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INTRODUCTION

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
connected 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, a performance test
and an optionally new basic calibration if the calibration gas bottle has to be changed. An
advised time period for the maintenance is at least once a year.

The commissioning should be done only by service people that are qualified for it. To get this
gualification Elster offers Encal3000 service and commissioning trainings. Maintenance can
be done also by other people who at least received an introduction to the use of the
RGC3000 Software.
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STEPS FOR COMMISSIONING

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 communication 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 (and optionally as a second
carrier gas Argon with a quality 5.0 or higher for special applications
like Biogas) 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 |in the most application one or two different sample gases has to be

sample gases 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.

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.
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STEPS FOR COMMISSIONING

The carrier gas consumption 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
becomes installed in a room or a hall. 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 needed to protect the device
from direct sunlight, from rain etc. Advised is to put this installation in a cabinet to be able to
guarantee stable measurement conditions.
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STEPS FOR COMMISSIONING

For the calibration gas it is possible to use a 10l cylinder because the consumption of the
calibration 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 be also not valid
anymore. For the calibration gas it is possible to use a standard composition which delivers
good results for a specified bandwidth of sample gases or a calibration gas with a composition
that is close to the sample gas.

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. For the standard calibration gas are defined two different compositions
with their corresponding measurement ranges (see following table).
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11D P1-11K
Calibration | Measurement | Calibration Me?f:rr](;r:en
0, 0, 0,
Gas [mol%] | range [mol%] | Gas [mol%] [Mol%]
4 0-22 8 0-22
88,9 55 -100 79,25 55 -100
1,5 0-12 3 0-12
4 0-14 6,5 0-14
1 0-5 2 0-5
012 0 - 115 0,5 0 - 3
012 0 - 115 0,5 0 - 3
0,05 0-0,1 0,025 0-0,1
0,05 0-0,3 0,1 0-0,3
0,05 0-0,3 0,1 0-0,3
0,05 0-0,3 0,025 0-0,3

The allowed pressure range for the calibration gas and the sample gases after the pressure
reduction 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 communication cables. Before the device becomes switched on the above
mentioned values for the power should be checked. If the power is to low the device cannot
start up and a sound that is comparable 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
interconnection 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).
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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 example 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 this is only possible if the device in Boot P — mode (see software manual chapter 2.3).

The next step is to make an “Upload” of the configuration and to check if the settings in this
configuration 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.
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In the menu hardware for the standard device two channels with a heated injector and the
available licences should be visible.

5 EnCal 3000 Configuration (Admin) EA=E3

Ethermnet Communication Setup Services
Calibrate pressure sensors ‘
IP &ddiess: | 10 | 49 | 124 | 234 Setup IP address
Fieboot EnCal 3000 |
Configuration settings
Hardware T [REZ T PROstation T Automation T Infa
GC Channel Heated [njector B ackflush to vent W Detector
Channel 1: v Installed v Installed [ Installed [ &0 |T[j[j j
Charinel 2 v Installed v Installed [ Installed [ a0 |TCD -
Channel 2: B B -
Channel 4: B B r
Common; [ Heated zample line
Avwailable licenses:
[w PRO Licenze W Enerqy Meter aption W AP chapter 21
[v Modbus zenial v Modbus TCRAP v wieb zerver
Instrument serial number; 50500225 Liplaad Config Reset Config
@ ok ‘ LCancel
73022346 b1_2013-09-18 11 EnCal 3000
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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 activated and all available licenses should be activated. For the number of flush

cycles the setting is typically “None”.

4t EnCal 3000 Configuration (Admin)

Ethernet Communication Setup

Services

Calibrate pressure sensors ‘

IP &ddiess: | 10 | 49 | 124 | 234 Setup IP address
Feboot EnCal 3000 |
Configuration settings
Hardware T T PR Ostation T Automation T Infa
Channel dizabled  Carrier gas
Channel 1: [ Disabled Helium = Download
Charinel 2: [ Dizabled Helium -
Channel 3: B
Channel 4: B
Common: Activated Licenzes:
[v Continuous flow % FRO activated
[ Peak simuation v Energp-teter option activated
Flush eyeles | None :‘v W &P 21 logging option activated
Instrument ssrial number: 0500225 Upload Config Reset Config
@ ok LCancel
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In the menu “PROstation” the type names of the used channel and the unit for the column
pressure 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.

A& EnCal 3000 Configuration (Admin)

Ethermnet Communication Setup Services

Feboot EnCal 3000

Calibrate prezsure senzors ‘
IP &ddress: | 10 | 49 [ 124 |23 Setup IP address

Configuration settings

Hardware T [REZ T T Automation T Ifo
Dezcription:

Channel 1: |CP-4300 Column Module, 40cm H54 Heated |
Channel 2: |8m BCB Heated Injector, for Instromet
Channel 3: |
Charirel 4: |
Conmon:
Fressure unitz: | kPa -
User &pplication Settings:

Instument & |1 -

Instrument zerial number: EOR00225 Upload Config Feset Config

@ ok ‘ LCancel
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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.

4 EnCal 3000 Configuration (Admin)

Ethermnet Communication Setup Services

Calibrate prezsure senzors ‘
IP &ddress: | 10 | 49 [ 124 |23 Setup IP address

Fiehoat EnCal 3000 ‘

Canfiguration settings

Hardware T [REZ T PROstation T T Ifo
LG Tobeused  Awailable Stream Selector
Alarm Felays: 3 8 Sz Ty Relayz (solenoids] Download
Timed Relays: ’T IT MNurnber of Streams: g
Drigital Inputs: ’T IT [~ Stream Selection requests from a host spstem
Analog Dutputs: 0 0
Analog Inputs: ’T IT Serial Ports: Modbus Serial Comm.

Cormport ¥ICI: Not used h B audrate: 3500
LCD Display: Mot connected hd Databits:  |g =

Estension board detection:

Board#: Modbus: Compotz v Stopbits:  [1 +]
i Modbus Redundant; ’m Parity: m
Address: 1 Mewt
Shaw 10 Configuration | [~ Postpone run till extermal ‘Ready In'
Instrurnent serial number: 60500225 T oo Conf

@ ok ‘ LCancel
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In the menu “Info” it is possible to check the versions of the used software for the MPU-
firmware, 1/0O 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.

A& EnCal 3000 Configuration (Admin) D g@@

Ethermnet Communication Setup

Services

Calibrate prezsure senzors ‘

IP &ddress: | 10 | 49 [ 124 |23 Setup IP address
Reboot EnCal 3000 |
Configuration settings
Hardware T [REZ T PROstation T Automation T
Micro-GC:
Software werzion Firmmaare [/0 Ext. Senalft Analy | Module  Part numberit
Ch |1
MPL: 220 buid 22375 annel | 1.00 [ 55121 | 74136450
140 Cantraller 18 Channel 2: | 1.00 | B5063 | 74136350
Channel 3. | | |
Channel 4 | | |
FROztation:
InstD ataE xchange. dil 2,20 build 00&
Ge_dIl.di 1.40 build 002
Instrument zerial number: EOR00225 Upload Config Feset Config
@ ok ‘ LCancel
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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.

4% Configure Instrument

Ihstrument Type:

Serial Murnber:

Title:

Canfigure
|EnCal 3000 |

‘50500225

‘EnEaI 3000

Cahcel

X

-
e

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.

i RGC 3000 (Admin)

B EoX

o =

File Control  Help

Cantral

BO700235 B0500225 FOA00000

EnCal 3000 EnCal 3000 EnCal 3000

Off Off iff

Configured Instruments

# |Serial |Tit|e Connection i‘
1|1 (virtual) EnCal 3000 127.0.0.1
2 |B0500225 EnCal 3000 10.49.124.234
3 |60700235 EnCal 3000 10.49.124.232
4160800000 iEnCal3000 10.43.124.235
E EOBOO37Y EnCal 3000 10.49.124.232
b |60300424 EnCal 3000 10.49.124.240
760900443 EnCal 3000 1048124233 v/

Click right mouse button on an instruments icon to perform instrument operations.

Copyright 2009

Elster Instronnet

73022346 b1_2013-09-18
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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

[v Method
Iv Application

v Sequence

<]

Site Information

<

Chromatogram data

Real Time Clock

Sample Resultz

Lazt Stream Results

1 1 1 171 71

Diagnostics

e

x|

Cancel

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

File.

73022346 b1_2013-09-18
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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 documented factory settings. If this is the case the first measurements with
sample gas can be started. If there is no sample gas available it is also possible to start with
some analysis of the calibration gas. 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

| EspotttoMLink3z |

|v Export enabled

Export parameters available: Selected:

Retention

Area

1 Height

|_|. rniarmn, concentration
o Mormalized conc.
Energy Meter

Ambient Temp., Pres.
«'_I Responze Factors

Typically directly after the start-up of the device the measurement results will be unstable,
because 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 unnormalized 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 unnormalized 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
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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 unnormalized 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.

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.

I

Yerfication Properties

[

Calibration Properties

[

Yerification T able

[

Calibration T able

# [Sample Tvpe | Replicates | Calib.Level | Stream # | Fluzh time [z]
1 |1 Analysis 1 1 1 180
2 |1, Analpsiz 1 1 2 180

EEX

[ Sequence Properties T

Yerfication Properties

T

Calibration Properties

Sequence Table

|

Yerification Table

[

Calibration T able

# |Replicates

| Calib.Level

| Stream #

| Flush time [s]

1 1

1

E

150

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
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selected. The internal bypass should be deactivated again within the parameterized time for
flushing (for example after 170 seconds after the change of the stream).

ﬁ Timed Relays E"E| E|
# |Event Delay [s] Timed Relay Relay State
1 |6 Mew Stream a0 2. Timed Relay 2 1. Energize

T E. Mew Stream 170 2. Timed Relay 2 0. De-energize
3

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 propane 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 calibration gas. Continue with the test measurements with the calibration gas until the
results are stable.

This is the case if the repeatability for the calculated results like the heating value is better than
0.01% relative standard deviation. If the tubes were not flushed well, this would take a few
hours. Itis 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 internal bypass can be activated manually.

Test I/0 E] (%]

Alarm Felays:
|EI. Mane j | State

Timed Relays: 9,

|2 TimedRelay2 ~ »| I 3tats

Analog Dutput;
|EI. MNaone j Perc. [0-100%]): |g IJpdate
Crigital [nputs:

Fead states of all configured digital [nputs |

Fead negative flank of all configured digital Inputz |
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The next step after the test measurements with the calibration gas are finished is to enter the
certified values for the calibration gas in the menu method/peak identification. Typically these
values should be entered in the column called “level 1.

ﬁpeak Identification / Calibration: Channel 1

# |Active |Peak Name I Rt Time: RelRet'window |Abs RetWindow | Reference | Selection Mode RelRet Peak Level 1 Level 2 Level 3 Leve
1 F M Mitogen 1 £ 406875 5 5 Tl 0 Mearest 1 3,9569 i i 0
2 | M Methane 2 8,2225 5 5 Ll 0 Mearest 1 888937 0 0 0
3| M ooz 3 2164125 5 g L] 0 Nearest _ 15026 0 0 0
I M |Ethare 4 366125 5 5 Tl 0 Mearest 1 4,003 i i i
‘ m

gl Peak Identification / Calibration: Channel 2

# |active |Peak Name o Ret.Time RelRetyindow |4bs Ret\window |Reference | Selection Mode RelRet.Peak Lewel 1 Level 2 Lewel 3 Leve

1 | M | Fropane 1 11.31062 5 g Il 0 Nearest _ 1,0016 0 0 0
N M iButane 2 1368812 5 5 T 0 Mearest o 0,2008 0 0 i
"3 | M nBuane 3 15.58625 5 5 Il 0 Neaest _ 0,207 0 0 0
4| \_/r neo-Pentane 4 16.54688 5 5 _ 0. Mearest _ 0.05 0 0 ]
& | M | iPentane 5 2213688 5 5 Ll 0 Mearest 1 0,0499 0 0 0
6 | M nPertane & 2540375 5 g L] 0 Nearest _ 0,0501 0 0 0
Z M nHesane 7 48,15125 5 5 Il 0 Mearest _ 0,0504 0 0 i
< |

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
certified 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.
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'& Review Peak Calibration: Channel 2

Calibration Seftings

Channel Independent Settings:
Rezponze Mode: . -

Tatal Calibration Levels.: 1 -
Calibration Mode:

Calibration Check: r
R.F. Type: Marual and Curve +
Retention Update®  [5q Initial Calibratior: v
RF Urknown peaks: © Abs. & Rel Retention Window Lpdate: |1. Calibration ﬂ

Download Calibration Curve with method: [

Calibration Results | Scale | Full screen
Propane T

-Butane T K LI oot
n-Butane 0 0
neo-Fentane 0, | R D eooooooonoo0n . AL
i-Pentare , |
n-Pentane £ RIS S SO Y. - YA RS Ry
nHexane E ;
o d---eeeeeee-- T L TTTTEREE PRRRRRR
(3] SR’ s RS S — me——
D B e
T T T T
a 20.000 40.000 E0.000
Area

Sample | Level 1 Area [Amount]
1 £3200,583678 [1,001600)

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/
sequence should be checked.
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f Sequence Properties T

Yerification Properties T

Calibration Properties

Sequence Table

T

Yerification T able

|

iCalibration T able;

# |Replicates | Calib.Level | Calib. Type | Stream # | Fluzh time (=] i‘
1 |1 1 0. lgnore G 180

2 1 1 1. Replace [ 0

3 1 1 2. Append G 0

4

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|:|1 20323 1159
Full Autarmation

M axirurn runs to keep: |-| 0

Set Date-Time |  Export file sample results: |2|:|1 20323 1159 bt

Stream Position: ||3 j
I |i : Single Fun Sample type: ﬂ

|.-’-'-.na|_lrlsis

i l Recalculate Current Bun

Ewecute Calibration Block only k. Ewecute Verification Black anly

Execute Single Sequence Line Line$: ||:| j

Recalculate Reprocess List ’_a Colurmn Reconditioning

Recalculate Calibration Curve TSR | = 5 =ritire calibration
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After the basic calibration is finished the option “initial calibration” in the menu method/ peak
calibration should be deactivated and the option “calibration check” should be activated. This
option becomes used for a check of the daily calibration.

'ﬁ Review Peak Calibration: Channel 1

Calibration Settings

Response Mode: |.-'1'-.rea ﬂ Channel Independent Settings:
Total Calibration Levels.: 1 -
Calibration Mode: | J
Calibration Check: [
R.F. Type: |Manual and Euweﬂ
Retention Lpdate® |50 Initial Calibration: I
RF Unknown peaks:  Abz.  + Rel Retention Window Llpdate: |-|_ Calibration ﬂ
Download Calibration Curve with method: [
Calibration Results | Scale | Full sereen
Mitrogen 45 B R B R B R
Methane FRE : : : : Soos
coz .y v e
Ethane

-| T T T T T T T T T T T T
0 10,000 200000 300000 40,000
Area

Sample | Lewvel 1 Area [Amount]
1 42627 381685 [3,996900)

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
parameterized 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 10% for the higher hydrocarbons butanes to
C6+. If also the higher hydrocarbons n-Heptane to n-Nonane are identified in addition to the
other hydrocarbons the limit for these components for the calibration check is typically 25%.
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@Peak Identification / Calibration: Channel 1

Intercept coeff. Linear coeff. Quadratic coeff. Cubic coeff Rw factor tanual RF | Manual RF InitialFF % CurrentRFZ
0 937636757 33614E-05 | O 0 1 1 5 5

0 1.109659534950185E-04 | O 0 1
1] 7.83816505745805E-05 | 0 1] 1
0 732707458258219E-05 | 0 0 1

15

5 1
5 5
5 5

[«
oo ||| s

ﬁpeak Identification / Calibration: Channel 2

Intercept coeff. Linear coeff Duadratic coeff. Cubic coeff, R Factar Manual RF InitislRF3 CurrentRF%

#

1|0 1.9464340446575E-05 0 0 1 1 5
T 1} 1.68763481569218E-05 | 0 1} 1 1 5 5
T 1} 1.62483223271616E-05 | 0 1} 1 1 5 5
T 1} 1.B2767E10RRI967E-05 0O 1} 1 1 10 10
T i} 1.47807830100304E-05 | 0 i} 1 1 1o 10
T 0 1.44744468345713E-05 | 0 0 1 1 10 10
Z 1} 1.26RRE2E4RTER44E-05 0O 1} 1 1 1o

Download the method again after the changes in the menus method/ peak calibration and
method/ 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
example in the approval and the corresponding verification procedure. If this is not the case a
performance test is optional. If you like to do one we advise to use two different gases for the
performance test. One should be a gas with a low heating value. This gas should contain a
higher amount of nitrogen and carbon dioxide and a lower concentration of the hydrocarbons
than the calibration gas. The second gas should be a gas with a high calorific value. This gas
should contain a higher amount of hydrocarbons and a lower concentration of nitrogen and
carbon dioxide than the calibration gas. For each of these two 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 for these two test gases
should be better than 0.1% relative deviation to the certified values of the used test gases. If
the results are a little worse the reason is typically that the used test gases are near to the
limits of the specified measurement ranges. In this case the results would be still acceptable.
A possible test result could be like the following example. In this case two 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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Component Cal. gas Testgas 1 Analysis Test gas 2 Analysis
ID 114 ID69 (L1-11K) | run 148 ID101 (H2-11K) | run 157
Certificate Certificate
[mol%)] [mol%)] [mol%]
Nitrogen 3.9969 10.9900 11.006471 0.9599 0.961028
Methane 88.8937 86.0163 85.992868 84.9955 84.994751
CO2 1.5026 1.5430 1.542957 1.4507 1.451595
Ethane 4.0030 0.7499 0.752696 8.9945 8.997382
Propane 1.0016 0.3002 0.300117 2.9991 2.994548
i-Butane 0.2010 0.1006 0.101052 0.2019 0.201084
n-Butane 0.2008 0.1007 0.102243 0.1993 0.199594
neo-Pentane 0.0500 0.0497 0.049328 0.0509 0.049850
i-Pentane 0.0499 0.0499 0.051838 0.0486 0.049894
n-Pentane 0.0501 0.0499 0.050302 0.0497 0.050103
n-Hexane 0.0504 0.0498 0.050126 0.0499 0.050172
Heating value
[kWh/m3] 11.1270 9.9076 9.90708 12.2209 12.22013
Error [%] -0.005 -0.006
Allowed Error
[%] 0.1 0.1

If the deviations are much bigger than 0.1% 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 to 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 identification 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
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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 downloaded 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 activated. For the “Home Position” a stream number where no gas is connected
should be used. Because maximal six streams (5 sample + calibration gas) are available this
is typically “7”. In addition 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.

| Verlfication Table | Calibration Table
T Werification Properties T Calibration Properties

v Auto start sequence oh power-up
* Run sequence continuously

" Times to iepeat sequence

Mumber of repeatings: |4
v Ignaore Cycle time for Verfication and

Run cyele time [sec] 0 ¥ Calibration s

Home Position [on eror and - |7 v Stream Ahead Scheduling
when sequence stops]:

[ Sequence Table T “erification T able T Calibration T able

Sequence Properties T Werification Properties T Calibration Propeities

[~ On Sequence Startup

‘when sequence iz running
i On Runs Performed [runs]: 10

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

" MNone

™ On'erification Failure

After that start the measurement sequence with the button “Full Automation” in the menu
Control/ Start.
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2.7. Check Lists

Description OK?

Serial Number O

Tag Number O

IP address O

Certification KEMA O5SATEX2191X / IECEx KEM 10.0094X O

Number

Checked: Yes O No[d Result: Accepted 1 Comments [

Notes Problems Report(s) when comments:
2.7.1. Visual Inspection Analyzer Equipment
Visual inspection of the equipment:

Check for contamination and oxidation (rust) of equipment O

Check for unusual damages. O

Checked: Yes O No[l Result: Accepted [1 Comments [

Notes Problems Report(s) when comments:

2.7.2. Checkfilters and probes

Action | Result

Check probes and filters for contamination.
Replace if filters are contaminated.

Checked: Yes [l No[l Result: Accepted [ Comments []

Notes Problems Report(s) when comments:
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2.7.3. Setup ENCAL 3000

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 [ No[ Result:

Accepted [ 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
Calibration Gas Components According to Calibration Gas Certificate. O

Heating Value Calculation

: ISO 6976, GPA, ASTM or Gost O
according to.

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

Reference and combustion (25/20) for ISO 6976. -
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 O No[d Result: Accepted [ Comments [
Notes Problems Report(s) when comments:
2.7.5. Calibration Encal 3000
Action Checked OK?
o A O
Enter the calibration gas data into the method table.
N O
From the RGC 3000 software start a calibration run manually.
Checked: Yes [ No[l Result: Accepted 1 Comments [
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 | If difference between measurement
run and verify a single analysis with the test gas certificate and certificate is less than 0.1% on O

the heating value, it is OK.

Checked: Yes [0 No[l Result: Accepted [ Comments []

Notes Problems Report(s) when comments:
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2.7.7. Parameter set backup

Action Checked - 0K? |
Method table saved. O
Application table saved. =
Sequence table saved. =
Modbus table saved. O

Checked: Yes O No [l 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
gases, the calibration gas and the sample gases. In addition to that it is advised to make a
manual calibration to be able to check if the daily calibration becomes accepted. Optionally is
an additional performance test after the new calibration.

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 calibration 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 one of the two gases that were used
during the performance test for the commissioning. If the results for the heating value are still
within the specification of < 0.1 %, no additional actions are needed. If the deviations are
much bigger than 0.1% for the heating value it is recommended to make 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 > 20 Barg O
replaced
Pressure of Calibration Gas 2 Barg a
Pressure of Sample System 2 Barg O
I 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:

Check for contamination and oxidation (rust) of equipment O

Check for unusual damages. O

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

Action | Result

Check probes and filters for contamination. 0
Replace if filters are contaminated.

Checked: Yes [l No[l Result: Accepted [ 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
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 > 20 Barg O
replaced
Pressure of Calibration Gas 2 Barg O
Pressure of Sample System 2 Barg O
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 OK?

Check for contamination and oxidation (rust) of equipment O

Check for unusual damages. O

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

| Result

Check probes and filters for contamination.
Replace if filters are contaminated.

Checked: Yes O No[l Result: Accepted [1 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
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 > 20 Barg O
replaced
Pressure of Calibration Gas 2 Barg O
Pressure of Sample System 2 Barg O
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 OK?

Check for contamination and oxidation (rust) of equipment O

Check for unusual damages. O

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

| Result

Check probes and filters for contamination.
Replace if filters are contaminated.

Checked: Yes O No[l Result: Accepted [1 Comments []

Notes Problems Report(s) when comments:
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3.6. Checklists fourth 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 > 20 Barg O
replaced
Pressure of Calibration Gas 2 Barg a
Pressure of Sample System 2 Barg O
I 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:

Check for contamination and oxidation (rust) of equipment O

Check for unusual damages. O

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

Action | Result

Check probes and filters for contamination. 0
Replace if filters are contaminated.

Checked: Yes [l No[l Result: Accepted [ 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 > 20 Barg O
replaced
Pressure of Calibration Gas 2 Barg a
Pressure of Sample System 2 Barg O
I 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:

Check for contamination and oxidation (rust) of equipment O

Check for unusual damages. O

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

| Result
Check probes and filters for contamination. 0
Replace if filters are contaminated.
Checked: Yes [l No[l Result: Accepted [ Comments []

Notes Problems Report(s) when comments:
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