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1. Forewarning

Any user that wants to use tMultiDetek3 Tracdmpurity analyzemmust read this manu-
al. It containsimportantinformationto successfullyoperatethis instrument.LDetek as-
sumeghatall operatordhavetakenthetime to readthisinformationbeforeinstaling, oper-
ating androubleshooting this analyzer.

If any erroris suspected byhereader pleasecontactLDetek.LDetek reservetheright to
make any changes subsequent editions of this document without prior notice to holders
of this edition.

We wantto thankyou forchoosingLDetek as yougasanalyzersupplier.
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2. Warranty, maintenance, and service policies

Goods and part(s) (excluding consumaplaanufactured by the seller are warranted to be
free from defects in workmanship and material under normal use and servieefice

(12) monthsafter installation and statp and not exceedingighteen (18)months from
shipment date. Consumable, chemicaldr&prings, etc., are warranted to be free frdea

fectsin workmanshipandmaterialundernormaluseandservicefor a periodof ninety

(90) daysfrom the dateof shipmentby the seller.Goods,part(s) proverby the sellerto be
defectivein workmanshipand/ormaterialshall be replacedor repaired,free of charge,

F.O.B. Seller's factory provided that the goods, part(s) are returned to Seller's designated
factory, transportatiorchargegrepaid,within the twelve (12) monthsafterinstallationand
startup and not exceeding 18 months from shipment date. In the case of consumable
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)andconsumablare capablef beingrenewed, repairedr replaced.

The Seller shall not be liable to the Buyer, or any other person, fétogher damagd-
rectly or indirectly, arisingfrom the useof the equipmenbf goods from breachof anywar-
ranty,or any othecause.

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 ABOVESTATED EXPRESS WAR-
RANTY. NO OTHER WARRANTIES ARE GRANTED INCLUDING, BUT NOT LIM-
ITED TO,EXPRESS AND IMPLIED WARRANTIES OF MERCHANTABILITY AND
FITNESSFORA PARTICULAR PURPOSE.

THIS WARRANTY IS THE ONLY WARRANTY MADE BY LDETEK INC. FORTHE
GOODSDELIVERED HEREUNDER, AND NOEMPLOYEE,REPRESENTATIVEOR
OTHER PERSONOR ENTITY IS AUTHORIZED TO ASSUME FOR LDETEK INC
ANY OBLIGATION OR LIABILITY BEYOND OR AT VARIANCE WITH THIS
WARRANTY IN CONNECTION WITH THE SALE OH.DETEK PRODUCTS.

Limitations of Remedy SELLER SHALL NOT BE LIABLE FOR DAMAGES
CAUSEDBY DELAY IN PERFORMANCE.THE SOLEAND EXCLUSIVE REMEDY
FOR BREACH OF WARRANTY SHALL BE LIMITED TO REPAIR OR REPLACE-
MENT UNDER THE STANDARD WARRANTY CLAUSE. IN NOCASE, REGARD-
LESS OF THE FORM OF THE CAUSE OF ACTION, SHAOHE SELLER'SLIABIL-
ITY EXCEEDS THE PRICETO THE BUYER OF THE SPECIFICGOODS
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MANUFACTURED BY SELLER GIVING RISETO THE CAUSE OF ACTION. BUY-
ER AGREESTHAT IN NO EVENT SHALL SELLER'SLIABILITY EXTEND TOIN-
CLUDE INCIDENTAL OR CONSEQUENTIAL DAMAGES. CONSEQUENTIAL
DAMAGES SHALL INCLUDE BUT ARE NOT LIMITED TO, LOSSOF ANTICIPAT-
ED PROFITS, LOSS OF USE, LOSS OF REVENUE, COST OF CAPIAND DAM-
AGE OR LOSS OF OTHER PROPERTYOR EQUIPMENT. IN NO EVENT SHALL
THE SELLER BE LIABLE FOR PROPERTY DAMAGE AND/ORTHIRD-PARTY
CLAIMS COVEREDBY UMBRELLA INSURANCE AND/OR INDEMNITY COVER-
AGE PROVIDED TO THE BUYER, ITS ASSIGNS,AND EACH SUCCESSORNTER-
ESTTO THE GOODS PROVIDED HEREUNDER.

Major force. The seller is not liable for failure to perform due to labour strikes obacts
yondt he sel Icomtroh. s direct

SERVICEPOLICY

1. If a productshouldfail during the warranty period, it will be repairedfree of
charge Forout-of-warrantyrepairs, the customer will be invoiced for repair charges at
currentstandardabourand materials rates.

2. Customers who return products for repairs, within the warranty period, and the
productis found to be freeof defect, maybe liable for the minimum currentepair
charge.

3. For partsreplacementheoriginal partmustbe returnedwith the serialandmod-
el numbersf the analyzerNO PART WILL BE SHIPPED IF THE ORIGINAL IS NOT SENT
BACK TO LDETEK INC.

10
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RETURNING A PRODUCT FOR REPAIR

Upondeterminingthatrepairservicesarerequired the customemust:
*ObtainanRMA (ReturnMaterial Authorization)number.
*Supplyapurchaserder numbeor other acceptableformation.

eInclude a list of problems encountered along hignname, addresgelephone, and
RMAnumber.

*Shiptheanalyzerin its original crating orequivalentFailureto properlypackagehean-
alyzerwill automatically void thevarranty.

*Every gagonnection must be capped with appropriate metal caps. Failure to do so will

automatically void thevarranty.
*Write the RMA numberon theoutsideof thebox.

*Use an LDetelapproved carrier. Also, the delivery must be sent to LDetek facilities.
LDetekwill not accept airporto-airportdelivery.

L. Detekwill notcoverthetransportatioriees.
Other conditions and limitations may apply to international shipments.

PROPRIETARY RIGHTS

Buyer agrees that any L Det eprddscts erdefed anar e , fi

cludedin the goodsorderedare proprietaryof LDetek. No change modification deface-
ment,alteration reverseengineeringneithersoftwarede-compilationsnorreproductios of
suchsoftwareor hardwareproductsor disclosureof programmingcontento other parties
areauthorized without thexpress written conseaf LDetek.

To maintain LDetek’s trade secret and
firmware,such items araotsold hereunder but alieensedo thebuyer.

LDetekInc. reservesheright to interruptall businesselationshig andwarrantyor service
if thereis anytentativefrom any customergo reverseengineeringany of LDetek products
or to tamper with any sealed module.

TrademarksandproductidentificationasMULTIDETEKS3 arethe propertyof
LDetekInc. andshallbeusedonly in connectiorwith LDetek'sproducts No third party
couldremove oefaceany model numbesr marks.

ot her

11



¢

LDE:I'E’K MULTIDETEKS3

3. Declaration of conformity

\ ¢
L

BU Declaration of Conformity LDE’vl'E’K

1. Product model:MultiDetek 3 Compact gas chromatpgraph A PST BRAND
2. Name and address of the manufacturer:
LDetek Inc.

990Monfette E.
Thetford Mines, QC G6G 7K6
+1(418)7551319

Email: info@ldetek.com

Thisproduct 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 HazardouSubstances (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 accordan
with Article 4, paragraph 3 of 2014/68/EU by using SEP (sound enginéeg practice) in the design and
manufacturer and are provided with adequate instructions for use.

4. Standards

CISPR32: 2015A1: 2019 Class A : Electromagnetic compatibility of multimedia equipment- Emission
requirements

EN610161:2010 Safety Requirements for Electrical Equipment for Measurement, Control, and
Laboratory Use Part 1: General Requirements

5. On behalf of theabovenamed 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.

{ ;
T Pany-Gagné 7 CTO
Thetford Mines, QC

Date: 03/2022

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 Chomatographybetector

PED/TCD/FID

Online Detectors:

Quart Crystal Microbalance / CeramicdvalOxide / Electro-
chemical / Zirconia

Standardeatures:

Temperaturecontrolled process GC
15, 6 touchscregrewith 1366 x 768 HD resolution (IP¢
Windows 10 IoT

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 gase
4-20 mA isolated outputs

Alarm Historic

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

High-resolution Chromatogram output

Options:

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

Compact purifier attached to the chassis for generating hig
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 Cr
(ppb/ppm) or Ceramic (ppm)
Built-in online sensor module for trace oxygen: Electrocher
(ppm) or Zirconia (ppm)

Gasconnections:

1/ 8’ ' faceseallof cbrhpression fittings

Carrierpressure:

100PSIG(other carrier pressure available on request)

Ambienttemperature range:

10 °C- 45 °C

Ambient temperature control rar
feature:

20°C- 40°C (out ofthis range, surrounding ambient temper:
ture must be stabilized)

Calibrationgas:

50%¢to 90% of the full scale

Samplepressure:

5 to 30 PSIGother pressuseavailable on request)

Supply:

115VAC, 50-60 Hzor 220 VAC,50-60Hz

Powerconsumption:

Maximum500 Watts

Repeatability:

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

Accuracy: » Betterthan+/- 1% erroror LDL whicheveris higher
LDL: » 3 timesthenoise 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 n

haveits 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-@gtHblished in
the industry for many years, includifiasmaEmissionDetector (FED), Flamelonization
Detector FID), Thermal Conductivity Detectoif CD), and others upon request.

PED

The PED operates on the principle of spectroscopic emisg\goure quartz cell is placed

in an electromagnetic field generated by a specific-mggnsity generator. This electro-
magnetic field creates plasma, which emits light at different wavelengths. By using appro-
priate optical filters, the detector can detect the degingdrities 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 mairgaimospheric pressure

in the analyzer vent Any back pressure on the detector vent connection can cause dam-
age and requiréhe 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. Thistemperature chamgis 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 Reolatile or semivolatile compounds, such as gas-

es, inorganic compounds, and some organic compounds.

15
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5.2. Analyzer application

The MultiDetek3is specifically designed for analyzing impurities asaimple as outlined in the
instrument's specification sheet. Using this instrument withoeimgr gas type may cause damage

to the analyzerTo ensure safe and proper use, refah&"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 ensurdahe proper starup of theMultiDetek3 it is important to follow the steps below.

All LDetekproducts 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 conta@tsupport@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. Locatethedocuments, USHIrive, fusekit 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 tasection10 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 putige lines Please consult the "Operating Pa-
rameters" document included on the USB drive for information on the appropriate carri-
er gas typgpressureandgas line connections.

5. The carrier gas purifigl.DP1000)must bestarted first andat installit, follow the steps
in the LDP1000 wuser’s manual

6. After the LDP100Chas beermpurged, connedts outletto the back panel connection of
the MultiDetek3 named” Car r i er I nl et?” Be ftisrveryim-onnect i
portant to remove all theaps installed on thiglultiDetek3back panelAny back pres-
sure on the detector vent connection can cause damage and requihe 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 ireticat 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 waith®unit to boot.
TheMultiDetek3 works within a Windowsbasedenvironment.LDChroma+will start
automatically after the stauip. After each bocup, the chromatogram screen shown be-
low will appear.
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u In MD3-Testbench connected Low flow on “LDepcl”

Figure 1: Boot up screen

9. Before proceeding, it is essential to resolve all active akextgpt for'Flow deviation
on Sample" and "Low flow on SampleTo view the list of active alerts, doulbdéck
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 arethe principalalers thatyou mayencounter:

Temperatureleviation: This type of alert isiormalduring initial statup 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
= ﬁ 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 #:low deviation on LDepc#: This alert may appear after the in-
itial startup, and can take a few minutesdisappear as the LDEPC must stabilize to their
setpoint The setpoints for each LDEPC are listed in the document "Operating Parameters,"
or can also beseenfrom 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 carrierlirtted. above checks do not re-
solve the alert, please contact LDetek support for further instructions
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= _‘,_r’—__, Flow
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4 S0 Samplel
= .(} Oven
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£ O Heatedzone
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Mo Time {s)

1 (at start)
+

Copy Paste

LDepc1 - Time Table

Point
30.0

HCD

)

HCD

+ % Detector
Wit Single Sensor
H £y Valve
+ g Stream
# M Column
M Modbus
I\ Report
LDGDS
Q oMA

P LDP1000 v Print

MD3-Testbench connected

Low flow on “LDepcl”

Figure 4: Flow setpoint

A B

Low flow on sampleThis alert will typically resolve automatically within a few minutes.
During initial startup, the sample proportional valve needs some time to stabilize. The set-
point for the sample flow can be found 1in
also check the sample setpoint in the settings menu (Settings>>Settings>>Flow). Select the

sample flow and | ook at the first wvalue in
sists and no flow change is detected after a few minutes, please verify that the sample pres-
sure is set to the value specified -BOh the

psig). Additionally, make sure that thaght stream is selected, and finalgnsure that

there are no obstructions between shenplesource and the analyzesampleinlet. If the

alert remains active after these checks, please contact LDetek support for further assis-
tance.

Detector # offThis alert may be resolvexlitomatically after a few minutes. It is the time
required for the detectors to stabilize and purge after the initiallgta®nce 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 muystirge. Apartial purgewill take about2-3 hoursanda
good purgewill take 1224 hours depending on the system configurafimte that for ppb
systems witlrangesof measurementselow 1000 ppb, the purge may tak& 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 betweer28% 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 within23% 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 fubcale range. Additionally, the balance gashe cylinder

should match the carrier gas or sample gas.

For example, if the MultiDetek3 is configured to measui®pPpm Ar and &0ppm N2 in

Oxygen using Helium as the carrier gas, a certified span gas with a concentration range be-
tween 59ppm Ar and 2545ppm 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 sparcgasder 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 disappedt might be requird to select the sm stream from the chro-
matogram menuRjgure 22). When thealertsareall resolved, the red aleiar on the bot-

tom will automaticallydisappear.

Once the sample lines are properly purged, simply start a frpoiethe chromatogram
menu.At theendof theanalysisjt isimportantto look atthechromatograrto make sure all
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peak(s) fit completely in their respectivei ndow( s ) . | f perfectheintep e a k s

grated into their respective window, restart the analysis several tinlles.issue persists,
it is recommended to send the machine file (.md3m) to LDetek support for further instruc-
tions Refer tosection7.1.1for furtherdetailson Machine fileexporting.

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. Whenall peals are within their integration windovthe sparcalibration ofthe sys-
tem can be don®efer to sectiofr.4for details about calibration.

13.  After thecalibration, the system can be switchedheprocessamplegas and is
ready for normal operation.

5.4. Shut-off

During normal operationhe MultiDetek3 must always be purged with carrier gas. Leav-
ing the system withoutarriergasmay resultin air contaminatiorthat could damagethe
analyzer permanently.

If the system needs tme stoppedthe connections on the back panel must be capped. Make
surethatthe carrier gass closedbefore capping the analyzbecauseny back pressure

to the detector ventconnectiors will damage the plasma detector moduke Refetto the
steps below to ensutke proper shubff of the unit

1. In LDChroma+ makesure you are in Admin modm LDChroma+ If needed, refer to
section7.1.6UserandAdmin Mode.

2. Oncein adminmode,click on* Q u iA wihdow will popup askingyou if youwantto
power offthesystemC 1| i ¢ k and thépadd PCGwill turn OFF.

3. It takes 30 seconds for the panel PQum off. Once it is powexrd OFF, the green
LED atthe bottom right of the screen will turn OFF. You can now turn OFfMihle
tiDetek3by switchingthe power switch located on thmack panel.

4. Closethesamplegassupplyby closingthe cylinderor anyvalvethatcontrokit.

5. Disconnecthesamplenlet andsampleoutlettubes frontheanalyzer baclpanel.

6. If needed, repeat stegsand5 for spangas, and O2 doping gas.

7. Decrease the carrier gas pressure to 2@msidisconnect the carrier inlet tube frim
analyzer back panel.
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8. Putamale capverthecarrierinlet tube thatwasremoved.

9. If the actuation gas is coming from the same source as the carrieepeat steps 7
and 8 for the actuation gaget.

10. Removeall theremainingventstubeson the backpanel.

11.Install dl the capsonthe MultiDetek3back panel.

12.Power OFFthe LDP1000 by moving its power switch to OFF andthen, remove the
power cable.

13. Wait until the LDP1000reaches thambienttemperaturéabout 2 hours)

14.Removethe tube connectedat the outlet connectionof LDP1000and quickly capthe
outlet connection othe purifierwith a male or female cap. The type of caps depends
on your LDP1000 model.

15. Removethe tube connectedat the inlet connectionof LDP1000and quickly cap the
inlet connection otthe purifierwith a femalecap. The type of caps depends on your
LDP1000 model.

16. Shutdownthe carriergassourceon the cylinderor 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 theeliability and durability of the internal componenits.this section, we will ex-
plain the importance of the continuous supply of carrier gas and its purity.

Figure6 shows a typicainstallationof a MultiDetek3 The carrier gass suppled with an
automatic switchover syste.DASS). This systemalso includesa 2 inlets integrated
streamselector(1SS). This allows the operator to switch betwdlbasample and span gas.

As shown inFigure7, ome installatioamight use a LDGSS instead of an IS®n these instal-
lations, streams are connecténl the LDGSS before going the MultiDetek3.Figure 6 also

shows thatin Oxygen doping system has been added for tracen&&surement. For more
details, pleaseeferto section5.5.302 doping Generally speaking, Argon, Helium or Ni-
trogen are used as carrier gas. Their physical properties make these gaseslibedsp

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 calrgsamplegasto the chromatographic columrendgasde-
tectors, thereforehe purity ofthe carrier gas is very important. To maintain the equilibri-
um inside the analyzer, we must start witteaified carrier gasvith a purity of grade 5 or
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higher £99.999%). Thigyradeis certifiedto havea maximum concentration of 10 ppm of

total impurities.The grade 5 carrier is then purified byfikker-type heated gas purifier

(LDP1000). Starting from grade 5, the outlet purity of the purifier will be 99.999999%
(grade8.0). Some applications might require different grades of carrier gas. Please refer to

the document “Operating Parameters” to see Ww

As demonstrated ifrigure6, an automatic switchover system is required to automatically
switch the carrier gas cylindewhen the pressure reach@90-250psig. This automatic
switchoversystemensureghatthereis no carrierflow interruptionin the systemOncethe
systemis switchedto the backup bottle, it is the responsibility of the user to replace the
empty bottle. The lifetime of a carrier bottle is application dependent suia tomid-
sizeGCrequires &0 litres (9cubic metershottle onceamonth.
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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 betause
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 regpgbase
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.

Figure7 andFigure8 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 unexpedtadlyworth notic-

ing that the gas consumptidor valve actuation will be negligibleA mid-sizewill con-

sume about 10ml per cycle which is small compaoethe few hundred tmin of carrier
consumption.

Figure7 is the lowcost and easiest way to interconnect the actuation gas to the carrier gas
source. This technique avoids the need of installing a second source of gasi&bion.
Having a reasonable long volume of piping externally to the GC systearhkach buffer

and will absorb the pressure shocks during valve actuation.

Figure8 is the highclass 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 doubdtage 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 dusthge 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

Figure6 shows a typical installation that requires O2 doping. This feauay required

when O2 is measuredat the ppm/ppb level and ised to keep our system saturated with
Oxygen. In chromatography, it is well known that oxygen is adsorbed by the Molecular
Sieve and the porous polymgpe 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.

Figure9 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 dopingnlet 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 A@DOppm 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 measureZ0ppm 02, the O2 doping bottle should be about 200ppm.

The pressure of that said bottle must be set at a value betvafgsiy. Depending on the

GC application, the flow consumption of the doping gas will be as low as 100sccm for a
period varying from 27 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 10is switching to the doping gas at the beginning of an analysis cycle and the dop-
ing gasis 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 includediis chassis. This section will describe
eachcomponent that capereplaced for maintenance upgrade.

6.1. Detectors

ThePEDd et ect or

modul e i s

a

155 mm

(6.17)

contains alcomponents needed to proceed to accurate measurement. The MuBi€zetek
acceptup to 3 PEDsin the samechassisThis moduleis maintenancdree. The PED isa

very sensitive and selective detector perfect for trace impurities. It can only be défective

the detector has been pressurized or contaminated with liquid ectngientratiorhydro-
carbonsThePPEDdesign is modulaand carbeeasily replaced osite.

The FID detector is used tb measurénydrocarbons ands design makes it suitable for
easy operation. The maintenance is easy since it offers easy accessh Asy FID,

maintenance consists of cleaning the interior of the detector. Its compact designtmakes

possible to install up to 2 FID in the same MultiD&ekassis oin a combination with

otherdetectors.

The TCD is usedto measue impuritiesat a high concentration and is udedoea com-
plement tothe PEDdetector It canbeinstalledin seriesor parallelwith the PED andthen

offers avery widedynamic range omeasurement. The TCD is also modular and is easy to
manipulate fomaintenance

TCD

Figure 10: Type of Detectors

FID

PED

X
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6.2. Motherboard

This I/O board controls akomponents inside the analyzer (flow, detectors acquisition,

temperatures, etc.). When replacing this motherboard be sure to avoid any electrostatic
contact.

The motheboard conceptionis modular,which makes it easy to replaegen on the field.
Flowsensos for thecarrierand samplethe 4-20 mA modulesand the microcontroller can
also all be replaced orsite. This modular conceptionvas developedo facilitate the
maintenancef the MultiDetek3 withouteturnirg it to thefactory.

,,,,,,,

AAAAAAAAAA

Figure 11: MultiDetek3 printed circuit board (PCB)

31



Y

Ny MULTIDETEK3
LDefek
6.3. Sample gas proportional valve, mini pump and septum in-
jector

This valve is usedto control the sampleflow inside the instru-
ment. This is a very low dead volume valve thAldws minimal
purgingtime at startup andis very quick for flow stabilization.
This valve has been designed by LDetek to achieve good stabili
and the possibility of working at pplevel without contamina-
tion. This valve can be ordered as sgamsand can easilype
replaced orsite

For someapplicationswhere samplegasis at ambientpressure  rigure 12: Solenoid proportional valve
or has a limited volume, a mini pump can be mountedptamp

the sample gaandfill the sampling loop.If needed, a intelli-

gent system can also be integrategptonpa precise gas volume

tofill the loop. PleaseontactLDetekfor moreinformation.

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 hasworked in collaborationwith its valve suppliersto i Bl al
gettheright diaphragmvalvesto offer extendedifetime and high &
performance. Many methotlave beendevelopedand testedto
allow high-puritymeasuremenwithout havingcrossports or out-
boardcontaminationsValvesfor aggressiveggasesarealsoavail-
able with different coating materials. All tvalvesareinstalled
in the MultiDetek3 and the maintenance can be donesiba.
LDeteksuggests doing thealve maintenancevery3-5 years

For some applications with condensable gases, the valves ce... __ ...__. R ¢
That heated box can also be purged with inertvgasn hazardousr toxic gasesarepre-
sent. PleaseontactLDetekfor moreinformation.
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6.5. Carrier gas electronic pressure regulator (LDepc)

Thecarriergasflow controlin the MultiDetek3is managedy a
high-purityLDetekelectronicpressureontroller(EPC).Thecar-
rier flow controlcanbemountednline orin bypass mode depend-
ing ontheapplication.

A manual version othe high-purity pressure regulator is also :
available in theMultiDetek3 Bothversionsare available and can &
be easily replaced becao$¢heir modular designs.

0.6. Ovens and columns

The MultiDetek3 can have upto 6 isothermals Theseovenscan be accessed from the

front door which facilitate column replacemenEachoven carfit upto 2 x packedmicro-
packedorPLOt ype col umns. The col umnstypeamthhebe 1/ 8
maximum operating temperature of each oven is 200 CalsgreesA safetytemperature

cut-off switchprotectionis installedin eachovento avoidoverheating.

A programmable oven version is also available inNhuétiDetek3 It hasthe same internal
dimensionasthe isothermal version and can then offer the same columns configuration.
The MultiDetek3 platform canacceptup to 3 programmabl®vensor a combinationofiso-
thermalovens angorogrammable ovend. offers alot of flexibility.

Figure 13: Isothermal and programmable oven
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6.7. Large 15.60 touch screen LCD & LDChroma+

The MultiDetek3 offers an easy
and complete interface working on
Windows 10 IoT. With its clear
156 ' t ou c hCDsit allevs n
the operator to easily navigates
throughthe different menus.More-
over, the system includes an Ether-
netportfor remotecontrol.

6.8. Built-in sample purging and monitoring system
MULTIDETEK2 CHASSIS
GC CONFIGURATION
L == _——— - — |
CARRIER‘ ~ & ~ | TO DIAPHRAGM VALVES & COLUMNS ‘
INLET ST I
LDEPC1
ORIFICE |
FROM COLUMNS PLASMAY |
SEALED PURGE BOX
PURGE ——'-— —— - - ——
sHuTOFF | LINLET !
VALVE
SAMPLE
INLET & | 0 & | , TO SAMPLING LOOPS
I LDEPC2 !
Vi Ry
SPAN |
INLET 0 pel — — —— ————~—
! = ____ KO PLAsMA2
DETECTOR
VENT 2

DETECTOR! |

D a

Figure 14: Built-in sample purging and monitoring system
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Handling highly flammable gas like silane or any other hazardous or explosivergases
guiresa high level of safety,andit is what LDetek offers with its built-in samplepurging
and monitoring system inside tiMultiDetek3 compact GC. This system consists of 4
stepsof safety:

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

Step2: A selectionvalve (V1) is mountedbeforethe sampling loops.That selection valve

is configuredto allow thehazardous gat® goto the sampling loops only forshortand
predetermined duratignst beforestartingthe analysis.The duration the sample is flowing
is configured inthe factory and islepenént on the configuration. The rest of the time, the
selection valve iswitched on a purged gas which is normally the same gas$ype car-
rier gas.In the eventualityof leakageon the samplingloopsor the injection diaphragm
valves,the risk of ahazardous situation will beeducedbecaus¢he sample isnly flowing

for a short duration.

Step 3: A sealed purge box containing the sample flow electronic pressure controller

(LDEPC2)andthe diaphragnmselectionvalve (V1) is mountedin the MultiDetek3 chassis.
Thatboxis normally purgedwith thesamegasas the carrier gabhat environment requires
alow purge flow rate of about 3B0sccm through a fed orifice. The box isambient air
free,and the system lisadyto useaftera shortperiodof about20-30 minutes This wait-
ing period is onlyrequired during theinitial startup because thdox is continuously
purgedonce theMultiDetek3is connected to thearrier Having a boxfully purgedwith
UHP carriergaseliminatestheignition risk in the potentialpresencef silaneor any other
explosive gases. A 1psig relief valve (RV) is mounted on the box to buddnigmum
sealing pressurand to maintaira constant purgwith thecarrier gas.

Step 4 (optional): The sealed purge box could be continuously monitored usigra-
PED to selectively measure trace N2 to ensure there is no air contamimatiesealed
box and toavoidignition in thepresencef hazardougas.If traces of airis measured in the
purged box by thenicro-PED (PLASMAZ2), then an alarm is activatéal shut off the flow
of hazardous gas inside thiltiDetek3 The shufoff valve must benountedexternaly to
the MultiDetek3 chassisThefeedbacksignalcontrollingthe shutoffvalve comes from the
MultiDetek3 It is requirel to maintain the sample gas pressuooening to the shubff
valve below 10psig to minimize the risk of ignition. The flow tygmected by the selec-
tion valve (V1) is controlled with thelectronic flow controlle(LDEPC2)to ensurea sta-
ble andconstanflow rateregardless of thgastype selected.
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6.9. Bolt-on compact purifier

A compact purifier can be beld on theMultiDetek3 back panel. It offers the sanper-
formanceasthestandardyaspurifier but with a morecompactdesign.The maintenances
eas\since the compact unit is mounted on the back panel d¥ttiEDetek3 The unit of-
fersintelligence,andthe LED diagnosticsystemwill turn red whenthe unit mustbe re-
placed.In normaloperationthelifetime is 3-5 years o average

Figure 15: Compact LDP-1000

6.10. Advanced Quartz Crystal Microbalance sensor

The Advanced Quartz Crystal Microbalance sensor from Michell Instruments isiteew
grated inside théultiDetek3 GC to provide reliablefast, and accurate measuremaerfit
tracemoisturecontentin a variety of applicationswherekeepingmoistureto a minimumis
of critical importance. The analyzer provides consisteatiyurate measurementstoice
moisture. This consistency is achieved using acaibration system, which adjuste
sensor with an internal moisture generator. The moisture generatgpbed with a cali-
bration traceable to NPL and NIST, & long-term stability of itsmeasurements guar-
anteedHaving sucha moduleinsidea GC allows for combiningmultipleimpuritiesanaly-
sis with tracamoistureinsidethe same instrument.
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7.LDChroma+

The MultiDetek3 system is powered by a powerful etgke micro- 0

controller, with one core specifically dedicated to digital signal pro

cessing (DSP). This microcontroller communicates with a-iti&lé

touchscreen panel PC that runs on the Windows 10 operating syste

The system is designed to offer users a-trsemdly and comprehen-

sive interface called LDChroma+. Moreover, a USB connectoirigyre 16: LDChroma+ logo
available on the front panel to enable easy connetdiarkeyboard. In

the following section, we will explore the different tabs and menus
available on the LDChroma+ interface.

7.1. Configuration
Theconfigurationtab shovg differentmenus describleelow.
7.1.1. Machine Manager

The Machine Manager menu provides the option to impoekport 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 yoto open the selected machine.

Delete This button allows you to delete the selectethine

Copy: This button allows s you twopy the selected achine

Rename This button allowsyouto renameheselectednachine

Export: This button allowsouto exporttheselected rachineinto a machinefile (.md3h).

Import : This button allows yoto import amachinefile (.md3).
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7.1.2. Method Manager

TheMethodManagerallows you to managall the methodyou haveon your Multi-
Detek3 You can doubleclick 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/ou to delete theelected method.
Copy: This button allows you to copy the selected method.

Rename This button allowsouto renamethe selectednethod.

Export: This button allowyouto exportthe selected methouhto a methodile (.md3c).

Import : This buttonallowsyouto import amethod file(.md3c)
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7.1.3. Calib Manager

TheCalib Managerallows you to managall the calilvations you haveon your Multi-
Detek3.

Calib Manager >

Calib
H2

Copy .. | | Rename..

Figure 19: Calib Manager

Delete This button #ows you to delete thselected calibration.
Copy: This button allows/ou to copy the selected calibration.

Rename This button allowllows youto renameheselectectalibration.

7.1.4. Factory
TheFactory menus used taestorethefactory settings.
7.1.5. Network

TheNetworkmenuis used teshow thecurrentnetworksettings.

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

UserMode: In this mode,the usehas limitedaccesgo settings He cannot change set-

tingsor force the analog and digital 1/0.

Admin Mode: In this mode, the user has access to alhtkaus By default, thgpassword
to accesshe adminmodeis“ 1 2 3 Bubit'canbe changein thesettingmenu(seesection

7.3.1.9.

7.1.7. Set Language

The language menu is usedstdect thdanguage o DChromar.

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

: ~_ . E
7000{% Q/P 2 37552200 g
6000 CH4 :489.339ppb ( 9 )

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

400 500 600 700 800 900 1000
Time (s)

ns
'
o
o
o

RRERRRRERERE

5 ﬁO’Z N R

1- The chromatogram displays reahe datafrom ongoing analyses, with the-akis in-
dicating the time in seconds and theaXis 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
Time 124.1s

3- To access the legend, click on the "Legend" button logated _;...
the top left corner. From the legend, you can show or hi  Z*

peaks and display the raw signal of each sensor. When e

hover the cursor over the chromatogram, the voltage of ez -z

M Sensort 1920.94

sensor is shown in the legend. Additionally, the menu allov  Feer B
displaying valve timings on the chromatogram, which can _ 2= 728

m [valve
useful for troubleshooting purposes _
Figure 23: Legend menu
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4- 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 availableon 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 2000mV. 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 settingésenton
7.3.1.1. In the 'manual' mode, users can adjust the gain and polarity manually via the
settings menysection7.3.1.2.

5- 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 temperatur@he second table shows the carrier flow (LDEPC) and sample
flow rate.

6- The last table shasthe concentration of each peak after they have been integrated.

7- 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 preshatdihe 'Auto
Restart' checkbox is used to enable automatic restarting of the analysis or sequence
once the cycle ends.

8 The “Print” button is us to print the curre

9- 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 oanomalies in the sigral

7.2.2. Bottom bar

A in MD3-Testbench connected ‘
Figure 24: Bottom bar

Thebottombaris split irnto 3 sectiors andcontainscritical informationabout thesystem
7.2.2.1. Left-bottom bar

The left section of the bottom bar contains seven icohs. first icon displays a letter
which indicates the system's mode. 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 méBK 'If the icon is colared, 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 leftbottom bar and select 'Download settings'.
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The third icon displays the lettel"". If 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, Hgltk on the leftbottom bar and select

'Reset All Forces'.

The next icon displays a floppy didd". If it is colaured, 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, rigtlick on the leftbottom bar and select 'Save Settings'."

The next icondisplays three book#lV' and f coloured, it indicatesthat LDChromar is
connectd toLDReport. Whenflashingin greenit indicatesthatthere is alata exchange.

The wrench key icot#" 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 a@d, it confirms that
the connection is established.

As discussed abovd,yiou rightclick onthe leftbottom bara context menu will appear.

Oven3 Save Settings o
Ovend

HCD1
HCD2
Heate...

Download Settings

Reset All Forces

Method...

User Mode

L +  Admin Mode.. &)

AA 6 Set Language... L‘d
Figure 25: Left-bottom bar menu

Save SettingsSaveall thesettings tahedisk and clear the floppy disk icon.

Download Settings Selecting this button willawnload the setting to the motherboard
and clear the exclamation poiebn This button is only shown when the exclamation sign
is coloured

ResetAll Forces Saveall thesettings tadhedisk and clear thBoppy 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 "MDBEXXX connected". If there is no communication between the
two, it will display "MD3XXXX not connected”. By rightlicking 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 colar of the bar changes to red when one or more alertaciinee 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. Doubtiicking 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-cigit on the rightbottom 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 aistoryof all thelastactivatedalerts.

Setup tals From that tab, larts canbe configured It is possible tochange 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 cantigkght

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.

@ Historic [LDReport connected] *
|
Historics Import Compare Rework 223 analyses Page1/9
Description co2 co CH4

Historics ~
= Fri, Aug-19-2022

15:20:33 [ISample <LDL  <LDL <LDL

15:09:30 [|Sample <LOL  <LDL  <LDL

14:58:27 [ISample <LDL <LDL <LDL

14:47:24 [|Sample <LDL  <LDL  <LDL

14:36:21 ||Sample 0528 <«lDL <lLDL

14:13:58 [|ISpan <DL <LDL 0878

14:02:55 [|Span <lDL <LDL 0.789

13:51:52 [ISpan <LDL <LDL 1409

13:40:49 [|Span <lDL <LDL 0.862

13:29:46 [|Span <lDL  <LDL 1318

13:18:43 [|ISpan <LDL <LDL 0915

13:07:41 [|Span <lDL  <LDL 1.120

12:56:38 [ISpan <LDL <LDL 1.181

12:45:35 [|Span <lDL <LDL 1.023

12:34:32 [ISpan <LDL  <LDL 0931

12:23:29 [|Span <lDL <LDL 1.298

12:12:27 [|Span <LDL <LDL 1.843

11.C7.C8 HC e~ <1 M [a¥alalal [a¥alalal N

Import Historic... Print

Newer. Show newer analysis.

Older: Show older analysis.

Import Histori ¢: Theimportbuttonallows you to imporhistoricsfrom thehard drive or

external storagel'he analyes

Figure27: Historic menu

t hat

were I mported

Print: The® P r buttanallows youto print the currenttable

Wi

appear
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Moreover, a context menu will open after you rightk 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 : Theexportbuttonallows you to exporthe selected historionthehard
drive or external storage. Chromatograms can be exported in .md3h or .xIs.

Calib Method: Allows youto calibrate a method using the seleagdlysis.

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

Set Description This allowsyou to edit the historic description.
Rework Raw Data This feature allows the user to resend historic data to the DSP for re-
processingBeforesending 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 togbar, 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
S

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 frohetcurrent day

Next Day. Filters the table to show results from the following déjor instance, the view
is showingresults fom 4 days ago, this button can be used to show results3rdays
ago.

Previous Day Filters the table to show results frahe daybefore
Reques: Allows users to request historical data from LDReport.
Refresht Manually refreshes the historical data table.

Auto Refresh Historic: Automatically refreshes the historical data table wéeaw anal-
ysis is done.
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After doubleclicking 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 topleft section of this window displays the currently selected peak, and thegkdp
section allows you to modify detection parameters. Here, you can select the detection algo-

rithm you want to use bgditingt he “ Pe ak
ly integrate the pea&nabling® Us e

Manual

type” parameter. Addi
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 e
—- 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~
00
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 supportFurthermore,hte available settings may vary depending on the software
version installedTo 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, column20madd 4
modules.

The following section will showcase thi#ferent 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 Chart
i Detector
M Single Sensor (A) Resp. axis max 8000 mV — A
i Valve (B) Resp. axis min omv ﬁj -
we 4-20mA (C) Time axis min os | ] aeeeeesssssss=s=- (EW
a Stream (D) Time axis max 660 5 —
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)
) D)
Print
A 11 MD3-0047622 connected

Figure 31: Settings menu

Analysis Time: Thecycletime of themethod.

Stream Changdime: It is the time wha 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 PeakValue: Thenumberof digitsdisplayed irthe results (resolution).

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

LDL Settings: To changethe way the resultsaredisplayedwhenthe readingis belowthe

detection limtWhen set to “no LDL"”, LDChr oma+ wi l |l

sult is below the detection limit. f “ Di spl ay < Ldahd if\the LOLa&s” i's en
0.010ppm LDChroma+ will show*<0.010ppm. | f “Di splay < LML Val ue
LDChr o ma + wi | | simply showendbkellL DiLt awidl li fs l ®w sPp0
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Moving Average: This button opesia window that allowthe user to configure the mov-
ing average.

(A) Resp axis maxThema xi mum value of the chromatogram’
(B) Resp axis min-Themi ni mum value of the chromatogram’
(C) Timeaxismin:The mini mum value of the chromatogr a
(D) Timeaxismax:The maxi mum value of the chromatogr e
(E) Peak at span:The height of the peak in mV at span.

(F) Peak baseThe height of the zero baselsme

(G) Peak box height:The height of thgpeak box.

(H) Peak boxbase The height between the peak box and thax}s.
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7.3.1.2. Peak
LDChroma+ - O X
Configuration Chromatogram Settings Calibration Tools About Quit
Settings
Vethods
= 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
g Machine[MD3-004... LDL 0.500
= Flow Min Height 0.00
& Oven Mi” Width 0.00 OAdd /< 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
W 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 peakdetectionalgorithmcanbe changedy doubleclicking on“set-
up’
Start: Thestarttime of thecurrentpeak
End: Thestoptime of the currentpeak
LDL: Thelowestdetectabldimit (LDL). Any resultwith aconcentratioiower
than this value wilbeconsidered LDL.
Alert: It is whereyou candefineanalertlevel for eachpeak
Ranges: Therangesareusedfor the4-20mAscale 0 u n (ppb,ppmor

%) = 4mA Rangevalue=20mA
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The par amet e mayvanedepemling oh Dd peak detection algouted.
Thedetection algorithms amescribed below.

Thereare7 typesof detection fora peak.

BiggestPeak:

Multi Peak:

Bypassdetection:

FWHM:

Averaging:

Follower:

(V)BiggestPeak:

Thealgorithmwill detecteveryriseand evergrop usingthe start
and end slope A rise followed by a drop is considered a peak.
the Biggest Peak mode, the biggest peak detected in the win
will bekept.

In thepeakwindow, thealgorithmwill detecteveryriseand every
drop.A risefollowed by adropis considereda peak.In the Multi
Peakmode thefirst riseandthelastdropis considereasthepeak.

In this mode,we computethe areaof everythingupwardat the
startandthe end othewindow.

Thisis amodecurrentlyin development.

Insteadof computingan area,this modemakesan averageof the
readingduring thewindow. This is usedor online sensors.

Sameas“ AV e r aexdepitgat the 4-20mA is continuously
refrested

Sameas” B i g R e adkcepthatthedetections madeby using
vectos.
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7.3.1.3. Flow

LDChroma+ -

Configuration Chromatogram Settings Calibration Tools About Quit

Settings
 Samplel |
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
i Detector
M Single Sensor
&2 Valve
e 4-20mA
a Stream
) Column
M Modbus
I\ Report
LDGDS v Print
A In MD3-0047622 connected
Figure 33: Flow setting menu
Setup: By doubleclicking onit you canchange:
M Thename otheflow
1 Thetype offlow
o Sample
o Carrier
1 Theflow control type
o0 Automatic(closedloop control)
o Manual(just forreading,no output)
0 LDepc(extern control)
1 Input/ Outputused forthe control
P Value: Proportionalgainfor the closedloop control
| Value: Integralgainfor the closedloop control
D Value: Derivategainfor the closedoop control
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Low Alert: Belowthis value,the Low Flow alertwill turn ON

Pct Alert: Thepercentagef deviation allowed befortheflow deviation
alert

- The lowestalueto be consideredcisa normalcondition. If

Low Limit: ) . :
we havereading lower than that, the system will stop trying
to control it.Because there is probably something wrong, a
broken sensor fanstance.

Hi Limit: The highest value to beonsidered as a normal condition. If \

Lookup Table:

havereading higherthanthat,the systemwill stoptrying to con-
trolit. Because there is probably something wrong, a broken «
forinstance.

Thisis thetable to converthe sensor readinmto units
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7.3.1.4. Oven
LDChroma+ - O X
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 doubleclicking onit you canchange:
1 Thename oftheoven
1 T°sensor yowant to usdor this oven
1 Thetype ofoven
o On/Off (isothermalven)
o On/Off+fan(programmedampingoven)
o Proportiona(HCD)
1 Input/ Outputneededor thecontrol
P Value: Proportionalgainfor the closedloop control
| Value: Integralgainfor theclosedloop control
D Value: Derivategainfor the closedoop control
Dev Alert: Thepercentagef deviationallowedbeforethe oven tem-

peratureleviationalert
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Low Limit: The lowestalueto be consideredisa normalcondition.
' If we havereading lower than that, the system will sto
trying to control it.Because there is probably somethir
wrong, a broken sensor fmstance.
Hi Limit: The highest value to be considered as a normal conc

If we havereading higherthanthat,the systemwill stop
trying to controlit. Because there is probably somethir
wrong, a broken cable fanstance.
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7.3.1.5. Detector

LDChroma+

- O X
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 doubleclicking onit you canchange:
1 Thename ofthedetector
1 Thetype
o Plasma
o TCD
o FID
1 Input/ Outputneeded fothe controlandmonitoring
Power Output: Thevalue in %for the powerdelivered to theletector
lectionof arel W h r. Onl r
PowerRelay: Selectionof arelayto cut powerto the detector. Onlyusedfo
TCD detectos.
Started Count: Thenumberof counts wher¢he 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
o & Detectorl Operating voltag... 491
Mol o Use for leak yes
M Sensor? Display order 1
" Long Term Monit... yes
s Detector2 Sampling Rate (h) 1.00
He Sensor3 Sensor Noise Wi...
K Sensor4 Start Time 30.0
M« Single Sensor End Time 60.0
i Valve
we 4-20mA
a Stream
) Column
M Modbus
I Report
LDGDS
Q OMA
P LDP1000
Print
A In MD3-0047622 connected
Figure 36: Sensor setting menu
Setup: By doubleclicking onit you canchange:
1 Thename othesensor
9 Thecolour onthechart
1 Thetype offilter: Average Median FIR or CurveFitting

BaseOffset: If you enter O, this parameter has no effect. If you put any of
value, outside a peak window the filtered value of this sensor
beset at thissalue.

Filter Level: Thisis avaluein second.The nore second you putin, the more
effective the filter will be. For instance,if you put 10 seconds
with an® A v e r filteg, ehe filtered valuewill averagelO sec-
onds of rawdata.

Operating Factorynormalsensoioperationvoltage

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

o Detector
i« Single Sensor
=l & Valve

Part Number

= Valve3

i Valved Default 2

& Valve5 N.  Time (s) State

# Valve6 Enable yes 1 (at start) OFF
we 4-20mA 2 1.0 ON
2 Stream 3 60.0 OFF
# Column +

M Modbus

I Report

LDGDS
Q QMA
P LDP1000
Print
A Ih MD3-0047622 connected
Figure 37: Valve setting menu
Setup: By doubleclicking onit you canchange:
1 Thename othevalve
1 Thedigital outputassociated witlt
Type: Configurationof thevalve (Injection,Heartcut,Backflush, etc.)
Sampling Loop: It showsthe samplingloop volumeif it is avalvethatcontainsa
sampleloop.

Display Order: This determineshe orderthevalve will havein themenu.
Time Table: Thetablecontains théime whan the stateof the valve change.
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7.3.1.8. Machine

Configuration Chromatogram Settings Calibration Tools About Quit
Settings
Machine [MD3-0047622

Methods
N2
*Eachine[MDS—DUﬁr?GZZ] Automatic Analysis Printing no
5o Flow Default Printer
& Oven Taghame MD3-0047622
HCD Password
# Detector Recording

H= Single Sensor Save Windows Position no
& Valve Custom Fields
we 4-20mA Digital Sthar‘t Mdode Start/Stop
i Stream Use Batch Mode no
# 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 Window$o-
sition:

Custom Field:

Figure 38: Machine setting menu

To activateautomatigorinting aftereachanalysis

To selectadefaultprinter
Alias of MD3

To managepassword for theadminmode

To managethe folder or drive wherethe analysisre-
sultsareecorded

To activatethewindowspositionfeature

To setupcustom field associated withesults
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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
4mA:

Meas-
ured
20mA:

Test
Value
(mA):
Display
Order:

Figure 39: 4-20mA settings menu

By doubleclicking onit you canchange:
1 Thename otthe4-20mA
1 Theanalog output associated with

The currentmeasurediuring the calibrationshouldbe
put thereBy doubleclicking onthefield, theoutput
will be set to 4mA.

Thecurrentmeasured durinthe calibratiorshouldbe
putthere

To forcetheselectedt-20mA output athedesired value

This determineghe order this 20ma out willhavein
themenu.
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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
8¢ Machine[MD3-0047622) Setup Sample
=% Flow Use for calib. no
& Oven Display Order 2
HCD
44 Detector
M« Single Sensor
31 Valve
e 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 doubleclicking onit you canchange:
i Thenameof thestream
1 Thedigital outputassociated witlt
Usefor Calib.: This is usedto determinethe streamusedfor calibrationof the
analyzer
Display order: This determineghe order this streamill havein themenu.
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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 doubleclicking onit you canchangehenameof the Sequence
Disable Streamat If it is enabled,at the end of the sequenceno streamwill be
End selected
Add: To addanalysis tahe currentsequence
Modify: To modify ananalysisn thecurrent sequence
Delete: To deleteananalysisn thecurrentsequence
Analysis By doubleclicking modify on oneline in the analysisarea
selection: you carchange:

1 The nmethodselectedor this analysis
1 Purgetime beforestartingthis analysis

1 The dreamselected fothis analysis
SelectbetweenJntil analysisend ora pre-settime
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7.3.1.12.Column

LDChroma+ — O X
Configuration Chromatogram Settings Calibration Tools About Quit
Settings
(2 Methods ~
GELT D 1
98 Machine[MD3-0047622] Setup Columni
& 55 Flow Description Packed Mol Sieve &'
@ @ Oven Part Mumber
H HCD Display Order 1
F £ Detector Temperature (C) 90.0
}e Single Sensor Duration (hours) 8.00
H & Valve Limit Regeneration Number 10
1] W 4-20mA Warnning Regeneration Number 7
5 3 Sweam Started Regeneration 0
L Completed Regeneration 1}
a4 Span TatarDuratiang(haursj 0.00
a Sample Max Temperature (C) 150.00
= 1= Seguence
iZ Sequencel
= ® Column
) Column2
@ Column3
) Column4
) Column5
® Column6
M Modbus v
£ > Print
A n MD3-0047622 connected
Figure 42: Column setting menu
Setup: By doubleclicking onit you can change
1 thenameof the column
{1 theoventhatcontainshis column
1 thevalve(s)andstateof it(them)whencolumnregeneration
isin process
Description: Additional descriptionin the column
Temperature: Temperatureetpointof theregeneration
Duration: Durationof theregeneration
Limit Reg.Nb: The maximum settinguggestedior regeneration

Warning Reg.Nb: Settingsfor warningon suggestednax.regeneratioiprocess.
Started Regen.: Indicationof how manyregeneration processstrted.

CompletedReg.: Indicationof how manyregeneratiomprocesseserecompleted.

Total Duration: Indicationof how muchtime of regeneratiorthe columrhad
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7.3.1.13.Modbus

%
| Configuration Chromatogram Settings Calibration Tools About Quit
| Settings
| . _Modbus
e [ Rules |
B N2 SlavelD 1 Name
48 Machine[MD3-0047622] TCP port s02
H % 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 QMA 45009 8: [43801]
P LDP1000 45010 " 9: [43901]
< > Print
A Ih MD3-0047622 connected
Figure 43: Modbus setting menu
SlavelD: TheSlavelDis auniquenumberfor eachSlavein your Modbusnetwork.

The SlavelD can be any number between 1 and 254. If a Slave rec
acommunication wittthewrong SlavelD, it willbeignored

High byte Optionsto adaptthe communicatiorto different DCS defaultlanguage
/High word
options:

TCP port: ThisistheTCPportusedior Modbus.Fornow, it isimpossibleo choose
anothewalue than 502

Indirect Indirect DataMap is an advancedeatureto regroupany otherregister
DataMap: in a singleadjacentrea
Rules: Rulesareusedwith theLast Result®kegisters

Last Result: IntheModbusmappingthereis anareafor the10lastresults By default

Rules (if no rules are used) the latest result is in resulgAfithe oldest is in
result[9]. So when a new result arrived, result[9] is discarded, resu
becomes result[9] and so on. If you assign a rule to a result, the r
will be replaced only if the rule is respected. Could be useful if we v
to assign astream to @ertain result



N

e MULTIDETEKS3
LDefek
7.3.1.14.QMA
{4 LDChrama - O =
Configuration Chromatogram  Settings  Calibration Tools  About Quit
Settings
A |
B2y Walsed ~
B Valvel?
B Yakved
2 Wahsed Enahble yes
2 ValveS Peak Hzo
2y Vahoeh Valve ama
b?q Qb Oven Ovend
2} Machine[MD2-0073519] Sample LDepe Lepes
. Misc Calib LDepc LDepcd
s s Ty ———
.. feam Use area no
# 1= Sequence
= B Column
# I Analog Input
+ Oy fnalog Output
# Qr Digital Qutput
M todbus
M\ Report
LDGDS
a EIRENN———
Print a4
L Biho:z MD2-0078519 connected
Figure 44: QMA setting menu
Enable: Enableor disablethe QMA
Peak: Assignthe QMA to a peak.
Valve: Assigna valve to the QMA. The selectedvalve will control the
sensor.
Oven: Assignan ovento the QMA. The selectedovenwill control the
sensotemperature.
SampleLDepc: Assignthe LDepcthat will controlthe sampleflow.
Calib LDepc: Assign the LDepc that will control the dry gasflow for QMA
calibration.
Analog input: Selectheanalognputusedfor QMA. It hasto becreatedasa

“Si bgt e dirstor ”
Nb data average: Choosehenumberof points that will beusedfor averaging.
UseArea: Chose between the calculation algorithms. The Area mode

calculatethe areaof a completecycle. The Deltamodewill calcu-
latethe heightof thesignalduring each cycle.
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7.3.2. Maintenance

This menu showcases tipercentage of use of various componeiffitseese parameters
shouldnot be changed without contacting LDetek supportThe available settings may
vary depending on the software version. To update the softwbrase contact LDetek
support to ensurethe versionsare compatible with your system.

LDChroma+ - O X
Configuration Chromatogram Settings Calibration Tools About Quit
Maintenance
I —— TEer
82 Method ]
&1 Column
= Machine [MD3-00.. Valves
M Valve [2] valvel 0% used
[3] valve2 0% used
[4] valve3 0% used
[5] Valve4 0% used
[&] 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] Column5s 0% used
[6] Columné 0% used
Print
A 11 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
Calibration [N2
Peak _Area Unit
Calibs X co2 22534 463830 ppb
N2 X co 19380 492280 ppb
X CH4 15661 500.000 ppb
Last Calibration Date : Aug/19/2022 12:11:08 T T Apply
(no calibration note) -
Date
Calibration Certificate... Print
A In MD3-0047622 connected
Figure 46: Calibration menu
Peak: Thenameof theimpurities
_Area: Theareaof calibration
Unit: Theconcentratiorcalibration
Apply: To saveall the changéhat weremade

Calibration It displaysthe historic of the previouscalibration.It is possibleto load
Historic: apreviousoneif needed.
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7.5. Diagnostics Menu

7.5.1. Analog input

This menudisplaysall analoginputsin the MultiDetek3with their actualvaluein counts

andconverted into units.

Theprogresdarin thecornershows the refreshingte

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 menudisplaysall analogoutputin the MultiDetek3with their actualvaluein counts
andconverted into unitsYyou can also forcany value fodiagnostic purposes.

Theprogresdarin thecornershows the refreshingte.

=)

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 tihultiDetek3 with their actual value. If the
squares grey,the stateof the outputis unknown(probably acommunication problem), if
thesquardas darkgreen theoutput is OFF, ithe squarés light greenthe outputis ON.

You canforce anyoutputOFF or ON. When astateis forced,an” Fi% displayedinthe
square.

Theprogresdarin thecornershows the refreshingte.

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

Fiéure 49: Digital outTput window
7.5.4. LDepc

This menudisplaysthe communicatiorstatus the actualflow, the actualpressuretheflow
tableand the PID othe LDepc.

[ # ' LDepc Diagnostic — ﬁ
.
MName Ver.  Status Er. Comm. Current  Setpoint
[ Dcpct | [nocomm. | 0] 97137300 JMCERL:
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
S

Figure 50: LDepc diagnostic window
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7.5.5. Modbus/Register

This menudisplaysthe actualvaluesof everyModbusregisters

— 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 menudisplayswhich IPis connected th&D 3 and ifthereis someactivity (senand
receive data)

— —
Diagnostic Modbus Informa_ g
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 menuis usedto saveall sensoryoltages wherhe systemis at factory. These voltag-
esbecomehereferenceroltages.
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7.6. Regeneration

This menu is used to start a regeneration. The settings acergdigured 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 softwareversionappearsn this menu.The serial# of the unit appearaswell. The
firmware versionof the LDPECsandmotherboardnstalledarealsodisplayed It is usedto
evaluateghe compatibility of parts and softwakersions installed in thenit.

About d
LDChroma+
Software : 4373
L
N MultiDetek3
LDE’ h?la 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 menuis usedto updatethe firmware of the MultiDetek3 A firmware update should
not be donewithout 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 aupport@Idetek.confiyou have any questions.

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

1.1 f you are in user mode, you will +see the
Oveng 45.0 C
HCD1 45.0 C
HCD2 45.0 C
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
Password ot
Enter the current password | eesse
OK Cancel
4. Onceinadmin mode, you will see the “A” 1con i

=

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

* A Default

7.9.2. How to export a machine file

|l f you are in user mode, you will +#ee the *
that is the case, you must switch to admin mode by following procédunesection
7.9.1

OpenLDChrom&#aand c¢l i ck on Configuration >> Machi

Once the machine manager open, select the machine you want to export and click on
thebutton “.Export ”

The save as dialog box will open. Select where you want to save the fden .amdi
press.“Save”

The followingwindow will open. Make sure all the checkboxes are checked and press
1] O k ”
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Machine Export X

SH% MultiDetek

[«|Machine
] Error

- [“]Leg
- Method
i{v] calib
- Historics
' Files

Description

7.9.3. How to import a machine file

|l f you are in user mode, you will see the
that is the case, you must switch to admin mode by following procedure from section
7.9.1

. OpenLDChrom&#and c¢click on Configuration >> Machi

.Once the machine manager open, click on the
chine file that you want to import

If the machine already exists, a pop 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 onh@matogran»> Historic

2. Rightcl i ck on the analyse you wantYou@mnexpor:t

chose between exporting a histdrie (.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 LDChr oma+ <can

7.9.5. How to import a historic file

1. Open LDChroma+ and click ddhromatogram >> Historic

2. On the bottom, click on the buttéimportHi st or i ¢ ...” .

only

mport

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 tImpgort't atbo “see the files that

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

you

mport
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7.9.6. How to do a calibration

anayse oif neededyou can calibratavith an olderanalysis

1.

to Chromatogram>>Historic.
2.
3.Click on *“Cal

Fﬂ Historic [LDReport connected]

Historics Import Compare Rework

Descripti...
Historics
=] Wed, Sep-27-20...
14:53:43 |He|Sam...

14:31:24 |[He|S5am...

20040 |He|5pan
13:.07:22 |He|Span
12:48:19 |He|5pan
122910 |He|Span
1210612 |He|5pan
11:30:58 |He|5pan
09:43:54 |He|Span

-1 Tue, Sep-26-2023
16:47:37 UHP He
162729 LIHP He

b

-
106.0...
103.3.
101.2..
100.3..
1023...
07.423

<LDL
<1 N

Medhod?”

Export Historic...
Calib Method
Compare...

Set Description...

4. The calibration menu will open arydu will be asked
for thecomponentshat you want to calibrat&hose

that are noselectedw n ' t

be

and sel

3 Pnalrses Fage 1/
> He
02

Right-click on the cycle that you want to use for calibratiéou can use the latest

ect

Rework Raw Data... <LDL 0522 4
4*
Tools... 1
9764 8482 09828 7246 61557 1
9736 8478 10912 7255 54833 1
9.684 8483 22499 7231 76011 1
9661 8473 9710 7228 83858 1 {
Q777 B4 1524 <LDL 88660 1
8613 8440 8810 TO068 83251 1
<DL  <LDL <lDL <DL 1 I
<l M <l M <l M <INl 7
Calibraticn > ‘
Cc a | I b r Select peak to calibrate:

when youdo not have all of the componenet in the

same cylinder or for system with integrated moisture| &

measurement (QMA and Ceramic sensor).

LDetek recommend to run at least 3 cycles before calibr&ioce you are ready, go

t

he mett
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5. Makes sure that thealibration value matches your certificate of analyse (CGAhey
don’ t ,-clict onuhle tekto edit the value.

6.

Click

1) LDChroma+

on

“Apply”

Configuration Chromatogram Settings Calibration Tools About Quit

Calibration*

Calibration
values

Calibs
# 02

Peak
X H2
X Ar
¥ co
* N2
¥ co2
X CH4

R RNTVISTS

_Area
2715 -> 7058
100000 -> 123542
15349 -> 10455
4537 -> 5434
20795 -> 10049
15585 -> 26053

£2c00 27707

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

508.300 -
10.000 -
508300 -

444700 -
536.600 -
500.000 -

ADE NON

Unit
ppb
ppb
ppb
ppb
ppb
ppb

508.300
496.930
508.300
444.700
536.600
500.000

ADE NON

o Apply button

7. Rightclick on theleft-bottom bar and clickoh SaSeet t i ngs”

Save Settings
Reset All Forces
Method...

User Mode
Admin Mode...
Set Language...

=

nected

7.9.7. How to create a sequence

v

anh
Calibration Historic...

Sequences worinly on systems that has integrated stream selector (ISS) 088DG

1.

Il f you

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

7.9.1

ar e

n user

Go to Settings>>Settingaghtc | 1 ¢ k

mo d e,

on *“

Mac hi

you Wwi

ne’

| see

and cl

t

h e

c k
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Configuration Chromatogram Settings Calibration

3. Giveanametothenesve quenc e

and

:.‘ Methods Add Flow
=E02 @& AddOven
= X Pe: 4. Add HCD ftic Analysis
X fn  Add Detector Printer
X W Add Single Sensor ne
¥ e Add Valve rd
¥ Add 4-20mA t”g
:'; i Add Stream 'Eic::f Fos
i Add Sequence |
Btart Mode
X ® Add Column lch Mode
= =4 Flow

click “OK"™”

4. Cl i ck on *“ Add Istothesequend&oraeach analys, lyoy must select
the methodthe purge time and the stream

Madify Analysis

Sequence2

Mathod :

Purge Time:
Streams
(@) Basic

() Advanced

o2 v

.

Stream : | Sample

*

Enable

Cancel

5. Repeat point 4 for each analygou need in the sequence.

6. Rightclickontheleftb ot t om bar

and click on “Save

Set |
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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.

1.1 f you

7.9.1

ar e

in user mode, you will see the *
that is the case, you must switch to admin mode by following procedure from section

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

3. Make sure t

gle the value.

h atis “sUeste dt of o“rgoebteC!l.ii . .K” on T mws®m” tt o

iﬂl LDChroma+

Configuration Chromatogram Settings Calibration Tools About Quit

4
+
¥
t
+

el Valve3
i Valved
& Valves
&2 Valvet
e Valve8

we 4-20mA

W 4-20mA1
we 4-20mA2
e 4-20mA3
we 4-20mAd
W 4-20mAS
W 4-20mAB
we 4-20mAT

a Stream

i Sample

]

Settings
1D 1
Setup Span
Use for calib. yes

Dicplay Order ‘

4. Createa calibration sequence by following the steps from se@ti®n. As shown in
the below picture e last analysi n

tion at

End

the sequence must be set t
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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.

1.1 f you are in user mode, you will see the ¢

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

2. Go toTools>>Diagnostic>>Digital output

i Calibration | Tools | About Quit

Diagnostics » Analog Input
Regeneration... Analog Cutput
Digital Output .7
LDepc
Modbus 4
Idle Sensor
3. Thewindow* Di gi t al Out put Dichegkbaxesinitheoummwi | | open

“ O Ndreused to force the rgla ON and thecheckboxesinthe ol u mn are OF F”
used to force the relayDFF.
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Checkboxes to force
relays ON/OFF

Pagel | page2 | Page3

St... MName

14-11512 (rangel)
14-21513 (rangel)
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

0.00 . 114-10 LS21 (range10)

Reset Forces

For diagnostic purpose, you might be ask to monitor the sensov o | Thesfajlavieng
procedure will show you how. Note that in most cases, vofthgeld be checked when

the anayzer is idle (not running cycles).
7.9.10.1. Method 1
1. Go toTools>>Diagnostics>A&nalog Input

2. The window “Anal og
able to see the voltages of each sensor

Analog Input Diaghostic

l nput

Di agnosti
m

Pagel | Pagez | Paoed |
Mame

Zensorl 2557414
Sensord 624883
Sensord 624411
Sensord 6248349
Sensaorh 623562
Zensorh 024815
SensarT 624157
Sensord 621201

Raw value from the ADC

cht

cht

cht

cht

cht

cht

cht

cht

1524.34

7246
EXFENL
372,43
a7
342

Tt
i’
i’
Frr
i

ITL.04 my

370.26

it

Sensor’ s

volts.

c

Wi
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7.9.10.2.Method 2

1.1 f you are in user mode, you will see the ¢
that is the case, you must switch to admin mode by following procedure from section
7.9.1

2. Goto Tools>®perating Parameters

3. The wiO@p@emwat‘'i ng whapera Byelickeng arthe third tabyou will
be able to see the voltages of each semsavell 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 ussatpport@ldetek.com

1.1 f you are in user mode, you will see the *
that is the case, you must switch to admin mode by following procedure from section
7.9.1

2. Go to Tools>Regeneration

3. Use the checkboxes to select the columns that you want to regeféeateclick on
“Next >>7".

Regeneration

S Columné
Columinl "
C

|:| “olumn2 - c

|:| Column3
Setup Columné

Columng
Oven Owvend

I:l Coume® Display Order 6

- isp

v

| — Temperature 120.0

|:| Column7? .
Duration (hours) 8.00
Limit Mumber 10
Try Number 1]

Raw value from the ADC Success Number 0 ¥

Nt >>|
Close
4. Click on “Start Regeneration?”.
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5. Once the regeneration starteduyhave to waitintil 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 MultD&®kee it,
open LDChromaandclickonConf i gur ati on>>Net wor k ...

{4 LDChroma+

Configuration Chromatogram Se
Machine...
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
fﬂ.-‘a.ppl-;

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 loginn f or mat i on. By default, th
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 MultiDetek3has a buikin panel PC running LDChromeour chro-
matographic software. This software is used to control the internal
ponents of the MD3 gas chromatograph offering full control of your
strument. LDReport is another software installed on the panel PC al
side with LDChroma. It is used as a complement and can perform tgs

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 likarst, method, 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
(CO0).

The following sectios will explain in more detailthe different mensiand features of
LDRepot.

8.1. Local and remote

LDReport works using the clieiserver modelMost of the time, &lientserverstructure
communicate®ver anetwork on separate hardwaWith LDReport however,it is con-
figured with theclient and servewithin the panel PCThis configuration isepresentedn
Figure 57. With that arrangement,DReport is installed on th®ultiDetel3 ’ panel PC
alongside LDChromaand both are communicating within the same compiites is the
configuration that comes piastalledon the MultiDetek3and it allows the user to work
with both software locally.

MultiDetek3
(clientserver)
Figure 57: LDReport local

For more complex installatisnLDReport can be configured to wovkith the client and
the server running on different hardwakt®Report(server) can be install on a remote
computerand the MultiDetek3 (client) would talk to it over the netwdfhkr installations
with more tharone analyzer, all the Gcancommunicate wittone centralizedl DReport

server.If for instancea planthasthreeMultiDetek3, theycoud connect thento the same
computer runnind.DReport Such configuration is shown Figure58 and allovs uses to

accesall the analysis residbntheremote computer.
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LDReport
(server)

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

8.2. Machine list
OntheMul t i Det ek3' s desktop, there BygloubBlen i con vy

clicking on it, a web browser withpen,and you will see the home page of LDRe@mt
shownin Figure59.

— : 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 topright corner we can see if theDReportisin user or admin mod&vhen in user
mode,you canclick on this button to switch to admin modeBy default,the username is
“admamd t he pas s Wuoshutonialso allows?2y8u4adbatcess tiser man-

ager From this menu, you can add and delete userngkh as modify passwords.

In the center, we can see a table called the machine list. This tabls ahohe instru-

ments connected toDReport. When LDReport is instaliilocally, the list will show only

one analyzer. If LDReport is installed on a remote computer and connected to many GCs,
we will seeall of their serial numberslo access the data from an analyzer, you can click

on thepencillocatedon theright “ /8 :

The letmenu al l ows you to switch between the di
you can go back to the machine |ist and by
ting menu.

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

8.3. Settings menu

The settings menu dividedinto 3 sectiongMisc, Templates and Dgtdrigure60 shows
the Miscand Templateectiors andFigure61 showsthe Datasection

& m

Misc

$  Valu Key ¢ Nam
DChroma Port 1307 stream Stream
Report

OOoERQ
|

Templates

] Name $  File

Language: Engisn ~ v3.1.8

Figure 60: LDReport - Misc section

1- The first table allow you to change ports LDReport is using to communicate with
LDChroma.The parameters “number of days to kee
anal ysi s setingfudedios the autalluske feature. Both are explained more
in detailon the following page.

2- In the analysis menu of LDReport, you can adg@able with the concentratiaf each
impurity. Additional columndike stream nangcan be added by using key tokefhe
second table of the Misc section al®you to add and removbesetokers.

3- Templates are used to generate custom reports. The section template allows you to add,
remove and edit these HTML templates.
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Em
puf
0

Jse Date Time

« Serial Number

Figure 61: LDReport - Template and Data sections

1- The butt on syobDtaexpofandarmpbrih@dReport s d a Byachckirge .
on“ Data Folder”, you can see and chang

2- The auteflush feature allow you to automatically delete old anadgswhen the hard
drive isalmostfull (more than 90% of its capacityp the misc sectiorthe parameters
“nNumber of ddadyPsertcenkeepd” tehmred number eof
how the auto flushing is workin@®y default, the number of days to keep is 30 and the
percent of analysis to flush is @0 This means thaf the auteflush feature is ON and
if the had drive is 90%full, LDReport will flush 20% of all the analgs thatareolder
than 30 daysKindly note thaton average, theard drive will take more than a year be-
fore being90% full. This isconsidering avultiDetek3 that isoperaing 24h per day
and 7 days per week.

D

t he

anal
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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 t hepeneisli de the seri aAnewtabmilepenamdwilly our an
look like Figure62.

Home

= MD3-0060222 ~

& settngs Analysis of MD3-0060222

From To
2022-06-61 0:00 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
2022-08-1811:37:20 0.331 ppm 0310 ppm 380.381 ppb 0.000 pprr
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 pb
<«
Language: v3.1.8

Figure 62: Analysis menu

This button allows you to see the peak graph and the sensor gsaphown inFigure63,

the peak graph is a trendingtoth e | mpur i t i dke’'€nsorgnaph e tréndingt i o n .
like the peak graph, but it allows you to see the raw signal of trs®isemer time. This

feature can be useful for diagnostic and troubleshooting.

This button allows you to export the analysis tableD¥ or CSV.

This section allows you to filter by date and time the results you see in the analysis table.

This sectiorshows youhe results of the previous analysiEhere is a tab on top of the ta-

ble that allows you to switch between methdsgg .clicking on the pencil, you will enter a
menucalled analyze memwhich 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 t he p e b e is landl¥sisybuhwant to operA new tab will open and will
look like Figure64.

gEm

Peaks

v3.1.8

Figure 64: Analyze menu

By clicking on yotocan pont dantamalysis tepoet pased ori the selected
template. By defaull,DReport comes with a standard temp]dtet custom reports can be
created on request. THsature is explored more in detail in the following section.

This section shows the chromatogram of the selected anatyisipossible tazoomin on

the graph and hide/show linasing the legend.

This section shows the peak table result. For each analysis, you dhe setention 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 ca

from the Analyze menuFigure 65 shows an example of the report that comes standard
with all the MultiDetek3. Detalils like analyzer model, stream ID, analysis date and calibra-
tion date are automatically read from the raw data an@mpdhe report. At the bottom, a

table shows the concentration, the retention time and the area count for each impurity that
was measuredVe 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.

Figure67 shows another example of a custom report. It differs from the prevemplate

because logic is implemented in the table. The script has been modified so the column sta-

tus shows “pass when the concentration is b
opposite. This example shows that because reports are generated from a script, any math-
ematical operation can be done inside the report.

Custom reportsike Figure 66 and Figure 67 are optional so feel free to contactatsn-
fo@ldetek.comif 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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LDetek

Add or remove
parameters

-

Add your logo

LDetek Inc
990, rue Monfette Est

Add youraddress

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

Change text & font

using prompt com-
mands

Area

11668.00

18967.00

54285.00

10779.00

10599.00

10053.00

Add and/or remove col-
umns and rows

m

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. LDReportdos procedures

This section will show a few procedures tisah be helpful while using LDReport. Feel
free to contactis atsupport@Idetek.confiyou have any questions.

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

1. From the machine list mermil i ck on “ User 7. This button w
right corner.

2. Cl i ¢c k D ntd opdn thglogin screen

3. Enter the username and password. pass- def aul
word 18§ “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 buttoA . It will be located @ the right part of the section Misc.

Il n t he fyowedardentérkhe yoken that you want to add. If needed, you can
click on help to see the list of tokens.

In the field“Namé, you can enter the name you wembedisplayedn the column.
Click on “Apply”

pw MR

oo

8.7.3. How to edit or remove a token

Make sure that you are in admin mode.
Go to the settingnenu.
Tokens will belocated on the right part of the section Misc

Toeditat oken cl i ck”o,n ¢ dhiet ptemeivalues and clic
To delete a token, click on the checkbox (on the left) and clickbre | et e ” .

abkr wnNpE

8.7.4. How to add a custom template

=

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

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

4. 1 n thé&élame®e)l dpudt the name of the templ ate.
5. Cl i ck on * +saldctthefHTML ¢einplateghatdou want to import.
6. Cl ick on “Apply"”.

98


mailto:support@ldetek.com

N ¢

M MULTIDETEK3
LDelek

Noohk wbhPRE

o

o gk

o~

w N

No ok

o

8.7.5. How to export the database

Make sure that you are in admin mode.

Go to the setting merand go to the section Data

If you want to export the entire databasetich “ Us e D a t Adternativelygtitk.
the checkboxfiyou want to export part of the database

If you ticked the checkboxenter the date and time.

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

Clickon®* Data” and then click on “Export
Cl i c IOk’ and wdit until the data is exported. The progress wpkap in the bot-
tom bar.

Once the dat& exported, you will be able to downloadbity c |l i cki ng on
3

8.7.6. How to use the peak graph
From the analysis menu, select gtart and end date you want to see on the graph.
Click on th "e ftroe suhp dbauttet armhe* t abl e.
Click on the serial number of the analyzer. Tgnisy button will be located on the top
right beside the export button.
Click on “Peak graph?”.
In the peak graph menypu can modify the start and end date.
You can also filteby 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 thghiop

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 t hﬂ”eftroesurpdbautet ame’“ tabl e.

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

Cliclkensogr aph?”.

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

On the legend, you can click on thensordo 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 theghiop

t
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8.7.8. How to filter data by streams
From the analysis menu, select the startemdidate you want to see on the graph.

Click on th "e ftroe suhp dbautet amhe* t abl e.

By default the tablewil have a col umn. nlafmeydo d S¢ ar’'atm” s e e |
you need to add the token “Howtoraddatoken by f ol |
In the search bar, enter thame of the stream and press enter.

8.7.9. How to generate a report

From the analysismena,l i c k on ” he empddei youwanttaume.l y si s
Once in the analyze menu, <cl i c-kghton the but:Ht
Select the template that you want to use to generate theaepodt c |l i ck on “ Appl

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 comm&®use
done, click on *“Apply”.

A new tab will open. You can review thieport and click on print if it fits your re-
guirements.

8.7.10.How to connect LDReport to a remote computer

In section8.1, 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 thRC 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 ni8ettings >> Settings)

Clickon “ Report” |l ocated at the bottom of the
By default the Server IP will be set to 127.0.0.1. This is the localhost and it means that
theserver is installed in the MultiDet8k panel PC

Doubleclick on Server ID and enter the IP address of the remote computer.

Finally, rightclickontheletb ot t om bar and click on *“ Save :
Whenthe comection between LDChroma and LDReport is establisthe LDReport
icon on the bottom War wil.| become col our ec
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9. Back panel terminal identification

4-20mA1l+ to 4-20mA10+ Analogoutputpositiveterminalsfor peak#1 to
470mal- Peak#10 Usea500ohm resistor between + anterminals for 810VDC reso-
4-20mA2+ lution on data recordsr

4-20mAl- to 4-20mA 10-: Analogoutput negativéerminals forpeak #1to
4 mAd+ peak#l0 Usea500o0hmresistorbetweent and—terminals for0-10VDC reso-
4-20mA4-  |ution ondatarecordes.

470maAs+ Range 1to Range 10These dry contacts can be NdD N.C selectable irthe

chromatogram menulheserelaysare usedto indicatewhich rangeis thein-
i%f strument.Onerelay is usedfor eachpeak(Example Peakl: Contact relay is
4-MmA8+ between Rangé and COM terminals)

4-mAg-
4-2mAR+ . . .
4-MmA®- COM: TheCOMis sharedvith RangesStatus, Alarmland Alarm2 terminals
Rmale
STATUS: This dry contactis openwhenanalarmis active(The contactstatus
Range 1 istheu s econfigsirable)
e 2
E@g Aux.: This drycontactis aspare contadiUsedfor optionsonly)
Range & | | .
Range 7 ALARML1 : This dry contactis openwhenthe processvalue ishigherthanthe
EEE alarmlsetvalue
Range 10
ALARM2 : This dry contactis openwhenthe processvalue ishigherthanthe
EI:?.]AUS alarm2setvalue
m - - -
(3 ChromOut+: High-resolutionvoltageChromatogranoutput+terminal (output
]2 voltageis 0-5VDCbetweenChromOut+andChromOut terminals)
romi_iut+
romCut-

ChromOut-: High-resolutionvoltageChromatogram outp@&ND terminal
GND: This isacommonGND (UsedasGND contact foroptions andstreams

only)

Stream1to Stream8: Thesadry contactsareclosedwhentheassociatedtream
hasbeenselectedlhesecontacts aresed to remotelgontrol theLDGSS
stream selecta®ystem.

(Example Streaml: Contactrelayis betweerStreaml andGND terminals
Spare sparerelayfor options

T

AUX RTD+: RTD+ contact (used fdheauxiliary oven only)
AUX RTD-: RTD- contact (used fatheauxiliary oven only)

ALK BID +
ALK RID - AUX Heater+: Heater+contact(used fortheauxiliary ovenonly)
ﬂﬁf AUX Heater-: Heater contact(usedfor the auxiliary ovenonly)
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Power input

LDEPC
electronic
control PCBs

Ethernet and
serial ports

USB and
VGA ports

Back panel
connectors

4-20mA
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output

Power
supplies

LDEPC
carrier flow
regulators

Diaphragm

valves Solenoid valves for

Motherboard

valve actuation

Sample valve
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_Microcontroller
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-Fuse Heater 4-5-6 (500mA) (500mA)
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11. Maintenance and troubleshooting

Every MultiDetek3 is custorbuilt, therefore, the maintenance requirements will vary from
system to system. Feel free to contact LDetekugiport@ldetek.comif you wantthe
maintenance schedule specific to your analyzer.

11.1. Spare part list

Thebelow table shows consumables and capital spare parts that eagulved in a Mul-
tiDetek3.Consumables are pattsat will deteriorateover time and must be replaced peri-
odically. For most MultiDetek3, preventive maintenance must be scheduled every 3 to 5
years to replactheseconsumables.

Capital parts on the other end are parts #inatknownto have a long lifeandbr a small
chance of failureHowever, failurewould cause a shutdown tfe equipment because it
would takesometime to get aeplacemenpart.

The below tableshows all the parts that could bequired for a MultiDetek3. However,
depending on its configuratiospme parts might not be required for your system. For in-
stance, VpumyMD3 is avacuum pump only required for systems using Nitrogen as the
carrier gas. Therefore, this part is not requifgaur 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 valvéor O2 doping
valve)

D3-MD3 Replacement diaphragm f8r Consumable 3-5 years
streams valve

D4-MD3 Replacement diaphragm fér 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

THCDFSMD3 Replacement Tempered Humidij Consumable 3-5 years
Control Device (HCD Face seal
Version)

Fank-MD3 2 replacement fans Consumable 3-5 years

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

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

CompactLDP1000,| Purifier for carrier gas Consumable 3-5 years
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LDP1000or Large-

LDP1000

TCD-filament Standardlr CD filament Consumable 3-5 years

MD3

TCDgoldfilament | Gold-platedTCD filament Consumable 3-5 years

MD3

CollectorMD3 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 + Capital part N/A
fuse 100mA PCB + 2 fuse 1Amf
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-OvenMD3 Isothermal oven Capital part N/A

RampOvenMD3 | Programmable ramping oven Capital part N/A

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

LDEPCGMD3 Electronic flow controller Capital part N/A
(LDEPC+PCB)

MCU-MD3 Microcontroller unit Capital part N/A

MotherboardMD3 | Complete motherboard assembl Capital part N/A
(without MCU and 420mA)

PSMD3 Main Power Supply (+12]12, Capital part N/A
+5)

PSLCD-MD3 Panel PC’' s p o w¢ Capital part N/A

PEDMD3 Plasma module for MD3 Capital part N/A

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

11.2. Tools

Some toolsare required when doinga startup, maintenance or troubleshooting the
MultiDetek3. The below table shows the list of tools that t@come handy. These tools
are separatedto 2 categories- generaland repair.

Tools in the category general are usdfuldo common tasks liketartups, shutoffs or
maintenanceFor advanced users that intend tordpair taskstools in the category repair
will be useful.Please note thdb attend repairs, tools from the category general are re-
quired.

Part # Description Category
ScrewdriverPH2 Philips screwdriver #2 General
Wrenchl1/4 Wrench % General
Wrench3/8 Wrench 3/ 8" General
Wrench7/16 Wrench 7/ 16" General
Flowmeter500ml| Flow meter 8500ml/min General
AngledWrenchl1/4 | 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 7/ 6 Béx Allen Keyfor valve screwg General
Key
9 64" Hex 9/ 6 Heéx Allen Keyfor valve screwg General
Key
1/16TubeCuttingTo| 1/16" Tube Cuttingool. Used to cut | Repair
ol 1/16” tubing ins
FittingPliers C-vice grip (4LW) 1/16 fittings pliers| Repair
RestrictorPliers Channellock909 reworked farifices | Repair

adjustment.

5/ 64" He x |5/ 6HeX Allen Keyfor LDepc ad- | Repair
Key justment.

11.3. Maintenance procedures

This section will tryto showmaintenancgroceduresBecause eery MultiDetek3 is cus-
tom-built, the procedurgcan vary slightly from system to systefeel free to contact
LDetek atsupport@Idetek.conif you need clarifications.

11.3.1.How to replace the HCDs in a MultiDetek3

Note the sensor’s signal (PageB)l s >>Di agnost i
On LDChr oma+, cpbwercoktheopanePQui t” t o
Once the panel P& powered off,turn df the MultiDetek3 by putting the power
switch off.
Open the front door of the MultiDetek®d locatehe HCD on the topight.
With a Philip screwdriver, remove tl2escrevs on each side of the HCD box.
Carefully remove the HCDs from the box. The heater should be screwed ld&ihe
and theemperature sensor will meounted inside.
7. Remove the heatdry unscrewing it from the stainless block and pull out the tempera-
ture sensor.
8. Remove thenlet and outlet of the HCD modulgssing aw e n ¢ h. ThHe/facesskeal
gasket should fall owtnd you can discard it.
9. Place new gaskets on the new HCD and connect the inlet/outlet.
10. Re-install the temperature sensor and the heater on the new HCD.
11.Reinstall the HCD in its box and put back the 2 screws.
122Restart the analyzer and note the sensor’s
13.Wait 2-4 hours and check the voltages ag#inthey are not close to the valugsm
point 1, feel free to contact LDetekatpport@Idetek.com

whn e
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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 pr
cedure is the same faix and ten
port valves. If your valve has relie
pin holes in the cylinder body, ju:
follow the steps that refer to the!
pins. Skip those steps if your valy
doesn’t have t
cylinder body.

Note: A visual inspection is
necessary and recommende!
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.

StepISkip this step if
pinsActuate the valve by pressurizing the ag
(ON position). When the actuator is pressuri
insert the relief pins into their respective holg
shown in figure 1. You may nestightly increas
the actuation pressure to ease the pins in. W
pins are properly inserted, depressurize the
(OFF position). This step makes sure that al
plungers are down, making it easier to instal
diaphragm and properly align it.

Step 2Unscrewiirstthethree screws mounted
the outer edge of the valve cap and then U
the middle screw.

Note: The screamounteéh the middle of the vg
cap is longer than the other ones. It must
installed at the same place.

Step Larefulliiftthe valve cap.
Note: Dondt touch the

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

Step SRemove the new diaphragm from the
bag. With the help of a small clean plastic
install the diaphragm in place. Make sure
diaphragm groove is aligned with the reces
cylinder body.

Note: Manipulate the diaphragm only by it
Donét touch the pro
dirty tools. This will affect the detector b
and/or contaminate column.

Fo

Figure 1

Step Reinstall the valve cap on the cyling
body by aligning the cylinder dowel pins w
valve cap corresponding holes and gently|
pose the valve cap on the diaphragm. Ma
that the counter bore on the valve cap for
screws are aligned with the screws are al
with the threads in the cylinder body.

Note: If you feel any resistance, you may
aligned properly.

Step 7Reinstall the four mounting screws
beginning with the longer one that must b
stalled in the center hole of the valve cap.
en this screw to 5i(0.6 Nn) using a prope
torquingool adthen continue with the 3 ot
ones.

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

Step 8Tighten first the center screw to €
20 Ibin (2.3 Mn) using a proper touring too,
then continue with the 3 other ones.
Step9S ki p this
relief pins.

Repressurize the actuator and remove th
pins.

step i

Step 10rhe valve is now ready to be used

11:
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11.3.4.How to replace a purifier with a MultiDetek3

Not e t he s @oos>>Dbidgsostis>>Analag Input>> Page 3).

Power off the old purifier anctemove the power cable.

Remove the new purifier from the shippibgx and protective wrappingViake

sure that both end caps are tight, and that the unit is ingowtition.Also, make

sure that the specifications match the old purifier (voltage, fittings type and gas
type).

Disconnecthe old purifierfrom the carrier gas line

a. If your systemhas in, out and bypass valvespse 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 erafrom 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 caiopen it once both fittings
are connected.

c. If your system does not have valves, you caopen the carrier gas source.

Let the purifier purge for about 30 mifihe reconnect the power cable and power

it on.

Wait 2-4 hours and check the voltages again. If they are not close to the values
from point 1, feel free to contact LDeteksaipport@I|detek.com
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11.4.

Troubleshooting
11.4.1.Low flow/flow deviation on sample

Check if the sample flow setpoint magdthe value in the document operating pa-
rametersThe 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 80 psigfor most systems.

Measure the flow with a flow meter connectedhe sample vent of thdulti-

Detek3.

Contact LDetek suppors(pport@Idetek.cojrwith the results obtained in the
previous steps

11.4.2.Low flow/flow deviation on LDepc

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

Increase the carrier pressure by 10 PSIG to see if the dowestabilizes on the
setpoint

Putback 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€bauk to normal.
Contact LDetek suppors(pport@Idetek.cojrwith the results obtained in the
previous steps

11.4.3.0ven temperature deviation

Check if the carrier pressure matches the valtleadocument operating parame-

ters

Openthefront doorandcheckif the green connectofer each ovemmrewell con-

nected.

Refertothed r awi ng ‘' Mot her boHtodenthie'fuse f r om
used for each ove@heckif the fusesareblown or notby removing them and
measuring the continuity

. Check the status of the LED associated with the defective oven. Refer to the draw-

i ng ‘' Mot her boar t0THe@rBen LEDfturne on wiser thd ovenm n
is heating. Check if the LED is ON or OFFobnking. If the setpoint ig45 Celsius

and the reading value 25 Celsius, then the LED should bentinuously ON.

Contact LDetek suppors(pport@Idetek.cojrwith the results obtained in the
previous steps
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11.4.4.Detector off

Checkif the raw signal$or the sensors match the wed shown in the document
“Operating. Parameters”

. Open the front door and check if the connectorshedetectorsare well connect-

ed.
Contact LDetek supporsgpport@Idetek.cojrwith the results obtained in the
previous steps

11.4.5.Lost peaks

Check ifthere are flow alarms and resolve them.

Check ifthere are temperature deviation alarms and resolve them.

Check if the raw signals for the sensors match theéesahown in the document
“Operating. Parameters”

Contact LDetek suppors(pport@Idetek.cojrwith the results obtained in the
previous steps

11.4.6.Defective 4-20mA module

Refer to dr awi ngfromsddmnlbteidebtity the 420mACB "’ °’
modules anduses.Check if thefuseis blownor not by measuring itsontinuity.
Recalibrateahe defectivemoduleas persection7.3.1.9

Swapthe defective4-20mA modulewith aknownworking moduleand check if the working
module is still functioning.

. Contact LDetek suppors(pport@Idetek.cojrwith the results obtained in the

wnN e

howpn

previous steps

11.4.7.Unstable measurements

Makesure thathereis no activealarm.If there arealarms, theynust beresolved.
Makesure thathe calibration has beetoneproperly.

Contact LDetek suppors(pport@Idetek.cojrwith the results obtained in the
previous steps

11.48Thepanel PC doesnodot start

Confirm that the input voltage matches
ing Parameters”

Check if the green LEDbcated on the rigHbottom corneirs ON.

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

Check the connection between the power supply and the panel PC. To do thatthefer to

r

dr awi ng botTtogmamac k s e 4G Rurther, operthk frootrdoolsne c t i o

check the connections dlme panel PC
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5. If the connections agood,measurehe voltageon theconnector on th@anelPC.The
voltageshould bel9VDC.

6. Contact LDetek suppors@pport@Idetek.cojnwith the results obtained in the
previous steps
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