RMG 3 Gas chromatograph RGC 7

In the measuring unit RGC 704-M, helium is used as the carrier gas and argon is
also used. Three columns that operate in parallel are used for the separation.

In the RGC 717-M measuring system only helium is used as a carrier gas.
The further evaluation of the surface shares takes place in the analytical computer

RGC 7-C.
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Figure 3: Separation of Ex zones
Item Designation Item Designation
1. Measuring unit RGC 7-M A2 Carrier gas input: - argon for RGC 704-M
- helium for RGC 717-M
2. Electrical connection M1 Measurement gas input 1
A1 Carrier gas input helium M2 Measurement gas input 2 (optional)
B Calibration gas input 3 Bypass and exhaust gas
C Reference gas input 4 Analytical computer RGC 7-C
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Figure 4: Gas chromatograph RGC 7
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Figure 6: Design of the analysis unit

Item Designation Item Designation
1 Analysis module 3 Filter PCB
2 Exd housing 4 Sensor block (measurement of the measuring gas
pressure)

Optional: VDSL Modem (not shown)
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Figure 7: Function blocks of the analysis module

Item Designation Item Designation
1 Columns cassette 2 Basic module (host)

31
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3.7 Analysis process
3.7.1 Detector

The thermal conductivity detector (TCD) used, is a universal detector for gas
chromatography. This detector detects changes in the thermal conductivity of the
column effluent and compares it to a reference flow of carrier gas. The main ad-
vantages of TCD are its simplicity, its wide dynamic range, its general response to
both organic and inorganic components, and its non-destructive nature.

3.7.2 Injection

In principle, both the sample gas and the carrier gas flow continuously into the GC
and through the chips of all GC channels. Inside these chips is a small chamber,
the sample loop, through which the sample gas flows continuously. During injec-
tion, this sample loop is sealed, pressurized with the carrier gas, and then relieved
toward the columns. The advantage of this principle is that the sample gas is in-
jected at a controlled carrier gas pressure and thus there is no measurement error
due to pressure fluctuations. The amount of sample injected depends on the injec-
tion time. A schematic diagram of the microinjector is shown in the following figure.

Injector Injector
Carrier gas —»—><] » To GC column Carrier gas —»T—» To GC column
Sample gas —» Sample gas —»
——  » Sample gas vent ——— » Sample gas vent

Figure 8: lllustration of the microinjector. Left: no injection, right: during in-
jection of the column module.
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3.7.3 Back-Flush configuration

The RGC 7 is operated in a back-flush configuration for all columns. In this case, a
precolumn is added before the analytical column. After a defined time following
injection, the flow in the precolumn is reversed and flushed back to a second de-
tector (TCD BF). At the same time, the peaks that have already left the precolumn
are passed through the analytical column to the first detector (TCD FF). There are
two purposes for this configuration:

1. The lifetime of the analytical column is increased as the entry of contaminat-
ing/reactive components into the column is prevented.

2. By using a second detector, both fore-flush and back-flush chromatograms
run in parallel, reducing the overall analysis time, which is discussed in more
detail below.

At the start of an analysis, the carrier gas directs the sample in the so-called Fore-
Flush (FF) state to the precolumn and to the analytical column, as shown in the
figure below. The injected sample is separated in the precolumn, and the separat-
ed components can enter the analytical column.

6 «— TCDBF
} Pre-column Analytical column

_)© _)@:TCDFF > 1
X1 Y

5 —p .
Injector A
4 —p —)
3 2
Figure 9: Fore-flush (FF) flow diagram representation -
the gas flows only from left to right.
Item Designation Item Designation
1 Fore-Flush venting 4 Sample gas
2 Carrier gas In-valve 5 Carrier gas
3 Sample gas venting 6 Back-Flush venting

33
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After a certain time, the flow is switched to the Back-Flush (BF) state. The 'Carrier
Gas In' valve between the columns is opened and the gas flows backwards in the
precolumn and simultaneously the gas flows backwards in the precolumn and fur-
ther forwards in the analytical column. The reverse flow of the precolumn is di-
rected to the backflush TCD (TCD BF) and the backflush valve (BF vent).

6 4«— TCDBF

X Pre-column Analytical column

InJeCtor
_>

l

3 2

Figure 10: lllustration of the back-flush (BF) flow diagram -.
at the precolumn the gas flows backwards to the TCD BF detector and at the
analytical column the gas continues to flow forward to the TCD FF detector.

A~ O

Item Designation Item Designation
1 Fore-Flush venting 4 Sample gas
2 Carrier gas In-valve 5 Carrier gas
3 Sample gas venting 6 Back-Flush venting

In this way, unwanted components that move slowly through the precolumn are
prevented from entering the analytical column; in principle, the precolumn back-
flush thus acts like a filter. Note that separated sample components in the precol-
umn will regroup during backflushing and consequently result in a single so-called
backflush peak at the backflush detector.
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3.8 The column module

The column module generally consists of 3 components: Injector, column oven
and detector, which are schematically shown in the figure below. Figure 10: Flush-

ing (default position).
GC column J\—/\—/L

3—»| .
Injector —»@—» Detector —» 1
2—>p

Figure 11: Schematic representation of the column module
with injector, GC column and detector

Item Designation Item Designation
1 Venting 3 Carrier gas
2 Sample gas

The column modules each contain injectors, columns and thermal conductivi-
ty detectors TCD

3.9 Area of application

The RGC 7 is normally operated in an Ex d housing in Ex Zone 1.
Safety classification:

Il 2G Ex db eb IIB+ H2 T4 Gb

3.10 Data recording and evaluation

The essential points of data recording and evaluation are outlined in the separate
manual RGC7-C. Only a few points that are relevant for the gas chromatograph
are covered here.

3.10.1 Basic principles of the analysis

The basic factory setting assures good separation of the individual gas compo-
nents when passing through the columns. The corresponding parameter set is
identified as a method. Part of these settings is displayed and checked via the
analytical computer. Physical bases of the analysis process that have a direct in-
fluence on the analysis result are defined in the method:

35
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- The Column temperatures

The column temperatures have a direct influence on the separating perfor-
mance and analysis times. The temperature of the columns is therefore kept
constant and displayed on the analytical computer.

- The Running time

The running time determines the time period for which the data recording and
evaluation of the Temperature Conductivity Detector (TCD) signals take place.

- Column pressure

The column pressure is a parameter that influences the separation efficiency of
each column and is defined in the method at the factory. This pressure is also
shown by the analytical computer.

3.11 Used gases and gas consumption
3.11.1 Carrier gas

The used helium and argon carrier gases must correspond to at least class 5.0
(99.999 %).

In the RGC 717-M type measuring unit, helium is used again as carrier gas Il in-
stead of argon.

The following inlet pressure must be correctly adjusted for proper function of the
measuring element:

ptr=4.5barg (£ 10 %)

Pressure monitoring takes place with a pressure transducer arranged in the gas
distribution. The analytical computer monitors the output signal of the pressure
transducer.

The total carrier gas consumption varies as follows depending on the column
pressure and variant:

Q1 =1.6 NI/h—4.1 NI/h

Since helium, in particular, escapes through the smallest leaks, careful
sealing and inspection of the system is very important.
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3.11.2 Internal calibration gas

The following composition is used for the internal calibration gas:

Component Concentration (mol %)
Natural gas extended AEEEAE
NS (prelimli-\r:(a;r():/ z;;bration
(Typ13K) 4as)
Nitrogen 4.00 0,3
Methane 87.45 0,6
Carbon dioxide 1.50 0,1
Carbon monoxide 0 0,2
Ethane 4.00 0,05
Propane 1.00 0,03
Iso-butane 0.20 0,01
n-butane 0.20 0,01
neo-pentane 0.05 0
iso-pentane 0.05 0,01
n-pentane 0.05 0,01
n-hexane 0.05 0,01
Oxygen 0.50 0,3
Hydrogen 1.00 98,37

Calibration gases must never cool down below the permissible minimum
temperature specified on the corresponding certificate.

The usability of calibration gases is subject to a time limit; the expiration
date is also specified on the certificate.

The inlet pressure at the RGC 7-M for the calibration gas is 1.5 - 3 bar g.
In the measuring unit, the calibration gas pressure is regulated to:
pe = 1.0 bar g (internal)
This value is monitored and displayed in the controller.
It must be specified before the basic calibration. Changes at a later time are not
permitted. The permissible deviations during operation are:

dpe = + 20 %

37
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Permanent consumption of gas takes place during the entire calibration time. With
a pressure at the inlet of the measuring unit (after pressure control) of pe= 1.0
bar g, the total flow rate is:

Q =3 NI’/h -5 NI/h

3.11.3 Measuring gas

A Caution

The probe to be analyzed must be in a gaseous aggregate state and dry.

Liquid components and other impurities are not permitted.

The values specified under 3.11.1 and 3.11.2 apply for the inlet pressure and gas
consumption. The working range of the modules is within the following limit values:

Component Concentration (mol %)
Officially calibrated

metering

RGC 704 RGC 717
Nitrogen <30,0 <2
Methane >50,0 <2
Carbon dioxide <20,0 <1
Carbon monoxide <1
Ethane <15,0 <0,05
Propane <15,0 <0,03
Iso-butane <4.0 <0,015
n-butane <1,8 <0,015
neo-pentane <0,1 <0,015
iso-pentane <0,5 <0,015
n-pentane <0,5 <0,015
Co6+ <0,3 <0,015
Oxygen <3,8 <1
Hydrogen <20 >97

The limit values on the type plate apply in calibrated operation.
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4 Connection and commissioning

4.1 Electrical connections

A Caution 39

The voltage supply of the measuring element must not be connected until
the carrier gas flow has been connected and applied for at least 15
minutes!

The electrical connections must be made as specified in the accompanying circuit
documents for both the analytical computer and the measuring element. The fol-
lowing connection assignment applies.
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Figure 12: Connection assignment
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Terminal assignment:

Measuring
unit
PE
PE

CR L
oA~ wWwN =

(o))

PE

Signal

GND
GND

TxD+

TxD-

RxD+
RxD-
++

GND
+24V
-24V

GND
+24V
-24V

GND

RGC 7-C

n.c

n.c

Ethernet

Ethernet

PT 100
(environment)

n.c.
n.c.
n.c.
n.c.

Heater

Measuring unit
X2/ 1

g Cables with this indication must be twisted

Recommended cable type

Helukat, 600 A S/FTP
7 RxD+ 4 x 2 AWG23

Helukat, 600 A S/FTP
7 RxD+ 4 x 2 AWG23

NYY-J
3G 2.5 mm?

NYY-J
3G 2.5 mm?

The cable type NYY-J 3G 4 mm? should be used for the voltage supply (17-18) for
distances greater than 50 m between the control cabinet and RGC.
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Clamping ranges of cable screw connections (permissible cable diameter):

Quantity Inner casing Outer casing

Ex-RGC 7
1 3.1-8.0 mm —
1 8.7 mm 6.1 —13.1 mm

2 9.5-159mm -

Some parameters for specifications are set to default values after switch-
ing the analytical computer on for the first time.

These values must be checked and changed as necessary (refer to the
manual for the analytical computer RGC 7-C)!

The changed values are saved and then remain available after the comput-
er has been shut down.

411 Grounding

Most grounding is done at the factory and is therefore not described further. How-
ever, customer grounding must also be performed; the entire rack must be
grounded.
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Figure 13: Grounding

Please carry out the grounding at the screw provided for this purpose in
the area marked in green.

The thickness of the grounding cable should be at least 4 mm?2.

41.2 PT100 for ambient temperature measurement

A PT 100 is installed on the frame of the RGC 7 to measure the ambient tempera-
ture and thus check the conditions required for the proper operation of the RGC 7.
The PT100 cable consisting of four wires is connected to terminals 9 to 12 in the
junction box (see section 4.1 Electrical connections). The temperature values sup-
plied by the PT100 are read "digitally" by the sensor board and transmitted to the
measuring unit of the RGC 7-M via the filter board. The measuring unit forwards
the values to the controller via a TCP/IP connection (see Figure 14: PT100 signal
path).

Manual RGC 7-M - ENO8 - July 18th, 2025



RMG

4 Connection and commissioning

Measuring Unit
RGC 7-M

Controller
RGC 7-C

RS 232
Sensor ————
board

Figure 14: PT100 signal path

To be able to process the temperature values correctly, the "digital" encoder type
must be selected in the Controller menu Details at level 15.13 Inputs and outputs,

temperature 1.

For more details on the selection, please refer to the RGC 7-C operating instruc-

tions.

4.2 Gas connections

The supply lines for connections A - M (Figure 3: Separation of Ex zones) are de-
signed as 1/8” pipelines with a clamping ring screw connection. Appropriate parti-
cle filters are arranged upstream from the analytical device. The connection lines
to RGC 7 should be stainless steel and free from soiling, grease, solvents, etc.

For the RGC 717-M variant, the supply lines to the connections must be made of

Filter board

stainless steel suitable for use with hydrogen.

43
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To prevent contamination with dirt or environmental air, the supply lines,
must be gas-tight in the relevant pressure range.

If it is necessary to seal threads or screw connections, only use Teflon
tape for this purpose.

(Of course, this does not apply for compression fitting!)

Avoid using liquid leak detecting agents.

The tightness of all connections is extremely important for a proper analy-
sis.

The gases must be connected to the process gas chromatograph in compliance
with the rules for working with pure gases (VDI 3490 page 3, Dec. 1980).

It must be ensured prior to commissioning that the gases that are used
correspond to the specified requirements.

The gas discharge line must have a minimum inside diameter of 4 mm. A 6 mm
clamping ring connection must be provided.

A Caution

No additional devices can be connected to the line.

The outflow pipes of the measuring unit must be executed separately and
must not be combined! The outflow pipes of the bypass are combined.

A Danger

An overpressure must not develop in the line.
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Appendix 1: Technical data

Voltage supply: 20vDC - 28V DC
Power consumption: Measuring element: max. 75 W
Housing heating 50 W

Typical: 150 W
Start-up current: 10 A in the first 3 minutes
in normal operation approx. 1.5 A
Air humidity: 5% - 95 % relative humidity

Condensation not permitted.

Safety classification: €% 11 2G Ex db eb IIB+ H2 T4 Gb

The room temperature at the installation site must be between -20 °C and
55 °C. The temperature limits specified in the calibration gas certificate
apply to the calibration gas cylinder and the calibration gas supply lines.

Dimensions: see Figure 4: Gas chromatograph RGC 7

Weight: 60 kg
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Designation Item
Insulating gland for electrical isola- 9

tion (option)

Ball valve 10
Aluminum insulated protective hood 11
with bottom disk (option)

Tube 12x 1,5 12
Threaded fitting G1/2"

Bottom plate 13

Sealing ring according to DIN7603
made of aluminum for screw-in
fitting G1/2".

Sleeve G1/2", G3/4" or G1" with
screw-in hole according to DIN
3852-2 form C or Y. Available on
site. Height = 45 mm

,Caution: If the socket height differs,
take the immersion depth into ac-
count!"

Designation
Thread:
G1/2" = Hole in the pipe min. 320

G3/4" = Hole in the pipe min. 326
G1" = Hole in the pipe min. @32

Connection tube G1/2", G3/4" or G1"

Sealing ring according to DIN7603 made of alu-
minum for screw-in fitting G1/2".

Cross-hole screw with sealing option (option with
protective hood)

Threaded pin with tip for fastening the bottom
washer to the 6-sided screw fitting (option for
protective hood)
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Technical description

Nominal Unsupported installation For threaded socket
diameter length

DN 600 205 G1"

DN 500 201 G1"

DN 400 168 G1" und G3/4"
DN 300 141 G1" und G3/4"
DN 250 122 G3/4" und G1/2"
DN 200 104 G3/4" und G1/2"
DN 150 84 G3/4" und G1/2"
DN 100 66 G3/4" und G1/2"
DN 80 57 G3/4" und G1/2"
DN 50 48 G3/4" und G1/2"

Installation must only be carried out in a depressurised state!

Please note that the hole in the pipe must be centred to the socket and have a
diameter of at least 20 mm for G1/2" threads, at least 26 mm for G3/4" threads and
at least 32 mm for G1" threads.

Flow velocity: 20 m/s

Operating pressure max.155,1 bar

Operating temperature: -40°C to +93°C.

Strength calculation according to DIN 43772 and ASME PTC 19.3 TW 2016
Immersion depths according to DIN EN ISO 10715-Sept. 2000.

All probe components are made of stainless steel. Fittings / stopcocks from
Swagelok.
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Figure 21: DRS 200 pressure reducing unit
(wall mounting in the protection cabinet)
Designation Item Designation
Standard: Optionen:
Pressure gauge, 1 *With contact gauge (adjustable)
selectable *0-6, 0-10 bar g
Pressure gauge, 5 Coalescence filter with bypass
selectable 0-160, 0-100, 0-40 bar g 6 Test port — low pressure area with shut off
Integrated restriction @ 0,4mm valve (minimess coupling type 1215)
Sintered metal filter 7 Test port — high pressure area with shut off
valve (minimess coupling type 1215)

11 Heating (ex) 100 W with integrated thermo-
stat in connecting cable (fixed value tem-
perature 30°C) and protective grating

Stopcock A2 Gas outlet high pressure
Ex(e)(i) connection box for item no. 11, B2 Gas outlet low pressure 2

1 and heating analysis line
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Item

A1
B1

O

Designation Item
Cable support rail

DRS 200 in insulation protection cabinet:

Details of DRS 200 see. Figure 21

Standard connections:

Gas inlet high pressure

Gas outlet low pressure 1

Vent line of relief valve (12 mm tube)

Vent line of pressure reducer (12 mm tube)

Tube for connections A1, B2, B1, B2:
Standard 4 mm tube, option: 6 mm tube

Designation

Customer connections in Swagelok system (Stainless-steel)

Weight total: 70 kg
Temperature range -20 °C/+60 °C

71
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Figure 23: DRS 200 pressure reducing unit (Functional diagram)

Item Designation Item Designation
1 Ball valve 8 Filter
2 Mini measuring coupling 9 Coalescence filter
3 Back pressure manometer 10 Shut-off valve
4 Relief valve 11 Inlet pressure = 100 bar g (max)
5 Pressure reducer high pressure 12 To the open air
6 Pre-pressure manometer 13 Outlet pressure = 0,14-7 bar g
7 Integrated restriction
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Figure 24: DRS 100 pressure reducing unit
Designation Designation
Assembly plate (Al) Connections:
Safety shut-off valve (SBV) with 3 bar g Gas inlet
opening pressure 6 mm tube on Swagelok
Fittings

Output manometer 0-6 bar g,

optionally with reed contact sensor,

optionally 0-10 bar g

High-pressure reducer
Input: max. 100 bar g
Output: 0.14- 7 bar g

Input manometer 0-160 bar g
optionally 0-100 bar, 0-40 bar g

Integrated restriction
Filter

Shut-off valve

Wall mounting (option)

Test connection
(Miniature coupling series 1215)

(Option 1/8”, 3 mm, 4 mm)
Gas outlet

6mm tube on Swagelok.
Fittings

(Option 1/8”, 3mm, 4mm)
Vent line Safety relief valve
12mm tube on Swagelok
Fittings

Vent line pressure reducer
12mm tube on Swagelok.
Fittings

10

73
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Figure 25: DRS 100 pressure reducing unit (Functional diagram)

Designation

Gas outlet
Output pressure = 0-7 bar g

Shut-off valve

Test connection
(Miniature coupling series 1215)

Output manometer 0-6 bar g,
optionally with reed contact sensor,
optionally 0-10 bar g

Safety relief valve with 3 bar opening pres-
sure

Vent line Safety relief valve

Item
7

10

11

12

Designation

High-pressure reducer
Input: max. 100 bar g
Output: 0.14- 7 bar g

Vent line pressure reducer

Input manometer 0-160 bar g
optionally 0-100 bar, 0-40 bar g

Integrated restriction
Filter

Gas inlet
Input pressure = max. 100 bar g
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Figure 26: Gas supply unit

Item Designation Item
1 Switching unit automatic HP255 for two

carrier gas bottles 101/ 201 8

2 int. calibration gas bottle 101/ 201 (heated) 9
with high pressure reducer and relief valve

3 Thermometer for bottle temperature 10

11

4 Ex(e) connection box for ex-bottle-heating 12

With switching unit for two carrier gas cylinders 10/201

Designation

Option:

Manual sampling (inlet pressure max. 3
bar g) 300 ml testing cylinder @ 50 mm (by
customer)

Ambient thermometer

Test connection with coupling

Test gas bottle 10i / 201 (heated) with high
pressure reducer and relief valve

Functional test relief valve
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Item Designation Item Designation
5 Ex(i) connection box for contact gauge Connections:
(carrier gas bottles) and bottle and ambient A Carrier gas outlet
thermometer
6 High pressure spiral (stainless steel) with B Calibration gas outlet
Bottle connection acc. to DIN 477 No. 6 or C Test gas outliet

76 acc. to BS 341, no. 3

7 High pressure spiral hose (stainless steel) M1/2 Sample gas outlet
with bottle connection acc. to DIN 477, No.
14 or BS 341, no. 4

D1 Ventline (carrier gas)

D2 Vent line of relief (test gas)

D3 Vent line of relief (test gas)

D4 Vent line sample gas flowmeter
E1 Sample gas inlet 1

E2 Sample gas inlet 2, option

1/8" tube for connections A, B, C, M
@ 4 mm tube for connections E1, E2
@ 12 mm tube for connections D1-D4

Weight without bottles approx. 94 kg

All tube fittings and connections with clamping-system made of stainless steel
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Appendix 2: Error messages

Errors are output by the analytical computer as a text message with a specific
number. The error numbers are output in the print logs.

A complete list is provided in chapter 5.7 of the RGC 7-C manual.
Only the error messages directly related to the analysis should be addressed here.

Appendix 2 A: Error in continuous analysis mode

Num-
ber

14 -17

50

120

121

122

123,
82,
124,
127

130

131

Text

Current output - #
alarm limits

Measuring element
timeout

Ana: Retention time

Ana: abnormal sum.

Ana: Concentration

Ana: Ho min/max
CO2 min/max

Ana: Wo min/max
Ana: Rho,n min/max

Sample gas pressure

for
Injection

Carrier gas pressure -

Description Cause

Current < 0/2 mA and/or > 21mA - Check of limit values in the "Detail”

screen under "inputs and outputs”

- Communication error
- Error in the measuring element

The measuring element no longer provides
valid data.

Communication error
The measuring element works correctly, - Wire break

but there are no measurements received by - Incorrectly specified TCP/IP ad-
the analytical computer. dress in the analytical computer

The retention time of one or multiple gas
components deviates impermissibly from
the base values.

(Retention times in the "Detail” screen for
the individual components, permissible
deviation under "Computing parameters /
limit values ana.,cal.”)

- Faulty pressure/temperature val-
ues (with error 50)

- Impermissible gas composition
(with error 121, 122)

- defective column module

With standardization to 100 %, the limit
value is exceeded ("Calibration re-
sults/surface totals” and "Calibration pa-
rameters/limit values cal.”).

- impermissible gas composition
- Pressure/temperature error (50)
- defective column module

Working range of the modules exceeded
and/or undercut

- impermissible gas composition

Measuring range exceeded and/or under- - Check of limit values in the "Detail”
cut screen under "Components and
parameters”

Depending on the inlet that is switched on, - Incorrect setting

the inlet pressure of the measur- - Cylinder pressure
ing/calibrating or reference gas is outside of - Check "Status” screen
the tolerance.

The carrier gas inlet pressure is outside of
the tolerance.

- Incorrect setting
- Cylinder pressure
- Check "Status” screen
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Appendix 2 B: Errors during recalibration

The following errors are only issued during the recalibration and/or basic calibra-
tion. If one of these errors occurs, the calibration is invalid. The previous response
factors are retained. All of the subsequent measurements are marked as faulty.

These errors cannot be acknowledged and are not reset until a valid recalibration
takes place.

Num- Text Description Cause
ber
100 Cal: The newly determined retention times - Pressure / temperature error
Retention time (current and/or stream values under during recalibration.
"Times”) deviate impermissibly from the - Calibrating gas supply
specified values ("Computing parame- - Incorrect specification of the
ters / Ana.,Cal. limit values”) calibration gas concentration

101

103

(Screen “Detail” under “Calibra-
tion Parameters”)
- defective column module

Cal: The newly calculated response factors - see 100
Response factor show an impermissible deviation ("De-

tail” screen under "Calibration results”

and "Calibration parameters / Cal. limit

values”)
Cal: The total surface determined in the cali- - see 100
Total surface bration deviates by more than 30 % from

the value of the basic calibration.

Appendix 2 C: Mains failure of the RGC 7-C

After a mains failure of the analytical computer (Error 02 - Mains failure), a self-test
is carried out by the device after a restart. When this process is completed and the
measuring element is ready, a calibration is initiated automatically (after a speci-
fied wait time). The analysis operation resumes after the calibration.

Manual RGC 7-M - ENO8 - July 18th, 2025



RMG Appendix 3: Pre-filter flushing unit

Appendix 3: Pre-filter flushing unit

The optionally available pre-filter flushing unit allows a carrier gas moisture filter to
be changed while the downstream RGC 7 is in operation. This significantly reduc-
es interruptions to operating times due to filter replacement work.

To ensure the continuous operation of the RGC 7, two carrier gas humidity filters
with associated inlet, outlet and vent valves are arranged redundantly in the pre-
filter purge unit. The carrier gas flow can always be fed to the RGC 7 via one filter
with the corresponding valve position, while the second filter is changed and then
flushed.

The pre-filter flushing unit must be installed in the carrier gas line upstream of the
RGC 7 (see Figure 27: Installation diagram).

Simple assembly

In order to enable easy replacement of the original pre-filter unit with the optional
pre-filter flushing unit, the components were mounted on a base plate of the same
size.

The external dimensions, the hole pattern of the wall mounting and the position of
the carrier gas connections are identical to the original version. This means that
when the pre-filter unit types are changed, they can be replaced without any prob-
lems.
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Installation diagram

The following figure shows the functional arrangement of the pre-filter flushing unit
in the carrier gas line.

80

3]
3 2
Figure 27: Installation diagram
Item Designation Item Designation
1 Prefilter flushing unit 3 Carrier gas supply

2 RGC7
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Functional diagram

The Figure 28: Functional diagram and technical drawing shows the components
of the pre-filter flushing unit and their functional and actual arrangement. The Fig-
ure 29: Pre-filter flushing unit without filter equipment shows the photo of a proto-
type of the unit.

1 2 3

T
Y] »

12

M —

10 ————

—
8
Item Item Description Item Item Description
P&l Drwg P&l Drwg
1 C Connection to the blow-out pipe 7 T2 Outlet connection of the carrier
gas to the RGC 7
2 A3 Shut-off valve Rinsing outlet 8 T Inlet connection of the carrier
filter A gas from the gas supply
3 B3 Shut-off valve Rinsing outlet 9 A1 Shut-off valve inlet filter A
filter B
4 B Filter B (right filter) 10 B1 Shut-off valve inlet filter B
5 A2 Shut-off valve outlet filter A 11 A Filter A (left filter)
6 B2 Shut-off valve outlet filter B 12 RM Rotameter, adjustable

Figure 28: Functional diagram and technical drawing
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Figure 29: Pre-filter flushing unit without filter equipment
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Pre-filter flushing unit brief operating instructions

Initial startup:
1. All valves are closed, no filter is used.
Switch HE filter to Pos. A.
Open valve A1.
Open valve A3.

o K~ b

Adjust rotameter RM for flushing operation to 10-15 ml.
Flush 24 h.

Close valve AS.
Open valve A2 (Filter A in operation).

Use new Filter B, Filter A is in operation:
Switch HE filter to Pos. B.

Open valve B1.

Open valve B3.

o nh =

Adjust rotameter RM for flushing operation to 10-15 ml.
Flush 24 h.

Close valve B3.
Close valve A2.
Open valve B2.
Close valve A1.
Open valve A3 for ventilation and close again.

= © 0o N o o

0. Filter A can be removed.
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Use new Filter A, Filter B is in operation:

L=

= © © N o O

Switch HE filter to Pos. A.
Open valve A1.
Open valve A3.

Adjust rotameter RM for flushing operation to 10-15 ml.

Flush 24 h.

Close valve A3.

Close valve B2.

Open valve A2.

Close valve B1.

Open valve B3 for ventilation and shut again.
Filter B can be removed.
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Appendix 4: Certificates

The RGC 7 is approved for custody transfer measurements. Approvals are availa-
ble for operation in hazardous environments, which are provided as copies in the
appendix.

EU Declaration of conformity for RGC 704

EU Declaration of conformity for RCG 717
ATEX-Certificate: EU type examination Certificate
IECEx-Certificate: Certificate of conformity

MessEV, Annex 4 Modul B: Type examination Certificate

EU declaration of conformity

abhwn =

The declaration of conformity presented reflects the situation on the data when the
operating manual was issued. The latest version of the EU declaration of conformi-
ty is available from our website www.rmg.com.
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ONE STEP AHEAD

EU-Declaration of Conformity
EU-Konformitatserkldrung

We RMG Messtechnik GmbH c €

Wir Ctto — Hahn — Stralke 5
35510 Butzbach
Germany

Declare under our sole responsibility that the product is in conformity with the directives. Product is labeled
according to the listed directives and standards and in accordance with the Type-Examination.

Erklaren in alleiniger Verantwortung, dass das Produkt konform ist mit den Anforderungen der Richtiinien. Das entsprechend
gekennzeichnete Produkt ist nach den aufgefiibrten Richtlinien und Normen hergestellt und stimmt mit dem Baumuster iberein.

Product Process Gas Chromatograph RGC 704

Produkt Prozess- Gaschromatograph RGC 704
Directive
Richtlinie EMV ATEX
EC- Directives
EoRichtiinie 2014/30/EU 2014/34/EU
Product markin 0158 I 2G Ex db eb IIB+H; T4 Gb
Produktkennzeichnugg C € @

EN 61326-1:2013
OIML R 140:2007

IEC 61000-4-2:

IEC 61000-4-3: EN IEC 60079-0:2018
Standards IEC 61000-4-4: EN 60079-1:2014
Normen IEC 61000-4 EN IEC 60079-7:2015 + A1:2018

IEC 61000-4-6:

IEC 61000-4-8: 1993

EN 61000-4-11
EC Type-Examination Prufbericht / Test Report: 1-1289/20-01-02
EG-Baumusterpriifung CTC advanced GmbH BVS 22 ATEX E 045 X
Accredited certification DEKRA Testing and Certification
Uberwachungsinstanz - GmbH (0158)

Germany

The RGC 704 also has a type-examination Certificate with the Certificate No.: DE-21-M-PTB-0076
Der RGC 704 verfiigt zusétzlich iiber eine Baumusterpriifbescheinigung mit der Bescheinigungsnummer: DE-21-M-PTB-0076

The object of the declaration described above is in conformity with Directive 2011/65/EU of the European
Parliament and of the Council of 8 June 2011 on the restriction of the use of certain hazardous

substances in electrical and electronic equipment.

Der oben beschriebene Gegenstand der Erklarung erfillt die Vorschriften der Richtlinie 2011/65/EU des Europédischen Parlaments und
des Rates vom 8. Juni 2011 zur Beschrénkung der Verwendung bestimmter geféhriicher Stoffe in Elekfro- und Elektronikgeraten.

RMG Messtechnik GmbH

Butzbach, den 11.97.2023
({ Z?g'_ i.A. ﬂ,kg* (<™

Thorsten Dietz, Managing director Sasché Kérner, Engineering Manager

CE Erklartung RGC7 Seite 1von 1
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EU-Declaration of Conformity
EU-Konformitétserkldrung

We RMG Messtechnik GmbH c €

Wir Otto — Hahn — Strae 5
35510 Butzbach
Germany

Declare under our sole responsibility that the product is in conformity with the directives. Product is labeled
according to the listed directives and standards and in accordance with the Type-Examination.

Erkldren in alleiniger Veerantwortung, dass das Produkt konform ist mit den Anforderungen der Richtlinien. Das entsprechend
gekennzeichnete Produkt ist nach den aufgefihrten Richtlinien und Normen hergestelit und stimmt mit dem Baumuster dberein.

Product Process Gas Chromatograph RGC 717

Produkt Prozess- Gaschromatograph RGC 717
Directive
Richtlinie EMV ATEX
EC- Directives
EG-Richtlinie 2014/30/EU 2014/34/EU
Product marking 0158 112G Ex db eb lIB+H, T4 Gb
Produktkennzeichnung c € @

EN 61326-1:2013
OIML R 140:2007

IEC 61000-4-2:
IEC 61000-4-3: EN IEC 60079-0:2018
Standards IEC 61000-4-4: EN 60079-1:2014
Normen IEC 61000-4-5: EN IEC 60079-7:2015 + A1:2018
IEC 61000-4-6:

IEC 61000-4-8: 1993
EN 61000-4-11

EC Type-Examination Prifbericht / Test Report: 1-1289/20-01-02

EG-Baumusterprifung CTC advanced GmbH BVS 22 ATEX E 045 X
Accredited certification DEKRA Testing and Certification
Uberwachungsinstanz - GmbH (0158)

Germany

The object of the declaration described above is in conformity with Directive 2011/65/EU of the
European
Parliament and of the Council of 8 June 2011 on the restriction of the use of certain hazardous
substances in electrical and electronic equipment.
Der oben beschriebene Gegenstand der Erkidrung erfiillt die Vorschriften der Richtlinie 2011/65/EU des Europdischen Parlaments und
des Rates vom 8. Juni 2011 zur Beschrénkung der Verwendung bestimmter geféhriicher Stoffe in Elektro- und Elektronikgeréten.

RMG Messtechnik GmbH /

Butzbach, den 22.04. 2025 /" / .

/ P B e
LV, o e Ll
Thorsten Dietz; Mangg’ng dﬁct&/ Sascha)(ﬁ‘mer, Engineering Manager

2011/65/EU

CE Erklartung RGC717 Seite 1 von 1
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Translation

EU-Type Examination Certificate

2 Directive 2014/34/EU of the European Parliament and of the Council of 26 February 2014
é 3 EU-Type Examination Certificate Number: BVS 22 ATEX E 045 X Issue: 00
4 Equipment: Process gas chromatograph type RGC7**-M
E 5 Manufacturer: RMG Messtechnik GmbH
Q 3] Address: Otto-Hahn-StraBe 5, 35510 Butzbach, Germany
7 This product and any acceptable variations thereto are specified in the appendix to this certificate and
the documents referred to therein.
8 DEKRA Testing and Certification GmbH, Notified Body number 0158, in accordance with Article 17 of
Directive 2014/34/EU of the European Parliament and of the Coungil, dated 26 February 2014, certifies
that this product has been found to comply with the Essential Health and Safety Requirements relating
to the design and construction of products intended for-use in potentlaliy explosive almospheres given
in Annex Il to the Directive.
The examination and test results are recorded-in the confidential Heport No./BVS PP 22 2091) EU.
9 Compliance with the Essential Health and Safety Hequn’ements has been assured by cumpllance wnh
EN IEC 60079-0:2018 General requirements)///
EN 60079-1:2014 Flameproof enclosure “d”////
EN IEC 60079-7:2015 + A1:2018 - Increased Safety “e“ 1, ;4
10
11 This EU-Type Examination’ Certificate’ relates only to the tec;hnldal design of the specmsd productin
accordance to the Directive '2014/34/EU./ Further/ reduiréments/ of/ the'/ Directive | apply | to//the
manufacturing process and supply of this product, These are not covered by this certificate.
12 The marking of the product shall include the following:' '
€ 112G ExdbebliB+H; T4Gb
DEKRA Testing and Certification GmbH
Bochum, 2022-10-12
Signed: Dr. Rolf Krokel
Managing Director
Page 1 of 3 of BVS 22 ATEX E 045 X issue 00 — Jobnumber A 20210985 / 342474300
(( DAkkS This certificate may cnly be reproduced in its entirety and without any change.

e -

sy DEKRA Testing and Certification GmbH, Handh 15, 70565 Germany

Certification bady: Dinnendahlstr. 9, 44809 Bochum, Germany
Phone +49.234 3696-400, Fax +49.234.3696-401, e-mail DTC-Certification-body@dekra.com
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13 Appendix

14 EU-Type Examination Certificate

BVS 22 ATEX E 045 X issue 00

15 Product description

15.1 Subject and type

Process gas chromatograph type RGC 7**-M

D DEKRA

Asterix | Description Value

1 Carrier gas o] Helium and Argon
1 Helium

2 Measuring gas 1 Natural gas without Hz
3 Natural gas with max. 10 % Hz
4 Natural gas with max. 20-% Hz
7 Gas with max 90 to 100 % Ha

15.2 Description

The Process gas chromatograph type RGC 7**:M serves as analyser of normally no explosrve
gaseous substances. The maximum oxygen content of cembusnble gas mixtures is' 5 Yo hnd thus
below the limiting oxygen concentration, Ly / / i

Helium or Argon is used as carrier gas.

For the electrical connection of the Process gas chrpmato rapl:r a éeparately 1esl;e' and certrfled
terminal box type SA-141410 in'type of protection Increasedfsafety "e" is used |

The analyser (thermal conductivity detector) together wnh other electrrcal i§ housed in'a separately
tested and certified enclosure type EJB-4B in'type of prafecﬁon Flameprooi Em:losure 1di

Before start- -up of the detector, it has to be ‘ensured by purgrng with' carrier gas, that no explosrve
gas mixture is contained in the analyser.

The Process gas chromatograph is/included in the perrodrcal pressure test/of the system.

15.3 Parameters

15.3.1  Electrical parameters)

Rated voltage (gas analyser) DC 20-28 vV
Rated current 6.25 A
Rated power (gas analyser) 75 w
Rated power (heater) 50 w
Rated power (control) 25 w
Maximum total power 150 w

156.3.2 Thermal parameters
Ambient temperature range -20 °C < Tamb < 60 °C

Page 2 of 3 of BVS 22 ATEX E 045 X issue 00 — Jobnumber A 20210985 / 342474300
(( DAkkS This certificate may cnly be reproduced in its entirety and without any change.
S DEKRA Testing and Certification GmbH, Handh 15, 70565 Germany
Certification bady: Dinnendahlstr. 9, 44809 Bochum, Germany
Phone +49.234 3696-400, Fax +49.234.3696-401, e-mail DTC-Certification-body@dekra.com
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Contact

Subject to technical changes

More information

If you would like to receive more information
about the products and solutions of RMG
visit our website:

www.rmg.com

or contact your local
sales representative

RMG Messtechnik GmbH
Otto-Hahn-Stralle 5
35510 Butzbach, Germany

Phone: +49 (0) 6033 897 — 0 R M G
Fax: +49 (0) 6033 897 — 130
Email: service@rmg.com ONE STEP AHEAD
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