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Document history

Version Date Author Changes

a 19.10.17 Gas Quality Initial version

Only operating instructions published by Honeywell are to be used. Changes or transla-
tions of these Operating Instructions require the written consent of Honeywell.

All obligations of Honeywell arise solely from the agreement concluded and the applicable
General Terms and Conditions upon conclusion of the agreement.

Warranty conditions

Our current warranty conditions as in the General Terms and Conditions are published on
our website: www.elster-instromet.com/en/general-terms-of-business

Contact

Elster GmbH (Manufacturer)
Steinern Str. 19-21
55252 Mainz-Kastel / Germany

Phone: +49 6134 605 0
E-mail: Customerfirst@Honeywell.com
Website: www.elster-instromet.com

Technical Assistance Center (TAC):

Phone: +49 231 93 71 10 88
E-mail: ElsterSupport@Honeywell.com
Website: www.elster-instromet.com
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1 Introduction

The first part of this manual describes the main steps of a commissioning for an Encal3000 gas
chromatograph. This covers the gas connections and the setting of the pressure for the connect-
ed gases, the connection of power supply and communication cables, the start-up of the device, a
check of the parameter settings, the preparation of a new basic calibration and a performance
test of the device.

The second part is focused on the actions that should be done for maintenance. These are a
check of the pressures for carrier gas, sample gas and calibration gas, an exchange of internal
moisture filters (only for biogas devices), a performance test and an optionally new basic calibra-
tion if the calibration gas bottle has to be changed. An advised time period for the maintenance is
at least once a year.

The commissioning and maintenance should be done only by service people that are qualified for
it. To get this qualification Elster offers Encal3000 service and commissioning trainings.

2 Steps for Commissioning

This chapter contains a summary of the main steps for the installation of the device in the field. In
addition to that it contains a checklist for the installed hardware, the set pressures for the used
gases and the used parameter settings for the analysis of the sample gases and for the commu-
nication of the results.

2.1 Gas Connections and Set Values for the pressure of the connected gases

The following gases are needed for the operational work of the device:
- carrier gas: Helium with a quality of 5.0 or higher
Supply pressure 5.5 barg Flow = 4 ml/min per channel
- calibration gas: Composition preferably close to pipe line composition
Quality 2.0 or higher (with a maximal uncertainty of 1% relative deviation for
each component) Supply pressure 1 to 4 barg nominal;
Pressure peak protection up to 4 barg; Flow = 30 ml/min
- up to five different sample gases, in the most application one or two different sample gases
has to be analysed

For each of these gases stainless steel tubes should be used for the piping. The connection to
the device is done with 1/8” Swagelok connections. It is possible to use another size for the tubes
but than adapters to 1/8” are needed. Before these tubes become connected to the device they
should be flushed for about 30 seconds with the carrier gas to remove patrticles, rest air and rest
moisture that is inside these tubes. For the sample gas tubes it is also possible to flush it with
sample gas if the sample gas pressure has been reduced already to 1-4 barg. Advised is to close
the gas supply from the pipeline and to use only the rest pressure in the tubes for the flushing
with sample gas. This should be done to limit the amount of flameable gas that would come out of
the tubes during this flushing.

A carrier gas cylinder has typically volume of 501 at a pressure about 200 barg. For the regulation
of the pressure that is needed for the carrier gas supply of the device a pressure reduction, that
reduces the pressure to a range of 5-6 barg, is needed. The optimal set pressure for the carrier
gas supply of the device is 5.5 barg. Preferred is to use a dual stage regulator for the carrier gas.
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The device cannot operate without carrier gas, because of that it is recommended to have always
two carrier gases cylinders available with an easy switch system from one cylinder to the other. In
this way it is possible to use the other cylinder if one is already empty and to continue with the
sample gas analysation also if the new ordered cylinder has not arrived yet. The change to the
second bottle should be done if the fill pressure of the first is below 20 barg. The carrier gas con-
sumption of the Encal3000 is 8 ml/min. One 50I cylinder with an original fill pressure of 200 barg
is useable for about two years if it becomes used for one Encal3000. Sometimes there are two or
more devices in one station and one carrier gas installation becomes used for all this devices. In
this case one 50I cylinder would be useable for a time that is equal to two years divided by the
number of devices.

The following picture shows an example for a possible installation of carrier gas, calibration gas
and the analyzer in one system. An installation like this can be easily used if the device is in-
stalled as indoor installation. If the station is build outside without the use of a closed room this
installation can also be used but in addition a roof is heeded to protect the device from direct sun-
light, from rain etc. Advised is to put this installation in a cabinet to be able to guarantee stable
measurement conditions.
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For the calibration gas it is possible to use a 10l cylinder because the consumption of the calibra-
tion gas is very low. Typically one 10l cylinder with an original fill pressure of 120 barg is useable
for more than three years and after this time the certificate would also be not valid anymore.

The use of a calibration gas which is close to the sample gas is only advised if only one sample
gas becomes analysed and if the variation of this sample gas is not strong. Also important is that
the concentration of the components in the calibration gas are not too small, they should be at
least ten times higher than the detection limit, otherwise the calculated response factors can be
too unstable. In the following table the composition for a typical calibration gas useable for biogas
and THT-Analysers is described.

Calibration Measurement
Gas [mol%] range [mol%)]
2 0-15
balance 60 - 100
2.5 0-12
0.5 0-3
0.0006 0-0.002
0.001 0-0.01
0.001 0-0.01

The allowed pressure range for the calibration gas and the sample gases after the pressure re-
duction is 1-4 barg, advised is to use a set pressure of about 2 barg for these gases.
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2.2 Power Supply and Communication

The next step is to prepare the connections for power supply, Modbus communication and TCP-
communication. For the power supply a two wire connection (+ and -) is needed (see hardware
manual chapter 5.1.6), the third position for the ground should not be used. For the grounding of
the device use the prepared connection at the bottom of the housing instead.

The required voltage for the device is 24V. The typical required current for start-up is about 3A for
the nonheated version and about 7A for the heated version. It is recommended to use shielded
cables for the power supply and for the communication. In addition to that it is recommended to
use one entrance in form of the cable glands for the power supply and another for the communi-
cation cables. Before the device becomes switched on the above mentioned values for the power
should be checked. If the power is too low the device cannot start up and a sound that is compa-
rable to humming noise would come from the Interconnection board of the device.

For the TCP-IP communication a four wire cable with the connection of TX+, TX-, RX+ and RX- is
needed. The TCP-IP connectors are located near the main board at position J7 of the intercon-
nection board. For Ethernet and serial Modbus communication twisted pair cables should be
used. The length of a cable for Ethernet communication is typically limited to 100 meter.

For the serial Modbus communication up to two connections with a four wire connection (one pair
becomes used for A and B, the remaining two for the ground) are available. The connectors are
also located close to the main board at position J6 of the interconnection board (see hardware
manual, chapter 5.1.6).

Please make sure that all cable glands are sealed when the installation is completed.
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2.3 Device Start-Up

After the installation is finished the device can be switched on and prepared for the operational
work. The first step is to install the RGC3000 software on the computer that becomes used for the
communication to the device. The second step is to get communication to the device and to make
a backup of the configuration and the parameter Settings of the device.

The RGC3000 software can only communicate by TCP-IP to the device. For this communication
the I.P. address of the device and the computer must be in the same subnet. For that the Subnet
Mask must be the same. For the I.P. address the first numbers must be the same if in the Subnet
Mask the number 255 is used. The last numbers of the I.P.-address (other value than 255 for the
subnet mask) of the computer, the chromatograph and all other partners in the subnet must be
different. Otherwise this results into I.P. conflicts. After deliverance the device has a typical I.P.
setting that was used during the production. It is either possible to use this setting or to set a new
I.P. address and subnet mask. The original I.P. address is typically labelled at the device (for ex-
ample 10.16.1.50) and the used Subnet Mask is 255.0.0.0. If you like to change the I.P. address
to and the subnet mask, don’t forget that the change of the I.P. address for a device with old
mainboard type is only possible if the device in Boot P — mode (see software manual chapter
2.2). For devices with new mainboard type the change of the I.P. address is also possible via a
web browser (see also software manual chapter 2.2).

The next step is to make an “Upload” of the configuration and to check if the settings in this con-
figuration are ok. With the command “Upload” the configuration from the device are loaded into
the program. With the command “Download” the setting becomes sent to the device.

After successful “Upload” the Encal3000 Instrument serial number will present.
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In the menu Hardware for the standard device two channels with a heated injector and the avail-
able licences should be visible.

i1¥ EnCal 3000 Configuration (Admin) B ol e =

Ethernet Communication Setup Services

Calibrate prezsure sensors ‘
IP &ddress: | 10 | 146 | 12 | 235 Setup [P address

Reboat EnCal 3000 ‘

Configuration settings

1 User | RGC3000 | Auomston | Info
GC Channel Heated [njsctar Backflush ta vent W Detector

Channel 1 [v Instaled [v Inztalled v Installed 180 TCD -
Channel 2 [v Installed [v Installed [ Installed 180 TCD -

Chaninel 3 u u o 180
Channel 4 u o o 180
Cararmian [~ Heated zample line

Available licenzes

v PRO Licenze v Energy Meter option v APl chapter 21 [ Mokile I
[v todbus zenial v Modbus TCRAP v web zerver
Instrument senial number: AANO002E1 Upload Carfig Rieset Config

’@ 0K ‘ Cancel
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In the menu “User” the used carrier gases for both channels are visible. Here it is important that
the right carrier gas type is selected for both channels. For a standard device the right setting is
helium for both channels. In addition to that the check button for continues flow should be activat-
ed and all available licenses should be activated. For the number of flush cycles the setting is
typically “None”.

i1¥ EnCal 3000 Configuration (Admin) B ol e =

Ethernet Communication Setup Services

Calibrate prezsure sengors ‘
IP &ddress: | 10 | 146 | 12 | 235 Setup [P address

Reboat EnCal 3000 ‘

Configuration zettingz

Hardware T Uszer T RGLC 3000 T Automation T Irfo

Channel dizabled  Carrier gas
Download
Channel 1 [~ Dizabled =

Channel 2 [ Dizabled Helium -

Channel 3 I Helium
Channel 4 r Heliurn
Coniman Activated Licenzes

[v Continuous flow v PRO activated

Peak simulati -
[ Peak simulation [v Energy Meter aption

Flush cocles:  |pane - v &PI 21 option
[ Mokbile LI
Inztrument serial number: 440000221 Upload Corfig Reset Config

’@ 0K ‘ Cancel
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In the menu “PROstation” the type names of the used channel and the unit for the column pres-
sure are visible. This information can be used for example for a check if the right channels are
used for an approved operational Analysis. Also if spare parts are needed this information can be
used to order the right spare channel type.

&¥% EnCal 3000 Configuration (Admin) = =l =
Ethernet Communication Setup Services
Calibrate pressure sensors ‘
IP &ddress: | 10 | 146 | 12 | 235 Setup [P address
Reboat EnCal 3000 ‘
Configuration settings
Hardware T REL T T Automation T Irfo
Description
Channel 1 |10m M55 heated Inj, Backfush, Elster
Channel 2 |10m PPL Heated Injector, Elster
Channel 3 |
Channel 4 |
Coniman
Fressure units | kPa -
User &pplication Settings
Instrumnent # 1 -
Instrument senial number; AANO002E Upload Config Reset Config
’@ 0K ‘ Cancel
73024352 a 19.10.2017 EnCal 3000 — Commissioning and Maintenance Manual
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In the menu “Automation” are visible the number of available streams, Relays, In- and Outputs,
the used comports for Modbus communication and the corresponding baud rate. Check here if
these settings for the Modbus communication are correct, if not they have to be changed at this
menu in the configuration and must be downloaded to the device. After a “Download” of changed
settings in the configuration the device must be restarted. Also check if the number of available
streams is “8”. If this number is lower it can happen for example that the calibration gas stream
(position 6) is not available and than it is not possible to calibrate the device in the right way. If the
number of available streams is “8” the number of available Alarm Relays and Time Relays is “3”.
Check also if the right number of relays becomes used.

£¥¥ EnCal 3000 Configuration (Admin) E ===

Ethermnet Communication Setup Services

Calibrate pressure sensors ‘
IP &ddress: | 10 | 145 | 12 | 235 Setup [P addrez:

Fieboat EnCal 3000 ‘

Configuration settings

Hardware | User | RGC 3000 ] | Info
1 Tobeused Awailable Slream Selector
- Download
Slarm Relays ’T IT Streamer Type Relays [solenoids) + wnioa
Timed Relays ’T IT Murnber of Streams a
Digital Inputs ’T IT [~ Stream Selection requests from a host system
Analog Dutputs 0 0 Function Port Tupe Modbus Serial Settings
Analog Inputs c 5 COM1 [padbus ~| RA5232 Baudrate [ggon o
COM2 |Modbusz Bed, | RS232 Databitz  |g =
Extension board detection - .
COM3 |Motused  «| |RS485 4wie ~|  Stepbits |4 v
Board# I .
CObt4 |N0t uzed j |F|S485 d-wire ﬂ Farity Mane =
Address 1 Mext USE  [Mat uzed ~| RS5232
Mizcelansous
Show /0 Configuration | Z;Setrl:rl'farf?ﬂ[gg dlfltrlll

Instrument serial number: 440000351 Uplaad Config Reset Config

’@ OF. ‘ LCancel
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In the menu “Info” it is possible to check the versions of the used software for the MPU-firmware,
I/0 Controller and the PROstation Software on the used computer. An update of this software
packages cannot be done from here. For that special update tools would be needed.

i1¥ EnCal 3000 Configuration (Admin) B ol e =

Ethernet Communication Setup Services

Calibrate prezsure sengors ‘
IP Address: | 10 [ 145 [ 12 | 235 Setup IP address

Reboat EnCal 3000 ‘

Configuration zettingz

Hardware T REL T RGLC 3000 T Automation T
EnCal 3000
Saftware verzsion Firrnware |70 Ext.  Seriallt Analy | Module  Part numberdt
Ch 11
MPL 407 buid J0555 anne [ 1.00 | ER334 | 74285960
10 Controller [ 27 Channel2 [ 1.00 GEA [ 74256450
Channel 3 | | - |
Channel 4 | [ [
RGC 3000
IhztD ataE xchange. dil 4.01 buld M7
Ge_dl.di 1.40 build 002
Inztrument serial number: 440000581 Upload Config Reset Config
’@ 0K ‘ Cancel
73024352 a 19.10.2017 EnCal 3000 — Commissioning and Maintenance Manual
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If every setting in the configuration is ok, it can be confirmed with a click on ok. After that another

window appears, click on ok again.

o5 Configure Instrument

Configure
Inztrumnent Type: | EmCal 3000 j ....................................
Sernal Humber: |44|:||:||:||:|391
Title: @

|EnEaI 3000

F, | Cancel

=

After that the configuration part is finished and the device can be selected for a start of the control

software with a double click on the picture for the device that you like to use.

2 RGC 3000 (Admin) E o @ =3
File Ceontrol Help
] el
Control
EnCal 3000
GO800000 G1301597 1301915 G1301771
EnCal 3000 EnCal 3000 EnCal 3000 EnCal 3000
It f i Off
Configured Instruments .::»" P
# | Serial |Tit|e Connection - ‘.:."
1 |1 Mirual) EniCal 3000 127.0.01 I
2 |12026003  EnCal 3000 10.146.12.234 - Stel'
3 1234567 EnCal 3000 10.49.124.237 Instroméd
4 (440000574 EnCal 3000 10.49.124.237
5 (440000600 EnCal 3000 1049124233 . _ _
(440000601  EnCal 3000 10.49.124.235 C“‘F’?’"E"‘{C}*’*g';';‘m‘"“‘“ﬂ'e%
Lo e AP o i
Click right mouse button on an instruments icon to perform instrument operations.

-
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Directly after opening the control software an upload of the actual parameter settings and back up
of these setting should be done. The upload can be done in the menu control/ upload. Select here
the first five parameter settings.

. Upload from EnCal 3000

Method

<

ik

Cancel

<

Application

<

Sequence

Site Infarmation

<l

<l

FTF Service

Chromatogram data

Feal Time Clock

Sample Resultz

Last Stream Results

1 1 1 7171 7

Diagnostics

Each of these parameter settings has to be saved separately. This can be done in the menu File.
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2.4 Check of the parameter settings

Compare the actual settings in the menu method with the documented settings that are visible in
the test report which becomes delivered together with the device. The right starting point for the
method to use is this documented factory settings.

All parameters in the menus method/Instrument Setup, method/Integration Events, method/peak
Identification, method/peak calibration and method/properties should be the same as in the doc-
umented factory settings. If this is the case the first measurements with sample gas can be start-
ed. If there is no sample gas available it is also possible to start with some analysis of the calibra-
tion gas.

Please check especially if the correct standard and correct components constants are used for
the country where the devices are installed. An example is the use of the standard ISO 6976 in
the state 0-0.

|E] Calorific Power =]

iCalculation Method T Component Constants W

&+ 150 6976 Calorific value unit conversion [ bd) /m3 - KiH/m3 -

" GPAZI72

i

EOM D [~ Sumn CE+ unidentified components

" GOST-22667

" GOST-31363

Reference Temperature: (273151 Saturated Water Constant: 14,73 Mole % at the Selected Reference Temperature

Compressibility Air [(Zairk [0 995341

73024352 a 19.10.2017 EnCal 3000 — Commissioning and Maintenance Manual
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I_E_I_ Calorific Power

(=] O ==

Calculation kethod T {Component Constants ]
Component Sort |
B’ |Active |Enmpunent M arne |Inu:|e:-: |Hs |Hi |SF bl |i‘
1 ﬂ- 1. Mitragen 1 1] 1] 0.0224 28.0135
2 !r 2. Methane 2 39.84 35818 0.043 16.043
3 !r 3.coz 3 1] 1] 00319 44.01
4 ﬂ- 4. Ethane 4 F3.79 E3.7E 0 3n.0v
4] ﬂ- A. Propane ] 93922 9118 01453 44097
B ﬂ E. i-Butane B 128.23 11818 0.2049 hE.123
7 ﬂ 7. n-Butane 7 128.EE 11861 0.2063 58123
] !r 8. neo-Pentane ] 15712 145.06 0.23a7 7215
9 ﬂ- 9. i-Pertane 9 157.76 14569 0.251 7215
10 ﬂ- 10. n-Pentane 10 158.07 146 0.2864 7215
1A ﬂ- 11. n-Hexane N 187.53 173.45 0.3236 BE.177
12 ﬂ 12 n-Heptane 12 21E.96 200.87 04123 100.204
13 ﬂ- 13 n-Octane 13 24E.33 22828 0.5079 114231
14 !r 14. n-Monane 14 275.85 255.74 06221 128253
15 !r 158. n-Decane 15 305.29 28316 0.7523 142285
16 ﬂ- 1E. Eenzene 16 147.45 141.42 03017 a4
17 ﬂ- 17. Cyclohexane 17 176.7 164.64 0.3209 84161
18 ﬂ 18. Methypleyclohexane 18 205.64 191.57 0.3308 593.188
19 ﬂ 19. Toluene 19 17E.35 16831 0.3336 92141
20 !r 20, n-Undecane 20 33476 053 0.7523 156.311
21 ﬂ- 21. n-Diodecane 21 364.23 337.01 0.7523 170377
22 ﬂ- 22 H25 22 2512 231 01 34.032
23 ﬂ- 23 COS 23 24.45 24 45 01225 B0.07E
24 ﬂ 24 Oxpgen 24 1] 1] 0.0316 31.933
25 ﬂ- 25, Hydrogen 25 12788 10777 -0.004 20159
26 !r 2E. Heliurn 26 1] 1] 0.0006 40026
<] | ;H

73024352 a 19.10.2017

EnCal 3000 — Commissioning and Maintenance Manual

17/38



.-l-
o,

\.-'.-' Elster GmbH

elster

Instromet

If you like to save some measurements for a commissioning protocol don’t forget to activate the
export to file in the menu method/ advanced.

:-'I Method Advanced Settings

| EsporttoMlink32 |

[v Export enabled

Expart parameters available: Selected:

Retention

Area

1 Height

|_» IJnrorm. concentration
i Mormalized cone.
Energy Meter

Ambient Temp., Pres.
«'_I Responze Factors

Typically directly after the start-up of the device the measurement results will be unstable, be-
cause the device is not thermally stabilized yet. An indicator if the measurement results of the
device is stable or not is the unnormalized sum. Directly after start-up the unnormalized sum is
typically too high (for example 120 or more). After about one hour (or at least 10 measurements)
the results should become stable and than the unnormalized sum should be in a range between
95 and 105. If the unnormalized sum is still too high the set value for the carrier gas pressure is
maybe too high or the instrument is still not stable yet. One other cause for a too high unnormal-
ized sum can also be a higher atmospheric pressure or a lower ambient temperature than during
the time when the instrument was calibrated for the last time. For a too low value of the unnormal-
ized sum the reason can be a too low carrier gas pressure, a too low gas flow for the carrier gas
or a partly blocked carrier gas flow. Another possible reason for a too low unnormalized sum is a
much lower ambient pressure than during the last time that the device was calibrated or a much
higher ambient temperature than during the time the device was calibrated last time. Also a too
low pressure for sample gas or a blocked sample gas flow can be a cause for a too low unnor-
malized sum.

After about one hour the results are quite stable but the temperature inside the housing is not
completely stable. Because of that we advice to let the device run for at least 8 hours or over
night after start-up and to continue with the preparation of the new basic calibration afterwards.
During this time also the rest amount of air and moisture which is often left in the gas tubes for
the sample gas becomes completely removed by the sample gas flow.

For the biogas device internal moisture filters are used for the first channel from type M5A. At
start-up of the device these filters are typically filled with air. Because of that big noise peaks for
nitrogen and oxygen are typically visible. With each finished measurement these filters will be
flushed with carrier gas more and more and the noise peaks are getting smaller. After several
hours the air in the filter is completely removed and the noise peaks will disappear.

73024352 a 19.10.2017 EnCal 3000 — Commissioning and Maintenance Manual
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2.5 Preparation of a new Basic Calibration

The first step is to check the parameter settings in the menu Automation/Sequence. Check here
especially if a flushing time of 180 seconds becomes used for every sample gas stream, for the
verification and calibration gas.

EEX

I

Yerification Properties

I

Calibration Properties

..............................................

T

Yerification T able

I

Calibration T able

# |Sample Type | Replicates | Calib. Lewvel | Stream # | Fluzh time [z]
1 |1. Analysiz 1 1 1 180
2 |1, Analyziz 1 1 2 180

- BX

[ Seguence Properties

I

Yerification Properties

I

Calibration Properties

Sequence Table

|

Yerification Table

[

Calibration Table

# |Replicates | Calib.Level | Stream # | Fluzh time [z]
1 |1 1 B 180
2

Also the settings in the menu Application/Time Relays for the activation of the internal bypass
should be checked. The internal bypass should be activated only if the stream for the analysis
becomes changed. It becomes activated a while after the new stream has been selected. The

internal bypass should be deactivated again within the parameterized time for flushing (for exam-
ple after 170 seconds after the change of the stream).

E Timed Relays |'._| |'E| E|
# |Ewvent Delay [£] Timed Relay Relay State
B. Mew Sheam a0 2. Timed Relay 2 1. Energize
B. Mew Sheam 170 2. Timed Relay 2 0. De-energize

Before the new basic calibration becomes started some test measurements with the calibration
gas should be done. Important is that the analysis results for the calibration gas is stable enough.
Typically at the beginning the nitrogen and the oxygen concentrations are too high and are also
unstable. The reason for this effect is that there is often some rest air in the tube for the calibra-
tion gas. Continue with the test measurements with the calibration gas until the results are stable.
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Stable results for biogas unit are reached when the repeatability for the calculated calorific value
better than 0.03% relative standard deviation. For THT device stable results would be better than
0.2ppm relative standard deviation for THT concentration.

If the tubes were not flushed well, this would take a few hours. It is possible to speed this up by a
manual activation of the internal bypass. This manual activation can be done in the menu Control/
Time Relays. Select “2. Timed Relay 2” and activate it with the button state. This is not possible
during a running measurement. Because of that the analysis has to be stopped before the inter-
nal bypass can be activated manually.

- Test I/0

Alarm Felaps:
|EI. MHaone j [ State

Timed Felays: 9’

|2. Timed Relay 2 ~|

Analog Output;
|EI. Haone j Perc. (0-100%): |g Update

Drigital |mpuaks:

Read states of all configured digital Inputs |

Read negative flank of all configured digital Inputs |

The next step after the test measurements with the calibration gas are finished is to enter the cer-
tified values for the calibration gas in the menu method/peak identification. Typically these values
should be entered in the column called “level 1”.

[7] Peak Identification / Calibration: Channel 1 == ==
i [Active |Peak Name [0 [Retrime RelRetivindon |Abs.RelWindow |Reference [SelectionMode | RelRebPeak  |Levell  |Level2z  |Level?  |Leveld  |Levels  |Level6  |Level?  |Level8Rw |C

1 Hydragen 1 242 2 2 T 0 Hearest 1 09675 o [} [} [} [} [} [} [i

2 | M Owgen 2 B35 5 5 Il 0 Meaest | 1.9934 0 0 0 0 0 0 0 i

3 | M Mitogen 3 77 0 10 Ll O Hearest _ 7.9927 0 0 0 0 0 0 0 i)

4 | M |one 4 3 15 15 Ol 0 Hemest I 70 0 0 0 0 0 0 0 [
1] | I
[7] Peak Identification / Calibration: Channel 2 == ==
i [Active|Peak Name [0 [Retrime RelRetivindon |AbsRelWindow |Reference [Selectionbode | RelRebPeak  |Levell  |Level2z  |Level?  |Leveld  |Levels  |Level6  |Level?  |Level8Rw |C

1| M Metane 1 3204699 2 2 10 Hemest 1 7038 0 0 0 0 0 0 0 [

2 | M |co2 2 37.9208 2 2 Il O Heasst | 19946 0 0 0 0 0 0 0 i

3 | M |Ethane 3 161164 2 2 0 Heaest = 4002 0 0 0 0 0 0 0 0

4 | M |Propane 4 S 5 5 0 Hemest I 2097 0 0 0 0 0 0 0 [

5 | M |iBuane 5 1744326 5 5 L0 Hearest I 0438 0 0 0 0 0 0 0 0

§ | M |nBuane & 2398621 5 5 2l 0 Heaest = R 0 0 0 0 0 0 0
L] | L
73024352 a 19.10.2017 EnCal 3000 — Commissioning and Maintenance Manual

20/38



l--'
o,

\.4'.-' Elster GmbH

elster

Instromet

Only if the device has been multilevel calibrated during the production, another calibration level
should be used. In this case in the field also just one calibration would be used but the values
from the certificate should be entered at “level 8 Rw” instead of “level 1.

The next step is to check in the menu method/peak calibration if the option “initial calibration” is
activated and that the total number of calibration levels is 1. Only if the device has been multilevel
calibrated before it was delivered the number of calibration levels should be 2 or higher.

i "

ﬁ Review Peak Calibration: Channel 2 El@

Calibration Settings

Channel Independent Settings:

Responze Mode: |.-'1'-.rea ﬂ
Total Calibration Levels.: 1 -
Eatipelian ize = |E:-:terna| Standard J Calibration Check: B
R.F. Type: |Manual and Euweﬂ
Retention Update®: |5EI7 |lze estimate conc. B
|rnitial Calibration: [w
RF Unknown peaks: & Abs. (¢ Rel Use GOST Calibration r
Retention window L pdate: |-|_ Calibration ﬂ

Download Calibration Curve with method: [

Calibration Results

bl ethane

£oz 100 4
Ethane
H25 &0 -
Cos =
Fropane g 804
E 40
20 1
0 T v v v T
0 5,000,000
Area

Sample | Lewvel 1 Area [Bmount]
1 BEEET T 3.392613 [98.360000)

After the changes in the menu method are finished, don’t forget to download the new method to
the device. Before the calibration can be started also the settings in the menu automation/ se-
quence should be checked.
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T Sequence e
( Sequence Froperties T Yerification Properties T Calibration Froperties
Sequence Table T Verification T able T Calibration T able
# | Replicates Calib.Lewvel |Ea|ib.T_l,lpe Stream # Fluzh time (] |Soluti0n Slat #
1 1 1 0. lgnare g 120 [l ze Active)
2 |1 1 1. Replace [ 1] 0.[Use Active)
3 |1 1 2. Append B 1] 0.[Usze Active)
Bt Sequence o e
[ Sequence Table T Veriication Table T Calibration Table
Sequence Prapeities i Veriication Properties T Calibration Properties

[ On Sequence Startup

When sequence is tunning
" OnRuns Peformed funsk [0
C OnTimeElapsedfhousk [0
@ On Fised Time: Hou [ Minds: [ OnesEveyndas [

" Mone

I On Werification Faiure

Typically for a calibration three measurements are done, the first one would be ignored and the
other two would be used. The average of them would be used for the calculation of the response
factors. Check also if the right calibration level becomes used. It must be the same as the used
level in the menu method/ peak identification. If you have changed some settings in the menu
automation/ sequence the new sequence must be downloaded to the device.

Before the new basic calibration can be started the old response factors has to be deleted. This
can be done in the menu Control/ Start with a click on the button “Recalculate Calibration Curve”
if the action “Clear entire calibration” has been selected. After that the basic calibration can be
started with a click on the button “Execute Calibration Block only”.
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Chrarnatagrarn file prefis: |2|:|-| 20323 1159
Full Autamation

M axirurn runs to keep: |-| 0

Set Date-Time | Export file zample results: |2|:|-| 20323 1159 tut

Stream Position: |E j
I i;: Single Run Sample type: ﬂ

|.-“-‘-.na|ysis

i l | Recalculate Current Bun

Execute Calibration Block only

k' Evecute Verification Block anly

Execute Single Sequence Line Linef: ||:| j

Recalculate Beprocess List ’_a Colurmn Reconditioning

Recalculate Calibration Curve At N |- o =rbire calibration
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After the basic calibration is finished the option “initial calibration” in the menu method/ peak cali-
bration should be deactivated and the option “calibration check” should be activated. This option
becomes used for a check of the daily calibration.

i "

ﬁ Review Peak Calibration: Channel 2 El@

Calibration Settings

Channel Independent Settings:

Responze Mode: |.-'1'-.rea ﬂ
Total Calibration Levels.: 1 -
Calibration Mode: |E:-:terna| Standard J Calibration Check: I_
R.F. Type: |Manual and Euweﬂ
Retention Update |5EI7 I1ze estimate conc. B
Initial Calibration: [w
RF Unknown peaks: & Abs. (¢ Rel Use GOST Calibration r
Retention window L pdate: |-|_ Calibration ﬂ

Download Calibration Curve with method: [

Calibration Results | Scale | Full screen

bl ethane

£oz 100 4

Ethane
H25 &0 -
Cos

Fropane

Amount

0 5,000,000
Area

Sample | Lewvel 1 Area [Bmount]
1 BEEET T 3.392613 [98.360000)

The results of the daily calibration will be compared with the results from the basic calibration and
from the last valid calibration. If the results are outside the defined limits, which can be parame-
terized in the menu method/ peak identification, the calibration results becomes discarded and
the last valid calibration results would be used for the further analysis. Typically these limits are
5% for the main components and up to 25% for the higher hydrocarbons.
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IR Peak Identification / Calibration: Channel 1 | =8 =R |
& [Cure Type | Thw origin | A ather peak | Rel FLF. Intercept coeft, Linear caelf Quadratic coeff, Cubic coef, P factor [l A [Marual FF [intiaRFz  [cunertAFx[ac
1[0 Linear o 0 0 49407281 29TIIHEDS 0 [ [ I oomo:m s 5 0

2 |0 Linewr M o 0 0 000000305 o o o | Jooomotzz s 5 0

|3 [0 Linear M o 0 0 1917621 PHIVIELS 0 0 0 L 5 5 0

4 |0 Linew M o 0 0 2085753256T470E 06 0 0 0 | |oooms 5 5 0

K] | I

[7] Peak Identification / Calibration: Channel 2 =R =R 5|
# [CuveType | Thuorgin | RF other peak |Rel R F. Intercept cact Linsar oo, Quadralic cact Cubic coef, R factor [ManualRF [ Marusl RF__ [intiaRFz [cunentFz [ac
1[0 Linear M 0 0 110681 341421120E05 0 o o N E 10 10 0

|2 |0 Linew M o 0 0 81679521 1053875E-06 |0 0 0 | lommes 10 10 0

3 |0 Linewr M o 0 0 i ] 0 0 | looomszs 10 10 0

4 [0 Linewr M o 0 0 1.081823646T24TE 05 0 o o | Jooos 23 S 0

|5 |0 Linew M o 0 0 0 0 0 0 ol lomoms 3 5 0

6 |0 Linewr M o 0 0 571512264347855 06 0 o o o Jooowrt s 15 0

1 | E

Download the method again after the changes in the menus method/ peak calibration and meth-
od/ peak identification are finished. After that a performance test can be started.

2.6 Performance Test

The number and the type of gases that can be used for a performance test can be fixed for ex-
ample in the approval and the corresponding verification procedure. If this is not the case the cus-
tomer can also propose a performance test of his choice.

For a THT device at least the repeatability should be checked with the calibration gas. According
to the data sheet the repeatability for THT should always be better than 0.2ppm standard devia-
tion. Some customers are using other limits for the repeatability, for example 2% relative standard
deviation. If this is the case this limit should be used for the check of the repeatability.

For a biogas device the performance test should be done with three different gases with different
amounts for Nitrogen, Methane, Carbon Dioxide and Oxygen. For each of these three test gases
a set of measurements (at least 5) should be made. These test results can be reported and used
for the commissioning protocol.

The results for the heating value and the other calculated results of a biogas device for these
three test gases should be better than 0.5% relative deviation to the certified values of the used
test gases. If this is the case the results would be acceptable. A possible test result could be like
the following example. In this case three test gases with a low and a high heating value were
used and the measurement results show that the performance of the device in inside our defined
specification for the measurement uncertainty.
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Gas 1: Component Name Certified Value Measured Values Abs. Deviation rel. Deviation Limit
Calorific Value H5  33.07 £ 0.04 MJ/M3 33.051 MJ/M3 -0.019 MJ/M3 '0.05?45 % +0.5% rel. Dev.
i Norm Density 0.2251£0.0009 kg/m3 0.82692 kg/m3  0.00182kg/m3 0.2201 % +0.5% rel. Dev.
! 02 0.5087 + 0.0255 0.501 mol% -0.077 mol% + 0.3 mol% abs. Dev.
! N2 13.945 + 0.064 14.010 mol% 0.065 mol% 1 0.3 mol% abs. Dev.
coz2 2.504 £ 0.009 2.487 mol% -0.017 mol% + 0.3 mol% abs. Dev.
CH4 83.042+0.06 83.002 mol% -0.040 mol% +0.3 mol% abs. Dev.
Gas 2: Component Name Certified Value Measured Values Abs. Deviation rel. Deviation Limit
Calorific Value HS  35.84 £ 0.04 MJ/M3 35.819 MJ/M3 -0.021 MJ/M3 r—0.0S&SS‘ % +0.5 % rel. Dev.
Morm Density 0.7896+ 0.0008 kg/m3 0.79018 kg/m3  0.0022 kg/m3 '0.27862 % +0.5% rel. Dev.
02 0.6916 + 0.0346 0.6856 mol% -0.055 mol% + 0.3 mol% abs. Dev.
N2 6.866 £ 0.022 6.901 mol% 0.035 mol% *0.3 mol% abs. Dev.
coz2 2.444 + 0.007 2.475 mol% 0.031 mol% + 0.3 mol% abs. Dev.
CH4 89.998 + 0.02 89.9384 mol% -0.0596 mol% 1 0.3 mol% abs. Dev.
Gas 3: Component Name Certified Value Measured Values Abs. Deviation rel. Deviation Limit

Calorific Value HS  39.65 * 0.04 MJ/M3 39.654 M1/M3 0.004 MJ/M3 '0.01011 % +0.5% rel. Dev.
Norm Density 0.7212 + 0.0008 kgjm3 0.72118 kg,,"mE -0.00002 kgme '—0.0027?3 % £0.5% rel. Dev.
o2 0.1476 + 0.0074 0.1465 mol% -0.0011 mol% +0.3 mol% abs. Dev.
M2 0.145 + 0.002 0.1481 mol% 0.0031 mol% 1+ 0.3 mol% abs. Dev.
coz2 0.15+0.001 0.1492 mol% -0.0008 mol% 0.3 mol% abs. Dev.
CH4 99.558 +0.01 99.5562 mol% -0.0018 mol% + 0.3 mol% abs. Dev.

If the deviations are bigger than 0.5% for the heating value, it is either possible that some settings
in the method are wrong or that the new basic calibration was not good. If the deviations for the
calculated results are too big the deviations for the components should also be checked. Find out
which components have the biggest deviation. For these components the peak integration should
be checked and the entered value for the certified concentration in the menu method/ peak identi-
fication should be checked also. If there was a value not correct, a new basic calibration would be
needed after the wrong values has been corrected. If the integration of these components is not
ok, the settings in the menu method/ peak integration should be adjusted. In the most cases if the
integration of a peak is not good the used setting for the parameter “Set Threshold” is a little too
high or the setting for the parameter “Set Peak Width” is to low. Try some different settings for
these parameters to optimize the peak integration. After each change the method must be down-
loaded to the device and after a recalculation of the actual measurement results the effect for the
peak integration is visible. If the optimization of the settings in the method/ peak integration has
been finished a new basic calibration would be needed.

After the performance test has been successfully finished the last step for the commissioning
would be to check the sequence for the operational sample gas analysis. In Sequence Properties
the buttons “Auto start sequence on power-up” and “Run sequence continuously” should be acti-
vated. For the “Home Position” a stream number where no gas is connected should be used. Be-
cause maximal six streams (5 sample + calibration gas) are available this is typically “7”. In addi-
tion to that the button “Stream Ahead Scheduling” should be activated.

In Calibration Properties a fixed time for the calibration, that becomes typically done once every
day, should be selected.
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T Werification T able

Calibration Table

T ‘erification Properties

Calibration Properties

tain Sequence

v Avto start sequence on power-up
% Run sequence continuouszly

i Times to repeat sequence

Mumber of repeatings: 4
lgnore Cycle time for Yerification and
Run cpcle time [secl: 1] v Calibration runs

Streamn Selectar

Home Position [on error and - |7 v Stream Ahead Scheduling

when seguence stops):

[ Sequence Table T erification Table

Calibration Table

Sequence Properties T Werification Properties

Activate Calbration Table on the fallowing events:

[~ OnSequence Startup

‘When sequence is running
(™ On Runs Performed [runs: 10

™ On Time Elapsed [hours]: 1
{+ On Fixed Time: Hour: [12 Minute: [ Once Every n days: [4

" Mone

-

On Yerification Failure

Calibration Properties

After that start the measurement sequence with the button “Full Automation” in the menu Control/

Start.
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2.7 Check Lists

Serial Number

Tag Number

IP address

O o|jo|0o

Certification

KEMA 05ATEX2191X / IECEx KEM 10.0094X
Number

Checked: Yes[O No[ Result: Accepted (1 Comments [
Notes Problems Report(s) when comments:

2.7.1 Visual Inspection Analyzer Equipment
Visual inspection of the equipment:
Action OK?

Check for contamination and oxidation (rust) of equipment O

Check for unusual damages. O

Checked: Yes[d No[l Result: Accepted [1 Comments [
Notes Problems Report(s) when comments:

2.7.2 Check filters and probes

| Result

Check probes and filters for contamination.

Replace if filters are contaminated. O
Checked: Yes[d No[ Result: Accepted LI  Comments [
Notes Problems Report(s) when comments:
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2.7.3  Set up ENCAL 3000

Description Content and Set point Checked (01,4

Pressure of Carrier gas bottle 1 > 20 Barg O
Pressure of Carrier gas bottle 2 > 20 Barg (if present) O
Set Pressure of Carrier gas 5.5 Barg O
Pressure of Calibration Gas bottle > 20 Barg O
Set Pressure of Calibration Gas 2 Barg O
Set Pressure of Sample System 2 Barg O
Column Temperature Channel 1 Between 50°C and 80°C O
Column Temperature Channel 2 Between 50°C and 80°C O
Injector Temperature Channel 1 Between 55°C and 85°C O
Injector Temperature Channel 2 Between 55°C and 85°C O
Column Pressure Channel 1 Between 100 and 200 kPa O
Column Pressure Channel 2 Between 200 and 300 kPa O
Firmware version 2.20 build 19606 or O

2.20 build 22375

Checked: Yes[d No[l Result: Accepted [1 Comments [
Notes Problems Report(s) when comments:
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2.7.4 Check Method Table Encal 3000 According ISO 6976, GPA or GOST

Description | Preset | Checked oK
Units KWh /MJ BTU/ KCal O

According to Calibration

Calibration Gas Components Gas Certificate.

Heating Value Calculation ac- 1ISO 6976, GPA, ASTM
cording to. or Gost

(15/15), (0/0), (15/0),
(25/0), (20/20), (25/20)

Reference and combustion for ISO 6976. O
temperature. 0/0 or 20/20 for Gost.

60°F and 14.696 PSI for

GPA and ASTM

Remarks: Underlined is as default.

Checked: Yes[d No[l Result: Accepted [1 Comments [
Notes Problems Report(s) when comments:

2.7.5 Calibration Encal 3000

Action Checked 0OK?
Enter the calibration gas data into the method table. O
From the RGC 3000 software start a calibration run manually. O
Checked: Yes[d No[l Result: Accepted 1 Comments [J
Notes Problems Report(s) when comments:

2.7.6  Accuracy Check Encal 3000

Result
When the Gas Chromatograph is well calibrated, let the Gas Chromatograph run and If difference between meas-
verify a single analysis with the test gas certificate urement and certificate is O

less than 0.5% on the heat-
ing value, it is OK.

Checked: Yesd Nol Result: Accepted LI  Comments [
Notes Problems Report(s) when comments:
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2.7.7 Parameter set backup

Action Checked oK?
Method table saved. O
Application table saved. O
Sequence table saved. O
Modbus table saved. O
Checked: Yes[d Noll Result: Accepted 1  Comments [
Notes Problems Report(s) when comments:
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3 Maintenance

To the maintenance of the device belong a visual check for the pressure of the used carrier gas-
es, the calibration gas and the sample gases. In addition to that it is advised to do a manual cali-
bration to be able to check if the daily calibration becomes accepted. Optionally is an additional
performance test after the new calibration.

For biogas devices the internal moisture filter that are used for the Molesieve channel has to be
replaced once a year. In the following picture the connections for the internal moisture filters are
marked. These connections has to be opened if a filter becomes replaced. After exchange of the
filters these connections has to be closed again. A leakage test with a helium detector has to be
done afterwards at these connections. After the filters has been exchanged big nitrogen and oxy-
gen noise peaks will be visible in the chromatogram. The reason for that is that same as at com-
missioning, the filters are filled with air. The noise peaks will become smaller with each finished
measurement. After several hours the filters are completely flushed and the noise peaks will dis-

appear.
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3.1 Pressure Check and Visual Check of the Equipment

Pressure of Carrier gas bottle 1 > 20 Barg

Pressure of Carrier gas bottle 2 > 20 Barg (if present)
Pressure of Carrier gas 5.5 Barg

Pressure of Calibration Gas bottle > 20 Barg

Pressure of Calibration Gas 2 Barg

Pressure of Sample System 2 Barg

If the pressure of the carrier gas or the calibration gas is below these limits it is time to order a
new cylinder for the gas that is getting empty.

In addition to the pressure of the carrier gas and calibration gas cylinders also a visual check for
of the equipment should be done. This covers a check for contamination and oxidation, a check
for unusual damages and a check of the probes and filter. If a probe or a filter is contaminated it
should be replaced.

3.2 New Calibration and Performance Test

If the calibration gas cylinder is nearly empty (< 5 barg), it should be exchanged. In this case the
certified values of the new calibration gas cylinder have to be entered in the menu method/ peak
identification and a new basic calibration should be done. Otherwise just a normal manually cali-
bration is enough. If this manual calibration becomes not accepted a new basic calibration should
be done.

For the optional performance test it is possible to use the same kind of gases that were used dur-
ing the performance test for the commissioning. If the results for the heating value are still within
the specification of < 0.5 %, no additional actions are needed. If the deviations are bigger than
0.5% for the heating value it is recommended to do a new basic calibration.
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3.3 Checklists first maintenance

Pressure Check and Performance Test:

Description Min. Content and Set point Actual content OK
Pressure of Carrier gas bottle 1 > 20 Barg O
Pressure of Carrier gas bottle 2 > 20 Barg (if present) O
Pressure of Carrier gas 5.5 Barg O
Pressure of Calibration Gas bottle > 20 Barg O
Pressure of new Calibration Gas
bottle if the old one has been re- > 20 Barg O
placed
Pressure of Calibration Gas 2 Barg O
Pressure of Sample System 2 Barg O
Internal moisture filters exchanged 0O
(only for biogas device)
o Yes O
New Calibration successful?
No O
Yes O
Performance Test successful?
No O
New basic calibration performed if
the bottle has been exchanged or if
a normal manual calibration was not O
successful or if the performance test
has been failed?

Visual inspection of the equipment:

Action 0oK?

Check for contamination and oxidation (rust) of equipment O

Check for unusual damages. O

Checked: Yes[d No[l Result: Accepted [1 Comments [
Notes Problems Report(s) when comments:

Replace if filters are contaminated.

| Result

Check probes and filters for contamination.

Checked:

Yes [ No[

Result:

Accepted (1 Comments [

Notes

Problems Report(s) when comments:
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3.4 Checklists second maintenance

Pressure Check and Performance Test:

Description Min. Content and Set point Actual content OK
Pressure of Carrier gas bottle 1 > 20 Barg O
Pressure of Carrier gas bottle 2 > 20 Barg (if present) O
Pressure of Carrier gas 5.5 Barg O
Pressure of Calibration Gas bottle > 20 Barg O
Pressure of new Calibration Gas

bottle if the old one has been re- > 20 Barg O
placed

Pressure of Calibration Gas 2 Barg O
Pressure of Sample System 2 Barg O
Internal moisture filters exchanged 0O

(only for biogas device)

I Yes O

New Calibration successful?
No OO
Yes O

Performance Test successful?
No OO

New basic calibration performed if
the bottle has been exchanged or if
a normal manual calibration was not O
successful or if the performance test
has been failed?

Visual inspection of the equipment:

Action 0oK?

Check for contamination and oxidation (rust) of equipment O

Check for unusual damages. O

Checked: Yes[d No[l Result: Accepted [1 Comments [
Notes Problems Report(s) when comments:

| Result
Check probes and filters for contamination.

Replace if filters are contaminated. =
Checked: Yes[d No[d Result: Accepted LI  Comments [
Notes Problems Report(s) when comments:
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3.5 Checklists third maintenance

Pressure Check and Performance Test:

Description Min. Content and Set point Actual content OK
Pressure of Carrier gas bottle 1 > 20 Barg O
Pressure of Carrier gas bottle 2 > 20 Barg (if present) O
Pressure of Carrier gas 5.5 Barg O
Pressure of Calibration Gas bottle > 20 Barg O
Pressure of new Calibration Gas

bottle if the old one has been re- > 20 Barg O
placed

Pressure of Calibration Gas 2 Barg O
Pressure of Sample System 2 Barg O
Internal moisture filters exchanged 0O

(only for biogas device)

I Yes O

New Calibration successful?
No OO
Yes O

Performance Test successful?
No OO

New basic calibration performed if
the bottle has been exchanged or if
a normal manual calibration was not O
successful or if the performance test
has been failed?

Visual inspection of the equipment:

Action 0oK?

Check for contamination and oxidation (rust) of equipment O

Check for unusual damages. O

Checked: Yes[d No[l Result: Accepted [1 Comments [
Notes Problems Report(s) when comments:

| Result
Check probes and filters for contamination.

Replace if filters are contaminated. =
Checked: Yes[d No[ Result: Accepted LI  Comments [
Notes Problems Report(s) when comments:
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3.6 Checklists fourth maintenance

Pressure Check and Performance Test:

Description

Pressure of Carrier gas bottle 1

Min. Content and Set point
> 20 Barg

Actual content (0] ¢

Pressure of Carrier gas bottle 2

> 20 Barg (if present)

Pressure of Carrier gas

5.5 Barg

Pressure of Calibration Gas bottle

> 20 Barg

Pressure of new Calibration Gas
bottle if the old one has been re-
placed

> 20 Barg

Pressure of Calibration Gas

2 Barg

Pressure of Sample System

2 Barg

Internal moisture filters exchanged
(only for biogas device)

O|oo o oooao

New Calibration successful?

Yes O
No O

Performance Test successful?

Yes O
No O

New basic calibration performed if
the bottle has been exchanged or if
a normal manual calibration was not
successful or if the performance test
has been failed?

Visual inspection of the equipment:

Action

Check for contamination and oxidation (rust) of equipment

OK?
O

Check for unusual damages.

O

Checked:

Yes NoO

Result: Accepted [1 Comments [

Notes

Problems Report(s) when comments:

Check probes and filters for contamination.

Replace if filters are contaminated. =
Checked: Yes[d No[d Result: Accepted LI  Comments [
Notes Problems Report(s) when comments:
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3.7 Checklists fifth maintenance

Pressure Check and Performance Test:

Description Min. Content and Set point Actual content OK
Pressure of Carrier gas bottle 1 > 20 Barg O
Pressure of Carrier gas bottle 2 > 20 Barg (if present) O
Pressure of Carrier gas 5.5 Barg O
Pressure of Calibration Gas bottle > 20 Barg O
Pressure of new Calibration Gas

bottle if the old one has been re- > 20 Barg O
placed

Pressure of Calibration Gas 2 Barg O
Pressure of Sample System 2 Barg O
Internal moisture filters exchanged 0O

(only for biogas device)

I Yes O

New Calibration successful?
No OO
Yes O

Performance Test successful?
No OO

New basic calibration performed if
the bottle has been exchanged or if
a normal manual calibration was not O
successful or if the performance test
has been failed?

Visual inspection of the equipment:

Action 0oK?

Check for contamination and oxidation (rust) of equipment O

Check for unusual damages. O

Checked: Yes[d No[l Result: Accepted [1 Comments [
Notes Problems Report(s) when comments:

| Result
Check probes and filters for contamination.

Replace if filters are contaminated. =
Checked: Yes[d No[ Result: Accepted LI  Comments [
Notes Problems Report(s) when comments:
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