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1. Forewarning

Any user that wants to use the MultiDetek3 Trace Impurity analyzer must read this manu-
al. It contains important information to successfully operate this instrument. LDetek as-
sumes that all operators have taken the time to read thisinformation before installing, oper-
ating and troubleshooting this analyzer.

If any error is suspected by the reader, please contact LDetek. LDetek reserves the right to
make any changes to subsequent editions of this document without prior notice to holders
of this edition.

We want to thank you for choosing LDetek as your gas analyzer supplier.
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2. Warranty, maintenance, and service policies

Goods and part(s) (excluding consumables) manufactured by the seller are warranted to be
free from defects in workmanship and material under normal use and service for twelve
(12) months after installation and start-up and not exceeding eighteen (18) months from
shipment date. Consumable, chemical traps, O-rings, etc., are warranted to be free from de-
fects in workmanship and material under normal use and service for a period of ninety
(90) days from the date of shipment by the seller. Goods, part(s) proven by the seller to be
defective in workmanship and/or material shall be replaced or repaired, free of charge,
F.O.B. Seller's factory provided that the goods, part(s) are returned to Seller's designated
factory, transportation charges prepaid, within the twelve (12) months after installation and
start-up and not exceeding 18 months from shipment date. In the case of consumables,
within the ninety (90) days period of warranty, a defect in goods, part(s) and consumable
of the commercial unit shall not operate to condemn such commercial unit when such
goods, part(s) and consumable are capable of being renewed, repaired or replaced.

The Seller shall not be liable to the Buyer, or any other person, for the loss or damagedi-
rectly or indirectly, arising from the use of the equipment of goods, from breach of anywar-
ranty, or any other cause.

ALL OTHER WARRANTIES, EXPRESSED OR IMPLIED ARE HEREBY EX-
CLUDED.

IN CONSIDERATION OF THE HEREIN-STATED PURCHASE PRICE OF THE
GOODS, THE SELLER GRANTS ONLY THE ABOVE-STATED EXPRESS WAR-
RANTY. NO OTHER WARRANTIES ARE GRANTED INCLUDING, BUT NOT LIM-
ITED TO,EXPRESS AND IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESSFOR A PARTICULAR PURPOSE.

THIS WARRANTY IS THE ONLY WARRANTY MADE BY LDETEK INC. FOR THE
GOODS DELIVERED HEREUNDER, AND NO EMPLOYEE, REPRESENTATIVE OR
OTHER PERSON OR ENTITY IS AUTHORIZED TO ASSUME FOR LDETEK INC
ANY OBLIGATION OR LIABILITY BEYOND OR AT VARIANCE WITH THIS
WARRANTY IN CONNECTION WITH THE SALE OF LDETEK PRODUCTS.

Limitations of Remedy. SELLER SHALL NOT BE LIABLE FOR DAMAGES
CAUSED BY DELAY IN PERFORMANCE. THE SOLE AND EXCLUSIVE REMEDY
FOR BREACH OF WARRANTY SHALL BE LIMITED TO REPAIR OR REPLACE-
MENT UNDER THE STANDARD WARRANTY CLAUSE. IN NO CASE, REGARD-
LESS OF THE FORM OF THE CAUSE OF ACTION, SHALL THE SELLER'S LIABIL-
ITY EXCEEDS THE PRICE TO THE BUYER OF THE SPECIFIC GOODS
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MANUFACTURED BY SELLER GIVING RISE TO THE CAUSE OF ACTION. BUY-
ER AGREES THAT IN NO EVENT SHALL SELLER'S LIABILITY EXTEND TO IN-
CLUDE INCIDENTAL OR CONSEQUENTIAL DAMAGES. CONSEQUENTIAL
DAMAGES SHALL INCLUDE BUT ARE NOT LIMITED TO, LOSS OF ANTICIPAT-
ED PROFITS, LOSS OF USE, LOSS OF REVENUE, COST OF CAPITALAND DAM-
AGE OR LOSS OF OTHER PROPERTY OR EQUIPMENT. IN NO EVENT SHALL
THE SELLER BE LIABLE FOR PROPERTY DAMAGE AND/OR THIRD-PARTY
CLAIMS COVERED BY UMBRELLA INSURANCE AND/OR INDEMNITY COVER-
AGE PROVIDED TO THE BUYER, ITS ASSIGNS, AND EACH SUCCESSORINTER-
EST TO THE GOODS PROVIDED HEREUNDER.

Major force. The seller is not liable for failure to perform due to labour strikes or actsbe-
yond the seller’s direct control.

SERVICE POLICY

1. If a product should fail during the warranty period, it will be repaired free of
charge. Forout-of-warranty repairs, the customer will be invoiced for repair charges at
current standard labour and materials rates.

2. Customers who return products for repairs, within the warranty period, and the
productis found to be free of defect, may be liable for the minimum current repair
charge.

3. For parts replacement, the original part must be returned with the serial and mod-
el numbersof the analyzer. NO PART WILL BE SHIPPED IF THE ORIGINAL IS NOT SENT
BACK TO LDETEK INC.

10
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RETURNING A PRODUCT FOR REPAIR

Upon determining that repair services are required, the customer must:
*Obtain an RMA (Return Material Authorization) number.
*Supply a purchase order number or other acceptable information.

eInclude a list of problems encountered along with the name, address, telephone, and
RMAnNumber.

+Ship the analyzer in its original crating or equivalent. Failure to properly package thean-
alyzer will automatically void the warranty.

*Every gas connection must be capped with appropriate metal caps. Failure to do so will
automatically void the warranty.

*Write the RMA number on the outside of the box.

*Use an LDetek-approved carrier. Also, the delivery must be sent to LDetek facilities.
LDetek will not accept airport-to-airport delivery.

L Detek will not cover the transportation fees.
Other conditions and limitations may apply to international shipments.
PROPRIETARY RIGHTS

Buyer agrees that any LDetek’s software, firmware and hardware products ordered or in-
cluded in the goods ordered are proprietary of LDetek. No change, modification, deface-
ment, alteration, reverse engineering, neither software de-compilations norreproductions of
such software or hardware products, or disclosures of programming contentto other parties
are authorized without the express written consent of LDetek.

To maintain LDetek’s trade secret and other proprietary protection of such software and
firmware, such items are not sold hereunder but are licensed to the buyer.

LDetek Inc. reserves the right to interrupt all business relationships and warranty or service
if there is any tentative from any customers to reverse engineering any of LDetek products
or to tamper with any sealed module.

Trademarks and product identification as MULTIDETEKS are the property of
LDetek Inc. and shall be used only in connection with LDetek's products. No third party
could remove or deface any model number or marks.

11
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3. Declaration of conformity

N/
. - L
EU Declaration of Conformity ~
| LDefelk
1. Product model: MultiDetek 3 Compact gas chromatpgraph A PST BRAND

2. Name and address of the manufacturer:
LDetek Inc.

990 Monfette E.
Thetford Mines, QC G6G 7K6
+1 (418) 755-1319

Email: info@Idetek.com

This product is in conformity with the following EU Directives ,Standard(s) or Normative Document(s):

3. Directives.

Low Voltage Directive (LVD) 2014/35/EU,

Electromagnetic Compatibility Directive (EMC) 2014/30/EU,

Restriction of Hazardous Substances (RoHS) Directive 2011/65/EU2014/68/EU

Pressure Equipment Directive

This product does not bear CE marking for the Pressure Equipment Directive, but are supplied in accordance
with Article 4, paragraph 3 of 2014/68/EU by using SEP (sound engineer ing practice) in the design and
manufacturer and are provided with adequate instructions for use.

4. Standards:

CISPR 32: 2015 Al: 2019, Class A : Electromagnetic compatibility of multimedia equipment - Emission
requirements

EN61010-1:2010 Safety Requirements for Electrical Equipment for Measurement, Control, and
Laboratory Use - Part 1: General Requirements

5. On behalf of the above-named company, | declare that under our sole responsibility, on the date that
the equipment accompanied by this declaration is placed on the market, it conforms with all technical
and regulatory requirements of the above listed EU Directives.

€/ CTO
Thetford Mines, QC
Date: 03/2022

( e
T Pany-Gagne/ C

12
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UK Declaration of Conformity >
LDelek

1. Product model: MultiDetek 3 Compact gas chromatpgraph A PST BRAND >

2. Name and address of the manufacturer:

LDetek Inc. U K
990 Monfette E.

Thetford Mines, QC G6G 7K6 ' q
+1 (418) 755-1319

Email: info@ldetek.com

This product is in conformity with the following UK Directives ,Standard(s) or Normative Document(s):

3. Directives.

Electrical Equipment (Safety) Regulations 2016 : S.1. 2016:1101

Electromagnetic Compatibility Regulations 2016: S.I. 2016:1091

The Restriction of the Use of Certain Hazardous Substances in Electrical and Electronic Equipment
Regulations 2012 : S.I. 2012:3032

Pressure Equipment (Safety) Regulations 2016: S.I. 2016:1105
4. On behalf of the above-named company, | declare that under our sole responsibility, on the date that

the equipment accompanied by this declaration is placed on the market, it conforms with all technical
and regulatory requirements of the above listed UK Directives.

A W
Thetford Mines, QC
Date: 03/22

13
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4. Specifications

Gas Chromatography Detector:

PED/TCD/FID

Online Detectors:

Quartz Crystal Microbalance / Ceramic Metal-Oxide / Electro-
chemical / Zirconia

Standard features:

Temperature-controlled process GC

15,6’ wide touchscreen with 1366 x 768 HD resolution (IP65)
Windows 10 loT

Ethernet ports available for remote control and Modbus
Self-diagnostic system with maintenance planning

Isothermal and/or programmable ramping ovens

Electronic flow control regulators for carrier & sample gases
4-20 mA isolated outputs

Alarm Historic

Digital system output for remote monitoring (dry relay contact)
2 alarms contact

High-resolution Chromatogram output

Options:

Serial communication (RS232/485) / Profibus / Modbus /
Ethernet

Compact purifier attached to the chassis for generating high-
purity carrier gas

Integrated stream selector system

Digital inputs for remote starting

Analog inputs for connecting external instruments

Remote control for stream selector (LDGSS)

Split/splitless injector (can be heated)

Dual sample inlets with simultaneous analysis

Built-in online sensor module for trace moisture: Quartz Crystal
(ppb/ppm) or Ceramic (ppm)

Built-in online sensor module for trace oxygen: Electrochemical
(ppm) or Zirconia (ppm)

Gas connections:

1/8°* or 1/4’ face seal or compression fittings

Carrier pressure:

100 PSIG (other carrier pressure available on request)

Ambient temperature range:

10°C-45°C

Ambient temperature control range
feature:

20°C - 40°C (out of this range, surrounding ambient tempera-
ture must be stabilized)

Calibration gas:

50% to 90% of the full scale

Sample pressure:

5 to 30 PSIG (other pressures available on request)

Supply:

115 VAC, 50 - 60 Hz or 220 VAC, 50 — 60 Hz

Power consumption:

Maximum 500 Watts

Repeatability:

Three times the percentage of deviation (3*CV %) of each
component has to be smaller than 5% on ten consecutive cycles

Accuracy: » Better than +/- 1% error or LDL whichever is higher
LDL: » 3 times the noise level
LOQ: » 3times LDL value

Long-term stability & drift:

Three times the percentage of deviation (3*CV %) of each
component has to be smaller than 10% for 8 hours

Linearity:

For 5 points within the measuring range, the linear curve must
have its R2 at a value between 0.998 and 1.00

14
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5. Installation

5.1. Detector cautions

The MultiDetek3 utilizes multiple detection techniques that have been well-established in
the industry for many years, including Plasma Emission Detector (PED), Flame lonization
Detector (FID), Thermal Conductivity Detector (TCD), and others upon request.

PED

The PED operates on the principle of spectroscopic emission. A pure quartz cell is placed
in an electromagnetic field generated by a specific high-intensity generator. This electro-
magnetic field creates plasma, which emits light at different wavelengths. By using appro-
priate optical filters, the detector can detect the desired impurities. One of the key benefits
of the PED is its ability to offer a selective mode based on the spectral line used to measure
specific impurities, providing both selectivity and sensitivity.

To prevent the quartz cell from cracking, it is important to maintain atmospheric pressure
in the analyzer vent. Any back pressure on the detector vent connection can cause dam-
age and require the replacement of the plasma detector module. However, the PED is a
low-maintenance device that does not require regular upkeep.

FID

The FID is a commonly used gas chromatography detector for the analysis of organic
compounds. It operates on the principle that when organic molecules pass through a hy-
drogen flame, they are ionized, creating a current that is measured. The magnitude of the
current is proportional to the concentration of the organic compound. The FID requires a
fuel gas (usually hydrogen) and an oxidant gas (usually air) to sustain the flame. The FID
is highly sensitive to most organic compounds, making it a popular choice for a wide range
of applications.

TCD

A TCD is a type of detector commonly used in gas chromatography. It operates by measur-
ing changes in the thermal conductivity of the carrier gas flowing through the detector
caused by the presence of analytes. The TCD consists of a sensing element and two refer-
ence elements, all of which are housed in an oven. When the carrier gas passes through the
sensing element, it transfers heat away from a filament that is heated to a constant tempera-
ture. As the analytes pass through the sensing element, they displace the carrier gas, caus-
ing a decrease in thermal conductivity and a corresponding increase in filament tempera-
ture. This temperature change is detected and measured by the reference elements, allow-
ing for the quantification of the analytes. The TCD is highly selective and sensitive and is
commonly used for the detection of non-volatile or semi-volatile compounds, such as gas-
es, inorganic compounds, and some organic compounds.

15
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5.2. Analyzer application

The MultiDetek3 is specifically designed for analyzing impurities and samples as outlined in the
instrument's specification sheet. Using this instrument with any other gas type may cause damage
to the analyzer. To ensure safe and proper use, refer to the "Operating Parameters™ document that
accompanies the unit. It is important to note that the GC is not intended for use in hazardous areas.

5.3. Start-up

To ensure the proper start-up of the MultiDetek3, it is important to follow the steps below.
All LDetek products are carefully packaged in a sturdy cardboard box, and each instrument
is accompanied by a USB drive containing relevant documentation. If you require any as-
sistance, please do not hesitate to contact us at support@Idetek.com.

1. Carefully unpack the instrument from the box and inspect it to ensure that it is in good
condition and has not been damaged during shipping.

2. Locate the documents, USB drive, fuse kit and power cables.

3. Choose whether to install the unit on a table or mount it on a rack. If mounting on a
rack, refer to section 10 for panel cutout drawings and to determine the required space.

4. Carefully install the instrument in its designated location and inspect it to ensure that it
is in good condition and undamaged. Before connecting the carrier gas lines to the Mul-
tiDetek3, it is necessary to install and purge the lines. Please consult the "Operating Pa-
rameters" document included on the USB drive for information on the appropriate carri-
er gas type, pressure and gas line connections.

5. The carrier gas purifier (LDP1000) must be started first and to install it, follow the steps
in the LDP1000 user’s manual.

6. After the LDP1000 has been purged, connect its outlet to the back panel connection of
the MultiDetek3 named “Carrier Inlet”. Before connecting the carrier, it is very im-
portant to remove all the caps installed on the MultiDetek3 back panel. Any back pres-
sure on the detector vent connection can cause damage and require the replace-
ment of the plasma detector module.

7. Once the gas lines have been purged and the carrier gas is connected, connect the power
source. Check the "Operating Parameters™ document to verify that the voltage is correct
(either 120VAC or 240VAC), and make sure that the voltage indicated on the red indi-
cator of the power inlet module on the back panel matches the voltage of the power
source. Using the wrong voltage source can cause severe damage to the instrument.

8. Turn ON the unit by switching on the back panel switch and wait for the unit to boot.
The MultiDetek3 works within a Windows-based environment. LDChroma+ will start
automatically after the start-up. After each boot-up, the chromatogram screen shown be-
low will appear.

16
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E LDChroma+ — O *

Configuration Chromatogram  Settings  Calibration  Tools  About  Quit

Chromatogram
33.186, 77.922

2000

7000

{=;]
[ =]
=
L =]
1
TTTT
BUIpURIL | 55 d Uy

(m

1

0 L L L L L L L L L L L L L L L L L L 5 L L

0 200 400 500 800 1000 1200 1400
Time (5)

Ovenl 331 C
Oven2 340 C
HCD1 255 C
Heate... 247 C

LDepcl 0.0 mlfmin
Samplel 0.0 mlfmin

Stop

H2 ~ || Spanl v || Start | AutoRestart

u In MD3-Testbench connected Low flow on “LDepcl”

Figure 1: Boot up screen

9. Before proceeding, it is essential to resolve all active alerts, except for "Flow deviation
on Sample™ and "Low flow on Sample”. To view the list of active alerts, double-click
on the red alert bar to open the alert menu.

Alerts *

Active  Historic  Setup

Description Date

[3.00] Temperature deviation on "Cveni” 2022-12-22 14:46:12

[3.01] Temperature deviation on "Cven2” 2022-12-22 14:46:12

[3.02] Temperature deviation on "HCD 1" 2022-12-22 14:46:12

[3.03] Temperature deviation on "Heatedzone™ 2022-12-22 14:46:12

[1.00] Low flow on "LDepcl” 2022-12-22 14:45:02

[1.01] Low flow on "Sample1” 2022-12-22 14:45:02

[2.00] Flow deviation on "LDepcl”® 2022-12-22 14:45:02

[2.01] Flow deviation on “Sample 1” 2022-12-22 14:45:02

£ >
Admowledge al Acknowledge Refresh

Figure 2: Boot-up alerts
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Below are the principal alerts that you may encounter:

Temperature deviation: This type of alert is normal during initial start-up and will typically
resolve itself after a few minutes as the ovens, HCD or heated zone warm up. However, if
the alert persists and no temperature change occurs, it may indicate a problem that requires
further attention. To check the set points for each module, refer to the "Operating Parame-
ters" document or go to the settings menu (Settings>>Settings>>Oven or Set-
tings>>Settings>>HCD) and click on the "+" beside the module you want to check. Then,
click on "Time Table" and check the first value in the timetable (besides "at start"). If the
alert remains active after a few minutes, please contact LDetek support for further assistance

) LDChroma+ — ] *

Configuration Chromatogram  Settings  Calibration  Tecols  About  Quit

Settings
Oven1 - Time Table
Methods S

= H2 Default H2
* Machine[MD3-Testbenc...

= -‘,_”—__, Flow

Mo Time (=) Point

Enable yes 1 (at start) &0.0

=
+ LDepcl
bl P +

3 -‘,_"—_, Samplel
= 6 Oven
= 0 Owvenl
Q Lookup
+ 6 Oven2
] 6 Heatedzone
= HCD
= HCD1
7 7% Detector
M Single Sensor
oy Valve
4 g Stream
+ M Column
M Modbus
I\ Report
LDGDS
Q aOMA
P LDP1000

A B MD3-Testbench connected Low flow on “LDepcl”

Figure 3: Oven setpoint

Copy Paste

w Print

Flow deviation on LDepc #: Flow deviation on LDepc#: This alert may appear after the in-
itial start-up, and can take a few minutes to disappear as the LDEPC must stabilize to their
setpoint. The setpoints for each LDEPC are listed in the document "Operating Parameters,”
or can also be seen from the settings menu (Settings>>Settings>>Flow). Check the first
value in the timetable (besides "at start™) to confirm the setpoints. If the alert persists after
a few minutes, ensure that the inlet pressure is set to the value specified in the "Operating
Parameters™ document (typically 100 psig) and that there are no restrictions in the carrier
gas line between the source and the analyzer's carrier inlet. If the above checks do not re-
solve the alert, please contact LDetek support for further instructions.
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f-_'Tl LDChroma+ - O X

Configuration Chromatogram  Settings  Calibration Tools  About Quit

Settings
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= _‘,_r’—__, Flow

Mo Time {s) Point

Enable yes 1 (at start) 30.0

]
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el p .

C’g Lockup
3 f—__, Samplel
= .(} Oven
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= HCD
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# M Column
M Modbus
I\ Report
LDGDS
Q oMA
P LDP1000D b

Copy Paste

Print

A =Hih MD3-Testbench connected Low flow on “LDepcl”

Figure 4: Flow setpoint

Low flow on sample: This alert will typically resolve automatically within a few minutes.
During initial start-up, the sample proportional valve needs some time to stabilize. The set-
point for the sample flow can be found in the document “Operating Parameters”. You can
also check the sample setpoint in the settings menu (Settings>>Settings>>Flow). Select the
sample flow and look at the first value in the timetable (besides “at start”). If the alert per-
sists and no flow change is detected after a few minutes, please verify that the sample pres-
sure is set to the value specified in the document “Operating Parameters” (typically 5-30
psig). Additionally, make sure that the right stream is selected, and finally, ensure that
there are no obstructions between the sample source and the analyzer's sample inlet. If the
alert remains active after these checks, please contact LDetek support for further assis-
tance.

Detector # off: This alert may be resolved automatically after a few minutes. It is the time
required for the detectors to stabilize and purge after the initial start-up. Once the LDEPC
reaches their setpoints and a partial purge is achieved, the detectors will turn on automati-
cally. To confirm the setpoints for each sensor, refer to the document "Operating Parame-
ters". If the alert persists after a few minutes, please ensure that the LDEPC is functioning
properly and the carrier inlet pressure is set to the value indicated in the document "Operat-
ing Parameters”. Additionally, make sure that there are no obstructions in the carrier gas
flow path. If you still have an active "Detector # off" alert after confirming the above steps,
please contact LDetek support for further instructions.
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10.  After resolving all active alerts, except for "Flow deviation on Sample" and "Low
flow on Sample", the system must purge. A partial purge will take about 2-3 hours and a
good purge will take 12-24 hours depending on the system configuration. Note that for ppb
systems with ranges of measurements below 1000 ppb, the purge may take 2-3 days.

To ensure that the system is well purged, you can compare the sensor voltages with the
values specified in the "Operating Parameters” document. To access the voltage chart on
the MultiDetek3, click on Tools >> Diagnostics >> Analog Input >> Page 3. The rule of
thumb is to have signals between +/-25% of the values specified in the "Operating Parame-
ters”. The number of sensors depends on the MultiDetek3's configuration. The figure be-
low shows an example of a voltage chart found in the "Operating Parameters” document.

Number of detectors : 3

Detectorl - Plasma

Sensor Peak Baseline Offset Voltage
Sensorl N2 / Leak 1000 mV 479 mV
Sensor2 H2-02-CH4 1000 mV 2491 mV
Sensor3 CO-CO2 1000 mV 1530 mV
Detector2 - Plasma

Sensor Peak Baseline Offset Voltage
Sensor4d Leak 1000 mV 486 mV
Sensor5 NMHC 1000 mV 1583 mV

Figure 5: Operating Parameters

11. Once the sensor voltages are within +/- 25% of the values shown in the "Operating
Parameters™ document, you can connect the calibration gas cylinder (span) to the system.
When selecting a span gas cylinder, ensure that the concentration range for each impurity
is within 50% to 90% of the full-scale range. Additionally, the balance gas of the cylinder
should match the carrier gas or sample gas.

For example, if the MultiDetek3 is configured to measure 0-10ppm Ar and 0-50ppm N2 in
Oxygen using Helium as the carrier gas, a certified span gas with a concentration range be-
tween 5-9ppm Ar and 25-45ppm N2 in Helium or Oxygen can be used. It is recommended
to use the same balance gas as the carrier gas, as it simplifies troubleshooting.

Depending on the system configuration, the span gas cylinder must be connected to the ap-
propriate inlet to calibrate the system. If the system has an integrated stream selector, the
span gas must be connected to the span inlet. Otherwise, it should be connected to the sam-
ple inlet. For systems with a dilution system (LDGDSA), refer to the user manual for spe-
cific instructions. Make sure to set the span gas pressure according to the values indicated in
the "Operating Parameters” document. Once the span gas is connected, the "Sample Low
Flow" alert should disappear. It might be required to select the span stream from the chro-
matogram menu (Figure 22). When the alerts are all resolved, the red alert bar on the bot-
tom will automatically disappear.

Once the sample lines are properly purged, simply start a cycle from the chromatogram
menu. At the end of the analysis, it is important to look at the chromatogramto make sure all
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peak(s) fit completely in their respective window(s). If some peaks aren’tperfectly inte-
grated into their respective window, restart the analysis several times. If the issue persists,
it is recommended to send the machine file (md3m) to LDetek support for further instruc-
tions. Refer to section 7.1.1 for further details on Machine file exporting.

During shipping, the system may experience vibrations that can lead to changes in its
properties, including retention time. If this occurs and peaks no longer fit within their inte-
gration windows, LDetek experts can analyze the machine file and help modify the param-
eters to correct the issue.

12.  When all peaks are within their integration window, the span calibration of the sys-
tem can be done. Refer to section 7.4 for details about calibration.

13.  After the calibration, the system can be switched to the process/sample gas and is
ready for normal operation.

5.4. Shut-off

During normal operation, the MultiDetek3 must always be purged with carrier gas. Leav-
ing the system without carrier gas may result in air contamination that could damage the
analyzer permanently.

If the system needs to be stopped, the connections on the back panel must be capped. Make
sure that the carrier gas is closed before capping the analyzer because any back pressure
to the detector vent connections will damage the plasma detector modules. Referto the
steps below to ensure the proper shut-off of the unit:

1. In LDChroma+, make sure you are in Admin mode on LDChroma+. If needed, refer to
section 7.1.6 User and Admin Mode.

2. Once in admin mode, click on “Quit”. A window will pop up asking you if you want to
power off the system. Click on “Ok” and the panel PC will turn OFF.

3. It takes 30 seconds for the panel PC to turn off. Once it is powered OFF, the green
LED at the bottom right of the screen will turn OFF. You can now turn OFF the Mul-
tiDetek3 by switching the power switch located on the back panel.

4. Close the sample gas supply by closing the cylinder or any valve that controls it.

5. Disconnect the sample inlet and sample outlet tubes from the analyzer back panel.

6. If needed, repeat steps 4 and 5 for span gas, and O2 doping gas.

7. Decrease the carrier gas pressure to 20 psi and disconnect the carrier inlet tube from the
analyzer back panel.
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8. Put a male cap over the carrier inlet tube that was removed.

9. If the actuation gas is coming from the same source as the carrier gas, repeat steps 7
and 8 for the actuation gas inlet.

10. Remove all the remaining vents tubes on the back panel.

11. Install all the caps on the MultiDetek3 back panel.

12. Power OFF the LDP1000 by moving its power switch to OFF and then, remove the
power cable.

13. Wait until the LDP1000 reaches the ambient temperature (about 2 hours).

14. Remove the tube connected at the outlet connection of LDP1000 and quickly cap the
outlet connection of the purifier with a male or female cap. The type of caps depends
on your LDP1000 model.

15. Remove the tube connected at the inlet connection of LDP1000 and quickly cap the
inlet connection of the purifier with a female cap. The type of caps depends on your
LDP1000 model.

16. Shut down the carrier gas source on the cylinder or tank.

5.5. Typical installation
5.5.1. Carrier gas

For the GC to operate properly, it is very important to give the best reference baseline to
ensure the reliability and durability of the internal components. In this section, we will ex-
plain the importance of the continuous supply of carrier gas and its purity.

Figure 6 shows a typical installation of a MultiDetek3. The carrier gas is supplied with an
automatic switchover system (LDASS). This system also includes a 2 inlets integrated
stream selector (ISS). This allows the operator to switch between the sample and span gas.
As shown in Figure 7, some installations might use an LDGSS instead of an ISS. On these instal-
lations, streams are connected to the LDGSS before going to the MultiDetek3. Figure 6 also
shows that an Oxygen doping system has been added for trace O2 measurement. For more
details, please refer to section 5.5.3 O2 doping. Generally speaking, Argon, Helium or Ni-
trogen are used as carrier gas. Their physical properties make these gases the top choices
for use in gas chromatography. However, the purity of these carriers is critical to ensure
stable, accurate and reliable results.

The carrier gas is used to carrythe sample gas to the chromatographic columns and gas de-
tectors, therefore, the purity ofthe carrier gas is very important. To maintain the equilibri-
um inside the analyzer, we must start with a certified carrier gas with a purity of grade 5 or
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higher (>99.999%). This grade is certified to havea maximum concentration of 10 ppm of
total impurities. The grade 5 carrier is then purified by a filter-type heated gas purifier
(LDP1000). Starting from grade 5, the outlet purity of the purifier will be 99.999999%
(grade 8.0). Some applications might require different grades of carrier gas. Please refer to
the document “Operating Parameters™ to see what the specification is for your analyzer.

As demonstrated in Figure 6, an automatic switchover system is required to automatically
switch the carrier gas cylinder when the pressure reaches 200-250psig. This automatic
switchover system ensures that there is no carrier flow interruption in the system. Once the
system is switched to the backup bottle, it is the responsibility of the user to replace the
empty bottle. The lifetime of a carrier bottle is application dependent but a small to mid-
size GC requires a 50 litres (9 cubic meters) bottle once a month.
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5.5.2. Valves actuation

Separating the actuation from the reference carrier gas allows our gas chromatograph Mul-
tiDetek3 to achieve better results and more stability. The reason for it is mainly because of
pressure changes when valves are actuating during cycles. This causes an impact on the
carrier gas pressure and results in baseline fluctuation which can affect the response of the
detector. Such events are more visible when low ppb analysis is required. This is due to the
high level of sensitivity required for such applications.

Figure 7 and Figure 8 show a typical example of a GC plumbing diagram having a carrier
gas supply configured with an automatic switchover system (LDASS). Both figures show a
different way to make the gas connections to the actuation. The demonstrated system also
includes a stream selector system (LDGSS) allowing different streams to be selected for
analysis.

Generally, Argon, Helium or Nitrogen are used as carrier gas. It is important to use an ac-
tuation gas having the same specifications as the carrier gas to avoid any hardware damage
that could occur if the actuation and carrier gas are mixed unexpectedly. It is worth notic-
ing that the gas consumption for valve actuation will be negligible. A mid-size will con-
sume about 10ml per cycle which is small compared to the few hundred ml/min of carrier
consumption.

Figure 7 is the low-cost and easiest way to interconnect the actuation gas to the carrier gas
source. This technique avoids the need of installing a second source of gas for actuation.
Having a reasonable long volume of piping externally to the GC system acts like a buffer
and will absorb the pressure shocks during valve actuation.

Figure 8 is the high-class technique and consists of feeding the GC system with two sepa-
rate sources. Using this method, the system is completely independent of any variation
caused by valve actuation. This is what LDetek recommends for low ppb applications
where extreme stability is required to achieve a high level of sensitivity. To implement this
method, a second double-stage stainless steel pressure regulator is mounted on a gas bottle
separated from the carrier gas source. As explained above, the actuation gas should be the
same type as the carrier.

Using stainless steel pressure regulator/diaphragm/piping/valve/pigtail hoses is required to
maintain the leak integrity and purity. A dual-stage control is also needed to avoid pressure
fluctuation. Depending on the GC application, other requirements may be necessary. We
strongly suggest asking our experts to provide you with the most suitable automatic
switchover system for LDetek instruments.
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5.5.3. O2 doping

Figure 6 shows a typical installation that requires O2 doping. This feature is only required
when O2 is measured at the ppm/ppb level and is used to keep our system saturated with
Oxygen. In chromatography, it is well known that oxygen is adsorbed by the Molecular
Sieve and the porous polymer-type columns used for separating and measuring trace oxy-
gen. Even if a good column activation is performed at the beginning, over time the oxygen
will slowly desorb from the column and the column will start to adsorb the oxygen content
coming from the volume of sample gas injected. This phenomenon has a big impact on the
analysis accuracy for measuring Oxygen at ppm/ppb due to a part of the sample staying in-
side the columns. It generally results in a loss of the ppb/ppm peak of Oxygen even on the
span calibration gas. By adding an Oxygen doping gas, the active sites inside the columns
are permanently filled with Oxygen. It stabilizes the system and ensures good reproducibil-
ity and accuracy resulting in better sensitivity.

Figure 9 shows a typical example of a GC plumbing diagram having an O2 doping option.
Valve 10 is a 2 streams selector that switches between the sample gas and the doping gas.
The doping inlet must be connected to a certified gas bottle containing a known concentra-
tion of O2 in a balance gas being the same as the carrier gas. In general, the concentration
of the doping gas varies between 100-1000ppm O2. A rule of thumb is to have the doping
concentration 10 times higher than the measuring range. For instance, if the MultiDetek3 is
configured to measure 0-20ppm 02, the O2 doping bottle should be about 200ppm.

The pressure of that said bottle must be set at a value between 5-30psig. Depending on the
GC application, the flow consumption of the doping gas will be as low as 100sccm for a
period varying from 2-7 minutes per cycle. When the GC is idle, there is no doping gas
consumption. Therefore, such a bottle can last for a long period before needing to be re-
placed.

Valve 10 is switching to the doping gas at the beginning of an analysis cycle and the dop-
ing gas is injected into the channel used to measure the trace oxygen. Generally, the sam-
pling loop of this channel is the first to be injected to ensure that the oxygen doping gas
can be injected as quickly as possible, eventually being flushed out of the system rapidly.
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6. Hardware description

The MultiDetek3 has major components included in its chassis. This section will describe
each component that can be replaced for maintenance or upgrade.

6.1. Detectors

The PED detector module is a 155 mm (6.1”°) x 82 mm (3.22”) x 63 mm (2.48”) box that
contains all components needed to proceed to accurate measurement. The MultiDetek3 can
accept up to 3 PEDs in the same chassis. This module is maintenance-free. The PED isa
very sensitive and selective detector perfect for trace impurities. It can only be defectiveif
the detector has been pressurized or contaminated with liquid or high-concentration hydro-
carbons. The PED design is modular and can be easily replaced on-site.

The FID detector is used f to measure hydrocarbons and its design makes it suitable for
easy operation. The maintenance is easy since it offers easy access. As with any FID,
maintenance consists of cleaning the interior of the detector. Its compact design makes it
possible to install up to 2 FID in the same MultiDetek3 chassis or in a combination with
other detectors.

The TCD is used to measure impurities at a high concentration and is used to be a com-
plement to the PED detector. It can be installed in series or parallel with the PED and then
offers a very widedynamic range of measurement. The TCD is also modular and is easy to
manipulate for maintenance.

FID

PED

TCD

Figure 10: Type of Detectors
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6.2. Motherboard

This 1/0 board controls all components inside the analyzer (flow, detectors acquisition,
temperatures, etc.). When replacing this motherboard be sure to avoid any electrostatic
contact.

The motherboard conception is modular, which makes it easy to replace even on the field.
Flowsensors for the carrier and sample, the 4-20 mA modules and the microcontroller can
also all be replaced on-site. This modular conception was developed to facilitate the
maintenance of the MultiDetek3 without returning it to the factory.

,,,,,,,

AAAAAAAAAA

Figure 11: MultiDetek3 printed circuit board (PCB)
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6.3. Sample gas proportional valve, mini pump and septum in-
jector

This valve is used to control the sample flow inside the instru-
ment. This is a very low dead volume valve that allows minimal
purging time at start-up and is very quick for flow stabilization.
This valve has been designed by LDetek to achieve good stability
and the possibility of working at ppb level without contamina-
tion. This valve can be ordered as spare parts and can easily be
replaced on-site.

For some applications where sample gas is at ambient pressure  Figure 12: Solenoid proportional valve
or has a limited volume, a mini pump can be mounted to pump

the sample gas and fill the sampling loop. If needed, an intelli-

gent system can also be integrated to pump a precise gas volume

to fill the loop. Please contact LDetek for more information.

A split/splitless septum injector can also be mounted for syringe injection. It can also be
heated.

6.4. Diaphragm valve and purged/heated valve box

LDetek has worked in collaboration with its valve suppliers to
get the right diaphragm valves to offer extended lifetime and high
performance. Many methods have been developed and tested to
allow high-puritymeasurement without having cross ports or out-
board contaminations. Valves for aggressive gases are also avail-
able with different coating materials. All the valves are installed
in the MultiDetek3 and the maintenance can be done on-site.
LDetek suggests doing the valve maintenance every 3-5 years.

For some applications with condensable gases, the valves can be m.__...... ... ... ...
That heated box can also be purged with inert gas when hazardous or toxic gases are pre-
sent. Please contact LDetek for more information.
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6.5. Carrier gas electronic pressure regulator (LDepc)

The carrier gas flow control in the MultiDetek3 is managed by a
high-purityLDetek electronic pressure controller (EPC). The car-
rier flow control can bemounted inline or in bypass mode depend-
ing on the application.

A manual version of the high-purity pressure regulator is also
available in the MultiDetek3. Both versions are available and can
be easily replaced becauseof their modular designs.

0.6. Ovens and columns

The MultiDetek3 can have up to 6 isothermals. These ovens can be accessed from the
front door which facilitates column replacement. Each oven can fit up to 2 x packed,micro-
packed or PLOT-type columns. The columns can be 1/8°> OD, 1/16” or PLOT type and the
maximum operating temperature of each oven is 200 Celsius degrees. A safety temperature
cut-off switch protection is installed in each oven to avoid overheating.

A programmable oven version is also available in the MultiDetek3. It has the same internal
dimension as the isothermal version and can then offer the same columns configuration.
The MultiDetek3 platform can accept up to 3 programmable ovens or a combination ofiso-
thermal ovens and programmable ovens. It offers a lot of flexibility.

Figure 13: Isothermal and programmable oven
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6.7. Large 15.6”” touch screen LCD & LDChroma+

The MultiDetek3 offers an easy
and complete interface working on
Windows 10 loT. With its clear
15.6”’touch screen LCD, it allows
the operator to easily navigates
through the different menus. More-
over, the system includes an Ether-
net port for remote control.

6.8. Built-in sample purging and monitoring system
MULTIDETEK2 CHASSIS
GC CONFIGURATION
L == _——— - — |
CARRIER‘ ~ & ~ | TO DIAPHRAGM VALVES & COLUMNS ‘
INLET ST I
LDEPC1
ORIFICE |
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Figure 14: Built-in sample purging and monitoring system
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Handling highly flammable gas like silane or any other hazardous or explosive gases re-
quires a high level of safety, and it is what LDetek offers with its built-in sample purging
and monitoring system inside the MultiDetek3 compact GC. This system consists of 4
steps of safety:

Step 1: The sample gas flow path external to the purged box is fully welded offering no
possibility of leakage.

Step 2: A selection valve (V1) is mounted before the sampling loops. That selection valve
is configured to allow thehazardous gas to go to the sampling loops only for a short and
predetermined duration just before starting the analysis. The duration the sample is flowing
is configured in the factory and is dependent on the configuration. The rest of the time, the
selection valve is switched on a purged gas which is normally the same gas type as the car-
rier gas. In the eventuality of leakage on the sampling loopsor the injection diaphragm
valves, the risk of a hazardous situation will be reduced because the sample is only flowing
for a short duration.

Step 3: A sealed purge box containing the sample flow electronic pressure controller
(LDEPC2) and the diaphragm selection valve (V1) is mounted in the MultiDetek3 chassis.
That box is normally purged with the same gas as the carrier gas. That environment requires
a low purge flow rate of about 10-30sccm through a fixed orifice. The box is ambient air-
free, and the system isready to use after a short period of about 20-30 minutes. This wait-
ing period is only required during the initial start-up because the box is continuously
purged once the MultiDetek3 is connected to the carrier. Having a box fully purged with
UHP carrier gas eliminates the ignition risk in the potential presence of silaneor any other
explosive gases. A 1psig relief valve (RV) is mounted on the box to build upa minimum
sealing pressure and to maintain a constant purge with the carrier gas.

Step 4 (optional): The sealed purge box could be continuously monitored using a micro-
PED to selectively measure trace N2 to ensure there is no air contamination in the sealed
box and to avoid ignition in the presence of hazardous gas. If traces of airis measured in the
purged box by the micro-PED (PLASMAZ2), then an alarm is activated to shut off the flow
of hazardous gas inside the MultiDetek3. The shut-off valve must be mounted externally to
the MultiDetek3 chassis. The feedback signal controlling the shut-offvalve comes from the
MultiDetek3. It is required to maintain the sample gas pressure coming to the shut-off
valve below 10psig to minimize the risk of ignition. The flow type selected by the selec-
tion valve (V1) is controlled with the electronic flow controller (LDEPC2) to ensure a sta-
ble and constant flow rate regardless of the gas type selected.
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6.9. Bolt-on compact purifier

A compact purifier can be bolted on the MultiDetek3 back panel. It offers the same per-
formance as the standard gas purifier but with a more compact design. The maintenance is
easysince the compact unit is mounted on the back panel of the MultiDetek3. The unit of-
fers intelligence, and the LED diagnostic system will turn red when the unit must be re-
placed. In normal operation, the lifetime is 3-5 years on average.

Figure 15: Compact LDP-1000

6.10. Advanced Quartz Crystal Microbalance sensor

The Advanced Quartz Crystal Microbalance sensor from Michell Instruments is now inte-
grated inside the MultiDetek3 GC to provide reliable, fast, and accurate measurement of
trace moisture content in a variety of applications where keeping moisture to a minimumis
of critical importance. The analyzer provides consistently accurate measurements of trace
moisture. This consistency is achieved using a self-calibration system, which adjuststhe
sensor with an internal moisture generator. The moisture generator is supplied with a cali-
bration traceable to NPL and NIST, so the long-term stability of its measurements is guar-
anteed. Having such a module inside a GC allows for combining multipleimpurities analy-
sis with trace moisture inside the same instrument.
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7.LDChroma+

The MultiDetek3 system is powered by a powerful dual-core micro- 0
controller, with one core specifically dedicated to digital signal pro- 0.:
cessing (DSP). This microcontroller communicates with a 15.6-inch
touchscreen panel PC that runs on the Windows 10 operating system.
The system is designed to offer users a user-friendly and comprehen-

sive interface called LDChroma+. Moreover, a USB connector is rigyre 16: LDChroma+ logo

available on the front panel to enable easy connection to a keyboard. In
the following section, we will explore the different tabs and menus
available on the LDChroma+ interface.

7.1. Configuration
The configuration tab shows different menus describe below.
7.1.1. Machine Manager

The Machine Manager menu provides the option to import or export all the settings of the
MultiDetek3 in a machine file format (.md3m). This file encompasses all the settings and
the history of the device and can be easily opened on another computer that has LDChro-
ma+ installed. This feature is particularly useful for diagnostic and backup purposes.

Machine Manager ¥
Curr... Machine Type
PD3-Testbench MultiDetek3
- MD3-Testbench MultiDetek3

Delete Copy ... Rename ... Export ... Import ...

Figure 17: Machine Manager

Open: This button allows you to open the selected machine.

Delete: This button allows you to delete the selected machine.

Copy: This button allows s you to copy the selected machine.

Rename: This button allows you to rename the selected machine.

Export: This button allows you to export the selected machine into a machine file (.md3h).

Import: This button allows you to import a machine file (.md3h).
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7.1.2. Method Manager

The Method Manager allows you to manage all the methods you have on your Multi-
Detek3. You can double-click on a row to open the method.

Method Manager *

Method

Method1
Method2

Delete Copy ... Rename ... Export ... Import ...

Figure 18: Method Manager

Delete: This button allows you to delete the selected method.
Copy: This button allows s you to copy the selected method.

Rename: This button allows you to rename the selected method.

Export: This button allows you to export the selected method into a method file (.md3c).

Import: This button allows you to import a method file (.md3c)
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7.1.3. Calib Manager

The Calib Manager allows you to manage all the calibrations you have on your Multi-
Detek3.

Calib Manager >

Calib
H2

Copy .. | | Rename..

Figure 19: Calib Manager

Delete: This button allows you to delete the selected calibration.
Copy: This button allows you to copy the selected calibration.

Rename: This button allows Allows you to rename the selected calibration.

7.1.4. Factory
The Factory menu is used to restore the factory settings.
7.1.5. Network

The Network menu is used to show the current network settings.

MNetwork *
(O Manual 1P (®) Automatic IP
IP address : 192.168.1.50
Metwork Mask : 255.255.255.0
Default Gateway : 192.168.1.1
Apply

Figure 20: Network
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7.1.6. User and Admin Mode

User Mode: In this mode, the user has limited access to settings. He cannot change set-

tings or force the analog and digital 1/0.

Admin Mode: In this mode, the user has access to all the menus. By default, the password
to access the admin mode is “12345”, but it can be changed in the setting menu (see section

7.3.1.8).

7.1.7. Set Language

The language menu is used to select the language of LDChroma+.

Set LDChroma+ Language

Select your language

English
Esparicl
Francais
Pycckwmii
L
H#:E
=9

English || Preset..™

oK Cancel

Figure 21: Set Language
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7.2. Chromatogram tab
7.2.1. Chromatogram

The Chromatogram menu is the hub for running analyses, providing access to crucial in-
formation such as chromatograms, results, alerts, oven temperature, sample flow, and car-
rier flow. This section aims to provide a comprehensive overview of the menu, enabling
users to easily navigate its features and capabilities.

{0 LOChromas - o X
Configuration Chromatogram _Settings  Calibration Tools About Quit

Chromatogram Aug/16/2022 08:41:10
848214, 58.076

8000 PN

, ~_ ,
7000{% Q/P 02 137552208 :
6000 CH4 :489.339ppb ( 9 )

L S O o | JI | R | B S S | ||

400 500 600 700 800 900 1000
Time (s)

BupuaiL| siskeuy

T TIT T I

ns
'
o
o
o

1
TI]

‘Y’:O’Z’x" CO “CHE™

1- The chromatogram displays real-time data from ongoing analyses, with the X-axis in-
dicating the time in seconds and the Y-axis representing voltage in mV. During an ac-
tive cycle, a live view of the chromatogram is displayed. If a previous analysis is open
from the historic menu, it can also be viewed within the chromatogram display.

2- Once peaks are integrated by the software, their corresponding concentrations will be
displayed in the top right corner of the screen.

Legend n
3- To access the legend, click on the "Legend" button located in  [55,... 241
the top left corner. From the legend, you can show or hide i
peaks and display the raw signal of each sensor. When you Eﬁ
hover the cursor over the chromatogram, the voltage of each -
sensor is shown in the legend. Additionally, the menu allows b oo o
displaying valve timings on the chromatogram, which can be 2= 22048

useful for troubleshooting purposes. _
Figure 23: Legend menu
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The button located at the bottom left is called Peak Scale (PS), which allows users to
adjust the display of the chromatogram. By clicking on the PS button, three display
modes become available - on sensor, automatic, and manual. In the ‘on sensor' mode,
peaks are integrated directly onto the raw signal. The 'automatic’ mode reprocesses
peaks and displays them on a single line at 1000mV. Reprocessing includes adjusting
the polarity and applying software gain, which is automatically calculated based on the
calibration. By default, the gain is set to display peaks at 3500mV with the calibration
gas. Users can change these parameters by accessing the settings menu (section
7.3.1.1). In the 'manual’ mode, users can adjust the gain and polarity manually via the
settings menu (section 7.3.1.2).

The first table located in the bottom left corner of the Chromatogram menu displays
temperature information, including the oven temperature, HCD temperature, and heat-
ed zone temperature. The second table shows the carrier flow (LDEPC) and sample
flow rate.

The last table shows the concentration of each peak after they have been integrated.

The first menu is used to select the method, while the second menu is used to select the
stream. The 'Start' button initiates an analysis, and during an active cycle, it changes to
'Stop." Clicking on the 'Stop' button will terminate the analysis prematurely. The 'Auto
Restart' checkbox is used to enable automatic restarting of the analysis or sequence
once the cycle ends.

The “Print” button is us to print the current chromatogram and data.

The Trending tab displays a graph of the sensor's raw signal over time. This feature can
be especially useful for troubleshooting purposes as it allows the user to visually identi-
fy any irregularities or anomalies in the signals.

7.2.2. Bottom bar

in MD3-Testbench connected ‘

Figure 24: Bottom bar

The bottom bar is split into 3 sections and contains critical information about the system.

7.2.2.1. Left-bottom bar

The left section of the bottom bar contains seven icons. The first icon displays a letter
which indicates the system's mode. A ' A" icon indicates that the system is in admin mode,
while a "U" icon indicates that it is in user mode.

The second icon displays an exclamation mark /', 1f the icon is coloured, it indicates that
the current settings differ from the ones on the motherboard. In this case, you will need to
download the settings to the DSP before starting an analysis. To download the settings,
right-click on the left-bottom bar and select 'Download settings'.
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The third icon displays the letter ' ¥ 1f it is coloured, it indicates that one or more outputs
are forced. This may occur when the system's outputs have been manually forced for diag-
nostic purposes. The icon serves as a reminder to the user that the system's outputs are cur-
rently forced. To remove the forced outputs, right-click on the left-bottom bar and select
'Reset All Forces'.

The next icon displays a floppy disk ', 1f it is coloured, it indicates that changes have
been made to the system's settings but they have not yet been saved on the panel PC. To
save the changes, right-click on the left-bottom bar and select 'Save Settings'."

The next icon displays three books V' and if coloured, it indicates that LDChroma+ is
connected to LDReport. When flashing in green, it indicates that there is a data exchange.

The wrench key icon ' is next in line and provides users with information on mainte-
nance. If the icon is flashing orange, it means that maintenance will be needed soon, while
a flashing red icon indicates that maintenance is due.

For systems with a dilution system (LDGDSA), the next icon is used to confirm whether
LDChroma+ is properly connected to LDGDSA. If the icon is coloured, it confirms that
the connection is established.

As discussed above, if you right-click on the left-bottom bar, a context menu will appear.

Oven3 Save Settings o
Ovend

HCD1
HCD2

Download Settings
Reset All Forces

Heate... Method...
User Mode
n2 v Admin Mode.. st
AM Set Language... L‘d

Figure 25: Left-bottom bar menu
Save Settings: Save all the settings to the disk and clear the floppy disk icon.
Download Settings: Selecting this button will download the setting to the motherboard
and clear the exclamation point icon. This button is only shown when the exclamation sign
is coloured.
Reset All Forces: Save all the settings to the disk and clear the floppy disk icon.
Method: Open the method manager.
User Mode: Switch to the user mode.

Admin Mode: Switch to Admin mode.

Set Language: Open the language menu.
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7.2.2.2. Middle-bottom bar

The middle part of the bottom bar displays the "device status”, which indicates the status of
communication between the panel PC and the motherboard. When the communication is
established, it shows "MD3-XXXX connected". If there is no communication between the
two, it will display "MD3-XXXX not connected”. By right-clicking on the bottom bar, a
menu will appear showing information about USB communication.

7.2.2.3. Right-bottom bar

The right bottom bar provides vital information about the alerts on the MultiDetek3 sys-
tem. The colour of the bar changes to red when one or more alerts are active and yellow
when there is a warning. If the bar is gray, it indicates that there are no alerts, and the sys-
tem is ready for analysis. Double-clicking on the bar will open the alert menu, where users
can view detailed information about the alerts, including their type and the date they oc-
curred. To acknowledge an active alert, users can right-click on the right-bottom bar.

Alerts X
Active  Historic  Setup
Description Date
[1.01] Low flow on "Sample1” 2022-12-22 16:03: 14
[3.02] Temperature deviation on "HCD 1™ 2022-12-22 16:03: 14
[3.03] Temperature deviation on "Heatedzone” 2022-12-22 16:03: 14
[3.01] Temperature deviation on "COven2” 2022-12-22 16:03: 14
[5.04] Temperature limit reached on "Ovend” 2022-12-22 16:03: 14
[5.05] Temperature limit reached on "Ovens” 2022-12-22 16:03: 14
[2.00] Flow deviation on "LDepc1” 2022-12-22 16:03: 14
[2.01] Flow deviation on "Sample1” 2022-12-22 16:03: 14
[1.00] Low flow on "LDepc1” 2022-12-22 16:03: 14
£ >
Acknowledge All Acknowledge Refresh

Figure 26: Alerts menu

Active tab: The Active tab displays a list of all currently active alerts. Active alerts are
shown in red, while those that have been acknowledged are displayed in blue. At the bot-
tom of the tab, there are buttons to acknowledge all active alerts or individual alerts. Addi-
tionally, a button to refresh the alert list is also available.

Historic tab: It contains a history of all the last activated alerts.

Setup tab: From that tab, alerts can be configured. It is possible to change the way they
behave, assign them to an output relay or disable them completely.
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7.2.3. Historic

The Historic menu enables users to access previous analysis results. By clicking on a row,
the selected analysis will automatically load into the chromatogram menu. A green bar sit-
uated at the top of the historic menu indicates that LDChroma+ is connected to LDReport,
and it turns red if the connection is not established. If disconnected, users can right-click
on the red bar to access analyses stored locally within LDChroma+. There are navigation
buttons located on both sides of the green bar that allow users to move between pages and
view older or newer analyses. At the bottom of the historic menu, users can find a button to

import historic files (.md3h) and another button to print the current table.

Historics

(= Fri, Aug-19-2022
15:20:33
15:09:30
14:58:27
14:47:24
14:36:21
14:13:58
14:02:55
13:51:52
13:40:49
13:29:46
13:18:43
13:07:41
12:56:38
12:45:35
12:34:32
12:23:29
12:12:27

11.C7.CE

Import Historic...

@ Historic [LDReport connected]

Description

||Sample
||Sample
||Sample
[|ISample
||Sample
||Span
||Span
||Span
|ISpan
||Span
||Span
||Span
||Span
|ISpan
||Span
||Span
||Span

e mim

Print

coz

=LDL
<LDL
=LDL
<LDL
0528
=LDL
<LDL
=LDL
<LDL
<LDL
=LDL
<LDL
=LDL
<LDL
=LDL
<LDL
<LDL

~1m

co

=LDL
<LDL
=LDL
<LDL
<LDL
=LDL
<LDL
=LDOL
<LDL
<LDL
=LDL
<LDL
=LDOL
<LDL
=LOL
<LDL
<LDL

a¥atalat

x

Historics Import Compare Rework

223 analyses Page1/9
CH4

<LOL
<LDL
=LDL
<LDL
<LDL
0.878
0.789
1409
0.862
1.318
0915
1.120
1.181
1.023
0.931
1.298
1.843

nAnn

Newer: Show newer analysis.

Older: Show older analysis.

Import Historic: The import button allows you to import historics from the hard drive or
external storage. The analyses that were imported will appear in the “Import” tab.

Figure 27: Historic menu

Print: The “Print” button allows you to print the current table.
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Moreover, a context menu will open after you right-click on an analysis.

Export Historic... *
Calib Method 3
Compare...

Set Description...
Send to LDReport
Rewaork Raw Data...

Tools...

Figure 28: Historic advanced tools

Export Historic: The export button allows you to export the selected historic on the hard
drive or external storage. Chromatograms can be exported in .md3h or .xIs.

Calib Method: Allows you to calibrate a method using the selected analysis.

Compare...: This allows you to compare different chromatograms. The selected analysis
will appear in the “Compare” tab.

Set Description: This allows you to edit the historic description.
Rework Raw Data: This feature allows the user to resend historic data to the DSP for re-
processing. Before sending the data, the user can modify the sensor's filter settings accord-

ing to their needs.

Tools: To add offset or gain on historic sensor data.
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By right-clicking on the top-bar, a context menu opens up that allows the user to select dif-
ferent filters. For example, selecting the "Today" filter will display only the analyses per-
formed on the current day.

Last Historics
Today

Next Day
Previous Day
Request...

@ Historic [LDReport connected] Refresh e

+  Auto Refresh Historics
88 e h'de’ (ad

Historics Import Compare Rework 223 analyses Page 6/ 9
Description co2 co CH4

Historics
Figure 29: Historic list window

Last Historics: Shows the most recent historical data.
Today: Filters the table to show results from the current day.

Next Day: Filters the table to show results from the following day. If for instance, the view
is showing results from 4 days ago, this button can be used to show results from 3 days

ago.
Previous Day: Filters the table to show results from the day before.
Request: Allows users to request historical data from LDReport.
Refresh: Manually refreshes the historical data table.

Auto Refresh Historic: Automatically refreshes the historical data table when a new anal-
ysis is done.
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After double-clicking on a row in the historic menu, a new window will appear displaying
more detailed information about the analysis, such as concentration, area, retention time,

height, and noise.

The top-left section of this window displays the currently selected peak, and the top-right
section allows you to modify detection parameters. Here, you can select the detection algo-
rithm you want to use by editing the “Peak type” parameter. Additionally, you can manual-
ly integrate the peak enabling “Use Manual Detection.”

The bottom section of the window allows the user to select the peak they want to work on
and view information such as area, retention time, and noise.

¥ peak Analyzer: CO2 Thu, Aug-18-2022 X
p— Peak Type (V)Biggest P...
z Peak Direction Up
s00— LDL Value 0.500
E Minimum Height 0.000
- Minimum Width 0.000
- Minimum Area 0.000
4800 % of ends 20.00
- Peak base hybrid
4500~ - -
: Use Manual Dete... no
4a00- Start Time 0.0
: End Time 0.0
4300
4200
4100~
4000
3%0—3
3800~
3700 e R
250 380 70 280 230 200 210 420 oy
| _Area Reten.. Height Peak No.. Area RawA..
b ~l
¥ co 4936.. ppb 19434 4801 1623.. --- 19434 19473 ‘
* CHe 501.5.. ppb 15710 6095 7023. --- 15710 15866
e Senso... 0 avg noise= 0.00 slope= 0.000000
|Hit= Senso... 0 avg noise= 0.00 slope= 0.000000
Mt Sensn... 0 _ava  noise= .00 slone= 0.000000 v

Figure 30: Peak Results
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7.3. Settings Menu
7.3.1. Setting

The MultiDetek3 has a menu where all the parameters of the system can be accessed.
However, It is important to note that making changes to these settings without proper
knowledge and guidance can negatively impact the performance of the system. Therefore,
any changes made to the settings in this category should be done only after consulting with
LDetek support. Furthermore, the available settings may vary depending on the software
version installed. To update the software, please contact LDetek support to ensure that the
versions are compatible with your system.

The settings in the menu are split into two categories. The first category is called "Meth-
ods™ and contains the settings related to the analysis methods, including parameters such as
peak and peakset.

The second category is called "Machine™ and contains the settings related to the GC, such
as flows, ovens, detectors, sensors, valves, streams, sequences, columns, and 4-20mA
modules.

The following section will showcase the different parameters configurable from the setting
menu.
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7.3.1.1. Methods

LDChroma+ - O X
Configuration Chromatogram Settings Calibration Tools About Quit
Settings
Methods LDL Settings
=2 Analysis Time 660 (Cimo LDL
S ¥ Peak Stream Change Time 0 (O Display < LDL Value
X co2 Digit Peak Value 3 -
¥ co Current Calibration N2 @ Display = LDL
X CH4

() pisplay 0
2 Machine[MD3-004..

=5 Flow Moving Average...

& Oven

HCD

iu Detector

M Single Sensor (A) Resp. axis max 8000 mV — A
i Valve (B) Resp. axis min omv ﬁj 1 -
we 4-20mA (C) Time axis min os | ] aeeeeesssssss=s=- (EW
a Stream (D) Time axis max 660 s —
M Column (E) Peak at span 3500 mV
M Modbus (F) Peak base 1000 mv wa
M Report (G) Peak box height 300 mv — (g
(H) Peak Box base 0mv —
LDGDS = I (H)
(B) ——\H)
Q QMA B) —>
P LDP1000 (e i)
) )
Print
A 11 MD3-0047622 connected

Figure 31: Settings menu

Analysis Time: The cycle time of the method.

Stream ChangeTime: It is the time when it is possible to change the current stream with-
out affecting this analysis. This parameter is used only when running a sequence and if the
next analysis in the sequence has a different stream. When the value is 0, the stream will

never change during this analysis
Digit Peak Value: The number of digits displayed in the results (resolution).

Current Calibration: It is the calibration associated with the method.

LDL Settings: To change the way the results are displayed when the reading is below the
detection limit. When set to “no LDL”, LDChroma+ will show any values even if the re-
sult is below the detection limit. If “Display < LDL Value” is enabled and if the LDL is
0.010ppm, LDChroma+ will show “<0.010 ppm. If “Display < LDL Value” is enabled,

LDChroma+ will simply show “<LDL and if “Display 0” is enabled, it will show “0”.
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Moving Average: This button opens a window that allows the user to configure the mov-
ing average.

(A) Resp axis max: The maximum value of the chromatogram’s Y axis.
(B) Resp axis min: The minimum value of the chromatogram’s Y axis.
(C) Time axis min: The minimum value of the chromatogram’s X axis.
(D) Time axis max: The maximum value of the chromatogram’s X axis.
(E) Peak at span: The height of the peak in mV at span.

(F) Peak base: The height of the zero baselines.

(G) Peak box height: The height of the peak box.

(H) Peak box base: The height between the peak box and the X-axis.
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7.3.1.2. Peak
LDChroma+ - O X
Configuration Chromatogram Settings Calibration Tools About Quit
Settings
Methods
= N2 D 4 Status  Type Valu... Valu... Digital Output
= ¥ Peak Setup (V)Biggest P...
Start 353.0
X co End 422.0
¥ CHa Gain(man. sc... 1.00
8¢ Machine[MD3-004.. LDL 0.500
= Flow Min Height 0.00
& Oven Min Width 0.00 (Dadd | | X Delete | | _* Modify
HCD Min A.rea 0.00
" Mb Points -
s Detector Min Start Slope
e Single Sensor Min End Slope )
& Valve % of ends 20.00
we 4-20mA Peak base hybrid
a Stream Hide Result no Name Value Digital Qutput
M Column Result Order ... auto 0-500ppb 500
M Modbus
I Report
LDGDS
Q OMA
P LDP1000 (Dadd | | X pelete | | _» Modify
Print
A In MD3-0047622 connected
Figure 32: Peak setting menu
Setup: The peak detection algorithm can be changed by double-clicking on “set-
up)’
Start: The start time of the current peak
End: The stop time of the current peak
LDL: The lowest detectable limit (LDL). Any result with a concentration lower
than this value will be considered LDL.
Alert: It is where you can define an alert level for each peak
Ranges: The ranges are used for the 4-20mA scale; 0 “unit” (ppb, ppm or

%) = 4mA Range Value = 20mA
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The parameters below “LDL” may vary depending on the peak detection algorithmused.
The detection algorithms are described below.

There are 7 types of detection for a peak.

Biggest Peak:

Multi Peak:

Bypass detection:

FWHM:

Averaging:

Follower:

(V)Biggest Peak:

The algorithm will detect every rise and everydrop using the start
and end slopes. A rise followed by a drop is considered a peak. In
the Biggest Peak mode, the biggest peak detected in the window
will be kept.

In the peak window, the algorithm will detect every rise and every
drop. A rise followed by a drop is considered a peak. In the Multi
Peak mode, the first rise and the last drop is considered as the peak.

In this mode, we compute the area of everything upward at the
start and the end of the window.

This is a mode currently in development.

Instead of computing an area, this mode makes an average of the
reading during the window. This is used for online sensors.

Same as “Averaging” except that the 4-20mA is continuously
refreshed.

Same as “Biggest Peak” except that the detection is made by using
vectors.
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7.3.1.3. Flow
LDChroma+ - O X
Configuration Chromatogram Settings Calibration Tools About Quit
Settings
. Samplet
Methods A D 3
Bl = N2 Setup Sample - Manual
% Peak P Value 0.020
¥ o2 IValue 0.030
¥ o D Value 0.000
¥ CH4 Low Alert (ml... 2.00
8 Machine[MD3-004... Pt Alert (%) 10.00
== Flow Low Limit (ml... -10.00
> Hi Limit (ml... 5000.00
_"_,,_"’ LDepc1 Display Order 3
5o LDepc2
4 Lookup
% Time Table
& Oven
HCD
[ 2w Detector
M Single Sensor
i Valve
we 4-20mA
a Stream
) Column
M Modbus
I\ Report
LDGDS v Print
A In MD3-0047622 connected
Figure 33: Flow setting menu
Setup: By double-clicking on it you can change:
e The name of the flow
e The type of flow
o Sample
o Carrier
e The flow control type
o Automatic (closed-loop control)
o Manual (just for reading, no output)
o LDepc (extern control)
e Input / Output used for the control
P Value: Proportional gain for the closed-loop control
I Value: Integral gain for the closed-loop control

D Value: Derivate gain for the closed-loop control
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Low Alert: Below this value, the Low Flow alert will turn ON

Pct Alert: The percentage of deviation allowed before the flow deviation
alert

N The lowest value to be considered as a normal condition. If

Low Limit: - : .
we have readings lower than that, the system will stop trying
to control it. Because there is probably something wrong, a
broken sensor for instance.

Hi Limit: The highest value to be considered as a normal condition. If we

Lookup Table:

have readings higher than that, the system will stop trying to con-
trolit. Because there is probably something wrong, a broken cable
forinstance.

This is the table to convert the sensor reading into units
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7.3.1.4. Oven

LDChroma+ —

Configuration Chromatogram Settings Calibration Tools About Quit

Settings
Oven1
Methods D 1
N2 Setup Isothermal
82 Machine[MD3-004..
= Flow P Value 50.000
= & Oven I Vvalue 0.300
D Value 100.000
) Dev Alert (C) 3.00
z?; 'I;'?r:zu'lgble Léw. Li.mit (C) 0.00
Hi Limit (C) 500.00
o Oven2 Display Order 1
o Oven3 Use double PID no
& Ovend
& HeatedZone
HCD
iu Detector
M Single Sensor
i Valve
we 4-20mA
4 Stream
# Column
M Modbus
I\ Report
LDGDS
Q QMA
P LDP1000 [
A 11 MD3-0047622 connected
Figure 34: Oven setting menu
Setup: By double-clicking on it you can change:
e The name of the oven
e T°sensor you want to use for this oven
e The type of oven
o On/Off (isothermal oven)
o On/Off+fan (programmed ramping oven)
o Proportional (HCD)
e Input/ Output needed for the control
P Value: Proportional gain for the closed-loop control
I Value: Integral gain for the closed-loop control
D Value: Derivate gain for the closed-loop control
Dev Alert: The percentage of deviation allowed before the oven tem-

peraturedeviation alert
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Low Limit;

Hi Limit:

The lowest value to be considered as a normal condition.
If we have readings lower than that, the system will stop
trying to control it. Because there is probably something
wrong, a broken sensor for instance.

The highest value to be considered as a normal condition.

If we have readings higher than that, the system will stop
trying to control it. Because there is probably something
wrong, a broken cable for instance.
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7.3.1.5. Detector

LDChroma+

— Oa *
Configuration Chromatogram Settings Calibration Tools About Quit
Settings
Detector1
Methods
N2 D 1
82 Machine[MD3-004... Setup Plasma
= Flow Started Count -
& Oven Display order 1
HCD Power Qutput (%) 40.00
i Detector
i= Sensor
M« Sensor2
7% Detector2
M« Sensor3
Wi= Sensord
M« Single Sensor
£ Valve
we 4-20mA
4 Stream
W Column
M Modbus
I Report
LDGDS
Q OMA
P LDP1000
Print
A In MD3-0047622 connected
Figure 35: Detector setting menu
Setup: By double-clicking on it you can change:
e The name of the detector
e Thetype
o Plasma
o TCD
o FID
e Input/ Output needed for the control and monitoring
Power Output: The value in % for the power delivered to the detector
lection of a rel wer to th r. Onl for
Power Relay: Selection of a relay to cut power to the detector. Only used fo
TCD detectors.
Started Count: The number of counts where the detector is considered ON
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7.3.1.6. Sensor

LDChroma+ - O X
Configuration Chromatogram Settings Calibration Tools About Quit
Settings

Methods

N2 D 1

82 Machine[MD3-004... Setup Sensorl

= Flow Base Offset (mV) 1000

& Oven Filter Type Hone

HCD

i Detector
= £ Detector

1+ Sensorl

e Sensor2

o Detector2
e Sensor3

e Sensord

M« Single Sensor

Operating voltag...

Use for leak
Display order

Long Term Monit...

Sampling Rate (h)

Sensor Noise Wi...

Start Time
End Time

401
yes

yes
1.00

30.0
60.0

= Valve
e 4-20mA
a Stream
) Column
M Modbus
I Report
LDGDS
Q OMA
P LDP1000

Print

MD3-0047622 connected

Figure 36: Sensor setting menu

Setup: By double-clicking on it you can change:
e The name of the sensor
e The colour on the chart
e The type of filter: Average, Median, FIR or Curve Fitting

Base Offset: If you enter O, this parameter has no effect. If you put any other
value, outside a peak window the filtered value of this sensor will
be set at this value.

Filter Level: This is a value in second. The more seconds you put in, the more
effective the filter will be. For instance, if you put 10 seconds
with an “Average” filter, the filtered value will average 10 sec-
onds of raw data.

Operating Factory normal sensor operation voltage

Voltage:
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7.3.1.7. Valve
LDChroma+ - O X
Configuration Chromatogram Settings Calibration Tools About Quit
Settings
Valve1

Methods

N2 D 2

82 Machine[MD3-004.. Setup 1241

5o Flow Type Single injection & ports

& Oven Display order 1

HCD Sampling loop 24" 2.39ml

4 Detector Part Number

i« Single Sensor
=l & Valve

= Valve3

2 Valved Default 2

i Valve5

i Valveb
we 4-20mA
4 Stream
# Column

M Modbus

I Report

LDGDS
Q QMA
P LDP1000

Time (s) State

(at start) OFF
1.0 ON

60.0 OFF

Enable yes

+ WM =

Print

A Ih MD3-0047622 connected

Figure 37: Valve setting menu

Setup: By double-clicking on it you can change:
e The name of the valve
e The digital output associated with it
Type: Configuration of the valve (Injection, Heartcut, Backflush, etc.)

It shows the sampling loop volume if it is a valve that contains a

Sampling Loop: sample loop

Display Order: This determines the order the valve will have in the menu.

Time Table: The table contains the time when the state of the valve change.
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7.3.1.8. Machine

Configuration Chromatogram Sett

ings Calibration Tools About Quit

Settings

Machine [MD3-0047622

Methods
N2
* pioocllall oo Automatic Analysis Printing no
'-’_’,_‘-’ Flow Default Printer
& Oven Taghame MD3-0047622
HCD Password
iu Detector Recording

he= Single Sensor Save Windows Position no
i Valve Custom Fields
we 4-20mA Digital Start Mode Start/Stop

X Use Batch Mode no
a Stream
# Column

M Modbus

I\ Report

LDGDS

Q QMA

P LDP1000
< > Print

A 11 MD3-0047622 connected

Automatic Analysis
printing:

Default Printer:
TagName:

Password:

Recording:

Save WindowsPo-
sition:

Custom Field:

Figure 38: Machine setting menu

To activate automatic printing after each analysis

To select a default printer
Alias of MD3

To manage passwords for the admin mode

To manage the folder or drive where the analysis re-
sults arerecorded

To activate the windows position feature

To setup custom fields associated with results
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7.3.1.9. 4-20mA

LDChroma+

Configuration Chromatogram Settings Calibration Tools About Quit

Settings

Methods
N2

55 Flow
& Oven
HCD
o Detector

& Valve
=] we 4-20mA

W 4-20mA2
e 4-20mA3
4 Stream
# Column
M Modbus
I\ Report
LDGDS
Q OMA
P LDP1000

2 Machine[MD3-0047622]

D 1
Setup 420mA01
Measured 4mA 3.95
Measured 20mA 20.05
Display Order 1

i Single Sensor Test Value (ma)

== 4-20mA1

> Print

MD3-0047622 connected

Setup:

Meas-
ured
AmA:

Meas-
ured
20mA:

Test
Value
(mA):
Display
Order:

Figure 39: 4-20mA settings menu

By double-clicking on it you can change:
e The name of the 4-20mA
e The analog output associated with it

The current measured during the calibration should be
put there.By double-clicking on the field, the output
will be set to 4mA.

The current measured during the calibration should be
put there

To force the selected 4-20mA output at the desired value

This determines the order this 4-20ma out will have in
the menu.
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7.3.1.10.Stream

LDChroma+ — O X
Configuration Chromatogram Settings Calibration Tools About Quit
Settings
" Sample |
Methods
N2 D 2
%2 Machine[MD3-0047622) Setup Sample
=% Flow Use for calib. no
& Oven Display Order 2
HCD
44 Detector
M« Single Sensor
31 Valve
~we 4-20mA,
= a Stream
4 Span
® Column
M Modbus
I Report
LDGDS
Q QMA
P LDP1000
< > Print
A in MD3-0047622 connected
Figure 40: Stream settings menu
Setup: By double-clicking on it you can change:
e The name of the stream
e The digital output associated with it
Use for Calib.: This is used to determine the stream used for calibration of the
analyzer
Display order: This determines the order this stream will have in the menu.
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7.3.1.11.Sequence

LDChroma+ - O X
Configuration Chromatogram Settings Calibration Tools About Quit
Settings
. Sequencel |
Methods
N2 D )
82 Machine[MD3-0047622] Setup Sequencel [=-N2[ON] - Purge Time : 60 5
55 Flow Disable Stream At End ~ Yes - Sample - Until the end
& Oven Use with Digital Start ~ No
HCD
i Detector
}« Single Sensor
&2 Valve
we 4-20mA
= a Stream
a Span
a Sample
== Sequence
= Sequencel
M Column
M Modbus
I\ Report
LDGDS
Q QMA OAdd ' Modify | | < Delete
P LDP1000
< > Print
A In MD3-0047622 connected
Figure 41: Sequence setting menu
Setup: By double-clicking on it you can change the name of the Sequence
Disable Stream at If it is enabled, at the end of the sequence, no stream will be
End selected
Add: To add analysis to the current sequence
Modify: To modify an analysis in the current sequence
Delete: To delete an analysis in the current sequence
Analysis By double clicking modify on one line in the analysis area
selection: you canchange:

e The method selected for this analysis
e Purge time before starting this analysis

e The stream selected for this analysis
Select between Until analysis end or a pre-set time
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7.3.1.12.Column

LDChroma+ — O X
Configuration Chromatogram Settings Calibration Tools About Quit
Settings
(2 Methods ~
B N2 D 1
88 Machine[MD3-0047622] Setup Columnt
55 Flow Description Packed Mol Sieve 6'
& Oven Part Number
HCD Display Order 1
#n Detector Temperature (C) 90.0
}e Single Sensor Duration (hours) 8.00
4 Valve Limit Regeneration Number 10
= 4o venireyonse e :
2 @ Stream Completed Regeneration 1}
a4 Span Total Duration (hours) 0.00
a Sample Max Temperature (C) 150.00
= 1= Sequence
iZ Sequencel
= ® Column
) Column2
@ Column3
® Column4d
# Column5
M Columné
M Modbus v
£ > Print
A n MD3-0047622 connected
Figure 42: Column setting menu
Setup: By double-clicking on it you can change
e the name of the column
¢ the oven that contains this column
e the valve(s) and state of it(them) when column regeneration
IS in process
Description: Additional description in the column
Temperature: Temperature setpoint of the regeneration
Duration: Duration of the regeneration
Limit Reg. Nb: The maximum setting suggested for regeneration

Warning Reg.Nb: Settings for warning on suggested max. regeneration process.
Started Regen.:  Indication of how many regeneration processes started.

Completed Reg.:  Indication of how many regeneration processes were completed.

Total Duration: Indication of how much time of regeneration the column had
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7.3.1.13.Modbus

i
Configuration Chromatogram Settings Calibration Tools About Quit
Settings
| . _Modbus |
o Es [ Rules |
B N2 SlavelD 1 Name
48 Machine[MD3-0047622] TCP port s02
55 Flow Serial port coM1
+ @& Oven High byte first{Integer)  yes
+ HCD High word first(Integer) yes
1 & Detector High byte first({Float) yes
M Single Sensor High word first(Float) yes
T & Valve Activated TCP + Serial
T we 4-20mA
= § Stream Indirect Data Map Last Result Rules
a Span Refe... Type  Description ~ Rule
i Sample 45001 0: [43001]
=1 :Z Sequence 45002 1: [43101]
iZ Sequencel 45003 2: [43201]
+ @ Column 45004 3: [43301]
M Modbus P ‘5' {:;‘;gﬂ
I Report 45007 6: [43601]
LDGDS 45008 7: [43701]
Q OMA 45009 8: [43801]
P LDP1000 45010 " 9: [43901]
< > Print
A Ih MD3-0047622 connected
Figure 43: Modbus setting menu
Slave ID: The SlavelD is a unique number for each Slave in your Modbus network.

The SlavelD can be any number between 1 and 254. If a Slave receives
a communication with the wrong SlavelD, it will be ignored

High byte Options to adapt the communication to different DCS default language
/High word
options:

TCP port: This is the TCP port used for Modbus. For now, it is impossible to choose
another value than 502

Indirect Indirect Data Map is an advanced feature to regroup any other register
Data Map: in a single adjacent area

Rules: Rules are used with the Last Results Registers

Last Result:  Inthe Modbus mapping, there is an area for the 10 last results. By default

Rules (if no rules are used) the latest result is in result[0], and the oldest is in
result[9]. So when a new result arrived, result[9] is discarded, result[8]
becomes result[9] and so on. If you assign a rule to a result, the result
will be replaced only if the rule is respected. Could be useful if we want
to assign a stream to a certain result
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7.3.1.14.QMA

Configuration Chromatogram  Settings  Calibration Tools  About Quit

Settings

& Wakvel ~
£ Vabvel
2 Wahved
2 Valved Enable yes
2 VabveS Peak H20
21 Valve§ Valve QMA
ki, Cwen Ovend
2} Machine[MD2-0078515] Sample Loepe LDepc3
. Misc Calib LDepc LDepcd
T e 4-20md, Analog Input QMA
s Mb data average 5
. Stream Use area no
# 1= Sequence
# # Coluran

# [ Analog Input
+ Oy fnalog Output
# Qr Digital Qutput
M todbus
M\ Report
LDGDS

Q [EIVER——
v

< >

Prink

L Hih o2 MD2-0078519 connected

{4 LDChrama - O =

OK

Figure 44: QMA setting menu

Enable: Enable or disable the QMA

Peak: Assign the QMA to a peak.

Valve: Assign a valve to the QMA. The selected valve will control the
sensor.

Oven: Assign an oven to the QMA. The selected oven will control the

Sample LDepc:

Calib LDepc:

Analog input:

Nb data average:

Use Area:

sensor temperature.
Assign the LDepc that will control the sample flow.

Assign the LDepc that will control the dry gas flow for QMA
calibration.

Select the analog input used for QMA. It has to be created as a
“SingleDetector” first.

Choose the number of points that will be used for averaging.
Chose between the calculation algorithms. The Area mode will

calculate the area of a complete cycle. The Delta mode willcalcu-
late the height of the signal during each cycle.
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7.3.2. Maintenance

This menu showcases the percentage of use of various components. These parameters
shouldnot be changed without contacting LDetek support. The available settings may
vary depending on the software version. To update the software, please contact LDetek
support to ensure the versions are compatible with your system.

LDChroma+ - O X

Configuration Chromatogram Settings Calibration Tools About Quit

Maintenance

I Preview

82 Method ]
& Column
£ Machine [MD3-00... Valves -
M Valve [2] valvel 0% used
[3] valve2 0% used
[4] valve3 0% used
[5] valve4 0% used
[6] Valves 0% used
[7] valves 0% used
Columns .
[1] Column1 0% used
[2] Column2 0% used
[3] Column3 0% used
[4] Column4 0% used
[5] Columns 0% used
[6] Columné 0% used
Print
A in MD3-0047622 connected

Figure 45: Maintenance menu
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7.4. Calibration Menu

LDChroma+ - O X

Configuration Chromatogram Settings Calibration Tools About Quit

Peak _Area Unit
Calibs ¥ co2 22534 463.830 ppb
N2 ¥ co 19380 492280 ppb
X CH4 15661 500.000 ppb

Last Calibration Date : Aug/19/2022 12:11:08

Calibration Historic... Apply
(no calibration note)

Calibration Analysis Files

Date

Calibration Certificate... Print

Calibration [N2

A In MD3-0047622 connected
Figure 46: Calibration menu
Peak: The name of the impurities
_Area: The area of calibration
Unit: The concentration calibration
Apply: To save all the change that were made

Calibration It displays the historic of the previous calibration. It is possible to load
Historic: aprevious one if needed.
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7.5. Diagnostics Menu

7.5.1. Analog input

This menu displays all analog inputs in the MultiDetek3 with their actual value in counts

and converted into units.

The progress bar in the corner shows the refreshing rate

Analeg Input Diagnostic @
TS I
Ovenl 16777216 cnt 5000.00 mV
Oven2 16777216 cnt 5000.00 mV
Oven3 16777216 cnt 5000.00 mv
Owend 16772338 cnt 4998.55 m\
Owend 16772732 ent 499866 mV
Ovenb 16772340 cnt 493855 mV
Flowl 12397336 cnt 212,68 ml/min
Flow?2 12394778 cnt 3693.93 m\Y

7.5.2. Analog output

Figure 47: Analog input window

This menu displays all analog output in the MultiDetek3 with their actual value in counts
and converted into units. You can also force any value for diagnostic purposes.

The progress bar in the corner shows the refreshing rate.

Analog Output Diagnostic l @

Pagel |page2 | Page3 ——
MName | | | |Forca| Value |

Flowl 65535 cnt 100.00 % [

Flow2 0 cnt 0.00 % [

Powerl 26214 cnt 40.00] 3% ’_

Power2 26214 cnt 40.00) % T

HCDL 0 cnt 0.00 % [

HCD2 0 cnt 0.00 % [

420mA-01 2621 cnt 400 % [

420mA-02 0 cnt 000 % [

Figure 48: Analog output window
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7.5.3. Digital output

This menu displays all digital output in the MultiDetek3 with their actual value. If the
square is grey, the state of the output is unknown (probably a communication problem), if
the square is dark green, the output is OFF, if the square is light green, the output is ON.

You can force any output OFF or ON. When a state is forced, an “F” is displayed inthe
square.

The progress bar in the corner shows the refreshing rate.

Digital Output Diagnostic —‘- = @
[ Page1 [Page2 | page3] —
State MName W OFF | State MName o] OFF |
114-1 L512 (rangel) - 114-9 1520 (ranged) —
114-2 LS13 range2) - - 114-10 521 (rangetq) || [
114-3 1514 (range3) 2l - J2-1 L1 (valvel) I
114-4 L515 (ranged) - - 12-2LS2 (valve2) —
J14-5 LS16 (range5) - - 12-3 153 (valved) I
114-6 L517 (range6) - - 12-4 LS4 (valved) —
114-7 L518 (rangeT) - - 12-5 LS5 (valveS) —
J14-8 L519 (ranges) N - 13-1 LSG (valvet) I I

Fig;ure 49: Digital outTput window
7.5.4. LDepc

This menu displays the communication status, the actual flow, the actual pressure, theflow
table and the PID of the LDepc.

r _
# ' LDepc Diagnostic _ - ﬁ
MName Ver.  Status Er. Comm. Current  Setpoint
| Depc | Jnocomm. | 0 | 07137300 I
Depc2 no comm, 0 97135440 Pressure
LDepc3 no comm. 0 97133300 Flow
LDepc4 no comm, 0 97134350 Output
p
1 PSL ml/fmin
D 1
mode 2
m 3
b 4
zero 5
span [
7
8
9
10

I Set Table

Figure 50: LDepc diagnostic window
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7.5.5. Modbus/Register

This menu displays the actual values of every Modbus registers

— M
T S
Address Type Description Value
= Modbus Mapping

# Command Regist...
# Machine Info

# Machine Status

[+ Last Result

Figure 51: Modbus register window
7.5.6. Modbus/Connection

This menu displays which IP is connected the MD3 and if there is some activity (sendand
receive data)

__ _

Status IP Address Packetsend Packet recy Byte send Byte recy

not used
not used

not used
not used
not used
not used
not used
not used

Rejected connections : 0

Figure 52: Modbus information window

7.5.7. Idle Sensor

This menu is used to save all sensors voltages when the system is at factory. These voltag-
es become the reference voltages.
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7.6. Regeneration

This menu is used to start a regeneration. The settings are pre-configured in the setting

menu.

Regeneration

Mame Argotek
| Argotek

D

Setup

Oven

Display Crder
Temperature
Duration (min)
Limit Mumber
Try Mumber

Close

Argotek
Ovenl

200.0
430
10

L

Mext ==|

Figure 53:Regeneration window
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7.7. About menu

The PC software version appears in this menu. The serial # of the unit appears as well. The
firmware version of the LDPECs and motherboard installed are also displayed. It is used to
evaluate the compatibility of parts and software versions installed in the unit.

About d
LDChroma+
Software : 4373
L
N MultiDetek3
LDE’T’E’K Serial : MD3-0047622
Firmware : 2422
LDReport : 3.1.10
Copyright (C) 2017 LDGDS:
UniguelD: 00-08-EE-11-E3-9A
Protocal : 2.00
LDepc
Computer
P3
P6
User account P?
P8

Figure 54: About menu

7.8. Firmware Update

This menu is used to update the firmware of the MultiDetek3. A firmware update should
not be done without contacting LDetek support.

i |
Firmware Update
Image File (.1dz) Path:
File Size: 0 bytes
Message: Selecta .ldzFile ...
Version:
| 0%

Figure 55: Firmware Update
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7.9. LDChroma+ Procedures

This section will show a few procedures that can be helpful while using LDChroma+. Feel
free to contact us at support@Ildetek.com if you have any questions.

7.9.1. How to switch from the user to the admin mode

1. Ifyou are in user mode, you will see the “U” icon in the bottom left of LDChroma+.

Cwvent 45.0 C

HCD1 45.0 C

HCD2 45.0

Heate... 40.0 C

(seq/method) ~ | | Sample o Start
» U in MD3-Testbench connected

2. Click on Configuration >> Admin Mode...

LDChroma+

Configuration Chromatogram  Settit
Machine...
Method...
Calib...
Factory...
Metwoark...

v User Mode _egen
) Admin Made... —

‘ BOOOF
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3. This window will open and you need to enter the password. By default, it is “12345”

Passwaord

>

Enter the current password | eesse

OK

Cancel

4. Once in admin mode, you will see the “A” icon in the bottom left.

Owvenl 60.0 =C
Oven2 80.0 *=C
HCD1 40,3 =C

* A Default

7.9.2. How to export a machine file

1. Ifyou are in user mode, you will see the “U” icon in the bottom left of LDChroma+. If
that is the case, you must switch to admin mode by following procedure from section

7.9.1.

2. Open LDChroma+ and click on Configuration >> Machine...

3. Once the machine manager open, select the machine you want to export and click on

the button “Export ...”.

4. The save as dialog box will open. Select where you want to save the file . md3m and

press “Save”.

5. The following window will open. Make sure all the checkboxes are checked and press

‘60k’7.
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Machine Export X

SH% MultiDetek

- Method
i{v] calib
- Historics
EWIIFWES

Description

7.9.3. How to import a machine file

If you are in user mode, you will see the “U” icon in the bottom left of LDChroma+. If
that is the case, you must switch to admin mode by following procedure from section
7.9.1.

Open LDChroma+ and click on Configuration >> Machine...

Once the machine manager open, click on the button ‘Import...” and select the ma-
chine file that you want to import.

If the machine already exists, a pop-up window will appear asking if you want to
overwrite it with the new file.
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7.9.4. How to export a historic file

1. Open LDChroma+ and click on Chromatogram >> Historic

2. Right-click on the analyse you want to export and select “Export Historic...”. You can
chose between exporting a historic file (.md3h) or an Excel file (.xIs).

@ Historic [LDReport connected]

& Newer - Export Historic... > MD3H.. ide

I calib Method > XIS
Historics  Import Compare Compare... 1 analysis Page1/1
Di Set Description... 0 N2 co2
Historics Rework Raw Data...
= Wed, Oct-04-2023 Tools...

17:00:51 |ISample 0.000 0000 0.000 0000 0.000

3. The save as dialog box will open. Select where you want to save the file and press
“Save”. Note that LDChroma+ can only import historic files (.md3h).

7.9.5. How to import a historic file

1. Open LDChroma+ and click on Chromatogram >> Historic
2. On the bottom, click on the button “Import Historic...”.

3. Browse on the computer to find the file that you want to import. Note that LDChroma+
can only import historic files (.md3h).

4. Open the tab “Import” to see the files that you imported.

i) Historic [LDReport connected] ot
P

4

Historics Import Compare Rework
Description H2 o2 02 CH4 N2

Import
Thu, Nov-02-2023

15:2713 |CH4|Strea... <LDL <DL 7.004 93844 3742
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7.9.6. How to do a calibration

1. LDetek recommend to run at least 3 cycles before calibration. Once you are ready, go
to Chromatogram>>Historic.

2. Right-click on the cycle that you want to use for calibration. You can use the latest
anayse or if needed, you can calibrate with an older analysis.

3. Click on “Calib Medhod” and select the method that you want to calibrate.

Fﬂ Historic [LOReport connected) >

Historics  Impaort Compare Rework Export Historic... 3 rnalrses Page 1/2
Descripti... Calib Method > He

Historics Compare... 02
=] Wed, 5ep-27-20..

Set Description...

14:53:43 |[He|sam.. | Rework Raw Data._. <LDL 0522 4
14:31:24 |He|Sam... 4
_ = Tools...

26025 |He|5pan - - . E— - 1
13:07:.22 |He|Span 1060. 9764 B482 9828 7246 61557 1
12:48:19 |He|Span 103.3. 9736 8478 10912 7255 54833 1
12:2%16 |He|Span 101.2.. 9684 8483 22499 71221 76511 1
1210012 |He|Span 1003. 9661 8473 9710 7228 83858 1 {
11:30:58 |He|Span 1023.. 9777 8421 1524 <lDL 88660 1
0%43:54 |He|Span 07423 8613 B440 B8H10 TO068 83251 1

=] Tue, Sep-26-2023
16:47:37 UHP He <lLDL =<LDL =<LDL <LDL <LDL 1 I
1R:27-30 LIHP He <INl <INl =1 Nl =1 Nl =1 Nl 7

4. The calibration menu will open and you will be asked —
. Calibration > ‘
for the components that you want to calibrate. Those
that are not selected won’t be calibrated. This is useful | 5®/ peak o calbrate:
when you do not have all of the componenet in the
same cylinder or for system with integrated moisture
measurement (QMA and Ceramic sensor).
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5. Makes sure that the calibration value matches your certificate of analyse (COA). If they
don’t, double-click on the cell to edit the value.

6. Click on “Apply”.

Calibration
values

1) LDChroma+

Configuration Chromatogram Settings Calibration Tools About Quit

Calibration*

Peak _Area Unit
Calibs ¥ H2 2715 -> 7058 [l 508.300 - 508.300 ppb A
i 02 ¥ Ar 100000 -> 123542 10.000 - 496930 ppb

¥ co 15349 -> 10455 [l 508300 - 508300 ppb

X N2 4537 -> 5434 [ 444700 - 444700 ppb

¥ co2 20795 -> 10049 [ 536.600 - 536.600 ppb

¥ CH4 15585 -> 26053 [ 500.000 - 500.000 ppb o

R RNTVISTS L2800 - 2707 ADE NN - ADE NN b

Last Calibration Date : Oct/04/2023 16:56:36 Calibration Historic...
... Last Calibration Note : H2, N2, CH4, CO, CO2, NMHC, Ar
o Apply button

7. Right-click on the left-bottom bar and click on “Save Settings”.

‘ Save Settings 4=
Reset All Forces
Method...
User Mode
' Admin Mode..
Set Language...

7.9.7. How to create a sequence

Sequences work only on systems that has integrated stream selector (ISS) or LDGSS.

1. Ifyou are in user mode, you will see the “U” icon in the bottom left of LDChroma+. If
that is the case, you must switch to admin mode by following procedure from section
7.9.1.

2. Go to Settings>>Settings, right-click on “Machine” and click on “Add Sequence”.
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@ LDChroma+

Configuration Chromatogram Settings Calibration

[ Methods
= [ o2 A
= X Pe;:

r.

Bili~ ¢ ¥

¥
X
¥
¥
X
X

-
= 5o Flow

WL 2= el Rl

Add Flow
Add Oven
Add HCD
Add Detector
Add Single Sensor
Add Valve

Add 4-20mA

Add Stream

Add Sequence
Add Column

3. Give a name to the new sequence and click “OK”.

4. Click on “Add” to add an analysis to the sequence. For each analysis, you must select

the method, the purge time and the stream.

stic Analysis
Printer

Madify Analysis

Sequence2

Mathod :

Purge Time:
Streams
(@) Basic

() Advanced

o2 v

e

Stream :  Sample

*

Enable

Cancel

5. Repeat point 4 for each analysis you need in the sequence.

6. Right-click on the left-bottom bar and click on “Save Settings”.
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7.9.8. How to automatically calibrate at the end of a sequence

Sequences work only on systems that has integrated stream selector (ISS) or LDGSS.

1. If you are in user mode, you will see the “U” icon in the bottom left of LDChroma+. If
that is the case, you must switch to admin mode by following procedure from section
7.9.1.

2. Go to Settings>>Settings>>Stream and select the calibration stream.

3. Make sure that “Used for calib.” is set to “yes”. If it isn’t, double-click on “no” to tog-
gle the value.

iﬂl LDChroma+

Configuration Chromatogram Settings Calibration Tools About Quit

Settings

¥ ela \alved ~

¥ ¢Ta Valved - 5
£ & Valve5 Setup Span
£ &1 Valveb Use for calib. yes
+ tZa Valve8 Display Order ‘
we 4-20mA
e 4-20mAT
we 4-20mAZ
W 4-20mA3
w 4-20mAd
W 4-20mAS
e 4-20mAbG
we 4-20mAT
a Stream

i Sample

4. Create a calibration sequence by following the steps from section 7.9.7. As shown in
the below picture, the last analysis in the sequence must be set to “Automatic Calibra-
tion at End”.
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Modify Analysis *

Sequencel

Enable

Method : 02 v

Purge Time: 0
Streams
(@) Basic Stream : | Span w

() Advanced [+#] Automatic Calibration at end

4

7.9.9. How to force a valve or a relay ON/OFF

For diagnostic purpose, you might be ask to force relays ON or OFF. The following proce-
dure will show you how.

1. If you are in user mode, you will see the “U” icon in the bottom left of LDChroma+. If

that is the case, you must switch to admin mode by following procedure from section
7.9.1.

2. Go to Tools>>Diagnostics>>Digital output.

i Calibration | Tools | About Quit

Diagnostics » Analog Input
Regeneration... Analog Cutput
Digital Output .7
LDepc
Modbus 4
Idle Sensor

3. The window “Digital Output Diagnostic” will open. The checkboxes in the column
“ON” are used to force the relays ON and the checkboxes in the column “OFF” are
used to force the relays OFF.
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Pagel | page2 | Page3

St... MName

Checkboxes to force

relays ON/OFF

14-11512 (rangel)

14-21513 (rangel) 0.00 . 114-10 LS21 (range10)

114-3 L5174 (range3)
114-4 1515 (ranged)
114-5 L5176 (range3)
114-6 L5177 (ranget)
114-7 L518 (range7)

14-81519 (ranged)

12-1 L51 (valvel)
12-2 LS2 (valved)
12-3 L53 (valved)
12-4 154 (valved)
12-53 LS5 (valved)

13-1 LSG (valveb)

7.9.10.How to see the sensors voltages

For diagnostic purpose, you might be ask to monitor the sensors’ voltages. The following
procedure will show you how. Note that in most cases, voltage should be checked when

the anayzer is idle (not running cycles).

7.9.10.1. Method 1

1. Go to Tools>>Diagnostics>>Analog Input.

2. The window “Analog Input Diagnostic will open. By clicking on “Page 3, you will be

able to see the voltages of each sensor.

Analog Input Diaghostic

Pagel |F‘agn32| Paged | .

Reset Forces

Mame

Zensorl 2
Sensord
Sensord
Sensord
Sensaorh
Zensorh
SensarT

Sensord

Raw value from the ADC

557419 cnt
624383 cnt
624411 cnt
624839 cnt
623562 cnt
624815 cnt
624187 cnt
621201 cnt

1524.34

7246
EXFENL
372,43
a7
342

Tt
i’
i’
Frr
i

ITL.04 my

370.26

it

-~

volts.

Sensor’s voltages in milli-
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7.9.10.2.Method 2

If you are in user mode, you will see the “U” icon in the bottom left of LDChroma+. If
that is the case, you must switch to admin mode by following procedure from section
7.9.1.

Go to Tools>>Operating Parameters.

The window “Operating Parameters” will open. By clicking on the third tab, you will
be able to see the voltages of each sensor as well as the factory value.

7.9.11.How to regenerate the column(s)

Regeneration can damage the column, so it should be avoided when not needed. In case of
doubt, please contact us at support@Idetek.com.

1.

4.

If you are in user mode, you will see the “U” icon in the bottom left of LDChroma+. If
that is the case, you must switch to admin mode by following procedure from section
7.9.1.

Go to Tools>>Regeneration.

Use the checkboxes to select the columns that you want to regenerate. Then, click on
“Next >>”,

Regeneration

Ao Columné
Columnil A
|:| Column2
ID [
|:| Column3 et ol &
Satu _olumn
Columng g
COwven Owvend
|:| Column5 Dicolay Ord 6
= - isplay Order
%
I Temperature 120.0
|:| Column7? .
Duration (hours) 8.00
Limit Humber 10
Try Number 0
Raw value from the ADC Success Number 0 v
Nt =
Close

Click on “Start Regeneration”.

85


mailto:support@ldetek.com

Y

5°) MULTIDETEKS
LDE{F{E{!_Q

5. Once the regeneration started, you have to wait until it end. By default most column are
configured for an 8 hours regeneration.

7.9.12.How to use remote desktop to controle the analyzer remotely

1. To use Remote Desktop, you must know the IP address of the MultiDetek3. To see it,
open LDChroma+ and click on Configuration>>Network...

4] LDChroma+

Configuration Chromatogram Se
Machine... I—
Method...
Calib...
Factory.. |

==  Network..

User Mode

«  Admin Mode..
Set Language...

| ]-%FIDW

2. A new window will appear in which you will be able to see the IP address.

Metwork *
() Manual TP (@) Automatic IP
* IP address : 192.168.2.34
Metwork Mask : 255.255. 255.0
Default Gateway : 192.168.2.1
& apply

3. On the host computer, open Remote Desktop, enter the IP address of the MultiDetek3.
Then, click on “Connect”.
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B Remate Desktop Connection = = |[é]

Remote Desktop
»¢) Connection

mel)> Computer:  192.168.2.39 -

zer name:  Mone specified

“ou will be azked for credentialz when you connect.

(= Dptions [ Connect ][ Help ]

Remote desktop will ask for the login information. By default, the username is “user”
and the password is “ldetek”.

You can now control the MultiDetek2 remotely. If needed, you can create a shortcut
that opens Remote Desktop with the right IP or pins it to Windows launch bar.

(L) LDChroma
Configuration Chromatogram ~ Settings Calibration Tools About Quit
Chromatogram

é Legend
4500 (Ee2End]
4000-2
35002
Ea000-2
@ =
825002
£2800~
g =
& 20002
o =
15002

1I]BD-f

I vl O O O T O e O DO O A (0 o e O
100 150 200 250 300 350 400 450 500 550 600

Time (s)

o )

[ Auto Restart

MD2-Testbench not connecte
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8. LDReport

The MultiDetek3 has a built-in panel PC running LDChroma+ our chro- 0
matographic software. This software is used to control the internal com- .-:
ponents of the MD3 gas chromatograph offering full control of your in-
strument. LDReport is another software installed on the panel PC along-
side with LDChroma. It is used as a complement and can perform tasks

like database management and report generation. Figure 56: LDReport logo

The database management feature allows users to consult the historic results of the analyz-
er. The data can be filtered using different parameters like streams, methods, date & time,
etc. This data can also be exported in different formats like PDF or CSV (Excel). The re-
port generation feature offers the possibility to generate customs reports. For each analysis,
it is possible to generate a certificate of analysis (COA) or a certificate of calibration
(COC).

The following sections will explain in more detail the different menus and features of
LDReport.

8.1. Local and remote

LDReport works using the client-server model. Most of the time, a client-server structure
communicates over a network on separate hardware. With LDReport, however, it is con-
figured with the client and server within the panel PC. This configuration is represented in
Figure 57. With that arrangement, LDReport is installed on the MultiDetek3’s panel PC
alongside LDChroma+ and both are communicating within the same computer. This is the
configuration that comes pre-installed on the MultiDetek3, and it allows the user to work
with both software locally.

MultiDetek3
(client-server)
Figure 57: LDReport local

For more complex installations, LDReport can be configured to work with the client and
the server running on different hardware. LDReport (server) can be installed on a remote
computer and the MultiDetek3 (client) would talk to it over the network. For installations
with more than one analyzer, all the GCs can communicate with one centralized LDReport
server. If for instance, a plant has three MultiDetek3, they could connect them to the same
computer running LDReport. Such configuration is shown in Figure 58 and allows users to
access all the analysis results on the remote computer.
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LDReport
(server)

MultiDetek3 #1 MultiDetek3 #2 MultiDetek3 #3
(client) (client) (client)
Figure 58: LDReport remote

8.2. Machine list

On the MultiDetek3’s desktop, there is an icon you can use to open LDReport. By double-
clicking on it, a web browser will open, and you will see the home page of LDReport as
shown in Figure 59.

— : Machine List [Live data]

Name ™ Mac Adress
MD3-005522 0x00005CA111EE0800
MD3-0094622 0x000067E311EE0800
MD2-0083322 0x0000078D12EE0B00
MD3-0091922 0x00008AE4A11EEDBD0D
MD3-0083022 0x00006CE311EEOBOO n
MD3-0093822 0x000082E411EE0800 n
MD3-0085822 0x00006EE411EE0800
MD2-0067622 0x00008AA111EEOB00
« MD2-0055222 0x00005CA111EEQBODD 4
Language: : : v3.1.8

Figure 59: LDReport - Machine List
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In the top-right corner, we can see if the LDReport is in user or admin mode. When in user
mode, you can click on this button to switch it to admin mode. By default, the username is
“admin”, and the password is “12345”. This button also allows you to access the user man-
ager. From this menu, you can add and delete users as well as modify passwords.

In the center, we can see a table called the machine list. This table shows all the instru-
ments connected to LDReport. When LDReport is installed locally, the list will show only
one analyzer. If LDReport is installed on a remote computer and connected to many GCs,
we will see all of their serial numbers. To access the data from an analyzer, you can click

on the pencil located on the right

The left menu allows you to switch between the different menus. By clicking on “Home”,
you can go back to the machine list and by clicking on “Setting”, you can access the set-
ting menu.

On the bottom bar, you can select the language and see the software version.

8.3. Settings menu

The settings menu is divided into 3 sections (Misc, Templates and Data). Figure 60 shows
the Misc and Template sections and Figure 61 shows the Data section.

& m

Misc

$  Valu Key $  Nam
DChroma Port 1307 stream Stream
Report

OOoERQ
|

Templates

O  Name +  File

Language: Engisn ~ v3.1.8

Figure 60: LDReport - Misc section

1- The first table allows you to change ports LDReport is using to communicate with
LDChroma. The parameters “number of days to keep” and “Percent of the number of
analysis to flush” are settings used for the auto-flush feature. Both are explained more
in detail on the following page.

2- In the analysis menu of LDReport, you can see a table with the concentration of each
impurity. Additional columns like stream names can be added by using key tokens. The
second table of the Misc section allows you to add and remove these tokens.

3- Templates are used to generate custom reports. The section template allows you to add,
remove and edit these HTML templates.

90



LDefek

Y

MULTIDETEK3

m
puf

Data @m

Jse Date Time

« Serial Number

1-

2-

Figure 61: LDReport - Template and Data sections

The button “Data” allows you to export and import LDReport’s database. By clicking
on “Data Folder”, you can see and change the folder path where the data is saved.

The auto-flush feature allows you to automatically delete old analyses when the hard
drive is almost full (more than 90% of its capacity). In the misc section, the parameters
“number of days to keep” and “Percent of the number of analysis to flush” will define
how the auto flushing is working. By default, the number of days to keep is 30 and the
percent of analysis to flush is 20%. This means that if the auto-flush feature is ON and
if the hard drive is 90% full, LDReport will flush 20% of all the analyses that are older
than 30 days. Kindly note that on average, the hard drive will take more than a year be-
fore being 90% full. This is considering a MultiDetek3 that is operating 24h per day
and 7 days per week.
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8.4. Analysis menu

From the machine list, it is possible to get to the analysis menu. To do so, you must click

on the pencil “” beside the serial number of your analyzer. A new tab will open and will
look like Figure 62.

Home

= MD3-0060222 ~

& settngs Analysis of MD3-0060222

From To
2022-06-61 0:60 2022-11-30 23:59 @
N2
T
Start Date s CoO H2 CH4 coz Stream
2022-08-18 11:52:32 0.165 ppm 0.103 ppm 0.000 ppb
2022-08-18 11:37:20 0.331 ppm 0.310 ppm 380.381 ppb 0.000 pprv
2022-08-18 11:29:35 0.325 ppm 0.311 ppm 0.000 pph 0.000 ppm
2022-08-18 11:14:30 0.763 ppm 0.645 ppm 0.000 ppb 0.000 pprr
2022-08-18 11:03:22 0.663 ppm 0.648 ppm 0.000 ppb 0.000 ppr
2022-08-18 10:52:03 1.204 ppm 0.954 ppm 0.000 pph
<«
Language: v3.1.8

Figure 62: Analysis menu

This button allows you to see the peak graph and the sensor graph. As shown in Figure 63,
the peak graph is a trending of the impurities’ concentration. The sensor graph is trending
like the peak graph, but it allows you to see the raw signal of the sensor over time. This
feature can be useful for diagnostic and troubleshooting.

This button allows you to export the analysis table in PDF or CSV.

This section allows you to filter by date and time the results you see in the analysis table.
This section shows you the results of the previous analysis. There is a tab on top of the ta-
ble that allows you to switch between methods. By clicking on the pencil, you will enter a
menu called analyze menu which gives you more information about a specific analysis.

Peak Graph

[
- h P
=S L=
Whe o e J2e  ledw ke 15w 18km (e 18w I8 200 2w 2 2w 24ke b Bde  Zden  28e 290
Date Time

Figure 63: Peak graph
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8.5. Analyze menu

From the analysis menu, it is possible to get to the analyze menu. To do so, you must click

on the pencil beside the analysis you want to open. A new tab will open and will
look like Figure 64.

Analyze started 2022-08-15 11:04:48 from MD3-0060222

gEm

Peaks

.....

Figure 64: Analyze menu

By clicking on the button “Report”, you can print an analysis report based on the selected
template. By default, LDReport comes with a standard template, but custom reports can be
created on request. This feature is explored more in detail in the following section.

This section shows the chromatogram of the selected analysis. It is possible to zoom in on
the graph and hide/show lines using the legend.

This section shows the peak table result. For each analysis, you can see the retention time,
the concentration, the height, the area and the detection limit.
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8.6. Report generation

As shown in the previous section, reports can be generated by pressing the button “Report”
from the Analyze menu. Figure 65 shows an example of the report that comes standard
with all the MultiDetek3. Details like analyzer model, stream 1D, analysis date and calibra-
tion date are automatically read from the raw data and put on the report. At the bottom, a
table shows the concentration, the retention time and the area count for each impurity that
was measured. We understand that users might have different requirements. For that rea-
son, LDReport is designed with the possibility of adding templates. By doing that, it is
possible to generate reports that have been customized for your needs.

Figure 66 shows a report generated using a custom template written in HTML script. The
template was made so the logo and address are displayed in the header. The below section
shows the same information as the default template, but if needed, additional details can be
added. It is also possible to display fields that have been entered manually. We can, for in-
stance, open a prompt command every time a report is generated and allow the user to en-
ter information like operator name, batch number, etc.

Figure 67 shows another example of a custom report. It differs from the previous template
because logic is implemented in the table. The script has been modified so the column sta-
tus shows “pass” when the concentration is below the specification and “fail” when it is the
opposite. This example shows that because reports are generated from a script, any math-
ematical operation can be done inside the report.

Custom reports like Figure 66 and Figure 67 are optional so feel free to contact us at in-
fo@Idetek.com if this is a feature you need.
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Certificate Of Analysis
Analyser Model: MultiDetek3
AnalyserS/N: 7551319
Stream: Span
Analysis Date: 2022-08-319:21:32
Calibration Date: 2022-08-30 15:41:07
Process date: Wednesday, August 31,2022

Name Value Unit Retention time Area
H2 11.77 ppm 96.54 11659.00
02 9.54 ppm 194.14 18461.00
N2 9.98 ppm 458.94 52824.00
co 10.12 ppm 501.54 10796.00
CH4 10.11 ppm 649.84 10550.00
Cco2 8.85 ppm 912.24 7682.00
17

Figure 65: Default report
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Add or remove
parameters

-

Add your logo

Add your address

LDetek Inc
990, rue Monfette Est

Thetford Mines, Qc, G6G 7K6
Téléphone:+1-418-755-1319
Fax:+1-418-755-1329
Web-site:www.ldetek.com

Email:info@ldetek.com

Certificate Of Analysis

Analyser Model:
AnalyserS/N:
Stream:
Analysis Date:
Calibration Date:

Process date:

Name
H2
02
N2
Cco
CH4

coz2

MultiDetek3

7551319

Span

202208317:1523 F—— | Display custom data

2022-08-30 15:41:07

Thursday, September 01, 2022

Value

11.78

9.80

10.26

10.10

10.16

11.58

Unit

ppm

ppm

ppm

ppm

ppm

ppm

Retention time

96.85

194.55

460.45

501.25

652.25

893.95

Add and/or remove col-
umns and rows

m

Change text & font

using prompt com-
mands

Area

11668.00

18967.00

54285.00

10779.00

10599.00

10053.00

Figure 66: Custom Report
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LDetek Inc
990, rue Monfette Est
N/ Thetford Mines, Qc, G6G 7K6
wh Téléphone:+1-418-755-1319

LDetek

Certificate Of Analysis

Analyser Model:
Analyser S/N:
Stream:
Analysis Date:
Calibration Date:

Process date:

Name
H2

02

N2
co
CH4

coz

MultiDetek3

7551319

Span

2022-09-0210:37:09
2022-08-30 15:41:07
Friday, September 02, 2022

Value (ppm) Specification (ppm)

0.05 0.1
0.00 0.1
2.18 0.1
0.00 0.5
0.00 0.1
0.00 0.05
0.00 1
17

Status

pass

pass

fail

pass

pass

pass

pass

Fax:+1-418-755-1329
Web-site:www.ldetek.com
Email:info@ldetek.com

Automatically show pass
or fail based on specifica-
tions

Figure 67: Pass-Fail template
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8.7. LDReport’s procedures

This section will show a few procedures that can be helpful while using LDReport. Feel
free to contact us at support@ldetek.com if you have any questions.

N

o MR

oo

gk LN E

=

o ok

8.7.1. How to switch from the user to the admin mode

From the machine list menu click on “User”. This button will be located in the top-
right corner.

Click on “log in” to open the login screen.

Enter the username and password. By default, the username is “admin” and the pass-
word is “12345”

8.7.2. How to add a token

Make sure that you are in admin mode.
Go to the setting menu.

Click on the plus button -> . It will be located on the right part of the section Misc.
In the field “Key” you can enter the token that you want to add. If needed, you can
click on help to see the list of tokens.

In the field “Name”, you can enter the name you want to be displayed in the column.
Click on “Apply”

8.7.3. How to edit or remove a token

Make sure that you are in admin mode.
Go to the setting menu.
Tokens will be located on the right part of the section Misc

To edit a token click on the pencil “”, edit the values and click on “apply”.
To delete a token, click on the checkbox (on the left) and click on “Delete”.

8.7.4. How to add a custom template

Make sure that you are in admin mode.
Go to the setting menu.

Click on the plus button - . It will be located on the right part of the section Tem-
plates section.

In the field “Name”, put the name of the template.

Click on “+Add file”, and select the HTML template that you want to import.

Click on “Apply”.
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8.7.5. How to export the database

Make sure that you are in admin mode.

Go to the setting menu and go to the section Data.

If you want to export the entire database, un-tick “Use Date Time”. Alternatively, tick
the checkbox if you want to export part of the database.

If you ticked the checkbox, enter the date and time.

Select the serial number of the analyzer that you want to export.

Click on “Data” and then click on “Export”

Click on “Ok” and wait until the data is exported. The progress will appear in the bot-
tom bar.

Once the data is exported, you will be able to download it by clicking on this button “

3

ne >

8.7.6. How to use the peak graph
From the analysis menu, select the start and end date you want to see on the graph.

Click on the refresh button ”” to update the table.

Click on the serial number of the analyzer. This grey button will be located on the top
right beside the export button.

Click on “Peak graph”.

In the peak graph menu, you can modify the start and end date.

You can also filter by Method and stream. Every time you make a change, make sure to
press the refresh button.

On the legend, you can click on the impurity name to hide/show a line.

On the graphic, you can click and drag a box to zoom in. To zoom out, you can right-
click.

To export this graph, you can click on the hamburger menu located on the top-right.

8.7.7. How to use the sensor graph
From the analysis menu, select the start and end date you want to see on the graph.

Click on the refresh button “H” to update the table.

Click on the serial number of the analyzer. This grey button will be located on the top
right beside the export button.

Click on “Sensor graph”.

In the sensor graph menu, you can modify the start and end date.

On the legend, you can click on the sensors to hide/show a line.

On the graphic, you can click and drag a box to zoom in. To zoom out, you can right-
click.

To export this graph, you can click on the hamburger menu located on the top-right.
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8.7.8. How to filter data by streams
From the analysis menu, select the start and end date you want to see on the graph.

Click on the refresh button “ " to update the table.

By default, the table will have a column named “Stream”. If you can’t see this column,
you need to add the token “stream” by following the procedure “How to add a token™.
In the search bar, enter the name of the stream and press enter.

8.7.9. How to generate a report

From the analysis menu, click on the pencil beside the analysis you want to use.
Once in the analyze menu, click on the button “Report” located on the top-right.

Select the template that you want to use to generate the report and click on “Apply”.

In the template is configured with prompt commands, a new window will appear. You
will be allowed to manually enter the values for all of the prompt commands. Once
done, click on “Apply”.

A new tab will open. You can review the report and click on print if it fits your re-
quirements.

8.7.10.How to connect LDReport to a remote computer

In section 8.1, we explained that LDReport can communicate with a remote computer.
To do so LDReport must be installed on the remote computer. Further, you must know
the IP address of this PC and your firewall setting must allow the communication.

If all the above are true, you can make LDChroma talk to the remote computer. You
need to open LDChroma and go to the setting menu (Settings >> Settings).

Click on “Report” located at the bottom of the left menu.

By default, the Server IP will be set to 127.0.0.1. This is the localhost and it means that
the server is installed in the MultiDetek3’s panel PC.

Double-click on Server ID and enter the IP address of the remote computer.

Finally, right-click on the left-bottom bar and click on “Save setting”.

When the connection between LDChroma and LDReport is established, the LDReport
icon on the bottom bar will become coloured <M.
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9. Back panel terminal identification

4-20mAl+ to 4-20mA10+: Analog output positive terminals for peak #1 to
4 70mal- Peak #10. Use a 500ohm resistor between + and — terminals for 0-10VDC reso-
4-20mA2+ lution on data recorders.

4-20mA1- to 4-20mA 10-: Analog output negative terminals for peak #1 to
4 90mAd+ peak #10. Use a 5000hm resistor between + and — terminals for 0-10VDC reso-
4-20mA4- |ution on data recorders.

470mAs+ Range 1to Range 10: These dry contacts can be N.O. or N.C. selectable in the

chromatogram menu. These relays are used to indicate which range is the in-
i%f strument. One relay is used for each peak.(Example: Peak 1: Contact relay is
4-MmAS+ between Range 1 and COM terminals)

4-mAg-
4-2mAR+ . . .
4-MmA®- COM: The COM is shared with Ranges, Status, Alarm1 and Alarm 2 terminals
£30mAT0
STATUS: This dry contact is open when an alarm is active (The contact status
Range 1 is the user’sconfigurable)
e 2
EEE Aux.: This dry contact is a spare contact (Used for options only)
Range & | . .
Range 7 ALARML: This dry contact is open when the process value is higher than the
E%E alarm1 set value
Range 10
ALARM2: This dry contact is open when the process value is higher than the
EI:CEHIUS alarm2 set value
[ ChromOut+: High-resolution voltage Chromatogram output+ terminal (output
% voltage is 0-5VDCbetween ChromOut+ and ChromOut- terminals)

it

ChromOut-: High-resolution voltage Chromatogram output GND terminal
GND: This is a common GND (Used as GND contact for options and Streams

only)

Stream 1 to Stream 8: These dry contacts are closed when the associated stream
has been selected. These contacts are used to remotely control the LDGSS
stream selector system.

(Example: Stream 1: Contact relay is between Stream 1 and GND terminals.
Spare: spare relay for options

T

AUX RTD+: RTD+ contact (used for the auxiliary oven only)
AUX RTD-: RTD- contact (used for the auxiliary oven only)

ALK BID +
ALK RID - AUX Heater+: Heater+ contact (used for the auxiliary oven only)
ﬂﬁf AUX Heater-: Heater- contact (used for the auxiliary oven only)
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10. Drawings & Schematics
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11. Maintenance and troubleshooting

Every MultiDetek3 is custom-built, therefore, the maintenance requirements will vary from
system to system. Feel free to contact LDetek at support@Idetek.com. if you want the
maintenance schedule specific to your analyzer.

11.1. Spare part list

The below table shows consumables and capital spare parts that can be required in a Mul-
tiDetek3. Consumables are parts that will deteriorate over time and must be replaced peri-
odically. For most MultiDetek3, preventive maintenance must be scheduled every 3 to 5
years to replace these consumables.

Capital parts on the other end are parts that are known to have a long life and/or a small
chance of failure. However, failure would cause a shutdown of the equipment because it
would take some time to get a replacement part.

The below table shows all the parts that could be required for a MultiDetek3. However,
depending on its configuration, some parts might not be required for your system. For in-
stance, Vpump-MD3 is a vacuum pump only required for systems using Nitrogen as the
carrier gas. Therefore, this part is not required if your analyzer is using another type of car-
rier gas. Please contact LDetek to get a list of parts specific to your system.

Part # Description Type Replacement
frequency

D2-MD3 Replacement diaphragm for 2 Consumable 3-5 years
streams valve (or O2 doping
valve)

D3-MD3 Replacement diaphragm for 3 Consumable 3-5 years
streams valve

D4-MD3 Replacement diaphragm for 4 Consumable 3-5 years
streams valve

D6-MD3 Replacement diaphragm for 6 Consumable 3-5 years
ports valve

D10-MD3 Replacement diaphragm for 10 Consumable 3-5 years
ports valve

DQMA-MD3 Replacement diaphragm for Consumable 3-5 years
QMA's valve

THCDFS-MD3 Replacement Tempered Humidity | Consumable 3-5 years
Control Device (HCD - Face seal
Version)

FanK-MD3 2 replacement fans Consumable 3-5 years

Vpump-MD3 Pump for analyzers with Nitrogen | Consumable 3-5 years
Carrier

MSP-MD3 Pump for analyzers with low Consumable 3-5 years
sample pressure

Compact-LDP1000, | Purifier for carrier gas Consumable 3-5 years
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LDP1000 or Large-

LDP1000

TCD-filament- Standard TCD filament Consumable 3-5 years

MD3

TCDgold-filament- | Gold-plated TCD filament Consumable 3-5 years

MD3

Collector-MD3 Collector electrode for FID Consumable 3 years

Ignitor-MD3 Ignitor element for FID Consumable 3 years

FK-MD3 Fuse kit (2 x Fuse 3Amp glass + 2 | Capital part N/A
fuse 100mA PCB + 2 fuse 1Amp
PCB)

FSM-MD3-NV Flow sensor for carrier gas or Capital part N/A
sample gas + PCB

AO-MD3 4-20mA Analog Output module Capital part N/A

Iso-Oven-MD3 Isothermal oven Capital part N/A

Ramp-Oven-MD3 | Programmable ramping oven Capital part N/A

LCD-MD3 Panel PC for the MultiDetek3 Capital part N/A

LDEPC-MD3 Electronic flow controller Capital part N/A
(LDEPC+PCB)

MCU-MD3 Microcontroller unit Capital part N/A

Motherboard-MD3 | Complete motherboard assembly | Capital part N/A
(without MCU and 4-20mA)

PS-MD3 Main Power Supply (+12, -12, Capital part N/A
+5)

PS-LCD-MD3 Panel PC’s power supply Capital part N/A

PED-MD3 Plasma module for MD3 Capital part N/A

SV-MD3 Solenoid valve 12 VDC for MD3 | Capital part N/A

11.2. Tools

Some tools are required when doing a start-up, maintenance or troubleshooting on the
MultiDetek3. The below table shows the list of tools that can become handy. These tools
are separated into 2 categories — general and repair.

Tools in the category general are useful to do common tasks like start-ups, shut-offs or
maintenance. For advanced users that intend to do repair tasks, tools in the category repair
will be useful. Please note that to attend repairs, tools from the category general are re-
quired.

Part # Description Category
ScrewdriverPH2 Philips screwdriver #2 General
Wrenchl/4 Wrench Y4” General
Wrench3/8 Wrench 3/8” General
Wrench7/16 Wrench 7/16” General
Flowmeter500ml Flow meter 0-500ml/min General
AngledWrenchl/4 | Angled wrench 1/4 for 1/16 fittings General
(10/32 thread)
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Torkwrench Tork wrench Wiha for valve screws General
7/64”Hex Allen 7/64” Hex Allen Key for valve screws | General
Key
9/64”Hex Allen 9/64” Hex Allen Key for valve screws | General
Key
1/16TubeCuttingTo | 1/16" Tube Cutting tool. Used to cut | Repair
ol 1/16” tubing inside the analyzer.
FittingPliers C-vice grip (4LW) 1/16 fittings pliers. | Repair
RestrictorPliers Channellock909 reworked for orifices | Repair

adjustment.

5/64”Hex Allen 5/64 Hex Allen Key for LDepc ad- Repair
Key justment.

11.3. Maintenance procedures

This section will try to show maintenance procedures. Because every MultiDetek3 is cus-
tom-built, the procedures can vary slightly from system to system. Feel free to contact
LDetek at support@ldetek.com. if you need clarifications.

N

10.
11.
12.
13.

11.3.1.How to replace the HCDs in a MultiDetek3

Note the sensor’s signal (Tools>>Diagnostic>>Analog Input>> Page 3).

On LDChroma+, click on “Quit” to power off the panel PC.

Once the panel PC is powered off, turn off the MultiDetek3 by putting the power
switch off.

Open the front door of the MultiDetek3 and locate the HCD on the top-right.

With a Philip screwdriver, remove the 2 screws on each side of the HCD box.
Carefully remove the HCDs from the box. The heater should be screwed on the HCD,
and the temperature sensor will be mounted inside.

Remove the heater by unscrewing it from the stainless block and pull out the tempera-
ture sensor.

Remove the inlet and outlet of the HCD module using a wrench 7/16”. The face seal
gasket should fall out and you can discard it.

Place new gaskets on the new HCD and connect the inlet/outlet.

Re-install the temperature sensor and the heater on the new HCD.

Reinstall the HCD in its box and put back the 2 screws.

Restart the analyzer and note the sensor’s signal.

Wait 2-4 hours and check the voltages again. If they are not close to the values from
point 1, feel free to contact LDetek at support@Idetek.com.
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Figure 68: HCD box
11.3.2.How to replace the fans in a MultiDetek3

Open the front door of the MultiDetek3.

You will then have access to the 2 fans located on each side. Disconnect the green con-
nector to remove the power from the fans.

Remove the fixing screws and replace the fans with new ones.

Reconnect the green connector and close back the door.

Figure 69: MultiDetek3 fans
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11.3.3.How to replace the diaphragm in a MultiDetek3

Diaphragm replacement pro-
cedure.

The diaphragm replacement pro-
cedure is the same for six and ten
port valves. If your valve has relief
pin holes in the cylinder body, just
follow the steps that refer to these
pins. Skip those steps if your valve
doesn’t have these holes in the
cylinder body.

Note: A visual inspection is
necessary and recommended
while the valve cap and the
diaphragm are removed from
the valve body. If there is any
trace of contaminant on the
valve cap wetted surface it
must be cleaned following
cleaning procedure.

Step 1 Skip this step if your valve doesn't have relief
pins. Actuate the valve by pressurizing the actuator
(ON position). When the actuator is pressurized,
insert the relief pins into their respective holes as
shown in figure 1. You may need to slightly increase
the actuation pressure to ease the pins in. When the
pins are properly inserted, depressurize the actuator
(OFF position). This step makes sure that all the
plungers are down, making it easier to install the
diaphragm and properly align it.

Step 2 Unscrew first the three screws mounted on
the outer edge of the valve cap and then unscrew
the middle screw.

Note: The screw mounted in the middle of the valve
cap is longer than the other ones. It must be re-
installed at the same place.

Step 3 Carefully lift the valve cap.
Note: Don’t touch the valve cap surface with your fingers.

Step 4 With the help of a small and clean plastic
tweezer remove the used diaphragm.

Step 5 Remove the new diaphragm from the plastic
bag. With the help of a small clean plastic tweezer
install the diaphragm in place. Make sure that the
diaphragm groove is aligned with the recess in the
cylinder body.

Note: Manipulate the diaphragm only by its edge.
Don't touch the process area with your fingers or
dirty tools. This will affect the detector baseline
and/or contaminate column.

Fo

Figure 1

Step 6 Re-install the valve cap on the cylinder
body by aligning the cylinder dowel pins with
valve cap corresponding holes and gently de-
pose the valve cap on the diaphragm. Make sure
that the counter bore on the valve cap for the
screws are aligned with the screws are aligned
with the threads in the cylinder body.

Note: If you feel any resistance, you may not be
aligned properly.

Step 7 Re-install the four mounting screws by
beginning with the longer one that must be in-
stalled in the center hole of the valve cap. Tight-
en this screw to 5 Ib-in (0.6 N-m) using a proper
torquing tool and then continue with the 3 other
ones.

Note: Make sure to have two compression
washers per screw installed in the proper posi-
tion.

Step 8 Tighten first the center screw to exactly
20 Ib-in (2.3 N-m) using a proper touring tool and
then continue with the 3 other ones.

Step 9 Skip this step if your valve doesn't have
relief pins.

Re-pressurize the actuator and remove the relief
pins.

Step 10 The valve is now ready to be used.
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11.3.4.How to replace a purifier with a MultiDetek3

Note the sensor’s signal (Tools>>Diagnostic>>Analog Input>> Page 3).

Power off the old purifier and remove the power cable.

Remove the new purifier from the shipping box and protective wrapping. Make
sure that both end caps are tight, and that the unit is in good condition. Also, make
sure that the specifications match the old purifier (voltage, fittings type and gas
type).

Disconnect the old purifier from the carrier gas line.

a. If your system has in, out and bypass valves, close the in/out and open the
bypass valve. Then, disconnect the inlet and outlet fittings to remove the
purifier.

b. If your system only has an inlet valve, close it to stop the carrier flow.
Then, disconnect the inlet and outlet fittings to remove the purifier. The
following steps must be done quickly to avoid contaminating the Multi-
Detek3 with Air.

c. If your system does not have valves, close the carrier from the source.
Then, disconnect the inlet and outlet fittings to remove the purifier. The
following steps must be done quickly to avoid contaminating the Multi-
Detek3 with Air.

Connect the new purifier by starting with the inlet fitting.

a. If your system has in, out and bypass valves, you can now open the in/out
and close the bypass valve.

b. If your system only has an inlet valve, you can re-open it once both fittings
are connected.

c. If your system does not have valves, you can re-open the carrier gas source.
Let the purifier purge for about 30 min. The re-connect the power cable and power
iton.

Wait 2-4 hours and check the voltages again. If they are not close to the values
from point 1, feel free to contact LDetek at support@Idetek.com.
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Troubleshooting
11.4.1.Low flow/flow deviation on sample

Check if the sample flow setpoint matches the value in the document operating pa-
rameters. The flow setpoint can be found in the menu Set-
tings>>Settings>>Flow>>Sample.

Check if the sample pressure matches the value in the document operating param-
eters. It should be 5-30 psig for most systems.

Measure the flow with a flow meter connected to the sample vent of the Multi-
Deteka3.

Contact LDetek support (support@Idetek.com) with the results obtained in the
previous steps.

11.4.2.Low flow/flow deviation on LDepc

Check if the carrier pressure matches the value in the document operating parame-
ters. Typically, this pressure is set to 100 psig (7 bars).

Increase the carrier pressure by 10 PSIG to see if the carrier flow stabilizes on the
setpoint.

Put back the carrier pressure at the value in the operating parameters to see if the
flow stabilizes on the setpoint.

Decrease the carrier pressure by 10 PSIG to see if the carrier flow stabilizes on the
setpoint.

Try to bypass the gas purifier to see if the carrier setpoint comes back to normal.
Contact LDetek support (support@Idetek.com) with the results obtained in the
previous steps.

11.4.3.0ven temperature deviation

Check if the carrier pressure matches the value in the document operating parame-
ters.

Open the front door and check if the green connectors for each oven are well con-
nected.

Refer to the drawing “’Motherboard PCB’’ from section 10 to identify the fuse
used for each oven.Check if the fuses are blown or not by removing them and
measuring the continuity.

Check the status of the LED associated with the defective oven. Refer to the draw-
ing “’Motherboard PCB’’ from section 10 The green LED turns on when the oven
is heating. Check if the LED is ON or OFF orblinking. If the setpoint is 45 Celsius
and the reading value is 25 Celsius, then the LED should be continuously ON.
Contact LDetek support (support@Idetek.com) with the results obtained in the
previous steps.
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11.4.4.Detector off

1. Check if the raw signals for the sensors match the values shown in the document
“Operating Parameters”.

2. Open the front door and check if the connectors on the detectors are well connect-
ed.

3. Contact LDetek support (support@Idetek.com) with the results obtained in the
previous steps.

11.4.5.Lost peaks

1. Check if there are flow alarms and resolve them.

Check if there are temperature deviation alarms and resolve them.

3. Check if the raw signals for the sensors match the values shown in the document
“Operating Parameters”.

4. Contact LDetek support (support@Idetek.com) with the results obtained in the
previous steps.

no

11.4.6.Defective 4-20mA module

1. Refer to drawing ’Motherboard PCB’’ from section 10 to identify the 4-20mA
modules and fuses. Check if the fuse is blown or not by measuring its continuity.
Recalibrate the defective module as per section 7.3.1.9.
3. Swap the defective 4-20mA module with a known working module and check if the working
module is still functioning.
4. Contact LDetek support (support@Idetek.com) with the results obtained in the
previous steps.

N

11.4.7.Unstable measurements

1. Make sure that there is no active alarm. If there are alarms, they must be resolved.

Make sure that the calibration has been done properly.

3. Contact LDetek support (support@Idetek.com) with the results obtained in the
previous steps.

N

11.4.8.The panel PC doesn’t start

1. Confirm that the input voltage matches the value shown in the document “Operat-

ing Parameters”.

Check if the green LED located on the right-bottom corner is ON.

If the green LED is OFF, make sure that the power switch is turned ON.

4. Check the connection between the power supply and the panel PC. To do that, refer to the
drawing “’Top and bottom rack section’’ from section 10. Further, open the front door and
check the connections on the panel PC.

wn
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5. If the connections are good, measure the voltage on the connector on the Panel PC. The

voltage should be 19VDC.
6. Contact LDetek support (support@Idetek.com) with the results obtained in the

previous steps.
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