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1.8

System Overview: The required system shall be a modern, fully
automated Gas Chromatograph (GC) analyzer configured and
optimized specifically for the simultaneous analysis of greenhouse
gases, specifically: Carbon Dioxide (CO), Methane (CHs4), and
Nitrous Oxide (N20).

Factory Integration: The entire GC system, including the heated valve
box, all analytical valves, gas sampling loops, methanizer, and
specific column sets, must be fully integrated, plumbed, and wired
directly at the instrument manufacturer’s factory.

Hardware Standardization: All internal tubing, custom plumbing
connections, and brackets must be original manufacturer factory parts
(equivalent to factory custom analyzer standards) to ensure long-term
system reliability and to eliminate local field-engineering
improvisations.

User Interface & Touchscreen: The GC mainframe must be equipped
with a high-resolution, full-color touchscreen interface on the
instrument itself. The touchscreen must allow full local control,
monitoring of temperature/pressure plots, execution of maintenance
wizards, and real-time system status display.

Carrier Gas Conservation: The system must include an automated
software-controlled "Gas Saver" mode to significantly reduce carrier
gas consumption during standby periods or between sample runs.

Column: Packed columns set.

Chromatographic Columns: Supplied with a complete capillary
column kit (including a minimum of 0.530 mm ID connections and
custom plumbing hardware) optimized for the complete separation of
target greenhouse gases.

Sampling options:
1. Online, via direct connection, or Tedlar bags.
2. PAL systems autosampler for Headspace & SPME, via packed
injector.
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Pneumatics Control: The GC must feature full Electronic Pneumatics
Control (EPC/PPC) for all carriers, detectors, and auxiliary gases to
ensure retention time reproducibility.

Heated Valve Box: The system must include an automated, software-
controlled heated valve box capable of housing at least 3 analytical
valves.

10

Sampling Valves: Must include a Gas Sampling Valve (GSV) with at
least 10 ports, equipped with a 1 cc sample loop.

11

Flow & Pressure Control: The system must feature an adjustable
restrictor for backpressure balancing and include a Pneumatics
Control Module (PCM) or Auxiliary EPC module with at least 3
channels and a pressure range of up to at least 100 psi.

12

The entire GC system, including the heated valve box, all analytical
valves, gas sampling loops, methanizer, and specific column sets,
must be fully integrated, plumbed, and wired directly at the
instrument manufacturer’s factory.

13
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2.8

The system must include at least detectors for CH;, CO;, and N,O
according to the specifications below:

Methane (CH4) and Carbon Dioxide (CO:) Detection Channel:

e Equipped with a Flame lonization Detector (FID) optimized
for capillary columns.

e Must include an integrated, automated, and software-
controlled Nickel Catalyst (Methanizer) to convert CO; to CH4
for high-sensitivity detection.

e The CO; detection range must be at least 0.4 ppm to 2000

ppm.
o The CH4 detection range must be at least 0.2% to 10%.

14

Nitrous Oxide (N2O) Detection Channel:

e Equipped with an Electron Capture Detector (ECD) featuring
independent electronic pneumatics control (EPC).
e The N0 detection range must be at least 30 ppb to 50 ppm.

15
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Gas Generation System: To ensure standalone laboratory operation,
the vendor must supply local gas generators.

16

Nitrogen Generator: An Ultra-High Purity / Zero-Air Nitrogen
generator optimized to meet the make-up gas requirements of the
analytical detectors.

17

Hydrogen Generator: An Ultra-High Purity Hydrogen generator to
safely supply high-purity fuel/carrier gas to the FID.

18

Gas Purification Kit: An inline multi-position baseplate filtering
system including a minimum of a 3-filter trap assembly (Oxygen,

19
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Moisture, and Hydrocarbon traps) to protect the GC system from gas
line impurities.

The system must include an ArCHg4 gas inlet and connection to the
purification system as above (Moisture and Hydrocarbon traps).

20
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The system must include a high-precision, XYZ-axis robotic sampling
platform mounted directly on top of the GC mainframe to maximize
bench space and ensure structural stability.

21

Multi-Functional Sampling Capabilities: The autosampler must
natively support automated gas injections and Headspace (HS) &
SPME sampling. Switching between these sampling modes must be
fully automated or require minimal, tool-free hardware adjustment.

22

The system must include an integrated heated incubation oven with
orbital shaking capabilities, accommodating at least 6 vials
simultaneously.
e The incubation temperature range must support temperatures
from at least 40°C up to 200°C (or higher) with accurate
software control.

o Sample transport must be handled via a heated, gas-tight
syringe mechanism (ranging from 1 ml to 5 ml) with
automated internal flush cycles using an inert purge gas to
completely eliminate sample carryover between runs.

23

Sample Capacity and Trays: The robotic platform must be supplied
with modular sample racks/decks capable of holding at least 50
standard headspace vials (20 ml) or automated vial trays of equivalent
capacity.

24

Smart Syringe/Fiber Recognition: The robotic head must feature
automatic module or syringe identification (via electronic chips,
RFID, or smart sensors) to prevent mechanical crashes and
automatically update syringe parameters within the software.

25

The robotic platform must be supplied with modular, interchangeable
sample trays/racks to accommodate different vial dimensions and
volumes based on the analytical application.

26

For Headspace (HS) Analysis: The system must include trays
supporting standard 10 ml and 20 ml headspace vials (with rounded
or flat bottoms) and magnetic crimp/screw caps.

27

For Standard Preparation: The system must also support standard 2 ml
autosampler vials (industry standard 12x32 mm dimensions) to allow
automated execution of dilution series, internal standard additions,
and micro-liquid sampling on the same platform.

28

The system must include all necessary gripper/transport hardware to
seamlessly move and lift all the aforementioned vial sizes (2 ml, 10
ml, and 20 ml) between the storage trays, the incubation oven, and the
injection ports.

29
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2 Syringes, 25mL, PTFE, é needles for direct injections 30
50 Septa 31
100 10 mL sampling vials with caps 32
5 liners for headspace 33
DIINY VYN | 6.8
The vendor must provide a fully licensed, latest version of a 34
professional Chromatography Data System (CDS) software package
for a standalone workstation.
The software must provide full bi-directional control, parameter 35
editing, and real-time monitoring of the GC mainframe, the automated
heated valve box sequence, and the robotic autosampler platform.
It must feature advanced analytical tools including automated peak 36
integration, multi-level calibration curves, baseline correction, and
customizable reporting templates
37

OS Compeatibility: The software must be fully compatible with the
latest Microsoft Windows 64-bit operating systems and support
standard data export formats (e.g., CSV, PDF, AIA/ANDI) for
external laboratory information management systems
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System Overview: The required system shall be a modern, fully automated
Gas Chromatograph (GC) analyzer configured and optimized specifically for
the simultaneous analysis of greenhouse gases, specifically: Carbon Dioxide
(CO»), Methane (CH4), and Nitrous Oxide (N20)

—

Factory Integration: The entire GC system, including the heated valve box, all
analytical valves, gas sampling loops, methanizer, and specific column sets,
must be fully integrated, plumbed, and wired directly at the instrument
manufacturer’s factory.

Hardware Standardization: All internal tubing, custom plumbing connections,
and brackets must be original manufacturer factory parts (equivalent to factory
custom analyzer standards) to ensure long-term system reliability and to
eliminate local field-engineering improvisations.

User Interface & Touchscreen: The GC mainframe must be equipped with a

high-resolution, full-color touchscreen interface on the instrument itself. The
touchscreen must allow full local control, monitoring of temperature/pressure
plots, execution of maintenance wizards, and real-time system status display.

Carrier Gas Conservation: The system must include an automated software-
controlled "Gas Saver" mode to significantly reduce carrier gas consumption
during standby periods or between sample runs.

Column: Packed columns set

Chromatographic Columns: Supplied with a complete capillary column kit
(including a minimum of 0.530 mm ID connections and custom plumbing
hardware) optimized for the complete separation of target greenhouse gases.

Sampling options:
3. Online, via direct connection, or Tedlar bags.
4. PAL systems autosampler for Headspace & SPME, via packed injector.

Pneumatics Control: The GC must feature full Electronic Pneumatics Control
(EPC/PPC) for all carriers, detectors, and auxiliary gases to ensure retention
time reproducibility

Heated Valve Box: The system must include an automated, software-
controlled heated valve box capable of housing at least 3 analytical valves.

10
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Sampling Valves: Must include a Gas Sampling Valve (GSV) with at least 10
ports, equipped with a 1 cc sample loop

11

Flow & Pressure Control: The system must feature an adjustable restrictor for
backpressure balancing and include a Pneumatics Control Module (PCM) or
Auxiliary EPC module with at least 3 channels and a pressure range of up to at
least 100 psi.

12

The entire GC system, including the heated valve box, all analytical valves,
gas sampling loops, methanizer, and specific column sets, must be fully
integrated, plumbed, and wired directly at the instrument manufacturer’s
factory

13
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The system must include at least detectors for CH4, CO;, and N,O
according to the specifications below:

Methane (CH4) and Carbon Dioxide (COz) Detection Channel:

o Equipped with a Flame Ionization Detector (FID) optimized for
capillary columns.

e Must include an integrated, automated, and software-controlled Nickel
Catalyst (Methanizer) to convert CO; to CHy4 for high-sensitivity
detection.

e The CO; detection range must be at least 0.4 ppm to 2000 ppm

e The CH4 detection range must be at least 0.2% to 10%

14

Nitrous Oxide (N20) Detection Channel:

e Equipped with an Electron Capture Detector (ECD) featuring
independent electronic pneumatics control (EPC).
e The N20 detection range must be at least 30 ppb to 50 ppm

15
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Gas Generation System: To ensure standalone laboratory operation, the
vendor must supply local gas generators

Nitrogen Generator: An Ultra-High Purity / Zero-Air Nitrogen generator
optimized to meet the make-up gas requirements of the analytical detectors

17

Hydrogen Generator: An Ultra-High Purity Hydrogen generator to safely
supply high-purity fuel/carrier gas to the FID

18

Gas Purification Kit: An inline multi-position baseplate filtering system
including a minimum of a 3-filter trap assembly (Oxygen, Moisture, and
Hydrocarbon traps) to protect the GC system from gas line impurities

19

The system must include an ArCH4 gas inlet and connection to the
purification system as above (Moisture and Hydrocarbon traps)

20
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The system must include a high-precision, XYZ-axis robotic sampling
platform mounted directly on top of the GC mainframe to maximize bench
space and ensure structural stability

21
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Multi-Functional Sampling Capabilities: The autosampler must natively
support automated gas injections and Headspace (HS) & SPME sampling.
Switching between these sampling modes must be fully automated or require
minimal, tool-free hardware adjustment

22

The system must include an integrated heated incubation oven with orbital
shaking capabilities, accommodating at least 6 vials simultaneously.

e The incubation temperature range must support temperatures from at
least 40°C up to 200°C (or higher) with accurate software control.

e Sample transport must be handled via a heated, gas-tight syringe
mechanism (ranging from 1 ml to 5 ml) with automated internal flush
cycles using an inert purge gas to completely eliminate sample
carryover between runs

23

Sample Capacity and Trays: The robotic platform must be supplied with
modular sample racks/decks capable of holding at least 50 standard headspace
vials (20 ml) or automated vial trays of equivalent capacity

24

Smart Syringe/Fiber Recognition: The robotic head must feature automatic
module or syringe identification (via electronic chips, RFID, or smart sensors)
to prevent mechanical crashes and automatically update syringe parameters
within the software

25

The robotic platform must be supplied with modular, interchangeable sample
trays/racks to accommodate different vial dimensions and volumes based on
the analytical application

26

For Headspace (HS) Analysis: The system must include trays supporting
standard 10 ml and 20 ml headspace vials (with rounded or flat bottoms) and
magnetic crimp/screw caps

27

For Standard Preparation: The system must also support standard 2 ml
autosampler vials (industry standard 12x32 mm dimensions) to allow
automated execution of dilution series, internal standard additions, and micro-
liquid sampling on the same platform

28

The system must include all necessary gripper/transport hardware to
seamlessly move and lift all the aforementioned vial sizes (2 ml, 10 ml, and 20
ml) between the storage trays, the incubation oven, and the injection ports

29
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2 Syringes, 25mL, PTFE, 6 needles for direct injections

30

50 Septa

31

100 10 mL sampling vials with caps

32

5 liners for headspace

33
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The vendor must provide a fully licensed, latest version of a professional
Chromatography Data System (CDS) software package for a standalone
workstation.

34

The software must provide full bi-directional control, parameter editing, and
real-time monitoring of the GC mainframe, the automated heated valve box
sequence, and the robotic autosampler platform.

35
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It must feature advanced analytical tools including automated peak 36
integration, multi-level calibration curves, baseline correction, and
customizable reporting templates

OS Compeatibility: The software must be fully compatible with the latest 37
Microsoft Windows 64-bit operating systems and support standard data export
formats (e.g., CSV, PDF, AIA/ANDI) for external laboratory information
management systems
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