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+ 1% of full scale

Box W7 7 3 237 o &

2 /HE/AE

90 to 230 VAC, 50 to 60 Hz, 60 Watts

12VDC rechargeable NiCd battery
(FA71% g 5ol g5l 518)

RS232, Ethernet, RS485 (A}-& 13X)

A& As dole A%

PGA3500 Recorder SoftwareE Al& 3to] 13 3} X1 E AHE &

F AL (S/W X3
32° to 122° F (0° to 50° C)
°} 16”H X 20"L X 8"D

o 30 Ibs.
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IR Status Display — Menu Page 1

1: IE STATUS DIISPLAY
———— Measured Ualues ———
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IR Overall Status Display — Menu Page 2
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Combustion Display — Menu Page 3

& 0z DISEFLAY
———= Measured lUalues ———-

D2 = 21.2

—aorm

Fumk = OFF

The combustion display shows the current reading in % excess oxygen. Also shown
is the relative flow rate of the sample by a fuel gauge on the left-hand side of the
screen. The sample pump may be turned on or off by pressing the circular arrow
key.

This screen is not intended to measure oxygen as accurately as a probe. Itis
intended only to serve as a method of checking to see if there is oxygen
contamination in the sample. This sensor measures oxygen to a tenth of a percent,
where a probe will provide accuracy in the parts per million.

Pump Control - Menu Page 4

L PUMP COWNTROL
(] =

-F

L

]

K =

7 = to chande Pume mode

Fumk = OFF
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The pump control page is used to set the pump mode. The sample pump mode can
be changed from OFF to ON to AUTO by pressing the circular arrow key. Auto mode
will turn the pump on when the flow is below approximately 1.5 SCFH and off when it
is above approximately 1.5 SCFH. Also shown is the relative flow rate of the sample
by a fuel gauge on the left-hand side of the screen. There is also a traditional flow
meter located in the lid of the PGA. Although the flow indicator on the screen has
been calibrated at the factory, the most accurate flow measurements should be taken
with the flow meter inside the lid.

Set Display Values — Menu Page 5

i SET DISPLAY UALUES

EBridhtness Level in % q-

Contrast Lewal

Back lidght OH time 15
tinn minutesa

This page is used to adjust the display values. The backlight brightness and contrast
are factory set to 51%, which should be appropriate for most viewing conditions.
Their values can range from 0 to 100% if desired. Also shown on this page is the
Backlight on Time. This is a power saving feature that will enhance battery life by
turning the backlight off if no buttons are pressed within a pre-determined number of
minutes. When it turns off, the instrument still operates fully, but the display is more
difficult to read. To restore the backlight, press any key. To disable this function,
enter 0 and the backlight will be always on.

Help Page - Menu Page 6

This page can be used as a reference to briefly describe the functions of the various
buttons on the keypad. This manual is a better resource, however if it is not available
this screen will be able to offer information that will help in navigating through the
screens on the PGA3500.
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Calibration Dates and Run Times - Menu Page 7

T: CALIEFATION DATES

Last Factord Cal (5 el g ey 15
Fuon Time Tadd

Last User SkEan 19-Feb-2005
Fuon Time 1:29

Last User fero 19-Feb—-2005
Fuon Time 12335

Last 02 Cal B2—-0ct—2884
Fuon Time TidS

This page shows the most recent calibration dates, as well as the amount of time that
has elapsed since each calibration. Time is shown in hours and minutes.

These dates do not need to be set after calibration since they will be set automatically
whenever a calibration is performed. NOTE: For accurate calibration dates to be
entered, the internal clock must be set correctly (see page 16).

Language / Lengua — Menu Page 8

This page is not functional at this time.
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Battery Status — Menu Page 9

= H EBATTERY STHTUS
Batterd Loltade = 12.99
Batterd Condition = Chardind
OC Sukkld = 14,99
Internal SukPklydy = 14.49

This page displays information regarding the instrument power supply.

o Battery Voltage: This shows the DC voltage from the battery. It will read higher
when the instrument is plugged in, so a true measurement should be taken
when it is not connected to AC power.

o Battery Condition: This will show the battery status as Very Low, Low, or OK
depending on the battery voltage. When the unit is plugged in, it will show
Charging.

e DC Supply: This is the amount of power that is being generated by the internal
power supply. This will be 0 when it is not plugged in.

o Internal Supply: This is the amount of voltage that the instrument is seeing. It
is the greater of the battery voltage and the DC supply.

If the instrument has been left unattended in the on position, the battery may be
completely dead. It may be possible to recharge the battery but it will take a few
days to accomplish this. By leaving the instrument plugged in and periodically
checking the battery voltage to see if it is increasing, you will be able to determine if
the battery is taking a charge. Keep in mind that it could take three or four days if
the battery is completely dead.

It is recommended that the instrument not be plugged in after every use. The
battery will last longer if it is discharged before it is charged, so it is good practice to
only charge it after it has been used for three or four hours or more. If the battery
gets low, a warning message will appear on the screen, followed by an estimate of
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the amount of time until it runs out of power. You will always have at least an hour
of run time when you first see this message.

When it is plugged in to recharge, the instrument can still be used. The unit will
recharge and operate at the same time.

About/Sign-On — Menu Page 10

18: AEQOUT-SIGH-0OM

S5¢

Model 584
SM PGR 12343567

SUPER SVSTEMS INC.
SEE-EEE—-4330
Cincinnati. Ohio

Factord Cal @2-0ct-2884
Eun Time Tids

This page is the sign-on screen that shows the SSi logo and phone number. Also
shown is the unit serial number, the date of the last factory calibration, and the

number of hours and minutes that the instrument has been in use since the last
factory calibration.

Revision Display — Menu Page 11

11: EEUISTION DISPFLAY
Main Processaor 2. H5
Sub Processor 1 1.48
Sub Processor 2 1.48
Sub Processor 3 1.848
Sub Processor 4 1.84
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This page shows the firmware revision levels for the instrument. Although the user
cannot modify this information, it may be helpful to report when contacting Super
Systems for support.

Logged Data Start Date — Menu Page 12

. Wear
« Month

. Dad

. Hour

o disklad Press "EN

153-Mar—=28603 Tue 12:49514PHM

Data is continuously logged in the PGA3500, so there is no need to turn it on or off.
It is always on. This page can be used to view data from a specific date, with the
default setting being the current hour of the current date.

Logged Data File — Menu Page 13

Each minute, there are 15 points of data collected. The time of each data point is
shown along the left-hand side of the screen. The arrow buttons will scroll
backwards and forwards in time, however it will not allow you to view data beyond
the current time. Although 15 data points are stored, only 5 are visible at one time.
The others can be accessed by pressing the circular arrow key at the bottom right of
the keypad. When the screen is first accessed, the following five variables are
shown:
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IRTC — Temperature used by the PGA3500 to compute the Percent Carbon

%CO — Percent Carbon Monoxide

IR%C — Percent Carbon as computed by the PGA3500
%CO02 — Percent Carbon Dioxide

%CH4 — Percent Methane / Natural Gas

Pressing the circular arrow button will display the following five variables:

The abbreviated headings for the columns represent:
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The abbreviated headings for the columns represent:

(05) PB%C — Percent Carbon as computed by the probe
(06) PBTC — Probe Thermocouple (Temperature)

(07) PBMV - Probe Millivolts

(08) PBCF — Probe CO Factor

(09) PBPF — Probe Process Factor

By pressing the circular arrow button again, the following screen is shown:

15: LOGGED _DATA DISFLAY E:

17-Mar-2883 _1@: 16HM

1A 11 12 15 14
165 11HM . .
18:118H 2.3 5] 1548 B3 25.46
18: 1:28HM 2.7 5] 1548 B3 35.38
18: 13AM 2.2 5] 1548 B3 35.47
18: 14A8HM .4 5] 1548 B3 25.24
18: 158HM T.2 5] 1548 B3 35.43
18: 1AM 2.2 5] 1548 B3 25.42
18: 17HM 2.9 5] 1548 B3 35.42
18: 158M 2.4 5] 1548 B3 25.44
18: 19AM 2.9 %) 1568 B3 95.438

17-Mar-2883 Tho 18:26:135AM

The abbreviated headings for the columns represent:

(10) %02 — Percent Oxygen

(11) FLOW - Flow Rate (0 to 100 represents 0.0 to 2.0 SCFH)
(12) ShmF - Infrared Shim Factor Adjustment Setting

(13) CHA4F — Infrared CH4 Factor Adjustment Setting

(14) IRKP — Sample Pressure in KiloPascals

Pressing the circular arrow button again will return you to the first set of variables.
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Set The Date and Time - Menu Page 16

15: SET THE DHTE HMD TIME

1. Year EEIEF
2« Month ar-

S« Dad 17

4. MWesk Dad Thu,

=e Hour 1AM

B. Minotes 15

Te Seconds 4.3

Set. values as reduired.

Settind seconds sets the clock.

This page is used to set the internal clock and calendar. Select a number that you
would like to change by using the up and down arrow buttons. Then type in the
number and press Enter. No changes will take place until the seconds are set, which
starts the clock under the new settings. Numbers 1 through 12 changes the month.
The days of the week are entered using 0 for Sunday and 6 for Saturday. Hours are

entered in 24-hour format, i.e. 8 for 8AM and 14 for 2PM.

Port Setup - Menu Page 17

17: FOET SETLPE
Host Address
R2232 Port H Baud _
R2232 Port H Mode Modbus +1xed
R2232 Port E Baud 132608 fixed
RS5232 Fort E Mode Modbus fixed
RS425 Port C Baud A
RS425 Fort C Mode
RFz425 Port I Baud _
RS5425 Fort I Mode Modbus fixed
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This page is used to set the parameters for the communications ports. The factory
default settings are shown above, and they should not need to be changed by the
operator.

Zero Calibration — Menu Page 18

: ]|
as TR —-Fab- e | lme 2 ES
Hotinal Zero Gas Stptus
O H. 832 H. 68 H.H@1% 0]
COZ2 -d.884 H. 68 H. BEx 0]
EH4 EEE.E%I H. 68 'EﬁEEE (]
a0 ce ﬁ?
cerao Co2 call FHSS
zerao CHd4 cell YES FRHSS

STHRET

For best results use Fure nitroden!

This page is used to zero the IR cells. It is very important to be sure that the sample
gas is a good zero especially for CO2. Ambient air has nominal percentage of CO2,
which should not be present when performing a zero calibration. It is recommended
that 99.9% pure nitrogen be used for zeroing the PGA3500. If there is no nitrogen
present, the CO2 Scrubber (P/N 13112) can be used to remove the CO2 from ambient
air. The sample gas flow rate should be between 1 and 1.5 SCFH.

When viewing this screen, the current measured values are shown at the left under
the heading Actual, while the desired values will be in the center column, Zero Gas.
The final column is Status, and this shows the percentage difference between the
actual and desired values, followed by a comment. This comment can either be OK,
?0K, or BAD, depending on how far apart the values are. If the difference is
between 0 and 10% of the span value, then it will be OK and the calibration will
proceed without interruption. If the difference is between 10% and 20%, it will be
?0K, and a warning message will be displayed. Pressing Enter will allow the
calibration to continue. If the value is more than 20% out, it will be BAD and the
calibration will not be allowed to proceed. If this occurs, check to make sure that you
are using the correct gas and that there is adequate flow. If it is still not operating
properly contact SSi for additional support.

It is possible to calibrate one, two, or all three sensors. The default setting is to
calibrate all three, however if you do not want to calibrate one of the sensors you can
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use the up and down arrows to access the sensor that you do not want to calibrate,
and press Enter over the existing Yes. This will change it to No, and that sensor will
not be calibrated.

To proceed with the calibration of one or more sensors, use the arrow key to move to
the Start button and press Enter. Timers will count down approximately two
minutes and at the conclusion the sensors will be calibrated.

WARNING: Do not pressurize PGA3500 with compressed gas. Always start
the flow of Nitrogen and requlate prior to connecting to PGA3500 inlet.

02 Cell Calibration — Menu Page 19

: ol
as a —zt.— e | 1me =

Press *EMTER? ked to start 02 skan.

0Z readind Z2H. 2% (] %S

Calibrate at. 1 SCFH.
Conhect a 268.9% oxYden samile.

This page is used to calibrate the oxygen sensor. The oxygen sensor is calibrated
using air (20.9% 0,) as the reference. If the oxygen cell output is outside of a 30%
band then the message REPLACE O, CELL! will appear near the bottom of the screen.
When calibrating the O, sensor, no special gas is required, only fresh ambient air. It
is better to perform this calibration in an office or outside to be sure that the process
gas does not influence the ambient air. After the pump has been on for long enough
for the readings to stabilize (approximately one minute), press the Enter key to begin
the calibration process. A calibration complete message will appear when the
calibration is finished.
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Calibrate Flow Meter — Menu Page 22

Flow Ualue A
cero Factor o
Skan Factor B, @333

Ernter flow walue in % and

= m

—zgt 00 CHLIERATE FLOW METEE

Fress "ENTER® for sPan calibration.
Fress *UP HRR® for zero calibration

This page is used to calibrate the internal digital flow meter. This will already be
performed at the factory, however adjustments are simple if necessary. First, with

the pump off, press the up arrow key to set the Zero Factor. Next, turn the pump on

by pressing the circular arrow button at the bottom right of the keypad. The actual
flow amount can be viewed on the flow meter inside the lid of the case. Adjust the
valve on the flow meter to set the flow at 1.5 SCFH. Then type in 75 followed by

Enter. This will set the flow meter to equate 1.5 SCFH to 75% of the maximum of

the digital flow meter.

Calculation Factors - Menu Page 23

e CALCULATION FACTORS
IR Shim Factor -?
CH4 Factor
FPressure Factor OFF
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This page allows for the entry of data that the operator should not normally access.
The first two items are the IR shim factor and the CH4 Factor, both of which are used
in the calculation of % carbon. The third item is a Pressure Factor, which should
contain a value of 0 that is “Off”. These values should only be changed after
determining that additional adjustments are required based on the specific conditions
and equipment at your facility. Please contact Super Systems for help with adjusting
these pre-set values.

Span Calibration — Menu Page 24

: ]
as P an -Feb- e | 1lme 1:13
Actual Skan Gas Status
o 26, 6l B2
Ccoz H. 19 . I Y (1] 4
CH4 S.57 5. -A, 28% (1]
Skan CO cell YES
Skean CO2 cell YES
Srkan CHd cell YES
STAHRET

Uerifd4 skan das values to Cal C4linder.

This page is used to span calibrate the IR cells. It is very important to be sure that a
Certified Primary Standard sample gas within the noted specifications is used. The
nominal composition of this gas should be:

20% CO (Carbon Monoxide)

1% CO2 (Carbon Dioxide)

6% CH4 (Methane or Natural Gas)
40% H2 (Hydrogen)

Balance N2 (Nitrogen)

When viewing this screen, the current measured values are shown at the left under
the heading Actual, while the desired values will be in the center column, Span Gas.
The final column is Status, and this shows the percentage difference between the
actual and desired values, followed by a comment. This comment can either be OK,
?0K, or BAD, depending on how far apart the values are. If the difference is
between 0 and 10% of the span value, then it will be OK and the calibration will
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proceed without interruption. If the difference is between 10% and 20%, it will be
?0K, and a warning message will be displayed. Pressing Enter will allow the
calibration to continue. If the value is more than 20% out, it will be BAD and the
calibration will not be allowed to proceed. If this occurs, check to make sure that you
are using the correct gas and that there is adequate flow. If it is still not operating
properly contact SSi for additional support.

To proceed with the calibration of one or more sensors, use the up and down arrows
and the numeric keypad to enter the specific values of each gas. These will be listed
on the calibration cylinder. It is possible to calibrate one, two, or all three sensors.
The default setting is to calibrate all three, however if you do not want to calibrate
one of the sensors you can use the up and down arrows to access the sensor that
you do not want to calibrate, and press Enter over the existing Yes. This will change
it to No, and that sensor will not be calibrated.

When this data has been entered, use the arrow key to move to the Start button and
press Enter. Timers will count down approximately two minutes and at the
conclusion the sensors will be calibrated.

WARNING: Do not pressurize PGA3500 with compressed gas. Always start
the flow of Nitrogen and requlate prior to connecting to PGA3500 inlet.

Set Pass Codes - Menu Page 25

2ot SET PASS CODES

Orerator Pass Code LHone
Level 1 Sukeruisor Pass Code

Level 2 Confiduration Pass Code

Level 3 Skecial Pass Code (Contact S5I2

This page is used to change the pass code for menu screens 16 and higher. For
screens 1 through 15, no pass code is required to access the screen. Menu screens
16 through 21 are considered Supervisor Level, and they require the Level 1 pass
code. Menu screens 22 through 29 are considered Configuration Level, and they
require the Level 2 pass code. The default setting for Level 1 is 1, and the default
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setting for Level 2 is 2. Either of these can be changed to any humber between 0
and 512.

Please note that the Level 2 (Configuration) pass code will also work on all Level 1
menus, so in the default settings entering a 2 will give you access to all available
menus.

The Level 3 menus are not visible, and SSi uses them when the instrument is being
set up prior to shipment.
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Set IP Address- Menu Page 26

2 SET IF HIODEESS
IF Address
192 165 HE ] 284
Het Maslk
255 255 255 HEE
IF Gatewad

192 15 @Al i1

This page is used to setup the Ethernet communications address. The instrument
does not have DHCP, therefore a fixed IP address must be assigned.
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Typical Diagnostic Uses of the PGA3500

The PGA3500 Analyzer measures CO, CO,, and CH4. Carbon potential can be
calculated using furnace temperature and the relationship of these 3-gases. Oxygen
probe real-time measurement of the furnace atmosphere can be verified by 3-Gas
analysis. In addition to being an excellent diagnostic device, the PGA3500 will
provide the necessary data to fine-tune your atmosphere control.

Endothermic Generator Diagnostics

¢ The effectiveness of the catalyst is measured by the CH4 content. Less than 0.5%
is an indication of properly functioning catalyst. Higher concentrations indicate the
necessity for either conditioning or replacement.

¢ Measuring the level of CO in the carrier gas allows correction of the % carbon
reading at the furnace.

Heat Treat Furnaces — Conventional Endo Gas

¢ Furnace atmosphere carbon potential (% C) can be verified with the PGA3500.

¢ Measuring carbon monoxide (CO) and carbon dioxide (CO;) can show possible
problems (i.e. water leaks, air leaks, and radiant tube leaks).

¢ The PGA3500 measures the free methane (CHs4) in the furnace atmosphere.

Heat Treat Furnaces — Nitrogen/Methanol Endo Gas

¢ The carbon monoxide (CO) level in the furnace atmosphere indicates the
effectiveness of the cracking of the methanol. Equilibrium of the methanol
cracking reaction (CH3;OH = CO + 2H,) is temperature dependent.

Heat Treat — Oxygen Sensor Control
¢ Periodic verification of the performance of oxygen probes.

¢ COF and PFC adjustments can be made (based on the calculations of the 3 gases)
to provide more precise control of the carbon in the furnace atmosphere.

Combustion — Burner Balancing

¢ Measures excess O, in the flue gas to allow burner adjustments.
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PGA3500 Spare Parts

e Factory Calibration Part Number 13113
e Cylinder of Zero Calibration Gas Part Number 30054
e Cylinder of Span Calibration Gas Part Number 13084
e Bowl Filter Assembly (Including Element) Part Number 37048
e Bowl Filter Element Media Replacement (10/Pack) Part Number 31027
e Flexible Sample Tubing Assembly with Filter Part Number 20104
e Replacement In-Line Filter Part Number 31033
e Flow Meter Part Number 36033
e 0O, Sensor Part Number 31409
e CO; Scrubber Part Number 13112
e Sampling Wand Assembly Part Number 20263
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