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PURPOSE AND APPLICABILITY

The subject of this technical information (TT) is initial startup and shutdown procedures
in the carbon analysis laboratory.

SUMMARY OF THE METHOD

Procedures for initiating and shutting down operation of carbon analysis instrumentation
in the carbon laboratory.

DEFINITIONS
e Flame Ionization Detector (FID): The detector used in the carbon analyzer
instruments.

HEALTH AND SAFETY WARNINGS
Laser Safety

The Sunset Laboratory OCEC Carbon Aerosol Analyzers uses a 658 nm laser diode for
the optical light source during the sample analysis. While the analyzer itself is classified
as a Class 1 Laser Product — meaning there is no harmful laser radiation exposure to the
operator during normal operation and maintenance — the internal source laser diode is
rated as a Class 3b product and emits sufficient optical power to constitute a possible
hazard to the human eye if directly exposed to the laser beam. Therefore, all repair and
service must be performed by a trained technician.

Gas Cylinders

It is recommended that the lab technicians use caution when handling all support gas
cylinders and regulators, and always have cylinders properly chained to a safety rack.

NOTE: Hydrogen is a flammable gas and extra precautions should be used with the
hydrogen gas lines from the supply cylinder to ensure all fittings are connected and must
be leak tested each time a new cylinder is installed. The pressure of the hydrogen gas line
should be kept under 15 psi at all times.

CAUTIONS
Not applicable.

INTERFERENCES
Not applicable.

PERSONNEL QUALIFICATIONS, DUTIES, AND TRAINING

Only trained lab personnel designated by the Laboratory Manager may operate
instrumentation in the carbon laboratory.
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8. EQUIPMENT AND SUPPLIES
Not applicable.

9. PROCEDURAL STEPS
Start-up from full shutdown:

1. Open the gas tanks and gas valves to the instrument. Open: switch is 180°, Closed:
switch is 90°. Each carbon analyzer has own set of gas valves.

S

2. Check the gas cylinder pressures and record the values on the “Gas Pressure Table”.
Notify lab supervisor if any leaks are detected.
3. Turn on the instrument, but do not turn on the ovens.

Methanator

1s

=

4. Open the OCEC software S and place on “Standby” mode. Note if the gases are
not on, the software will close.'

! Error messages will appear if the software is opened without turning on the main power first.
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5. Remove the FID chimney cap.
6. Open the valve values window. Click on Override Flow and set the He3 to 45
cc/min. Wait ~2 minutes to purge the system. Leave all other gas flows at standby

levels.
Status
Status: [1dle Oven Pressure psi | 0.00 Transmittance Signal | 32736 Accumulated Run Time: | 20.40 s
Cal Constant = 21 1389 Sample Temp | 31 Reflectance Signal [ 12154 Max Time Remaining: | 49.00 =
Tiansit Time = [ 140 (FID.NDIR) Back Oven | 867 S 00006 0A Seconds Until Next Change: | 1
CH4Oven | sm0 Jr Show Valve Value Table  Instrument Name: | Inst#417-190

-

Valve A - Air < | »ll7es [ [
Valve D-Hyd ¢ | g1 [EE [

| Valve F-Hel < sfsa0 [m F |
Valve E-He3 < r[17s2 [

Valve C - HeOx BRI g

:J |1?3-_‘- |1?sr |1n

= = =

Valve B - CalGas -

[6 Vatve Mode [~ Owenide DAC Hubo Zen Flows - IDLE anly | ‘r‘ Drveride Flow
[T Chose Wb Walees

7. Use the “STATUS” window to set the “Desired CH4 Oven Temperature” to 100. It
will initially read “500” and slowly decrease.
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Stalus: idle ~ OvenPressurepsi | 000 Transmittance Signal | 32736 Accumulated Run Time: | 2040 5
Cal Constant = [ 21 1989 Sample Temp | 31 Reflectance Signal | 12154 Max Time Remaining: | 49.00 s
Tiansit Time = | 14,0 (FID, NDIR) Back Oven | 867 S0 5o 00,006 nA Seconds Until Next Change: | 1
CH4Oven | 500 [~ Show Valve Value Table  Instument Mame: | Inst#417-190
Zero NDIR NDIR String Length| Text]
Laser display scale | 020 ired front oven [ [0 m
IdieSpeed | 19 Desued Noimal back oven lemperatute | 870 | 3 yalues. _4,““""’ ENEIm
CPUComm [ 3 ) Desirod CH4 oven s — [~ Show CPU Data
Standby back oven temperature | no)
Actual LaseiTemp | 2346
I Show AR TC Temp Window Peskeod Loseciome | 235
™ View Laser Control Values
}3zo00 | 1 o N o H o 0 |52 | 17310
EOF Sets  XTRA  ReSeTs ReTrans EOF length to Version #
Error SBasic

8. Turn on the main oven and methanator.

Methanator

EIm
Main Oven

9. When the temperature is ~100, change the desired temperature to 200. Increase the
temperature incrementally by 100 every 5 minutes until 500.

10. When the temperature has stabilized at 500, unclick the Override Flow in the Valve
Values. This will allow the gases to stabilize at the operating pressures. Allow the
gases to stabilize for 20 seconds. Minimize the “Valve Values” window and the
“Status” window.

11. Take the instrument out of “Standby” and ignite FID, then wait until the back oven
reaches 870C

12. The instrument is now ready for analysis.

13. Make sure to apply the IMPROVE A application on the software and update the
“rawdata” file directory.

Shutdown instructions:
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1. After final analysis is finished, remove the sample and put the instrument in
“Standby” mode.

B3 Carbon Analysis ©1998-2022 Sunset Laboratory Inc. - Software Version OCEC1153
File Action Options Window Minimize Help  FID Ignition Operations

T T A il TN T — ~ R

o

2. Turn off the power to the methanator and main oven (upper switch on the main
instrument).

Methanator

EIm
Main Oven

3. Wait for the methanator oven to cool below 100 °C, which takes approximately 30-60
minutes.>

4. Once the ovens have cooled, close the gas flows at the valves. Open: switch is 180°;
closed: switch is 90°. Each carbon analyzer has own set of gas valves.

2 To speed up the cooling period, partially open the methanator cover.
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5. Cover the FID chimney with the provided black plastic cap or a piece of clean foil.

6. Select Exit and all off from the drop-down menu to close the OCEC1153 main
software.

7. Turn off the power to the instrument by switching the bottom switch off on the main
instrument.

Methanator

Main Oven E

8. Close the gas cylinders. Check the gas pressures and record the readings on the log
sheet.

10. QUALITY ASSURANCE AND QUALITY CONTROL
Not applicable.

11. REFERENCES
Not applicable.
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