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1 INTRODUCTION

This manual is intended for service engineers working with chromatographs manufactured by JSC SDO
"Chromatec". The manual describes the operations required for the verification and qualification of
1Q/0Q/PQ equipment and software.



2 CHECKOUT

Metrological verification of chromatographs of the "Crystal" and "Chromatec-Crystal" series is carried out
according to the instructions of the following documents:

GOST 8.485-83 "Analytical gas laboratory chromatographs. Methods and means of verification".
GOST 26703-93 "Analytical gas chromatographs. General technical requirements and test
methods".

RD 214.2.840.030-01D Chromatograph "Crystal 2000M". Verification procedure.

RD 214.2.840.043-03D is a hardware and software complex for medical research based on the
chromatograph "Chromatec-Crystal 5000". Verification procedure.

RD 214.2.840.073D Chromatograph "Chromatec-Crystal 9000". Verification procedure.

Preparatory work must be carried out before the verification:

external inspection: compliance with the completeness of the complex, serviceability of
mechanisms and fasteners, clarity of marking;

preparation of appropriate solutions (samples);

checking the tightness of gas lines, from the carrier gas cylinder to the Pressure regulators and digital
flow controllers, from pressure regulators and digital flow controllers to detectors, inlets and valves;
checking the inlet, detector and column thermostats for heating from 300 to 400 °C and cooling;
preparation of columns in accordance with the regulatory documentation for analysis
(conditioning);

conditioning of chromatograph filters and auxiliary devices (compressor, hydrogen generator,
external filter unit).

For more information about the above actions, see the "Chromatograph Operating Manual", as well as
the analysis manual (if there is such a manual for your analysis).

2.1 Noise Calculation

Noise calculation can be performed without performing the entire checkout calculation.

To calculate the noise, record the chromatogram of the blank analysis (without entering a sample). The
recommended duration of the chromatogram is 30 minutes.

According to the Verification Procedure, the interval at which noise should be measured is 10 minutes.

In the chromatogram passport, specify its purpose — baseline.

{video analytic_noise_calculation}



2.2 GC checkout

Create instrumental method and processing method.

Get a chromatogram of the blank analysis and calculate noise level.

Perform at least five tests of the calibration mixture.

In the processing method, fill in the table of components and processing parameters.
Go to the report settings, add the section "GC/HPLC checkout" and set its parameters:

{video analytic_checkout Checkout}

Specify the type of chromatograph, enter its serial number and the numbers of all detected
detectors.

Select the detector version (not all detectors have it).

Specify the name of the column. If the column is capillary, enable the corresponding option.

Set the measurement conditions.

Select the component for which the detection limit will be calculated.

Select the components for which the Standard Solution will be calculated (if necessary).

Select the type of detection limit calculation: standard, volume% or HPLC (calculation of detection
limit for chromatograph "Chromatec-Crystal HPLC 2014").

Specify split ration of the sample in the input port (set in instrumental method).

Specify the extraction coefficient in accordance with the Verification procedure.

Specify the concentration units.

When checking TCD, set the flow rate of the carrier gas, temperature and ambient pressure.
Adjust the noise evaluation parameters. It is recommended to set an auto-search interval of 10
minutes, taking into account the drift.

Select the chromatogram from which the noise will be calculated. It should have the designation
"Baseline".

Save the method.

After setting up the method, go back to the "Analytic", open open batch of chromatograms that will
be used for verification.

== | Create areport.
:


file:///D:/Работа/Справка%20А4/sw_analytic/index.html%23batch

2.3 MSD checkout

e Create instrumental method and processing method.

e Get a chromatogram of the blank analysis and calculate noise level.

e Perform at least five analyses of a sample containing hexachlorobenzene.
e Go to the report settings, add the section "MS checkout".

e Save the method.

e Select the batch of recorded chromatograms.

e Go to the "MS: Signal/Noise" page.

e Specify the type of analysis.

@ia |‘ ‘ ’ .l Method: |MoBepka MC[] SignaI!Noise calculation |=

# | Sample name

9 | O®H 1 nr 0.0 O

7 O®H 1 nr MSD calculation parameters: Signal/Noise S Jbazoean AMHuA +271.9-272
O@H 1 nr =
. 2]
8 O®H 1 nr Analysis type Octafluoronaphthalene, column 15m 1
0OH1 nr Weight .
9 MNosepka MG o ]
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Number of points ] ]
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Sample info o ] 271.99
o
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) Height: 20850.208084375 =
Batch review V2 ) 27
Baseline: 100 points i
MS: Spectrum ) ) ]
o ) Noise range: 3.000 - 3.355min. ] .

Fig. 2.1 — Signal/Noise calculation

Click "Signal/Noise Calculation".

For the correct calculation, it is necessary to set the column length and the test substance. The program
has 6 preset values: for columns with a length of 15 m and 30 m, and test substances:
octafluoroaphthalene, hexachlorobenzene and benzophenone.

After performing the calculation, create a report.

{video analytic_ms_checkout MS checkout, signal/noise}

The Custom analysis type allows you to enter an arbitrary mass and an approximate retention time for
the peak, according to which the signal-to-noise ratio will be calculated.

Parameters for determining the signal-to-noise ratio:



Smoothing. Allows you to select the degree of smoothing of the chromatogram (there is no smoothing by
default).

Number of points in noise area. Sets the width of the noise section, expressed in the number of scans (by
default — 100 scans).

Width of the ionogram. The width of the mass range according to which the chromatogram will be
formed, a.e.m.

A chromatogram with a mass range of a given width selected to determine the signal-to-noise ratio is
displayed on the upper graph. The chromatogram is limited in time by the range around the desired peak:
1.5 minutes in both directions from the peak.

The calculated values are shown at the bottom of the window:

Peak. Peak parameters. They are determined by the chromatogram and do not depend on the calculation
parameters.

Baseline. The value of the baseline, the boundaries and width of the noise section, the standard deviation
from the baseline in the noise section are displayed.



3 1Q/0Q/PQ QUALIFICATION

The qualification of laboratory equipment and software guarantees their "validity", i.e. suitability for the
implementation of user tasks.

IQ-0Q-PQ qualification procedure can be performed by service engineers authorized by JSC SDO
Chromatec".

The run of the qualification program is possible only if you have a digital certificate of a service engineer.

JSC Chromatec products may contain upgraded parts in accordance with new developments or may be
subjected to minor modifications not reflected in this document.

The general qualification plan and acceptance criteria for the chromatograph are listed below. The plan
and eligibility criteria may differ for other qualification objects, in this case it is necessary to be guided
directly by the qualification protocol.

3.1 Installation qualification (1Q)

Qualification of installation of equipment manufactured by JSC SDO Chromatec consists of the following
stages:

1. Initial inspection of the device: checking the completeness of delivery, checking the absence of
damage to the device.

2. ldentification of the device. It is confirmed that the delivery of the device was carried out correctly,
in accordance with the order specification.

3. Checking the installation of the device. The compliance of the device location conditions with the
required ones is checked, the correct connection of gas lines, their tightness is checked. The correct
connection of the cables and the dispenser is confirmed (if available).

4. Checking the initialization of the device. The device is being turned on and peripheral devices are
being initialized.



3.2 Qualification of functioning (0Q)

When qualifying the operation, the operability of the software and the device is checked. The full list of
tests and acceptance criteria of the results are given in the table below.

Test

Acceptance criteria

Checking the relevance of
software versions and firmware

Checking the compliance of the
hash code of metrologically
significant modules with the
standard

Hash Code matching

Leakage test

Tightness of the pressure reducer at
0.4 MPa

Gas pressure change < 0.05
MPa

Tightness of electronic DFC

Gas consumption (without gas
supply) £ 0.3 ml/min

Gas consumption (on a
regulator with a plug installed)
= 0.3 ml/min

Checking the tightness of the system
with DFC at a flow rate of 30 ml/min

Gas flow (on a regulator with a
plug installed) < 0.8 ml/min

Checking the stability of
maintaining the pressure of the
carrier gas

Visual control of the absence of
pulsations and pressure surges

Checking thermostats

Column oven

Temperature fluctuations <
+0,03 °C

Inlets Temperature fluctuations <
+0,2 °C
Detectors Temperature fluctuations <

+0,1°C

Checking the correctness
of instrumental method
transmission

Compliance of the set
parameters with the fixed ones

Checking the work of the DFC

Compliance of the set flow rate with
the actually measured

Gas flow difference < 0.3
ml/min (optional check)
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3.3 Performance qualification (PQ)

At this stage, the metrological characteristics of the detectors are checked. The acceptance criteria are
listed below.

Test Parameters and configuration Acceptance criteria
Detectors noise evaluation FID <2x1014 A
ECD <1x10%2 A
FPD <2x10 A
TCD <1x107V
CCD <6x10°V
PID <1x10B A
NPD <2x101B A
PDD <1,2x10*V
HID <1.3x101 A
Baseline drift is determination FID <4x1013 A/h
ECD <8x10* A/h
FPD <4x10%0 A/h
TCD <2x10°V/h
CCcD <1,2x10%V/h
PID <2x10 A/h
NPD <2x10A/h
PDD <6x10"V/h
HID <1,3x10%° A/h
Detection limit determination  FID <2x101% g/s
ECD <3x10* g/s
FPD <2x1013gP/s
<1x10*2 gS/s
TCD <2x10° g/ml
cCcD <8x10%° g/ml
PID <2,5x101 g/s
NPD <2x10* gP/s
PDD <3x103 g/s
HID <4,5x10712 g/s
RSD,% determination FID <2% (6% for capillary column)
ECD <4%
FPD FPD-P <6%.

FPD-S <10 %

11



Test Parameters and configuration Acceptance criteria

TCD <2%
CCD <2%
PID <5%
NPD <4%
PDD <4%
HID <2%

3.4 Preparation to work

To perform the equipment qualification procedure, make sure that all the required tools and accessories
are available.

You will need stickers for qualification certificates. They are supplied when ordering the qualification
procedure.

The list of necessary equipment is given in the qualification protocol itself and may be different for
different qualification scenarios.

The scenario is determined by the choice of the qualification object (chromatograph, software, automatic
dispenser, mass spectrometric detector).

Copies of certificates of used measuring equipment must be attached to the protocol.

3.5 Tools and materials

e Logbook:
"Chromatec-Crystal 5000": 214.2.840.043%0.
"Chromatec-Crystal 9000": 214.2.840.07390.

e "Laboratory Gas Chromatographs" User manual 214.2.840.039(075)UM parts 1, 2 and Installation
instruction.

e Performance verification procedure:
Chromatec-Crystal 5000: 214.2.840.043-03D.
Chromatec-Crystal 9000: 214.2.840.073D.

e Qualification stickers.

e Spare parts and accessories (spare parts) 214.4.060.245.

e Digital voltmeter.

e Thermometer.

e Remote temperature sensor

e Flow meter.

e Capillary column* BPX5 15 m x 0.25 mm x 0.25 microns or similar, with characteristics no worse
than those proposed.

e Sample for testing**. The test samples are selected according to the verification procedure
214.2.840.043-02D and the configuration of the device.

12



* If there is regulatory documentation for the MVI according to GOST 8.563-96, the technical
characteristics of the columns must comply with the requirements of the section on measuring
instruments of the MVI.

** In the presence of regulatory documentation for MVI according to GOST 8.563-96, samples must
comply with the requirements of the section on samples of MVI. The following measuring instruments are
available: GSO 10956-2017 heptane in non, Electron capture detector test sample 18713-60040; Standard
flame ionization detector GC, conventional hydrocarbons C14, C15 and C16, 0.033 wt.% in hexane, 18710-
60170; NPD standard in isooctane, 18789-60060.

3.6 Qualification protocol

e In "Chromatec Navigator" go to the "Administration" page.

= | Click on the button "IQ/0Q/PQ Qualification Protocol".

3.6.1 Login with Internet access

e Enter your surname, name and number of the certificate.
e Click "OK". With a successful entrance, the "Qualification" page will open.

Service engineer certificate X

Last name, first name

Certificate number o

0K . Cancel

Fig 3.1 — Entering data of the service engineer (with Internet access)

3.6.2 Login without Internet access

e Enter your surname, name and number of the certificate.

e Scan the QR code with a smartphone.

e Follow the received link.

e In the browser on the smartphone, a site will open on the page of which the access code will be
indicated.

e Enter this code in the request window.

e Click "OK". With a successful entrance, the "Qualification" page will open.

13



Service engineer certificate X

Last name, first name . Access code EEEQ_ 'i
D
Certificate number @ i
Name I
|
Company 3AD CKB 'x‘.illil'JaTB .
Past HHxenep
REqUESt key: The certificate is valid until the date 2028.12.31
3A3B363A3731363B3130

He is the official representative of the Khromatek d(ﬁ with the
right to carry out the commissioning, warranty andlpost -
warranty maintenance of the equipment below, melnrm:uchcn
and adaptation of methods

Scan the QR code and follow
the link to receive access code

Gas chromatographs "Chromatec’

Liquid chromatographs "Chromatec 1
Mass-spectrometric detectors "Chromatec

Qualification (validation) of equipment and on l:".rmnatec'

T ] imitted distillation caleulations (Simdist)
Enter a 4 dlglt access code Big ) oil rectification unit ARN-2
1 0K [ Cancel l
|

Fig 3.2 — Entering data of the service engineer (without Internet access)

3.6.3 Protocol editing. Basic sections

- The "Qualification" page opens. On it, click the "Select Protocol" button. Select the protocol type.

e Adialogue for entering the protocol variables will appear on the screen. Set the variables.
e Click "OK".
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Variables »

Variable Value Description —+
|.#Prot0coINumber '”'254 23 H Protocol number | Ty
|:#Compa ny :||: H Equipment owner :| Ty
[#Address :||: — H Equipment owner address :| Ty
|:#L aboratary :||: H Laboratory :| Ty
|:#Executor :||: HE HWho has prepared the protocol :| Ty
|:#ExecutorP05‘t :||: H Position of the person who prepared the protocol :| Ty
[#Executor(:ompany :||: H Company of the person who prepared the protocol :| Ty
|:#Ver|'ﬂer :||: H Who verified the protocol :| Ty
|:#Ver|'ﬂerpost :||: H Position of the person who verified the protocol :| Ty
|:#Appr0ver :||: H Who has approved the protocol :| Ty
{#ApproverPost :||: H Position of the person who approved the protocol :| Ty
[#Provider :||: H Equipment manufacturer :| Ty
| #0rdler 25122 |Inalivary rantract nimher | Tor

OK [ Cancel ]

Figure 3.3 — Set variables

The protocol editor will open:

Bg' CHROMATEC DESKTOP ADMINISTRATION [elSfAR{Z(er\p (el ADMIN @ Q
]
- Chromatec-Crystal 5000/9000 Original
GAS CHROMATOGRAPH '
CHROMATEC-CRYSTAL 9000
Standard Operating Procedure for C h ro m a t ec

Installation Qualification and
Operation Qualification (1Q/0Q)

Lk s GAS CHROMATOGRAPH
Introduction
_ CHROMATEC-CRYSTAL 9000
Release history

Notices Standard Operating Procedure for Installation Qualification and Operation
Qualification (IQ/0Q)

@ &) 4 ) (T

Copyright information

Scope Protocol # #ProtocolNumber
Identification of signatures Gc Serial Number #  #GcSerialNumber
SOEfEE AT 2L AT Qualification Date: #QualificationDate
General information .
Company: #Company
Equipment and materials
e Address: #Address
Column passport
Protocol prepared: #Executor
Passport of the standard
) i #ExecutorCompany
Measuring equipment
Passport of the flowmeter Protocol approved: #Verifter
Passport of the Thermometer Protocol confirmed: ~ #Approver

(temperature sensor)

Fig 3.4 — Protocol editor

You can highlight each section of the protocol (paragraph, table, marked or numbered list, images
entering in SVG, PNG, JPG formats and edit their content.
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For each section, when isolating, a toolbar appears. For everyone, it contains the option "from the new
page" and the section deletion button.

Some sections are forbidden to remove. For them, this button is blocked.

If we enable the option “from the new page”, then in the final protocol in PDF this section this section will
be printed from the new page, and the icon will appear in the editor on the left —.

To add the section, click on the "Add" button on the left side panel and select the type of section.
The new section will be added after allocated. If there are no selected sections, then the new will
be added to the end of the protocol.

Paragraphs and headlines

H1HzH3Aa B I U [JNew page

The protocol may be subject to changes by the manufacturer. The qualification carried out in accordan
with this document is applicable only to the equipment specified in the protocol.

Fig 3.5 — Paragraph and headlines settings menu

For a simple text, you can change the type — paragraph, heading of the first, second or third level. The text
allows the use of html tags:

e <b></b>-semi -fat.
o <i></i>—italics.
e <u></u>-—emphasized.

Marked and numbered list

For lists, you can select the type, add or remove the element.

== 4+ [J New page

1. Turn on the GC.
2. Open the Control Panel software.

3. Make sure that the GC is loaded and detected by the software.

Fig 3.6 — Marked and numbered lists settings
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Tables

For the table in the settings menu, you can specify whether it has a frame or not. You can display the
panel of the column width settings.

The width of the column can be indicated clearly by setting the value in the pixels. You can set the value
of auto — auto -haired, or indicate * — stretch the column to fill all the free space on the sheet.

E] (] New page
(] Border

Columns width settings ocolNumber

| Protocol confirmed: :||:#Approver

|
|
+ Add row ierialNumber ‘
— Delete the last row lificationDate |
+ Add column npany ‘
— Delete the last column Iress ‘
|_ Protocol prepared: | |_#Ex ecutor ‘
| | #ExecutorCompany |
| Protocol approved: | |:#\..I’er|'ﬂer ‘
|
|

Fig 3.7 — Table settings menu

You can add and remove columns and lines.

Images in SVG format

SVG is a vector image format that provides high clarity during printing. In this format, you can save
chromatograms and diagnostic charts to insert them into the protocol in the places where it is required.

* To insert the image, press the corresponding button on the section toolbar and select the SVG file.

17


../sw_analytic/index.html#download_svg
../sw_admin/index.html#diagnostic_charts

2 [ inthe center [J New page U

[
AN

<svg width="241" xmlns="http://www.w3.org/2888/svg" viewBox="0 B 241 64"><defs> ]
<style>.cls-1{fill:#2d387F;}</style></defs><g id="Llelqldl] 2" data-name="Lglgldld 2">
<g id="Lelqldld 1_7" data-name="lelgldLld 1"5<path class="cls-1" d="M54.16,64c-3.11,8-
6.32-2-9.12-4a39.92,39.92,0,08,1-5.62-5,33.62,33.62,0,08,1-4.89-71-.12-.28c-.76-1.73-
1.61-3.7-.94-5.953.19-3.38,5.34-3.38h22A1.14,1.14,6,08,0,62,37.28v5.4283.3,3.3,0,0,8-1-

= = = Ecl

chromatec

Fig 3.8 —SVG insert menu

Images in PNG and JPG format

You can insert images into the protocol - scans of documents, photos, etc.

To insert the image, press the corresponding button on the section toolbar and select the PNG or
e |PG file.

2 (O inthe center [J New page v

A B R R A R R RN E R R AN E R R AN R R R R R R R R R R R RN R AR RN N R R R N N AR R N N AN R N R AR A R AR R A AR A N AR NN AR NN R R NN AR N AR RN A AR AN A AEEEEAAEEEESEEEEESEEEEEAEAEEEEEEEEEEEEEEEEE 9
H -

PNG or JPG image file is not selected

Fig 3.9 — PNG/JPG insert menu
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3.6.4 Special sections

You can add special sections to the protocol:

Reports in CSV, TXT, A4R formats (own format "Chromatec Analytic 4").

Audit protocols.

Table with information about the main software modules "Chromatec Analytic 4".

A table with information about metrologically significant modules "Chromatec Analytic 4".

To add a special section, click on the "Add" button on the left side panel, select the "Special Section"
item and then the type of section.

If there are already tables with information about the software modules of the " Chromatec Analytic 4" in
the protocol, then they will not be in this menu.

Reports

Audit

To insert a report (for example, verification) in the protocol, it must first be created in the CSV, TXT
or A4R formats.

Add the section.

The block "The report is not added" will appear. Click on it.

The program will redirect you to the report viewing page.

Select an interesting report.

Return to the qualification page by clicking on the corresponding button on the top panel of the
navigator (figure below).

CHROMATEC DESKTOP ADMINISTRATION QUALIFICATION QS=elsjps

A

Fig 3.10 — The upper Navigator panel when choosing a report

To insert a fragment of the audit report into the protocol:

Add the section.

The block "A report on the audit is not added" will appear. Click on it.

The program will redirect you to the audit page.

Choose with the help of filters an interest fragment of the audit magazine.

Return to the qualification page by clicking on the corresponding button on the top panel of the Navigator
(the figure above).
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../sw_analytic/index.html#report_viewer
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3.6.5 Creating a protocol

8The qualification procedure may take a long time. Do not forget to save the entered data
periodically.

_E@ After all the protocol parameters are configured and the necessary files are added, click on the
=“ "Create Protocol" button.

The protocol will be created in PDF format and opened on a separate browser tab.

Print it out and put the necessary signatures, attach a sticker.

=  2024-01-12 11-28-34.pdi + | B

chromatec

GAS CHROMATOGRAPH
CHROMATEC-CRYSTAL 9000

Standard Operating Procedure for Installation
Qualification and Operation Qualification (1Q/0Q)

Protocol # 23123

Gc Serial Number # 2352558
Qualification Date: -
Company: Chromatec

Fig 3.11 — Qualification protocol

The created qualification protocol is available in the Chromatec Navigator report repository
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All reports / Qualification protocols /

k-] - - I
glgl s @

|Fo|der! document Creation date ‘Size, Mb ‘
2023-12-18 10-41-23.pdf 2023-12-18 07:41:25 0.13
2023-12-26 16-56-51.pdf 2023-12-26 13:56:53 0.13
2023-12-26 17-29-12.pdf 2023-12-2614:20:14 0.13
2023-12-26 17-30-23.pdf 2023-12-26 14:30:25 0.13

-
g
-

7% |2024-01-12 11-28-34.pdf

2024-01-12 08:28:36

036

20240012 112834l

99 chromatec

GAS CHROMATOGRAPH
CHROMATEC-CRYSTAL 9000

Standard Operating Procedure for Installation
Qualification and Operation Qualification (1Q/0Q)

Frotoan @ 2128

Gr Senal Number ¢ 235265
Qualfication Date: -

Campany: Chromale:
Aedtiress: Joskar-(da Aussia

Frotocol prepered: ToTaes EBreqkd
XpOMaTaK

Protocol soproved: -

Prolosel canfirned. -

Signalure

Fig 3.12 — Qualification protocol in the report repository
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