MICRO

by Sensirion
Operating instructions

DynamiQ-X micro-GC analyzer

Publisher
Qmicro.B.V.
Neptunusstraat 21
7521WC Enschede
The Netherlands

© Qmicro B.V. All rights reserved.

Tel. +31(0)88 6760 700
Fax. +31(0)88 6760 701
WWW.gmicro.com
info@gmicro.com

QMICRO-346718359-29
V523

Disclaimer

Technical Information contained in this publication is for reference purposes only and
is subject to change without notice. The contents of this publication have been reviewed
to ensure consistency with the described hardware. Since deviations cannot be
precluded entirely, full consistency cannot be guaranteed. However, the information in
this publication is reviewed regularly and any necessary corrections are included in
subsequent editions. The installation of the belonging equipment must conform with
local, national and/or international codes applicable to the installation location. Qmicro
assumes no responsibility for compliance with these requirements. The safety of any
system incorporating the DynamiQ instrument is the responsibility of the user of the
system. The contents of instructions given in this manual are neither part of an earlier
existing agreement, statement or legal commitment nor do they change this. All
obligations on the part of Qmicro are contained in the respective sales contract which
also contains the complete and solely applicable warranty conditions. Any statements
contained herein do not create new warranties or modify the existing warranty.


http://www.qmicro.com/
mailto:info@qmicro.com
https://manuals.plus/m/b0f9d178a135f4bbf7c2335446387e3139e207bba630cba012fa709b38be7c85

E IT'IICRI:J Operating instructions

biy Sensirion DynamiQ-X micro-GC analyzer
CONTENTS
1 INEFOAUCTION .ottt st b e e sb et ne b s e 8
2 Safety INFOrMatioN ...t e 9
3 Unpacking and iNSPECLION .........c.ooiviiiiiccec ettt sttt st 12
3.1 LADEIIING ...ttt 12
4 DynamiQ-X mMicro-GC @NAlYZEr ..........cccooieiriiiriiiiieisiee ettt sttt seneenas 13
41 Gas ChromMatography .........cccccciirnnnriccct ettt 13
4.2 DynamiQ iNStrUMENTES ........ccooiiiiieiiiiee ettt ettt na e e 13
421 SErEAM SEIECTON ... ...ttt bbbt sttt et 15
4.2.2  INJECHION .ottt ettt b ettt s bt n e bt e st bt neebe b neenn 15
423 DEEECEON ...ttt h bbbt a bt h bt n e h et a bt neenn 16
424  Back-fluSh-10-detECtON ..ot 16
42,5  FASHIOOP ..ottt ettt 17
4.2.6  SAMPIE PUMIP ..ottt ekttt s et se s b e et st et e s e s sense st sb e benessensenesseseneasan 18
4.2.7  Data aCqUISITION...........ccociriiiiiiiicc s 18
5  Hardware and installation ... 19
5.1 ENCIOSUIE ...ttt sttt ettt et e e be st st et et e ebenesassenenaeteneneas 20
5.2 HOST - R Rt e e et r et ne 20
53 COVEE PIALO.....ceeii ettt bbbttt bbbt 21
5.4 AT ..otttk b bbbtk b bt b e 22
5.5 Back plate and optional mounting wall plate.............cccoviiiiiiiinnnncccccccre 23
5.5.1 IMIOUNTING ..tttk ettt st st b et b bt ne st e st e ebeneneas 24
5.6 Data CONNECHIONS ........o.eiuiiiiiiie ettt sttt sttt be e e 26
5.7 Electrical CONNECHIONS. .........c.ooiiiiiicici ettt 26
571 DynamiQ-X easy-connect inStrument ................ccooeniiiiiinncieeeee e 26
57.2  DynamiQ-X universal inStrument............cccccoriiiinieieineieenece e 29
5.7.3  GFOUNING .....coiiiiiiiiiienieiiceees sttt sttt s be st e besa et b st e st b e e 31
5.7.4 Instructions to commission the electrical connections .............ccccocecenneinneinncinneenene 32
575  Optional JUNCLION DOX ......coouiiiiiiiiiieii e e 34
5.8 Gas conNections and FIOW ..........c.ocuiiiiiiniiic e 36
5.8.1 GAS POIES ...ttt bt h e bt ettt b e sre bt nen 37
582  ConNECtiNg gas lINES ........ccooriiiiiiiieiiiicee etttk 38
5.8.3  The DynamiQ-X gas supplies requirements............cccocoveirieniinienenneneseeese e 39
5.8.4  Stainless-steel gas tubing fitting assembly ...........ccccoeiiiiie 40
5.9 BrEAther ..o 42
5.10 SPeCific CONAILIONS OFf USE......c.coiiieiiiiicec et 43
6  DynamiQ-X start up and COMMISSIONING..........ccceiririiiiiniiineeee et 47
6.1 Instructions to start up the DynamiQ-X micro-GC ...........cccoeeinnieinneiinnieineieeneseeneeenens 48
7  Troubleshooting, service and MaiNtE@NANCE ............oooieiiiieiriinicee s 50
7.1 UNMOUNTING ...ttt skttt b ekttt sa et 51
7.2 Cartridge re-attachment / replacement .............cccocoveiriniiiinenee e 51
7.21  Commissioning the GC after the cartridge replacement ............ccccocoeovviinninnciccnnene, 56
7.3 HIiNges replac@meEnt ..o 58
74 TranNSPOITAtION ......c.oiiiiiit bbbttt bbbt b et b et be e 58
7.5 ClANING ... ittt sttt st a et s e e b e et eb e et b et et b st e e b ae e b 58

Page 2 of 74


https://qmicro.sharepoint.com/:w:/r/products/Manuals/Installation%20manual%20(application%20specific)/configuration%20appendix%2001574.docx?d=wad2dc1a3e90c4c99823be0e2685d4188&csf=1

= micRO Operating instructions

biy Sensirion DynamiQ-X micro-GC analyzer

7.6 DHSPOSAL ...ttt et ne e eee 58
7.7 OVEINEALING ...ttt 59

8  Technical SPECITICAtIONS ........coirieiieee ettt e b nnes 60
9 ReSOUICES and rEfEIrENCES ..ottt sttt 63
TO  APPENAICES ...ttt sttt st et et s e et e st e st ek s e ea e ke s b e st be st e st ke nbe st ebeste e etenteterens 64
10.1 Declaration of cONfOrMILY ...t 64
10.2 Applicable standards..............ccoiiiii s 65
10.3 ATEX and [ECEX CertifiCates ..........coirieuiiiniiiiirieie ettt st 66

Page 3 of 74


https://qmicro.sharepoint.com/:w:/r/products/Manuals/Installation%20manual%20(application%20specific)/configuration%20appendix%2001574.docx?d=wad2dc1a3e90c4c99823be0e2685d4188&csf=1

E IT'IICRI:J Operating instructions

by Sensirion DynamiQ-X micro-GC analyzer

LIST OF FIGURES

Figure 1.
Figure 2.
Figure 3.
Figure 4.
Figure 5.
Figure 6.
Figure 7.
Figure 8.
Figure 9.

Figure 10.
Figure 11.
Figure 12.

Figure 13.

Figure 14.
Figure 15.
Figure 16.
Figure 17.

Schematic representation of gas components separation in @ GC.........ccoocoemvveerernrrrnrrrnsrernssennenenn. 13
Schematic representation of a GC unit consisting of injector, column and detector. ................ 14
Block diagram of a typical layout of the DynamiQ analyzer. ... 14
Schematic representation of a 3-Stream SEIECTON. ...t 15
Schematic representation of the micro injector. Left: no injection, right: during injection. ..... 15
FOTEfIUSN 10 AETECION. cevvieeeeee ettt ees et e as ettt
BACKFIUSN 1O ETECEON. c..oouceeeeeeee ettt ettt es sttt
Schematic representation of the fastloOP.........ccciiriiriinniiee st sseans
Schematic representation of the optional sample pump.......

DynamiQ-X Naming CONVENTIONS........owuieeeeeneineieeiseessissessse e sssesssssss s s sssssssssasssnns
Exploded view of the DynamiQ-X .......ccccoevemmrremrrrrnnrrnnes
DynamiQ-X standard Ori@NTAtiON. ...ttt ssss bbb
Schematic representation of the host interface
DynamiQ-X cover plate. -
Top and bottom view of a cartridge that contains four analytical Units........ccoocconevorrrcrneinnriennns 22
Backplate and optional mounting Wall Plate. ... ssssesssssseees 23
Backplate teChNIiCal AraWing. ...t ees et esseeeon 24

Figure 18. Optional mounting wall plate technical drawing. .......cccccooecininennerecseese e 25
Figure 19. DynamiQ-X easy-connect receptacle assembly together with receptacle plug pin layout....27
Figure 20. Ex cable receptacle plug (optionally supplied by QMICro). .....ccc.comrermrrnmreermrrrnrinnrinneiresenseesnssenens 27
Figure 21. DynamiQ-X universal with fixed Ex cable & cross-sectional view of the Ex cable.................... 29
Figure 22. Ex cable gland assembly with cable

Figure 23. Grounding the DYNAaMIQ-X. ......coecieuieeuerinecesiisesisesssse e seeesssesasssssss s sssssssssssssesssssessssesssesssssssssssseees 31
Figure 24. Internal grounding between enclosure body and lid. ... 31
Figure 25. Optional Ex-e electrical junction box, technical drawings and connections. ..........cccconeeeneeens 34
Figure 26. Gas connections (example) and Valco fitting. ......cco.corrrrirrrinnreoneiineieiesisssess s ssssssssssssssssenens 36
Figure 27. Schematic representation of gas connections and flow in DynamiQ analyzers. ..........ccovconnes 36
FIGUI@ 28. GAS POIES.....cureeureenieereiiseeisee et seseesssesssee s es st e se e e ekt ettt eeen 37
FIGUIE 29. BrEather. ... oottt sttt it et ettt 42

Figure 30.
Figure 31.
Figure 32.
Figure 33.
Figure 34.
Figure 35.
Figure 36.
Figure 37.

Flame path between the DynamiQ-X enclosure body and lid. ..., 43
FIAME PAth FECEPTACIE. ..ottt ss sttt 44
Flamepath between Ex cable gland and Ex housing body. ... 44
Flame path between enclosure body and cover
FIAME Path DrEAtNEr ... bbb s
Flame path of all gas port types
Flame path indicator IGht glass. ... ss st sssssssssssssssssens 46
LED indicator on the DYNamiQ-X. .......coueceureemeeerneeseeeseeeseessseessesssesssessssesssessssssssssssssssssesssssssssesssnesens 47

Page 4 of 74


https://qmicro.sharepoint.com/:w:/r/products/Manuals/Installation%20manual%20(application%20specific)/configuration%20appendix%2001574.docx?d=wad2dc1a3e90c4c99823be0e2685d4188&csf=1

= micRO Operating instructions

biy Sensirion DynamiQ-X micro-GC analyzer
LIST OF TABLES
Table 1. Meaning of symbols used in figures
Table 2. Supported protocols.
Table 3. DynamiQ-X with connector — Electrical connector pins and cable color. .........coovronronrronrrnnecen. 28
Table 4. DynamiQ-X with fixed Ex cable — Electrical connections and cable color.........concmneceonecnnen. 30
Table 5. Optional Ex-e electrical Junction box connection SChemMatiC..........coocoerenreenrirnrirerirnrirnsressesiee e 35
Table 6. Equipment for stainless steel gas tubing asSeMDbIY. ... sessssseees 40
Table 7. LED status light scheme indicators for DynamiQ-X.......cc.ccoomeonrerneeenneeenneeennseennssesssssssssssssssssssssssseens 49
Table 8. Equipment for cartridge re-attachment and replacement...........covorennrennrecnnrennrennrneseseseeeens 51

Page 5 of 74


https://qmicro.sharepoint.com/:w:/r/products/Manuals/Installation%20manual%20(application%20specific)/configuration%20appendix%2001574.docx?d=wad2dc1a3e90c4c99823be0e2685d4188&csf=1

E mlERD Operating instructions

by Sensirion DynamiQ-X micro-GC analyzer
ABBREVIATIONS
A Actuation gas inlet
AC Alternating current
Ar Argon
Av Actuation vent
C1 Carrier gas inlet one
c2 Carrier inlet two
CAS Chemical Abstract Service
CHa4 Methane
Cv1 Carrier vent one
Cv2 Carrier vent two
DC Direct current
eg., For example,
EMC Electromagnetic compatibility
ESD Electrostatic discharge
Ex Explosion proof
FAQ Frequently asked questions
FCC Federal Communications Commission
FSI Fast Serial Interface
GC Gas chromatograph
H> Hydrogen
He Helium
ie, that is
IP Ingress protection rating
LAN Local area network
LED Light-emitting diode
MEMS Micro-electromechanical systems
N/A Not Applicable/ Not Available
N> Nitrogen
OEM Original equipment manufacturer
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TCP Transmission control protocol
VDC Volts of direct current
WEEE Waste Electrical and Electronic Equipment
W/0 Work order
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1 Introduction

Welcome to the DynamiQ-X operating instructions manual. A comprehensive guide for utilizing the
DynamiQ-X micro-gas chromatograph (GC) analyzer effectively and efficiently. This manual is carefully
designed to provide the necessary tools on how to operate the DynamiQ-X together with clear
installation and commissioning instructions. This document contains all information needed by a trained
technician to install, commission, and operate the DynamiQ-X micro-GC.

The “"DynamiQ" analyzer refers to the entire DynamiQ family of micro-GC analyzers, including NG2210,
NG2220, rebranded and original equipment manufacturer (OEM) versions. DynamiQ-X analyzers refer
to both the DynamiQ-X analyzer and OEM-X versions. This document is specific for operating
instructions regarding the DynamiQ-X analyzers. The DynamiQ micro-GC analyzers are controlled by the
dedicated DynamiQ software, specifically DynamiQ Explorer and DynamiQ Process'.

Organized into the following sections: Introduction, Safety information, Unpacking and inspection,
DynamiQ-X micro-GC analyzer, Hardware and installation, DynamiQ-X startup and commissioning,
Troubleshooting, service and maintenance, Technical specifications, Resources and references,
Appendices and, Index; this manual is a roadmap to seamless DynamiQ-X micro-GC analyzer
functionality.

This document contains numerous figures that illustrate, e.g., procedures within the GC. These figures
can contain different symbols which are explained below in Table 1.

Table 1. Meaning of symbols used in figures.

Symbol Meaning

> Open valve

[ 2] Closed valve

@ GC Column

Adhering to the guidance within this manual allows procedures within your operations to flow smoothly,

by aiding with solving and overcoming challenges that may arise and enhancing technicians’/users
overall grasp of the DynamiQ-X micro-GC analyzers functionalities.

Should any challenges arise or if further assistance is required after reading this manual, rest assured
that the dedicated Qmicro support team is readily available to offer guidance and address any questions.
For prompt communication, we kindly request you to utilize this email address: support@gmicro.com.

Let this manual be your trusted companion when you operate and or encounter challenges with the
DynamiQ-X micro-GC analyzer, ensuring success every step of the way.

1 To find out more about the DynamiQ Explorer software functionality, please refer to the DynamiQ software manual.
To find out more about the DynamiQ Process software functionality, please refer to the DynamiQ Process software manual.
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2 Safety information

This manual contains information and warnings which must be followed to ensure safe operation and
to keep the device in a safe condition. Installation, maintenance, and repairs should only be performed
by qualified personnel. The installation instructions mentioned in this manual are intended for
information only. The installation instructions must conform to any national, local, or company codes
applicable to the location. Qmicro does not assume responsibility if the precautions outlined in this
manual are not adhered to.

Symbols in this manual are used to indicate essential information. The absence of graphical symbols
does not exempt the user from following all the necessary instructions, guidelines, or regulations
associated with the product.

The following symbols and typographical conventions can be used throughout this manual:

DynamiQ symbols and typographical

This alerts you to an action or sequence that, if improperly performed, could result in
damage to the instrument or possible physical harm to the user.

This indicates an electric shock hazard.
This indicates danger from high temperature surfaces or substances.
This indicates an explosion hazard.

This indicates advice from Qmicro.

This indicates the need for proper disposal in accordance with the Waste Electrical and
Electronic Equipment (WEEE) directive.

| OB P>

Italics are used to emphasize a point and identify titles of documents that are referred to

Itali .
ate in the text.

In online documents, the blue text indicates hyperlinks that once clicked-on redirects to

Cross references .
the referred material.

This indicates the beginning of a chapter or procedure. Bold text is also used to

Bold text . .
emphasize a point.
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General precautions for DynamiQ-X

Addaadddddd d=

The DynamiQ-X instrument must be used in accordance with the instructions given in this
guide. Improper use can adversely affect instrument protection. Analytical operation
requires the use of gases having different hazard specifications. Before using gases, please
read the hazard indications and information reported in the Safety Sheet supplied by the
manufacturer referring to the relevant Chemical Abstract Service (CAS) number and/or
Safety Data Sheets (SDSs).

When using the DynamiQ-X instrument, the user should always adhere to the safety,
environmental and law regulations/codes that apply in the country of use.

Power off by disconnecting the DynamiQ-X, also shut off all gases before exchanging the
cartridge. Take proper electrostatic discharge (ESD) precautions to prevent electrostatic
discharge and prevent touching electronic components. Make sure there are no harmful
gases present in the instrument before removing the cartridge as it may be released to the
environment.

In case of damage or presumable defects, do not commission the DynamiQ-X and contact
Qmicro.

Do not diagnose or repair the GC in humid, dusty, dirty or unsafe conditions to prevent
damage to the GC.

It is prohibited to remove any of the host unit enclosure parts. Access to the host unit is
not allowed. The warranty is no longer valid after unauthorized access.

Do not reuse cartridge or lid screws that exhibit any signs of damage, contamination, or
rust; to maintain the integrity of the assembly and prioritize safety.

It is crucial to adhere strictly to the guidelines provided in the manual and utilize exclusively
the designated equipment. Failure to do so can have severe consequences, potentially
resulting in personal injury, irreparable damage to the instrument or additional hazard

The DynamiQ-X may only be opened after 30 minutes waiting time after de-energizing as
described on the type label. When the enclosure is opened prematurely, there is a burn risk
due to hot components and shock risk due to residual electrical charges in the electronics.
In case of a hazardous environment, there is a risk of explosion.

Do not use soap solutions or liquid leak testing devices, as it will damage the GC.

Carrier gases used in the instrument should be dry and particle free.

It is prohibited to remove any of the gas ports. In case of a damaged gas port, do not use
the DynamiQ-X and contact Qmicro. Make sure that the gas port vents are not blocked at
any time.

It is strongly recommended not to remove the weather-protection plug of the gas port
vents as weather protection can then no longer be guaranteed and warranty is no longer
valid.
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General precautions for DynamiQ-X

> B B PP hk

Do not use excessive force/torque for making a gas connection to a gas port. In case a gas
port can be freely rotated, do not commission the DynamiQ-X and contact Qmicro.

The applied sample gas pressures should not exceed 200kPa, as the sample valves can
handle a maximum of 200kPa.

The carrier gas supply pressures should be 450 + 5% kPa.

Make sure that the gas port vents are not blocked at any time or experience any flow
resistance to avoid internal valve damage. In addition, do not connect/combine gas port
vents to avoid pneumatic crosstalk effects.

Only use the screws and washers supplied by Qmicro for DynamiQ-X.

Avoid liquids entering inside the instrument.

In the event that materials are spilled in the instrument, immediately shut down the
instrument and call a Qmicro customer support engineer for proper instructions.

Do not access/replace the lithium battery within the DynamiQ-X instruments.

The DynamiQ-X can be used with carrier gases He, Ar, Np, H, and air, but do not use other
gases as it might harm the instrument.

Note that DynamiQ-X does not include any safety measures when using Hydrogen as
the carrier gas. Therefore, safety precautions must be taken. For more information
please, contact Qmicro.

This device complies with part 15 of the FCC Rules.

Operation is subject to the following two conditions:

(1) this device may not cause harmful interference, and

(2) this device must accept any interference received, including interference that may cause
undesired operation.

Changes or modifications not expressly approved by the party responsible for compliance
could void the user’s authority to operate the equipment.
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3 Unpacking and inspection

The DynamiQ-X micro-GC is shipped in a carton box or an optional robust case together with gas port
vent plugs and an accessories kit consisting of Valco fitting ferrules and nuts, and a %" combination
spanner. Optionally, a junction box is also supplied. See the Shipment packing list in the package.

Carefully remove all items from the case or box. The DynamiQ-X should be checked for damage after
every shipment. Inspection points are dents, scratches, loose parts, bent parts, etc. If there is any damage
or defects, contact Qmicro.

Inspection precautions?

i In case of damage or presumable defects, do not commission the DynamiQ-X and contact
Qmicro.

3.1 Labelling

The DynamiQ-X has three labels namely: the logo label, the type label which indicates the conditions
under which the DynamiQ-X is approved for use and the user label which gives information on the
electrical, ground and gas connections.

Note that the receptacle also has a label attached which is supplied by the receptacle manufacturer. This
label contains the article number, the work order (W/O) and serial number (S/N) of the cable.

Labeling precautions?

It is prohibited to remove the labels from the DynamiQ-X.

2 These precautions are in addition to the general precautions for the DynamiQ-X micro-GC analyzer.
Therefore, the general precautions for the DynamiQ-X micro-GC analyzer should also be considered.
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4 DynamiQ-X micro-GC analyzer

41  Gas chromatography

The DynamiQ instruments are based on gas chromatography which is a chemical analysis method for
determining gas composition of gas mixtures. The GC uses a flow-through narrow tube known as the
column, through which different chemical constituents of a sample pass in a gas stream (carrier gas,
mobile phase) at different rates. The rate depends on the various chemical and physical column
properties and their interaction with a specific column filling, called the stationary phase. The function
of the stationary phase in the column is to separate different components, causing each one to exit the
column at a different time (retention time). Other parameters that can be used to alter the order or time
of retention are the carrier gas pressure, column length, column diameter and column temperature. As
the chemicals exit at the end of the column, they are detected electronically and identified with a data
system.

GC hardware in general consists of 3 building blocks: injector, column oven and detector which are
schematically represented in Figure 1.

LAPTIET Qs

+

sarrple gas ———

Figure 1. Schematic representation of gas components separation in a GC.

4.2 DynamiQ instruments

The DynamiQ micro-GC analyzer is an instrument that analyses the concentrations of constituents in a
gas mixture. It can accommodate multiple GC units, each performing in parallel a different GC analysis
under individually optimized conditions.

The DynamiQ micro-GC analyzer is equipped with several micro-electromechanical systems (MEMS) chip
components, which are connected by a patented chip to chip connection technology. This enables not
only a compact instrument but also very short analysis times of typically less than a minute.

The instrument is designed for continuous monitoring and works therefore stand-alone using the
integrated processor with firmware, without the need of a separate controller giving commands. In
addition, dedicated DynamiQ PC software can be used to analyze the collected data in further detail and
to change operation settings.
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The DynamiQ micro-GC analyzer can contain up to 4 GC units, each simultaneously performing their
own analysis. Every GC unit contains an injector chip with micro channels, micro valves, columns and
micro detectors, and is specifically designed to analyze a range of components. The GC units are defined
by their column type and parameters such as temperature, pressure and injection time. A schematic
representation of a GC unit is given in Figure 2.

e

. Garple

Jes et

Figure 2. Schematic representation of a GC unit consisting of injector, column and detector.

In Figure 3 a block diagram is shown of the typical layout of the DynamiQ analyzer. Carrier gas,
calibration gas and multiple sample lines (streams) can be connected to the inlet of the stream selector,
see § 4.2.1). After the stream selector, the selected sample gas together with the carrier gas is led in
parallel through all GC units. In the injector, a small amount of sample gas is injected in the carrier gas
flow and guided via the column to the detector and vent, see § 4.2.2.

Car er gas

 sTReam seLecToR | '

[cateraton gas o —= T E—
A e | -_.-""‘ﬂ - “__I-i_ : B -:._:.. o Detsam —
Cargie g ; |—- H

Figure 3. Block diagram of a typical layout of the DynamiQ analyzer.

All DynamiQ instruments are equipped with an exchangeable cartridge that contains the analytical parts
of all the GC units.
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421  Stream selector

The DynamiQ micro-GC analyzer is equipped with an internal multi stream selector which allows to
connect multiple sample gases and/or calibration gases. The number of streams within the DynamiQ
micro-GC analyzer is specific to GC type. In Figure 4 a schematic representation of a 3-stream selector
with 2 sample gases and 1 permanent calibration gas is given. This integrated stream selector switches
between the different inlets, so only 1 stream is let into the analyzer at a time. Stream switch occurs
during the analysis (inrun), e.g., when switching from stream 1 to stream 2, the first analysis of stream 2
will be made with the stream 1. Note that in the case of applying a permanent calibration bottle to one
of the inlets, for a 3-stream selector only 2 sample gas stream inlets are possible. The stream selector is
a double block and bleed design so there are virtually no history or cross contamination effects between
the different gas streams.

aminee nas
shrosem

-

amipde gas 1 —+[:H B ——

Figure 4. Schematic representation of a 3-stream selector.

4.2.2 Injection

In principle both the sample gas and the carrier gas flow continuously into the GC and through the chips
of all GC units. Inside these chips is a small chamber called the sample loop, through which the sample
gas is continuously flowing. At injection, this sample loop is closed off, pressurized by carrier gas
pressure, followed by a release towards the columns, see Figure 5. The advantage of this principle is that
sample gas is injected at controlled carrier gas pressure and consequently there is no measurement error
by pressure variation. The amount of sample that is injected depends on the injection time, a parameter
that can be set in the DynamiQ software. Please refer to the DynamiQ Software Manual / DynamiQ
Process Software Manual for more information on how to set parameters in the software.

szl ez el S epas et

| I

ozl o

CAMTIET 385 —————peye =] CihETYT Larmner cas pere— e . Lo

¥

SAMEIE 588 — ! HEMT 21 JH —pe

Figure 5. Schematic representation of the micro injector. Left: no injection, right: during injection.
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4.2.3 Detector

The used in-house fabricated detector chip is a thermal conductivity detector (TCD) which is a universal
detector for gas chromatography. This detector senses changes in the thermal conductivity of the
column effluent and compares it to a reference flow of carrier gas. The major advantages of the TCD are
its simplicity, its large dynamic range, its general response to both organic and inorganic species and its
non-destructive character.

424 Back-flush-to-detector

DynamiQ micro-GC analyzer is equipped with a back-flush-to-detector configuration, a pre-column is
added before the analytical column. After a defined time after injection, the flow in the pre-column is
reversed and backflushed to a second detector (TCD BF). Simultaneously, the peaks that already left the
pre-column are led via the analytical column to the first detector (TCD FF). The purpose of this
configuration is two-fold:

1. The analytical column lifetime is increased because polluting/reactive components are
prevented to enter the column.

2. By using a second detector, both foreflush and backflush chromatograms run in parallel, which
thus reduces the total analysis time which is explained in detail below.

At the start of an analysis, the carrier gas directs the sample in the so called foreflush (FF) state to the
pre-column and analytical column, as depicted in the Figure 6. The injected sample is separated in the
pre-column and the separated components can enter the analytical column.
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Figure 6. Foreflush to detector.
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After a certain time, the flow is switched to the backflush (BF) state. The ‘carrier gas’-valve in between
the columns is opened and the gas flows backwards in the pre-column and simultaneously keeps on
flowing forward in the analytical column. The backward flow of the pre-column is led to the backflush
TCD and to the backflush vent, see Figure 7. In this way, unwanted components that move slowly through
the pre-column are prevented from entering the analytical column; so, in principle the pre-column
backflush works as a filter. Note that separated sample components in the pre-column will group again
during backflush and consequently result in a single so-called backflush peak at the backflush detector.
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Figure 7. Backflush to detector.

425 Fastloop

To enhance the transport of fresh sample gas toward the analyzer, the fastloop option can be enabled.
The fastloop increases the incoming sample flow by connecting a parallel gas channel which reduces the
overall sample flow resistance, see figure below. Note that the sample flow through the injector chip
remains the same in both ‘fastloop on’ and ‘fastloop off’ situation. The fastloop can be switched on or
off via the software. In Figure 8, a schematic representation of a fastloop line is given. Please refer to the
DynamiQ Software Manual / DynamiQ Process Software Manual for more information on how to
enable/disable the fastloop option.
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Figure 8. Schematic representation of the fastloop.
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426 Sample pump

Optionally, the DynamiQ micro-GC analyzer can be equipped with an integrated sample pump. The
sample pump is located between the GC units and sample vent, see Figure 9. It creates a continuous
sample flow by sucking sample gas into the instrument. This is used when no pressurized sample is
available. The sample pump can be combined with a stream selector and fastloop line. Please refer to
the Quick Guide-DynamiQ integrated sample pump for more information about the optional integrated
sample pump provided by Qmicro.
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Figure 9. Schematic representation of the optional sample pump.

4.2.7 Data acquisition

The detector data is processed by an integrated processor. The autonomous running instrument
generates data according to a user defined format. This can be MODBUS, ASCII or customer specific
over LAN, RS232 or RS485. Besides, result reports can be generated. Please refer to the Quick Guide -

DynamiQ Modbus connection for more information about Modbus connection with DynamiQ
instruments.
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5 Hardware and installation

The DynamiQ-X is a small microchip-based gas analyzer in an explosion safe enclosure for fast analysis
of gaseous samples based on gas chromatography. The naming conventions of DynamiQ-X are given in
Figure 10. The DynamiQ-X enclosure consists of two main parts: the host and the cartridge within an
enclosure, see Figure 11 for an exploded view of the DynamiQ-X. The cartridge contains all core GC
hardware (injector, column, detector and heaters). The host facilitates fluidic and electronic connections
and contains the pneumatic and electronic control functionality. The parts are discussed in more detail
in the subsequent sections. Normally, the DynamiQ-X instrument is wall mounted with all gas and
electrical connections directed downwards. The standard orientation of the DynamiQ-X is given in Figure
12. Before starting the installation, read this chapter together with the Instrument configuration
appendix carefully.
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Figure 10. DynamiQ-X naming conventions.
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Figure 11. Exploded view of the DynamiQ-X
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Figure 12. DynamiQ-X standard orientation.

5.1 Enclosure

The DynamiQ-X enclosure consists of a marine grade aluminum body and lid. The aluminum surface is
hard anodized and coated with high-grade paint to improve corrosion resistance and make it suitable
for marine/offshore application. The explosion-proof enclosure is machined with high accuracy to
guarantee safe operation; it can withstand an internal explosion without transmission of the explosion
to the outside. The enclosure body and lid are mounted together via fasteners and two hinges to
facilitate convenient opening when the DynamiQ-X is wall mounted. The body contains a sealing gasket
which prevents the penetration of fluids when the lid is properly installed.

5.2 Host

The host consists of electronics with processing power, pneumatic components and a gas distribution
manifold. Via dedicated firmware it takes care of controlling the microchips, column heaters, sample
injectors and read-out of the thermal conductivity detector (TCD) signals. Furthermore, it controls valves
for directing the incoming gases to the cartridge and provides the electrical connections to the cartridge
and to the receptacle (i.e. power supply and communication). A schematic representation of the host
interface is given in Figure 13. Note that the electrical and gas connections and the gas ports should
always be kept clean.
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Figure 13. Schematic representation of the host interface.
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53 Cover plate

The cover plate is mounted on top of the host unit, see Figure 14. It prevents accidental access to the
host when the DynamiQ-X is opened, and the cartridge is removed. It protects the host from getting
damaged by e.g. ESD, bumping, etc.

|
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-
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Figure 14. DynamiQ-X cover plate.

Cover plate precautions?
It is prohibited to remove the cover plate. Access to the host unit is not allowed. The
warranty is no longer valid after unauthorized access.

The cover plate displays a sticker with the following text: 'WARNING - DO NOT OPEN WHEN
AN EXPLOSIVE ATHMOSPHERE IS PRESENT". The cover plate features this caution sticker
because the instrument contains a battery. Please note that exchanging the battery is

strictly prohibited, as the instrument requires the battery to maintain the operation of the
internal clock.

2 These precautions are in addition to the general precautions for the DynamiQ-X micro-GC analyzer.
Therefore, the general precautions for the DynamiQ-X micro-GC analyzer should also be considered.
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54 Cartridge

The cartridge is an exchangeable part which can be replaced by the end user. Please refer to § 7.2 for
cartridge re-attachment / replacement instructions. The cartridge contains four separate areas for four
GC units. The cartridge contains an electrical and a gas connection per unit. A schematic representation
of the cartridge is displayed below in Figure 15. The number of installed GC units in the cartridge

depends on the application. The cartridge can only be placed in one way. Note that the electrical and
gas connections should always be kept clean.
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Figure 15. Top and bottom view of a cartridge that contains four analytical units.
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5.5 Back plate and optional mounting wall plate

The DynamiQ-X is supplied with a backplate and an optional mounting wall plate, see Figure 16. The
standard supplied back plate makes it possible to mount the DynamiQ-X to a wall or setup, see Figure
17 for the technical drawings of the back plate. Additionally, the optional mounting wall plate enables
quick mounting and removal of the DynamiQ-X, see Figure 18 for the optional mounting wall plate
technical drawing.
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Figure 16. Backplate and optional mounting wall plate.

Backplate and optional mounting wall plate advice?

For optimal operation of the DynamiQ-X, it is advised to always use the mounting wall
plate.

2 These precautions are in addition to the general precautions for the DynamiQ-X micro-GC analyzer.
Therefore, the general precautions for the DynamiQ-X micro-GC analyzer should also be considered.
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5.5.1 Mounting

The DynamiQ-X is preferably mounted vertically via the supplied backplate to a wall/setup (or via the
optional mounting wall plate). Please refer to § 5.5 for more information about the mounting wall plate.
The mounting hole pattern (technical drawing) on the wall for the backplate and the optional mounting
wall plate can be derived from Figure 17 and Figure 18.

Mounting precautions®

Make sure that the wall/setup can support the weight of the DynamiQ-X. There must be at
least 50 mm distance between instrument backside and wall, and at least 250 mm spacing
of free air in front of the DynamiQ-X for convection.
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Figure 17. Backplate technical drawing.
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Figure 18. Optional mounting wall plate technical drawing.
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5.6 Data connections

The DynamiQ-X contains two types of data connections: LAN and I/O. Both are within the receptacle see
Figure 19. The exact configured communication interface and protocol is described in the Instrument
configuration appendix.

The following protocols listed in Table 2 are available. For further information about implementing
Modbus protocol, please refer to the Quick Guide-DynamiQ Modbus connection.

Table 2. Supported protocols.

Name Description Compatible bus  Default
Modbus serial (RTU) Modbus over serial line (binary) RS-232, RS-485 Yes

Modbus serial (ASCII) Modbus over serial line (ASCII) RS-232, RS-485 Upon request
Modbus TCP Modbus over LAN LAN Yes

Control external rotary valve VICI stream

VICI stream selector RS-232 Upon request
selector

Smalltalk Qmicro protocol for DynamiQ application LAN Yes

Custom projects Custom protocols LAN, RS-232, RS-485  Upon request

Custom sensors Custom external sensor protocols LAN, RS-232, RS-485  Upon request

Simple Qmicro protocol for simple functionality LAN, RS-232, RS-485  Upon request

57 Electrical connections

The DynamiQ-X must be powered by nominal 24 VDC (max 75 Watt). The DynamiQ-X easy-connect
instrument has an Ex connector and it is IECEx and ATEX certified, see § 5.7.1. The DynamiQ-X universal
instrument has a fixed Ex cable, and it is IECEx, ATEX and cQPSus certified, see § 5.7.2.

571 DynamiQ-X easy-connect instrument

The receptacle assembly, which consists of a receptacle and the environmental blanking cap, functions
as the power connector and also as the communication receptacle, see Figure 19 . The receptacle is an
Amphenol Amphe-EX explosion-proof threaded connector. This connector is ATEX and IECEx-approved
to be used in Zone 1, made from machined aluminum components and plated in hard-anodic coating
designed to withstand the most extreme environments.

The receptacle has a M32x1.5 thread which also functions as the Ex flame path of the DynamiQ-X
instrument enclosure and a double-lead acme thread. The environmental blanking cap only contains a
double-lead acme thread which allows for self-cleaning mating action that does not clog under adverse
conditions like e.g., ice, snow, mud or sand.
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The receptacle pin layout is shown in Figure 19. The functional description of the receptacle pins/wires
is described in the Instrument configuration appendix, see Table 3 for the electrical connector pins and
cable color. END A of the optionally provided cable should be plugged in the instrument, END B can be
connected to a power source with nominal 24 VDC (max 75 Watt), see Figure 20 The Label on the cable
contains the article number, the work order (W/O) and serial number (S/N).
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Figure 19. DynamiQ-X easy-connect receptacle assembly together with receptacle plug pin layout.
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Figure 20. Ex cable receptacle plug (optionally supplied by Qmicro).
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Table 3. DynamiQ-X easy-connect — Electrical connector pins and cable color.

Electrical connections

Pin  Function Cable color

1 Shield* Shield

2 RS485 (2) A white/pink - 10A
3 RS485 (2) B / RS232 (2) TX pink/brown - 10B
4 DO (NO) white/grey - 9A

5 DO (COM) grey/brown - 9B
6 Ethernet TD+ white/yellow - 8A
7 Ethernet TD- yellow/brown - 8B
8 Ethernet RD+ white/green - 7A
9 Ethernet RD- brown/green - 7B
10 DI (COM) grey - 3A

11 RS232 RX (2) pink - 3B

12 DI (24 VDC Max) green - 2A

13 Reset yellow - 2B

14 RS485 (1) A white - 1A

15 +24V DC** black - 5A

16 +24V DC** violet - 5B

17 GND*** grey/pink - 6A

18 GND*** red/blue - 6B

19 RS232 (1) TX (analyzer) blue - 4A

20 RS232 (1) RX (analyzer) red - 4B

21 RS485 (1) B brown - 1B

22 Not connected dummy

* Shielding must be connected, recommended to the PE rail in the junction box.

**Pin 15 & 16 must be connected and used together.
***Pin 17 & 18 must be connected and used together.
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5.7.2 DynamiQ-X universal instrument

The DynamiQ-X universal instrument has a fixed Ex cable, and it is IECEx and ATEX certified, 1l 2G Ex db
[IB+H2 T4 Gb and approved to be used in Zone 1, additionally it is, Class I, Division 1, Groups B, C and
D, T4.

The Ex cable gland has a M32 threaded connection which mounts directly in the DynamiQ-X enclosure
(which has a M32 threaded hole). The M32 threaded connection functions as the Ex flame path of the
DynamiQ-X instrument. For environmental protection a M32 sealing ring is used. Additionally, the
shielding is connected internally for Electromagnetic compatibility (EMC).

The Ex cable together with a cross-sectional view of the cable can be seen in Figure 21. The functional
description of the wires inside the cable is described in the Instrument configuration appendix. See Table
4 for the electrical connector ferrule and cable color. End A is fixed to the DynamiQ-X instrument and
End B should be connected to the user’s setup and powered with nominal 24 VDC (max 75 Watt), see
Figure 22.
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Figure 21. DynamiQ-X universal with fixed Ex cable & cross-sectional view of the Ex cable.
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Figure 22. Ex cable gland assembly with cable.

Page 29 of 74


https://qmicro.sharepoint.com/:w:/r/products/Manuals/Installation%20manual%20(application%20specific)/configuration%20appendix%2001574.docx?d=wad2dc1a3e90c4c99823be0e2685d4188&csf=1

= micRO

by Sensivion

Operating instructions
DynamiQ-X micro-GC analyzer

Table 4. DynamiQ-X universal — Electrical connections and cable color.

Electrical connections

Ferrule Value Cable color
Shield* Shield

1 RS485 (2) A White - 1
2 RS485 (2) B/ RS232 (2) Tx  Black - 1
3 DO (NO) White - 2
4 DO (COM) Black - 2
5 Ethernet TD+ White - 7
6 Ethernet TD- Black - 7
7 Ethernet RD+ White - 8
8 Ethernet RD- Black - 8
9 DI (COM) White - 3
10 RS232 (2) Rx White - 4
11 DI (24 VDC Max) Black - 3
12 Reset Black - 4
13 RS485 (1) A White - 5
14 +24V DC** White - 9
15 +24V DC** Black -9
16 GND*** White - 10
17 GND*** Black - 10
18 RS232 (1) Tx (analyzer) White - 6
19 RS232 (1) Rx (analyzer) Black - 6
20 RS485 (1) B Black - 5

* Shielding must be connected, recommended to the PE rail in the junction box.
**Ferrule 14 & 15 must be connected and used together.
***Eerrule 16 & 17 must be connected and used together.
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57.3 Grounding
The DynamiQ-X instrument must be grounded before installation and commissioning for safety reasons.
Grounding is achieved by connecting the grounding screw to a central grounding point, see Figure 23

]

The grounding screw is at the right side of the gas connections and indicated with the * symbol. The

screw is M6, and an associated lug should be used in between the two washers, see Figure 23. The
minimum permissible cable cross-section is 4 mm?2.
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Figure 23. Grounding the DynamiQ-X.
The internal grounding is realized via the contact between the internal grounding spring and the internal

grounding screw. The internal grounding spring and the internal grounding screw are located between
the enclosure body and the lid of the DynamiQ-X instrument, see Figure 24.
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Figure 24. Internal grounding between enclosure body and lid.
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Grounding precautions®

Only use the grounding screw and washers supplied by Qmicro otherwise proper electrical
contact cannot be guaranteed (over time).

is no blockade between the grounding spring and the screw. In case of damaged grounding

: It is prohibited to remove the internal grounding spring or screw. Always make sure there
spring and/or screw, do not use the DynamiQ-X and contact Qmicro.

Do not apply electrical power to the device until all interconnections and external signal connections
have been verified and proper earthing has been made.

5.7.4 Instructions to commission the electrical connections

1. Ensure proper grounding by connecting the grounding screw to a central grounding point, see
Figure 23.

2. Inspect the cable for any signs of damage or defects.

3. Take off the receptacle cap and the plug cap and screw the plug cable in the receptacle which

allows for electrical (I/0) and LAN connection.

Electrical connection precautions?

The DynamiQ-X should first be grounded before any other connections are made.

It is prohibited to disassemble the receptacle assembly of the DynamiQ-X. In case of a
(suspected) damaged receptacle assembly contact Qmicro.

Before applying power, make sure the DynamiQ-X is grounded. Use the DynamiQ-X
instrument only with the correct mating connector optionally supplied via Qmicro or
acquired via other channels. Always conform to the connector specific conditions of use.

The plugs and receptacles are not to be energized when fitted with the environmental
blanking caps.

The Ingress protection rating (IP) of the receptacle is only guaranteed when the mating
connector or cap is used.

The DynamiQ-X should be powered by a 24 VDC power supply with a maximal 75W power
rating, and it should be compliant with the separated extra-low voltage (SELV) standard.

Failure to check the power supply label may result in injury or death to personnel or cause
damage to the equipment. Applying 110 to 220 VAC to the DC power terminals will severely
damage the device. See power supply label prior to connection.

Do not use a higher or lower voltage power supply as proper operation of the instrument
is no longer guaranteed or can harm the instrument’s electronics.

>R
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Electrical connection precautions?

To prevent twisting, all electrical connections, i.e. power/communication cable and bonding
wire, shall be secured close to the connection.

Do not separate when energized.

This device complies with part 15 of the FCC Rules.
Operation is subject to the following two conditions:

A (1) this device may not cause harmful interference, and
(2) this device must accept any interference received, including interference that may cause
undesired operation.
The DynamiQ- X instrument has been tested and found to comply with the limits for a Class
B digital device, pursuant to part 15 of the FCC Rules. These limits are designed to provide
reasonable protection against harmful interference in a residential installation. This
DynamiQ-X generates, uses and can radiate radio frequency energy and, if not installed and
used in accordance with the instructions, may cause harmful interference to radio

communications. However, there is no guarantee that interference will not occur in a
particular installation.

If the DynamiQ-X instrument causes harmful interference to radio or television reception,

which can be determined by turning the instrument off and on, the user is encouraged to
try to correct the interference by one or more of the following measures:
e Reorient or relocate the receiving antenna.
e Increase the separation between the equipment and receiver.
e Connect the equipment into an outlet on a circuit different from that to which the
receiver is connected.
e Consult the dealer or an experienced radio/TV technician for help.

2 These precautions are in addition to the general precautions for the DynamiQ-X micro-GC analyzer.
Therefore, the general precautions for the DynamiQ-X micro-GC analyzer should also be considered.
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5.7.5 Optional junction box

The DynamiQ-X can be connected with an optional Ex-e electrical junction box that enables users to use
their own cables (e.g., separate power cable and ethernet cable), see Table 5 for the Ex-e electrical
junction box schematic. Technical drawings and connections of the optional Ex-e electrical are presented
in Figure 25.

The Ex-e electrical junction box has a communication cable attached with a connector for the DynamiQ-
X receptacle. Inside the Ex-e electrical junction box there are several customizable cable glands. The Ex-
e electrical junction box can be placed in the same explosive hazardous zones as the DynamiQ-X micro-
GC. Custom connections are described in the Instrument configuration appendix. Please contact Qmicro
for more information.

The Ex-e electrical junction box is optionally provided by Qmicro and can also be used to make the
connection between the optionally provided explosion-proof DynamiQ display and the DynamiQ-X
micro-GC possible. Please refer to the DynamiQ Display operating instructions manual for more
information about the DynamiQ display.
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Figure 25. Optional Ex-e electrical junction box, technical drawings and connections.
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Table 5. Optional Ex-e electrical Junction box connection schematic.

Terminal Function

SH Shield
2,3 +24 VDC
4,5,10,13 GND
6 Ethernet TD+
7 Ethernet TD-
8 Ethernet RD+
9 Ethernet RD-
11 RS232 (1) TX
12 RS232 (1) RX
14 RS485 (1) B
15 RS485 (1) A
21 RS485 (2) A
22 RS485 (2) B / RS232 (2) Tx
23 DO (NO)
24 DO (COM)
25 DI (COM)
26 RS232 Rx (2)
27 DI (24 VDC Max)
28 Reset

Note that the availability of certain functions may vary based on the users’ specific configuration.
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5.8 Gas connections and flow

The DynamiQ-X micro-GC contains a stainless-steel manifold in which, depending on the application,
the type, amount and mapping of gas connections and vents are implemented. The function and type
of gas port is indicated on the user label above the ports, see Figure 26. Please refer to the Instrument
configuration appendix of the GC which is available on the Qmicro Partner SharePoint site, where the
exact number of gas inlet and vent ports are indicated together with their specifications.

- B -
e ot inlets

Figure 26. Gas connections (example) and Valco fitting.

Carrier gas 1 (C1 gas inlet) is always connected to GC units 1, 2 and 3, while carrier gas 2 (C2 gas inlet)
is always connected to GC unit 4. Both inlets (C1 and C2) must be connected to carrier gas all the time.
In case of a single carrier gas application the same carrier gas source can be connected to C1 and C2
gas inlets by using a carrier gas inlet splitter 44"

Figure 27 gives an example of a DynamiQ-X instrument that consists of 4 GC units to visualize the gas
connection and flow within the DynamiQ analyzers. The stream selector allows the user to select the
desired stream for executing measurements. After the stream selector, the selected sample gas together
with the carrier gas is led simultaneously through all GC units. In the injector, a small amount of sample
gas is injected in the carrier gas flow and guided via the column to the detector and vent. The fastloop
is an extra line in the sample path that reduces resistance.

slEAm

campke
W

-
Sample gas |

Fast zop line

Figure 27. Schematic representation of gas connections and flow in DynamiQ analyzers.
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5.8.1 Gas ports

DynamiQ-X instruments have 3 types of gas ports namely gas port inlets, gas port vents and blind plug,
see Figure 28. Gas port inlets are for connecting the sample, carrier and actuation gases, whereas gas
port vents are for venting the outgoing gases. The blind plug is used for shutting of an unused port in
the enclosure. Please note that the blind plug is not a gas connection.

‘o “o. '

s et e s mart vl s ot zlin:

Figure 28. Gas ports.

The gas port inlet contains an internal flame arrestor and flow restrictor, while the gas port vent only
contains an internal flame arrestor. The gas ports are secured from the inside to prevent unauthorized
removal. The gas ports configuration can be derived from the user label on the enclosure. For more
information, see the Instrument configuration appendix.

Gas connections precaution?
: It is important to vent outgoing gases as hazardous substances can endanger the health

and safety of the user. Venting outgoing gases must conform with local, national and/or
international regulations that are applicable to the GC installation location.

The type of connection to the gas port inlets is customizable. However, it is standard Valco fitting (VICI
AG international) for 46" tubing [1]. Note that the tubing, nuts, and ferules should all be stainless steel.
The default gas vent ports for the DynamiQ-X have a female M6 x 0.75 thread and dedicated connectors.
The gas port vent can be recognized by the black plastic plug which allows venting of the gases into
free space, while providing weather protection. Optionally, the gas port vent(s) e.g., sample gas can be
made suitable for connection to a tube for further processing/ transportation of the vented gas, for more
information consult Qmicro.

Gas connections advice

= During shipping, dust plugs are mounted into the gas port inlets/outlets which must be

=it

removed before use. It is recommended to store the dust plugs for future transport.

2 These precautions are in addition to the general precautions for the DynamiQ-X micro-GC analyzer.
Therefore, the general precautions for the DynamiQ-X micro-GC analyzer should also be considered.
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5.8.2 Connecting gas lines

1. Remove the dust plugs from the GC and store them safely for future use when storing or
transporting the GC.
Flush all stainless-steel tubing with the applicable gas(es) before connecting gas lines to the GC.

won

Assemble the stainless-steel gas tubing fittings by following steps given in § 5.8.4.

4. Connect a carrier gas supply to the carrier/actuation inlet and connect the sample gas to the
sample inlet, see Instrument configuration appendix. To connect the inlet gas lines, use the 6"
Valco fittings that are delivered with the DynamiQ-X: nuts ZN1 and ferrules ZF1 from VICI AG
International.

5. Set the carrier/actuation pressure to 450 + 5% kPa with the pressure controller on the carrier
gas supply.

6. To connect tubing to the vent outlets, optional connectors that are available. Please consult
Qmicro for more information.

7. Check the connections made for leakage with an electronic leak testing device.

Gas connections precaution® and advice

Do not use soap solutions or liquid leak testing devices, as it will damage the GC.
Use only dual stage regulators for carrier gas bottles.
Use stainless-steel gas tubing and stainless-steel fittings only.

Do not block the sample and carrier vents.

Ensure that stainless steel gas tubes are connected to the correct DynamiQ micro-GC gas
inlets and gas bottles by referring to the same Instrument configuration appendix.

2 These precautions are in addition to the general precautions for the DynamiQ-X micro-GC analyzer.
Therefore, the general precautions for the DynamiQ-X micro-GC analyzer should also be considered.
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583

The DynamiQ-X gas supplies requirements

An externally regulated and conditioned carrier/actuation gas supply: helium, argon, nitrogen,
hydrogen or air. Supplied gas should be pure (e.g. 99.999%), dry and free of particles. Carrier
pressure should be 450 + 5% kPa for optimal functionality of the GC. Supply pressure for carrier
gas is also used for actuation pressure.

One or more sample gas supplies. The supplied gases should be dry (non-condensing between
0-50 °C) and free of particles. When the optional internal sample pump of the DynamiQ-X is not
used, the sample gas should be supplied with a pressure between 10 and 200 kPa (hardware
limit). Please note that the pressure upper limit is application specific.

Gas connections advice

Sample pressure that is too high can result in split chromatogram peaks. Therefore, it is
advised to maintain a sample pressure that is 10-15% lower than the lowest carrier pressure
in the analysis method.

w

Typically, the gas for actuation and carrier is the same gas. But optionally, a separate actuation
gas supply is available (different than the carrier gas).

The supplied actuation gas should be dry and free of particles. In the Instrument configuration
appendix, it is described if this option is installed, together with the required actuation supply
pressure. In some configurations/applications more than one carrier gas is applied.

Gas connections precautions?

>R

Before using gases, carefully read the hazard indications and information reported in the
Safety Sheet supplied by the manufacturer referring to the Chemical Abstract Service (CAS)
number and/or Safety Data Sheets (SDSs). It is the user’s responsibility to see that all local
safety regulations for the use of gases are obeyed.

Carrier gases used in the instrument should be dry and particle free

Make sure that the gas port vents are not blocked at any time or experience any flow
resistance to avoid internal valve damage. In addition, do not connect/combine gas port
vents to avoid pneumatic crosstalk effects.

Do not use excessive force/torque for making a gas connection to a gas port. In case a gas
port can be freely rotated, do not commission the DynamiQ-X and contact Qmicro.

The applied gas pressures should not exceed 200 kPa, as the sample valves can handle a
maximum of 200 kPa.

The carrier gas pressures should be 450 + 5% kPa.

Vent ports should be free (not blocked) at all times to avoid internal valve damage. Do not
connect/combine vents to avoid pneumatic crosstalk effects
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Gas connections precautions?

The DynamiQ-X can be used with carrier gases He, Ar, N2, H, and air, but do not use other
gases as it might harm the instrument.

Note that the DynamiQ-X does not include any safety measures when using Hydrogen
as the carrier gas. Therefore, safety precautions must be taken. For more information
please, contact Qmicro.

It is important to vent outgoing gases as hazardous substances can endanger the health
and safety of the user. Venting outgoing gases must conform with local, national and/or
international regulations that are applicable to the GC installation location.

For connecting the gases, use V6" metal tubing and only use dual stage pressure
regulators with metal seals.

Flush all the tubing and regulators before use and flush gas lines to remove air or other
unwanted gases.

> P>

5.8.4  Stainless-steel gas tubing fitting assembly

Vici Valco fittings are used for all 46" tubing and couplings at Qmicro. The connection between the
tubing and body of fitting is made with ferrules that have a cone shape. The VICI Valco fittings for
chromatography typically employ a compression fitting, in which a ferrule is compressed onto the tube
as a nut is tightened. These fittings provide excellent stability and reliability in high pressure applications
for GC [1]. Please gather the necessary equipment listed in Table 6 and proceed with the following
instructions.

Table 6. Equipment for stainless steel gas tubing assembly.

Equipment for stainless steel gas tubing assembly

Equipment Brand/ type

o . Generic
/16" stainless steel tubing .
Vici (recommended)

File Generic

Stainless steel tubing cutter Generic

GC accessories kit

e  Vici stainless steel male nut %" SS303 Vici
e Vici stainless steel ferrule %" SS303 Vici
e Combination spanner 4" Generic

2 These precautions are in addition to the general precautions for the DynamiQ-X micro-GC analyzer.
Therefore, the general precautions for the DynamiQ-X micro-GC analyzer should also be considered.
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1. Measure the desired length of stainless-steel tubing to fit between the gas inlets and gas
bottles and cut with a "46" (1.6 mm) tubing cutter.

2. Ensure that the edges of the stainless-steel
tube are flat with a visible hole. Use
sandpaper if needed to flatten the edges of
the cut stainless steel tube.

3. Place the male nut over the stainless-steel

tube. [ ]:

r
. (== . l
4. Place the ferrule over the stainless-steel tube = | =1
i
r-|+||||||

5. Insert the stainless-steel tube with male nut

and ferrule the body of fitting e.g., a gas inlet _

on the GC. Apply pressure with the 4" ==

combination spanner. _I.\_r»""NJ_

6. Apply pressure with the 4" combination
spanner.

stainless-steel tube New stainless-steel gas

7. Repeat steps 1 to 5 on the other side of the /-‘“_,‘rm-"’“ T _R

tube is complete.
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59 Breather

The breather minimizes moisture build up inside the DynamiQ-X due to the ventilation, see Figure 29.
In addition, it prevents that the pressure inside the DynamiQ-X is higher than the external atmospheric
pressure in agreement with explosion safety regulations. The breather is secured from the inside to
prevent unauthorized removal.

The breather contains a plug with a gas permeable membrane which allows venting of the gases while
providing weather protection. Furthermore, it contains an internal flame arrestor.

Wentirg and weatar-zrotection plug

Figure 29. Breather.

Breather precautions®

It is prohibited to remove the breather. In case of a damaged breather, contact Qmicro.
Make sure that the breather is not blocked at any time.

It is prohibited to remove the plug of the breather as weather protection can then no longer
be guaranteed and warranty is no longer valid.

2 These precautions are in addition to the general precautions for the DynamiQ-X micro-GC analyzer.
Therefore, the general precautions for the DynamiQ-X micro-GC analyzer should also be considered.
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510 Specific conditions of use

The DynamiQ-X has a flame path between the enclosure body and the instrument lid, see Figure 30.
However, beside this flame path the instrument contains five additional flame paths namely:

1. Depending on the DynamiQ-X instrument configuration either a threaded flame path between
Ex receptacle and Ex housing body or a threaded flame path between Ex cable gland and Ex
housing body.
Flanged flame path between Ex housing body and Ex housing cover
Threaded flame path between Ex Breather and Ex housing body
Threaded flame path between Ex gas ports and Ex housing body

v~ W

Cylindrical flame path between Ex indicator light glass and Ex housing cover

Each of the above-mentioned flame paths are described in detail below.

Figure 30. Flame path between the DynamiQ-X enclosure body and lid.
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Threaded flame path between Ex receptacle and Ex housing body

This flame path has a thread size of M32x1.5 and a fit class 6g/6H. The receptacle is supplied with an
environmental seal (Buna O-ring) and locked in place with 4 screws mounted in the flange of the
receptacle. Once the receptacle is correctly mounted there are a minimum of 11.5 threads engaged, see

Figure 31.
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Figure 31. Flame path receptacle.

Threaded flame path between Ex cable gland and Ex housing body

The cable gland has a threaded flame path with the enclosure body. The cable gland assembly has a
thread of M32 x 1.5 mm. The sealing ring is in between the cable gland and the enclosure body, so the
thickness of the sealing ring is not taken into account. There are a minimum of 8.8 treads engaged, see

Figure 32.
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Figure 32. Flamepath between Ex cable gland and Ex housing body.
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Flanged flame path between Ex housing body and Ex housing cover

This flame path has a maximum gap of 0.025 mm and minimum length of 17.50 mm. The EX housing
body is provided with an environmental seal (FKM O-ring) and closed with 20 M5x35 hexagon socket
head screws torqued to 9 Nm each, see Figure 33. Flange surfaces of both the cover and the body cover
should be free of scratches, dents and debris.
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Figure 33. Flame path between enclosure body and cover.

Threaded flame path between Ex breather and Ex housing body

This flame path has a thread size of M27x1.5 and a fit class 6g/6H. The breather is provided with an
environmental seal (FKM O-ring) and locked in place with 1 set screw. Once the breather is correctly
mounted there are a minimum of 10.4 threads engaged, see Figure 34.
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Figure 34. Flame path breather.

Page 45 of 74


https://qmicro.sharepoint.com/:w:/r/products/Manuals/Installation%20manual%20(application%20specific)/configuration%20appendix%2001574.docx?d=wad2dc1a3e90c4c99823be0e2685d4188&csf=1

= micRO Operating instructions

by Sensirion DynamiQ-X micro-GC analyzer

Threaded flame path between Ex gas ports and Ex housing body

This flame path has a thread size of M12x1.25 and a fit class 6g/6H. There are a maximum of 8 ports,
both inlets and vents. The gas ports are provided with an environmental seal (FKM O-ring) and locked
in place with 1 set screw. Once the gas ports are correctly mounted there are a minimum of 11.1 threads
engaged, see Figure 35.
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Figure 35. Flame path of all gas port types.

Cylindrical flame path between Ex indicator light glass and Ex housing cover

This flame path has a maximum gap of 0.08 mm and minimum length of 19.90 mm. The indicator light
glass is provided with an environmental seal (FKM O-ring) and locked in place with 1 circlip. The indicator
light glass should be free of cracks and chips and compliant with the tolerances given in Figure 36. The
hole in the cover should be free of scratches, dents and debris.
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Figure 36. Flame path indicator light glass.
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6 DynamiQ-X start up and commissioning

This paragraph gives step-by-step instructions on how to start-up and commission the GC. The
DynamiQ-X micro-GC gas analyzers have an industrial power mode. With industrial mode the GC is
directly turned on when connected to a power source. When powering up, the status LED light indicator
should light up. The status LED light indicator is located at the front of the DynamiQ-X see Figure 37.
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Figure 37. LED indicator on the DynamiQ-X.
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6.1

Instructions to start up the DynamiQ-X micro-GC

Before powering up the GC ensure proper grounding and gas line connections as described in
Chapter 5.

Power the DynamiQ-X instrument with the specified voltage as described in Chapter 8 (Technical
specifications).

a. The DynamiQ-X easy-connect is powered by removing the environmental blanking cap
of the receptacle assembly and plug cap from the cable. Plug END A of the cable to in
the DynamiQ-X instrument, see Figure 20.

b. The DynamiQ-X universal is powered by connecting End B to the user’s setup see Figure
22. Make the necessary power, IO and communication connections at the other end of
the cable (END B), see Figure 20 and Figure 21 and please refer to the Instrument
configuration appendix, or the optional Ex-e electrical junction box.

The instrument will start up automatically when powered.

a. In case the LED light indicator does not light up, the GC is unable to receive power.
Contact Qmicro support team.

b. The LED status light blinks white and blue continuously when the instrument is switched
on and is solid red when the instrument is only powered (in standby mode). Normally
the instrument will start-up in idle mode. However, if the instrument is shut down during
an analysis, e.g., due to a power outage, it will resume the programmed analysis
sequence once it is powered back on.

c. If any other LED light pattern shows, please identify the GC status with Table 7.

Further operation is done via DynamiQ Explorer or DynamiQ Process software. Login is
possible when the instrument starts stabilizing. Please refer to the DynamiQ Software
Manual / DynamiQ Process Software Manual for detailed information on how to start
analyzing with the DynamiQ instrument.
Check the actuation pressure, this should be 450 + 5% kPa.
Read the Instrument configuration appendix to check if the analytical units should be conditioned
before use.
The DynamiQ-X should be in idle mode for at least 2 hours, connected with carrier gas, to reach
thermal equilibrium for optimal accuracy (stabilize).
Adjust the sample inlet pressure to get a (stable) value < 200 kPa such that enough refreshing
sample is realized for the application. For an optimal accuracy, the sample pressure should be
set within £ 10% of the sample pressure at calibration, and the sample pressure cannot be higher
than the lowest carrier pressure in the method.
The DynamiQ-X is now ready for (continuous) analysis. For detailed information how to start
analyzing, please refer to the DynamiQ Software Manual for instructions regarding the DynamiQ
Explorer software or the DynamiQ Process Software Manual for instructions regarding the
DynamiQ Process software.
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Table 7. LED status light scheme indicators for DynamiQ-X.

Off Off

Solid red Standby and powered

Solid yellow Processor booting

Blinking yellow/red Processor error

Solid white Normal, processor in run mode
Solid blue Mode: analysis running

Blinking blue/white
Slow blinking (0.5 Hz)
Blinking blue/white
Moderate blinking (1 Hz)
Blinking blue/white

Fast blinking (2.5 Hz)

Mode: idle

Mode: stabilizing

Mode: sequence error

System error:

Solid yellow?* "
e  Power supply voltage critical
e Sample flow out of range
e Actuation pressure out of range
Status error:
Blinking red/blue e  Hardware error (configuration corruption)
Fast blinking (2.5 Hz) e Low memory

e High equipment temperature

Note that the status LED light indicator blinks blue and white when the device is connected to a power
source and is thus in Idle mode. However, if the device is shut off via the DynamiQ Explorer software,
the LED status light will turn red. A red LED light indicates that the device is connected to a power source
but is not in use since it got turned off via the software.

Status LED light indicator precautions?

It is prohibited to remove the glass cylinder of the status LED light indicator from the lid.
Otherwise, explosion safety and weather protection can no longer be guaranteed, and
warranty is no longer valid.

2 These precautions are in addition to the general precautions for the DynamiQ-X micro-GC analyzer.
Therefore, the general precautions for the DynamiQ-X micro-GC analyzer should also be considered.

3 Older DynamiQ-X instruments have a red/blue LED status light. The LED light turns blue when the device is connected to a power
source. However, if the devices are shut off via the DynamiQ software, the LED light will turn red. A red LED light indicates that
the device is connected to a power source but is not in use since it got turned off via the software.

4 Depending on the GC mainboard type, the LED status light can also be blinking yellow/white (fast blinking (2.5 Hz)).
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7 Troubleshooting, service and maintenance

For troubleshooting and support see the corresponding manuals and quick guides which are available
on the Qmicro Partner SharePoint site.

For support contact Qmicro at support@gmicro.com.

For field support contact your supplier.

Troubleshooting, service and maintenance?

Except for the hinges, repair of the DynamiQ-X is prohibited. Flameproof joints are not
intended to be repaired. In case of defects or damage, always contact Qmicro.

DynamiQ-X cartridge exchange precautions® and advice

Before opening the DynamiQ-X, be sure that the hinges are intact.

>

Power off and disconnect the DynamiQ-X, also shut off all gases before exchanging the
cartridge. Take proper ESD precautions to prevent electrostatic discharge and prevent
touching electronic components. Make sure there are no harmful gases present in the
instrument before removing the cartridge as it may be released to the environment.

Always be sure that the sealing O-ring between enclosure body and lid is positioned in the
dedicated groove before closing the lid.

Use only replacement parts supplied by Qmicro and follow the specified installation
instructions.

Be careful with the sealing O-ring while replacing the cartridge. The IP rating is no longer
guaranteed when the instrument is used with a damaged O-ring, and the warranty is no
longer valid.

Never use the DynamiQ-X when one of the contact faces is damaged/not clean. In case of
damage, contact Qmicro.

Do not reuse cartridge and lid screws that exhibit any signs of damage, contamination, or
rust; to maintain the integrity of the assembly and prioritize safety.

The DynamiQ-X can be used with carrier gases He, Ar, N, Hz and air, but do not use other
gases as it might harm the instrument.
Note that the DynamiQ-X does not include any safety measures when using

A dddd A

Hydrogen as the carrier gas. Therefore, safety precautions must be taken. For more
information please, contact Qmicro.

For fixing the cartridge to the host, it is advised to use screws provided by Qmicro. Never
use stainless steel screws to prevent cold welding.

2 These precautions are in addition to the general precautions for the DynamiQ-X micro-GC analyzer.
Therefore, the general precautions for the DynamiQ-X micro-GC analyzer should also be considered.
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7.1

Unmounting

Follow the instructions below to unmount the DynamiQ-X.

1.

7.2

Switch the DynamiQ-X off via the DynamiQ software. Please refer to the DynamiQ Software
Manual / DynamiQ Process Software Manual for more information regarding shutting off the
GC.

Shut off the gas supplies.

Disconnect the DynamiQ-X from the power supply and ensure all I/O and communication lines
are unpowered and wait at least 60 minutes.

Disconnect the connector from the receptacle and place the protective cap on the receptacle.
Also, place the protective cap on the connector.

Disconnect the gas connections and screw the dust caps into the gas port inlets.

Disconnect the grounding wire.

Unmount the DynamiQ-X from the wall.

Cartridge re-attachment / replacement

The DynamiQ-X micro-GC analyzers consist of an exchangeable cartridge on a host, see Chapter 5. To
exchange the cartridge, please gather the necessary equipment listed Table 8 and follow instructions
given below.

Table 8. Equipment for cartridge re-attachment and replacement.

Equipment Brand/type

Inbus key Generic — 3 mm inbus
Torque screwdriver Generic — 3 mm inbus
Inbus key Generic —4 mm inbus
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Shut down the GC using the DynamiQ software and make sure that no power is supplied to
the GC and shut off all gas supplies.

De-energize the DynamiQ-X and wait 30 minutes without opening.
Make sure the device is still connected to ground and wear a properly connected ESD bracelet.

Make sure the hinges are intact

Unscrew the lid screws on the DynamiQ-X instrument with a 4 mm inbus key to open the
DynamiQ-X lid and take the cartridge out.

Unscrew the three middle screws on the cartridge with a 3 mm inbus key that attaches the
cartridge with the GC and take the cartridge out.

Before placing the cartridge back on the
DynamiQ-X instrument host inspect and or
change the gaskets if needed.

Bad cartridge connection may be solved by
exchanging the gaskets on a cartridge.

e Toinspect the gasket, make sure that
the gasket is securely in place on the
analytical unit and does not move.

e To exchange the gasket, use
tweezers to carefully detach the
gasket from the analytical unit. Once
the gasket is removed place another
gasket aligning the gasket pin with
the hole in the analytical unit. Apply
slight pressure on the gasket and
pinch the sides of the gasket into the
analytical unit with tweezers. The
gasket should be stuck to the
analytical unit.

Place the cartridge back on the host with the
two pins. Visually check that the cartridge
correctly slid over the pins and is still parallel
to the GC. Note that the cartridge can only
be installed in one way, dowel pins prevent
incorrect installation. Note that when wall-
mounted, the cartridge labels (i.e., logo and
text) are upside down, see also the
illustration presented on step 16.

Page 52 of 74


https://qmicro.sharepoint.com/:w:/r/products/Manuals/Installation%20manual%20(application%20specific)/configuration%20appendix%2001574.docx?d=wad2dc1a3e90c4c99823be0e2685d4188&csf=1

= micRO

by Sensivion

Operating instructions
DynamiQ-X micro-GC analyzer

9. Place the three screws in the cartridge holes.
Visually check that the cartridge correctly
slides over the pins and is still parallel to the
manifold.

10. First tighten the center screw with mounting
torque 1.7 Nm.
Use torque screwdriver.

11. Tighten the top screw until a slight resistance
is felt. Do not apply mounting torque.

12. Tighten the bottom screw with mounting
torque 1.7 Nm.
Use torque screwdriver.
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13. Tighten the top screw with mounting torque

14.

15.

16.

17.

18.

19.

1.7 Nm again.
e Use torque screwdriver.

Tighten the middle screw again with
mounting torque 1.7 Nm.
e Use torque screwdriver.

It is strongly recommended to perform a leak
test using an electronic leak testing device
around the cartridge. Note that this step can
only be executed in a non-hazardous zone.
When the lid is open, explosion protection
and the IP rating specified in Chapter 8 is no
longer valid.
a. Supply the instrument with carrier
gas.
b. Perform leak test with electronic leak

testing device.

Contac “sce fienz path) sealngo-rng

teewesn b ans oo

y " IOy

Make sure that the contact face (flame path)
between lid and body are clean and
undamaged, and that the sealing O-ring is
intact and positioned in the dedicated
groove.

Make sure the lid screws are fit for reuse, i.e. no damage, pollution, rust, etc. Otherwise, use
new screws which can be obtained from Qmicro.

Close the lid and tighten all lid screws. Tighten the screws with torque as specified on the Ex
GC-drawing in the configuration appendix.

Supply the instrument with the carrier gas after mounting the cartridge back on.
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Cartridge re-attachment / replacement precautions > and advice

When the DynamiQ-X micro-GC lid is open, explosion protection and the IP rating specified
in Chapter 8 is no longer valid

& Cartridge leak tests should be performed in a non-hazardous zone.

Avoid liquids entering inside the instrument.

Perform leak test with electronic leak testing device.

2 These precautions are in addition to the general precautions for the DynamiQ-X micro-GC analyzer.
Therefore, the general precautions for the DynamiQ-X micro-GC analyzer should also be considered.
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7.21 Commissioning the GC after the cartridge replacement
The GC can be commissioned after cartridge replacement for cartridges with or without an application
method. See § 7.2.1.1 for instructions with application method and § 7.2.1.2 for instructions without.

7.2.1.1 Cartridge with an application method
Turn on the DynamiQ micro-GC gas analyzer.
2. Log in to the DynamiQ software. Please refer to the DynamiQ Software Manual for more
information.

3. Go to Instrument method e
manager (Ctrl+F9). Delete all T
existing methods by right- e s e e
clicking on a method and then eale ek —
click Delete all methods.

4. Go to Instrument method
manager (Ctrl+F9) and import -
factory methods from rer e e
cartridge by right-clicking on m

Methods on instrument table.

5. Go to Instrument method
manager (Ctrl+F9) and resolve
method inconsistencies by
right-clicking Methods on
instrument table.

6. Note that timing of integration events and/or identification windows may need to be adjusted
Please refer to the DynamiQ Software Manual for information about the integration and/or
identification windows.
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7.2.1.2 Cartridge without an application method

NSO Vv A w2

10.

Switch on the DynamiQ micro-GC gas analyzer.

Log in to the DynamiQ software. Please refer to the DynamiQ Software Manual for more information.
Let the GC stabilize in Idle state for at least 2 hours.

Connect the calibration or validation sample to the selected stream and open the bottle.

Run the analysis method with selected stream until stabilization.

Check the results of all GC units, when the chromatograms are stabilized.

When the peaks are not identified as their correct gas components, the carrier pressure and/or the
column temperature should be adjusted.

a. Adjust the carrier pressure accordingly to set the first peak of the chromatogram at its
correct place. When the peak is on the right side of its identification window, increase the
carrier pressure and when the peak is on the left side of its window decrease the carrier
pressure. Do this until the first peak is identified as its correct gas component.

b. Then, adjust the column temperature to get the last peak in the chromatogram to its correct
place. When the peak is on the right side of its identification window, increase the column
temperature and when the peak is at the left side of its window decrease the column
temperature.

c. Lastly, adjust the carrier pressure a last time to get the first peak in its correct place as
described under step 7a).

Adjust the backflush timing when it is necessary. Please refer to Quick guide- Backflush for more
information.

Run the analysis method with the new settings and check the results of all GC units. When the
concentrations in the analysis results are not the same as expected from the bottle, adjust the
injection time to get the correct concentrations. When the concentrations in the results are lower
than expected from the bottle the injection time should be increased and when the concentrations
are higher the injection time should be decreased.

Note that timing of integration events and/or identification windows may need to be adjusted.

Please refer to the DynamiQ Software Manual or the DynamiQ Process Software Manual for more
information.
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7.3  Hinges replacement

When one or both hinges are damaged or not functioning properly, the hinges should be replaced. It is
allowed to replace the hinges in case of wear-out. When the lid is properly mounted to the enclosure
body, the hinges can be replaced via the countersunk screws. Although the hinges do not contribute to
the explosion safety, it is strongly recommended not to remove the hinges permanently.

Hinges replacement advice

Only use hinges and corresponding screws supplied by Qmicro. It is strongly recommended
to replace both the hinges and screws together.

7.4  Transportation

It is strongly recommended to transport the DynamiQ-X in the carton box/robust case with protective
foam as how the DynamiQ-X was delivered. To transport the DynamiQ-X instrument first follow the
instructions for unmounting the instrument given in § 7.1. Thereafter, place the DynamiQ-X in the
dedicated protective case/box for transportation.

Transportation advice

During shipping, dust plugs are mounted into the gas port inlets/outlets which must be
removed before use. It is recommended to store the dust plugs for future transport.

It is strongly recommended to transport the DynamiQ-X in the carton box/robust case with
protective foam as how the DynamiQ-X was delivered.

7.5  Cleaning

The DynamiQ-X can be cleaned with a damp cloth wetted by water, while unpowered.

Cleaning advice

Use of cleaning agents is not recommended nor is the use of a water projection nozzle.

7.6  Disposal

Follow local, national and/or international regulations to dispose of the DynamiQ-X.

Disposal precaution

h The DynamiQ-X should be disposed of in accordance with the Waste Electrical and
= Electronic Equipment (WEEE) directive.
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7.7  Overheating

If the DynamiQ-X gets too hot, it automatically shuts down via an internal thermal fuse. This is necessary
to prevent the surface temperature from exceeding the T class. The thermal fuse is reset when the surface
temperature decreases below 60 °C. The DynamiQ-X can then be commissioned again.

Overheating advice

If overheating occurs repeatedly while the environmental temperature is below 55 °C and
the correct mounting bracket is used with the prescribed minimal distance from

wall/ceiling, there may be a defect, and it is recommended to contact Qmicro.
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8 Technical specifications

Environmental

Ambient operating temperature -20°Cto 55°C /-4 °F to 131 °F
Ambient storage temperature -25°Cto 70°C/ -13 °F to 158 °F
Ambient transportation temperature -25°Cto 70°C/ -13 °F to 158 °F
Ambient relative humidity 5% to 95% non-condensing

IP65 (only valid with receptacle cap/mating connector and

Dust/water protection . .
gas port mating connections)

Electrical
Power supply 20 VDC to 28 VDC
Maximum power consumption 75 W

Communication

Protocol MODBUS over serial or Ethernet

1x RS232 (serial)
2x RS485 (serial)
Ports 2x TCP/LAN (Ethernet)
1x Digital Input
1x Digital Output

Memory storage 128 GB SD card integrated in the host

Dimensions and weight
289 x 258 x 122 mm / 11.4 x 10.2 x 4.8"

Di .
"R - (without mating connector, without mounting brackets)

Weight <15 kg / 33 Ib. (without mounting brackets)

Minimal distance from wall/ceiling 50 mm /2"

Columns

Type Variety of silica (WCOT/PLOT) columns

Number/type of GC units 1 to 4 columns/temperature-ramping possible (isothermal

recommended)
Column temperature range 70 °C to 150 °C continuously, 180 °C intermittent
Column temperature stability +0.1°C
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Carrier gas

He, Ar, N, H (see Chapter 2 for safety precautions regarding

Carrier gas

g H2)
Gas purity > 99.999%tr
Required filtration 5 pm filter size
Carrier gas consumption 2-5 ml/min per GC channel (application dependent)
Carrier gas input pressure 450 £ 5% kPa

Yh¢" VICI. Please refer to the Instrument configuration

Gas ports

appendix.

Injector and sample gas

Maximum 4. Please refer to the Instrument configuration

Sample inlets appengill

Sampling Pressurized sample or sample pumping

Y6 VICI. Please refer to the Instrument configuration
Gas ports

appendix.
Sample conditions Non-condensing gas of 0°C to 50 °C
Sample pressure 10 kPa to 200 kPa (application dependent)
Injector type Foreflush and backflush-to-detector
Heated injector Up to 120 °C
Injection volume 0.1-17 pL uncompressed, time based

Detector type On chip dual channel foreflush and backflush TCD.
Internal flow path TCD 15 nl

Chemical protection Inert coated sensors

Thermal/electrical protection Intrinsically safe against heater burnout.

Detection range 500 ppb to 100% (application dependent)
Detection limit (for pentane in natural gas) < 500 ppb

Repeatability (for concentrations > 0.1%) 0.05% RSD

Cycle time Typical 15 s to 60 s (application dependent)

Page 61 of 74


https://qmicro.sharepoint.com/:w:/r/products/Manuals/Installation%20manual%20(application%20specific)/configuration%20appendix%2001574.docx?d=wad2dc1a3e90c4c99823be0e2685d4188&csf=1

Operating instructions

= micRO
DynamiQ-X micro-GC analyzer

by Sensivion

c E 0344 @u 2G Ex db 1IB+H. T4 Gb
. CLASS: 1, DIVISION: 1, GROUPS: B, C, D, T4

Certifications et
ATEX certificate: DEKRA 16ATEX0111
IECEx certificate: IECEx DEK 16.006
FCC ID: 2BL2G-GC446171
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9 Resources and references

[1] "VALCO FITTINGS," 21 8 2023. [Online]. Available: https://www.vici.com/vfit/vfit.php.
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10  Appendices

10.1 Declaration of conformity

EU Declaration of Conformity

We,

Qmicre BV,
Neptunusstraat 21
TE21WC, Enachede
The Ketherlands

herely declare imour sode responsibiiny, that the following product:

Type Qmicro Ex gas chromatograph
Dymansl()-X and its private labeled or OEM equivalents

is in gconhdance with The Directives:
2014/ 34/Fu, Equipment and Protective Systemns in Potentially Explosive Atmowpheres,
H004 B0 EU, EMC Directive,

The equipment has heen depgned and manufactered 1o the relevant pares of the folipwing
harmonized standards:

M DOUFS-1:2004,

EN 55011 (2000) + A1 (2010, EN-IEC 61000-4-2 {2000], ERJEC 51000-4-3 (2006) + A1 (2008) + A2 (2010),
EN-IEC 61000-4-8 (2012), EN-IEC 61000-4.5 [2014), EN-IEC 61000-1-6 [2014), EN-IEC 61000-4-8 {2010).

Fther Standards used:
EN BOOFS-0-P01F+A1 13003

[ revesw against EN IEC BODTS-0:2018, which & harmonied, shaws ne significant changes relevant
o this equipment wo EN S0T9-0c2013+41 5:2013 continues 1o répiesent “5tate of the &t",)

The ATEX marking of the equipment ks

e @ il 2G Ex db IIB+H, T4 Gb
Tambiens = -20°C...+55°C.

The equipment Is certified under EU-Type Examination Ceridicate DEKRA 1BATEXG111 by DECRA
Certification 8.V, #0344, The Metherlands,

W hereby certify that, to the e of our Enowledge, compliance with BoHS {Beg. 2011/65/EU and
the delogated directive 201%/863/8U) has beon verified through misrmal controbs, mceipt of supplier
declarations. of compliance andfor anadbytical texts.

.'I |
[ W
L=
Mark Kok

Maraging Director E m]CRD

Enschede, dugust 22, T02Y

||
|
L
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10.2 Applicable standards
The DynamiQ-X complies with the following standards:

Test description Standard

Explosive atmospheres - Part 0: EQuipment —

General requirements IEC 60075-0
Explosive atmospheres - Part 1: Equipment

prztection by ﬂaF:neproof enclosu(:esp"d" EN 60075-1
Conducted emission, test with a LISN EN 55011 + A1
Radiated emission up to 1 GHz (SAC) EN 55011 + A1
ESD EN-IEC 61000-4-2
Radiated Immunity EN-IEC 61000-4-3 + A1 + A2
EFT EN-IEC 61000-4-4
Surge EN-IEC 61000-4-5
Conducted Immunity EN-IEC 61000-4-6
Power frequency magnetic field EN-IEC 61000-4-8

The DynamiQ-X micro-GC gas analyzer is marked with the CE symbol.
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10.3 ATEX and IECEx Certificates

CERTIFICATE

o EU-Type Examination
2 Equipment or protective systems intended for use in
potentially explosive atmospheres - Directive
2014/34/EU
(3) EU-Type Examination Certificate Number: DEKRA 16ATEX0111 Issue Number: 1
(4) Product: Gas Chromatograph
|
(5) Manufacturer.  Qmicro B.V. \
|
(6) Address: Neptunusstraat 21, 7521 WC Enschede, Y
The Netherlands \ ‘
(] This product and any acceptable variation thereto is specified in the ‘ {1
therein referred to. w}\
(8)  DEKRA Certification B.V., Notified Body number 0344 in d _ : i
European Parfiament and of the Council, dated 28 February en fo
comply with the Essential Health and Safety R ol |
intended for use in potentially explosive atmospheres given in A o1 = Wiy | | ‘
) J | |
The examination and test results are recorded in < y ' ' s ||I‘H||| "IIHM
e s ‘
(8)  Compliance with the Essential Health and Safety noe with: ‘;',","“‘.'.'<‘\'i|'|"\
EN 60079-0 : 2012 +A11 :;",2&*3 ¢ - 2 A ".'I.".‘ If .'I|" ‘u‘ .' |. ln ‘\ "
except in respedofﬂnsemqumemﬂ ,}M / [/ Il‘ ‘,w: ',|||I | I |I '4 ‘»
(10) K the sign "X" is placed after the e nUmbe "'ﬁoag".".']
of Use specified in the schedule to this certf , |
(11)  This EU-Type Examination Certificate relates’ only o’ the design’ and constnaciion of th fu;,;‘,- produce, Futher ||
requirements of the Directive 3pply 1o the manufcturing process and suoply of this produt. These ars =d |
by this certificate. S '/ .
(12)  The marking of the product shall include the following

112G ExdblIB+H,TAGH

Date of certification: 3 September 2020

DEKRA Certification B.V.
/ e
R. Schuller
Certification Manager Page 1/2
@mb\ 1 ®integral of fis certificate and adjoining reports is afowed. This Cartificate may only be reproduced
hh‘hllsl In its and without any change. i

DEKRA Certification B.V. Meander 1051, 6825 MJ Armhem P.O. Box 5185, 6802 ED Amhem The Netherands
T +31 8806383000 F +31 88 06 83100 www.dekra-product-safety.com Registered Amhem 020853968
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12y SCHEDULE
(14} to EU-Type Examination Certificate DEKRA 16ATEX0111 Issue No. 1
(15}  Description

(16}

(17)

(18)

(19)

(20

The gas chromatograph is a chemical analysis instrument for determining gas composition of a
complex gas sample. The gas chromatograph congists of a single Ex d enclosure and is provided
with a separately cerified Amphenol receptacle and optionally with a remote junction box, for
connection of the power supply and communication cable.

Ambient temperature range -20 °C to +55 °C.

Degree of protection: IPES in accordance with EN 80529 and EM 60075-0.

Electrical data

Power supply: 20 to 28 Vdc
Power consumption: max. 75 W

Installation instructions

The instructions provided with the product shall be followed in detail to assure safe operation.
Report Number

Mo. NUDEK/ExTR/ME.0087/01.

Specific conditions of use

Mone.

Ezzential Health and Safety Requirements
Covered by the standards listed at item (9).

Test documentation

As listed in Report No. NWDEK/ExTRME.DDETID.
Certificate history

lssue 0 - 219645000 initial certificate
lssue1 - 224819100 manufacturer address change
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IECEX Certificate

= of Conformity

INTERNATIONAL ELECTROTECHNICAL COMMISSION
IEC Certification System for Explosive Atmospheres
for rules and details of the IECEx Scheme visit waawiecex.com

Certificate No.: IECEx DEEK 16.0065 Page 1 of 4
Stabus: Current Issue Mo: 1
Date of |ssue: 2020-08-03
Applicant: Qmicro B.V.

Neptunusstraat 21

Enschede 7521 WC

Hetherlands
Equipment: Gas Chromatograph

Optional accessory:
Type of Protection:  Ex db

Marking: Ex db lIB+HZ T4 Gb

Approved for issue on behalf of the IECEx R. Schuller
Certification Body:

Position: Certification Manager

Iy e 1
Signature: Ve ’uv‘(p )
(for printed version) —

- .
Issue 0 (2017-03-23)

2020-09-03
Diate:

1. This cerificate and schedule may only be reproduced in full.
2. This cerificate is not transferable and remains the property of the issuing body.
3. The Status and authenticity of this certificate may be verified by visiting www.iecex.com or use of this QR Code.

Certificate issued by-

DEKRA Certification B.V.
Meander 1051 DEKRA

6825 MJ Arnhem
Netherlands
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IECEX Certificate

= of Conformity
[ ™
Certificate No.: IECEx DEK 15.0065 Page 2 of 4
Date of issue: 2020-08-03 Issue Mot 1
Manufacturer: Qmicro BV,
Nepunusstraat 21
Enschede 7521 WC
Netherlands
Additional
manufacturing
locations:

This certificate is issued as verification that a sample(s), representative of production, was assessed and tested and found to comply with
the IEC Standard list below and that the manufacturer's quality system, relating to the Ex products covered by this certificate, was
aszessed and found to comply with the IECEx Quality system reguirements.This certificate is granted subject to the conditions as set outin
|IECEx Scheme Rules, IECEx 02 and Operational Documents as amended

STANDARDS :

The equipment and any acceptable variations to it specified in the schedule of this cenificate and the identified docurnents, was found
to comply with the following standards

IEC 60073-0:2011  Explosive atmospheres - Part 0: General requirements
Edition:6.0

IEC 60073-1-2014-06 Explosive atmospheres - Part 1: Equipment protection by flameproof enclosures "d”
Edition:7.0

This Certificate does not indicate compliance with safety and performance reguirements
other than those expressly included in the Standards listed above.

TEST & ASSESSMENT REPORTS:
A sample(s) of the eguipment listed has successfully met the examination and test reguirements as recorded inc

Test Repart
NLU/DEK/ExTR16.0087/01

Quality Assessment Repart:
NUDEK/QARLT 000302
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| [
Certificate No.: IECEx DEK 16 0063 Page 3 of 4
Date of issue: 2020-08-03 Issue No: 1
EQUIPMENT:

Equipment and systems covered by this Certificate are as follows:

The gas chromatograph is a chemical analysis instrurnent for determining gas composition of a complex gas sample. The gas
chromatograph consists of a single Ex d enclosure and is provided with a separately cenified Amphenol receptacle and optionally with a
rermgte juncion box, for connection of the power supply and communication cable.

Armnbient temperature range: -20 °C w0 +55 °C
Power supply: 20 to 28 Vdc
Power consumption: mace 75 W

Degree of protection: PG5 in accordance with 1EC 60528 and IEC 800790

SPECIFIC CONDITIONS OF USE: NO
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IECEX Certificate

= of Conformity
| [

Certificate No.: IECEx DEK 16 0063 Page 4 of 4

Date of issue: 2020-08-03 Issue No: 1

DETAILS OF CERTIFICATE CHANGES ([for issues 1 and abowve)
Manufacturer address change
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DynamiQ-X micro-GC analyzer

by Sensivion
INDEX
A
actuation pressure 48
analytical unit 52
analyzer........ 8, 13, 14, 15, 17, 36, 47, 51, 56, 57
application.............. 20, 22, 26, 36, 39, 40, 48, 56, 57, 61
AT e 6, 11, 40, 50,
61
ASCII 18, 26
ATEX 26, 62, 66
B
backflush 16, 17, 57, 61
backplate 23,24
C
calibration gas 14,15
carrier gas..6, 10, 11, 13, 14, 15, 16, 17, 36, 38, 39, 40,
48, 50, 54, 61
carrier pressure 39, 57
Cartridge ccooeceeernneeecens 14,19, 22, 51, 52, 53, 54, 56, 57
chip 13,14, 16, 17, 61
chromatogram 16, 39, 57
cold welding 50
column oven 13
combination spanner 12, 41
commissioning 8
communication.............cce...... 8, 20, 26, 33, 34, 48, 51, 60
computer 7
connection 13, 22, 32, 37, 40, 52
connector 32
cycle time 61
D
damage 9,10, 38, 50
Detection limit 61
Detection range 61
detectors 14
dimensions 60
dowel pins 52
dust plugs 37,58
DynamiQ display. 34
DynamiQ Process Software Manual..15, 17, 48, 51, 57
DynamiQ software .........cccoomeecernneces 8,49, 51, 52, 56, 57
DynamiQ Software Manual 48, 51, 56, 57
DynamiQ-X......ccoevveemmrrevenne. 10, 11, 12, 26, 32, 40, 50, 65

E
electric shock hazard 9
electrical connections 32
email address 8
enclosure body ... 20, 31, 43, 45, 50, 58
environmental 60
environmental blanking caps........cceoneeeenmreernneeen. 32,48
equipment 1, 6,8, 32,40, 49, 51
ESD 21,52, 65
ethernet cable 34
Ex Breather 43,45
Ex cable 26, 27, 29, 30, 43, 44, 48
Ex gas ports 43, 46
Ex housing body 43, 44, 45, 46
Ex indicator light glass 43, 46
Ex receptacle 43,44
Ex-e electrical junction box 34,48
explosion ......ceernereeen. 9,10, 19, 20, 26, 42, 49, 58, 62
explosion hazard 9
explosionproof 20

F
Fast Serial Interface 6
fastloop 17,18
ferrule 12, 29, 38, 40, 41
firmware 13
fittings 40
flame path 43, 44, 45, 46
flow 8,13, 14, 15,16, 17, 18, 61
foreflush 16, 61
Frequently asked questions 6

G
gas chromatography 16
gas composition 13
gas connections 22
o 13 o]o] 5 SN 12,37, 39, 46, 51, 58, 60, 61
gas purity 61
gas stream 13,15
gasket 20, 52
GC 6,8, 13,14, 15, 16, 18, 22, 34, 36, 40, 41,

47,48, 51, 52, 54, 56, 57, 60, 61, 65

GC accessories kit 40
grounding 31, 32, 51
guidelines 9,10
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by Sensirion DynamiQ-X micro-GC analyzer
H P
Ha e 6, 11, 40, 50, 61, 62 parameters 13,14
hardware 1, 8,13, 19,49 peak 17,57
hazardous zones 34 pin-out 60
He 6, 11, 40, 50, 61 power cable 34
hinges 20, 50, 52, 58 power supply 20, 32, 51, 60
host 19, 52 Processor booting 49
Processor error 49
| protection...6, 10, 32, 33, 37, 42, 49, 54, 55, 60, 61, 65
protective earth 7
I/0 26, 32, 51 protocol 7,26
identification 56, 57
idle 49 R
IECEx 26, 62, 66
injection 14,15, 16, 57 receptacle.......cooevene. 12, 20, 26, 32, 34, 44, 48, 51, 60
injector 13, 14, 15, 17, 20, 61 reference 1, 8,9 16, 63
Installation 9 regulators 40
INSTrUMENt ..o 11,13, 14,18, 37, 49, 54 RS-232 26, 35
Instrument configuration appendix............. 19, 26, 27, RS-485 26, 35
29, 34, 36, 37, 38, 39, 48, 60, 61 RTU 26
integration 56, 57
internal flame arrestor 37,42 S
international 1, 37, 40, 58
IP rating 50, 54, 55 Safety Data Sheets 39
sample conditions 61
L sample gas........... 11, 14,15, 17,18, 36, 37, 38, 39, 61
sample loop 15
LAN 6, 18, 26, 32 sample pressure 39, 61
lid. 20, 31, 43, 49, 50, 52, 54, 58 sample pump. 18
local 1,9, 37, 39, 40, 58 screwdriver 51, 53, 54
screws 52,53
M sealing O-ring 50, 54
serial number 12,27
manifold 20, 36, 53 SharePoint site 11, 36
maximum power consumption 60 shipment packing list 12
method 13, 39, 48, 56, 57 shipping 12,37
Modbus 18, 26 Smalltalk 26
mounting torque 53,54 software 13,15, 17, 48, 49
mounting wall plate 23, 24, 25 stabilizing 48, 49
stainless steel 37, 38, 40, 41, 50
N stainless steel tubing cutter 40
standby mode 48
N2 ettt 6, 11, 40, 50, 61 status LED light indicator 47, 49
national 1,9, 37 storage 60
stream selector 14,15, 18
(0] support 8, 11, 24, 48, 50
O-ring 44, 45, 46, 50 symbols 89
system 1,6, 13,49
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T \')
TCD 16, 17, 61 VICI 37,40, 61
TCP 7
technical drawing 23, 24, 25 W
temperature 9,13, 14,49, 57, 60
transport 17,37, 58 wall mounted 19, 20
transportation 37,58, 60 washers 31,32
tubing 37, 38, 40, 41 weight 24, 60
work order 12,27
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