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SECTION 8.0
Serial Communications RS232C & RS485

8.1 Baud Rates
Available Baud Rates are 38400°, 19200°, 9600, 4800, 2400, 1200, 300, and 150. To set the baud rate
please follow the directions below, in the sequence given:

1. Be sure that the unit is fully operational. You can check this by observing that valid oxygen
readings are displayed on the front panel LCD of the instrument.

2. Next, make sure that switch 5 on the Main board Switch Bank is LOW or OFF. This is a factory
switch and should be on only in certain circumstances. Note: if the unit was shipped with SW5
ON, turn it off to set the baud rate. After the baud rate has been set, move SW5 to the on
position to resume normal operation.

3. Press and hold the UP and DN keys simultaneously. An initial beep will be heard followed by a
second beep which confirms that the next step should be taken.

4. At this point, the current setting should be displayed on the front panel. If not, make sure that
you hold the two aforementioned keys long enough.

5. Now press and hold the UP and DN keys to scroll through available settings choosing the
desired baud rate.

With the desired baud rate displayed, push the Alarm 3 button to save it in battery backed memory

8.2 Standard Commands

The following standard commands apply for both the RS-232C OR RS-485 interfaces: Please note
that all letters typed can be upper or lower case. The only exception to this rule is the optional [string].
The Commands below are in upper case for clarity purposes only. Also any user input not in brackets
is shown in lower case. Optional commands or strings are shown within brackets.

Command Description

Aa=[bb.b][L/H] <Enter> Alarm set

Bccceee <Enter> Baud rate select

C[bb.b] <Enter> Calibrate

D[string] <Enter> Disable Security

E[string] <Enter> Enable Security

FSd=[ON/OFF/1/0] <Enter> Fail-safe select

H <Enter> Help Screen

M <Enter> Manual clear toggle

@) <Enter> Oxygen Concentration

Q <Enter> Quiet mode (no beeps at all)

S <Enter> Signal mode (beeps audible)

\ <Enter> View current Alarms and settings
Where: a=1, 2, or 3 for different alarms

bb.b = Decimal number signifying the oxygen in %

L/H = Optionally set to 'L'ow or 'H'igh alarm

ccccc = Baud rate number from 150 to 38400

d = Number designating Relay 1 to 4

ON/OFF/1/0 ='ON' is the same as '1' etc.

name = String for accessing multiple units (see manual)
string = String for security protection (see manual)

*  Baud Rates not available on RS485
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APPENDIX G

Note: Shown in the above diagram is the Series 3000 remote explosion proof sensor enclosure. The
Series 3000 explosion proof sensor enclosure is identical dimensionally to the Series 2000 with the
exception of the Gas Input/Output valves.
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Manufacturer's Name: Alpha Omega Instruments Corp
Address 40 Albion Road, Suite 100
Telephone 401-333-8580
Date Prepared September 3, 1998
Date Revised April 12, 2001
Trade Name 2SEN and 1SEN
Description Weak acidic solution encapsulated in plastic housing.
Lead Acetate, Trihydrate CAS # 6080-56-4

OSHA/PEL 0.05 mg/m3
ACGIH/TLV 0.15 mg/m3

TLV and PEL are for lead, inorganic dusts and fumes, as Pb
Note: Lead has been reported as causing cancer in laboratory animals, exercise due care.

Acetic Acid, Glacial CAS # 64-19-7
OSHA/PEL 10 PPM
ACGIH/TLV 10 PPM

NOTE: TLV and PEL are for concentrated (90% - 100%) Acidic Acid, actual solution is less than 50%.

Lead CAS # 7439-92-1
OSHA/PEL 0.03mg/m3

SECTION Ill - PHYSICAL & CHEMICAL CHARACTERISTICS

Boiling Point: Not Available Specific Gravity: Not Available |
Vapor Pressure: Not Available Vapor Density: Not Available |
Evaporation Rate: Not Available Physical State: Liquid |
Melting Point: Not Available pH:35-7.0 Flash Point: > 100 degrees C

Appearance & Odor: Colorless Liguid: Vinegar like odor

Extinguisher Media: Use water spray, alcohol foam, dry chemical or carbon dioxide

Special Fire Fighting Procedures: Respiratory protection should be used to avoid breathing fumes.

Unusual Fire & Explosion Hazards:
Lead acetate decomposes at boiling point and toxic gases are produced. Acetic acid vapors
may flow along surfaces to distant ignition sources and flash back. Closed containers exposed
to heat may explode.

SECTION IV - REACTIVITY DATA OF SOLUTION

Stability Stable |
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Hazardous Polymerization: Will not occur |
Conditions to Avoid: Heat, flame, other sources of ignition |
Incompatibles: Strong acids, strong bases, strong oxidizing agents |
Decomposition Products: Lead fumes, carbon monoxide, carbon dioxide.

SECTION V - HEALTH HAZARD DATA OF SOLUTION

Lead Acetate Component Data is for lead, inorganic dusts and fumes as Pb

(TLVITWA): 0.15 mg/m3

STEL: Not Established

|PEL: 0.05 mg/m3 |
Toxicity: Intraperitioneal Rate LD50 for Lead Acetate

| Trihydrate is 200 ma/Kg |
Carcinogenicity: This substance is listed as a NTP anticipated human carcinogen

and an IARC animal carcinogen.

Reproductive Effects: None identified |
Effects of Overexposure:

INHALATION: Tightness and pain in chest, coughing, difficult breathing.

SKIN CONTACT: Irritation.

EYE CONTACT: Irritation.

SKIN ABSORPTION: May be harmful.

INGESTION: Is harmful and may be fatal, headache, nausea, vomiting,

dizziness, gastrointestinal irritation.
CHRONIC EFFECTS: Anemia, kidney damage, blurred vision, lead build-up in the

central nervous system

Target Organs: Gl tract, central nervous system, kidneys, blood, gingival tissue |

Medical Conditions Generally None identified.
Aggravated by Exposure:

Primary Routes of Entry: ngestion, inhalation, eye contact, skin contact, absorption

Emergency and First Aid Procedures:

INGESTION: CALL A PHYSICIAN. Give large amounts of water.
INHALATION: If inhaled, remove to fresh air.

SKIN CONTACT: In case of contact, flush with water for at least 15 minutes.
EYE CONTACT: In case of contact, flush with water for at least 15 minutes.

SECTION V - HEALTH HAZARD DATA OF SOLUTION cont'd

Acetic Acid Data is for concentrated acid.
Threshold Limit value (TLV/TWA) 25 mg/m3
Short term exposure limit (STEL) 37 mg/m3
Permissible exposure limit (PEL) 25 mg/m3
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Toxicity:

Oral rate LD50 for acetic acid: 3310 mg/kg

Intravenous mouse LD50 for acetic acid: 525 mg/kg

Skin rabbit LD50 for acetic acid: 1060 mg/kg

Inhalation mouse LD50 for acetic acid: 5620 mg/kg

Carcinogenicity NTP: No

IARC No

Z List: No

OSHA Req: No

Carcinogenicity:

None identified

Reproductive Effects:

Effects of Overexposure:

INHALATION:

SKIN CONTACT:
EYE CONTACT:
SKIN ABSORPTION:
INGESTION:

CHRONIC EFFECTS:

None identified

Severe irritation or burns of respiratory system

Severe burns, may cause dermatitis

Severe burns, permanent eye damage.

None identified

Burns to mouth and throat, nausea, vomiting, gastrointestinal
irritation, diarrhea, shock, may be fatal

Lung damage, teeth damage

Target Organs:

Medical Conditions Generally
Adggravated by Exposure:

Respiratory system, eyes, skin, teeth, lungs.

Respiratory system disease, skin disorders.

Primary Routes of Entry: nhalation, ingestion, skin contact, eye contact

Emergency and First Aid Procedures:

INGESTION:
INHALATION:
SKIN CONTACT:

EYE CONTACT:

CALL A PHYSICIAN. Give large amounts of water.
If inhaled, remove to fresh air.
Immediately flush skin with plenty of water for at least 15 minutes.

Immediately flush with plenty of water for at least 15 minutes.

SECTION VI - SPILL AND DISPOSAL PROCEDURES

NOTE: The sensors are sealed, and under normal circumstances, the contents of the
sensors do not present a health hazard. The following information is given as a guide in the

event that a cell leaks.

Steps to be taken in the event of a spill or discharge:
Wear respiratory protection and full protective clothing

Neutralize spill with soda ash or lime

Carefully place material into clean, dry container and cover.
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Flush spill area with water.

Disposal Procedure:

Dispose in accordance with all applicable federal, state and local environmental regulations, with regards to lead or lead acetate.

EPA Hazardous Waste Numbers:

Lead D008

Lead Acetate U144 (Toxic Waste)

Acetic Acid, Glacial D001, D002 (Ignitable, Waste)
SECTION VII - ENGINEERING AND WORK PRACTICES CONTROLS
VENTILATION: Use general or local exhaust ventilation to meet TLV requirements.
RESPIRATORY PROTECTION: Respiratory protection required if airborne concentration exceeds TLV.
EYEI/SKIN PROTECTION: Safety goggles, uniform, apron, neoprene gloves are recommended.

Protective measures during cell replacement:

Before opening the packaging containing the sensor cell, check the sensor cell for leakage. If the sensor
cell leaks, do not open the container. If there is liquid around the cell while in the instrument, use the
protection listed above in this section.

SECTION VIl - STORAGE AND HANDLING PRECAUTIONS

Storage Requirements: Store in a cool, well-ventilated area.

NOTE: The above data is based on tests and experience which Alpha Omega Instruments, Inc. believes reliable and are
supplied for information purposes only. Alpha Omega Instruments Corp. disclaims any liability for damage or injury which
results for the use of the data and nothing contained there in shall constitute a guarantee, warranty

(including warranty of merchant ability) or representation (including freedom from patent liability) by

Alpha Omega Instruments Corp. with respect to the data, the product described, or their use for any specific purpose,
even if that purpose is known to Alpha Omega Instruments Corp.
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INSTRUCTION MANUAL ADDENDUM 1

For the Series 2000 Oxygen Analyzer Equipped with
Optional Horn/Strobe Alarm.

If the Series 2000 Oxygen Analyzer has been purchased with an optional Horn & Strobe Alarm
Annunciator (P/N 2000-HnSt-24), please read the following sections. The Horn/Strobe alarm can be
mounted with the Series 2000 electronics or remote from it, and whether the sensor is a local or
remote sensor. Please review the following guidelines when installing the Horn/Strobe Alarm.

Installation and Wiring

Once the Horn & Strobe Alarm Annunciator chassis has been mounted where desired, it can be wired
to the Series 2000 Oxygen Analyzer. To wire the Horn & Strobe Alarm Annunciator, please refer to
Figure 1A of this addendum. Two shielded wires (a twisted pair) will be required to carry the 24 VDC
signal that will energize the unit. Only 60 ma. of DC current is required to energize the audible and
visual signals; however, please be sure to consult with a licensed electrician or person familiar with
wiring practices within your facility location prior to installation and wiring. Please note that the Hn-St
installation wiring is identical whether the Series 2000 uses a local or remote sensor.

All wiring must be done with AC power removed from the main
chassis of the Series 2000 Oxygen Analyzer

Connections to the analyzer are made to the three position barrier strip located on the inside rear
surface of the analyzer. To access the barrier strip, loosen the six screws that hold the clear cover in
place, and lift the clear cover away from the rest of the analyzer. The cover and instrument front panel
may now be lifted and rotated, exposing the inside rear surface of the case where the barrier strip is
located. The wires going to the Horn & Strobe Alarm Annunciator chassis will pass through the far
right cable strain relief and terminate to the barrier strip.

Once the wires are terminated at the analyzer, the wire can be run to the
location of the Horn & Strobe Alarm Annunciator. There is only one cable
strain relief on the annunciator. Remove the cover to the Horn & Strobe
Alarm Annunciator by loosening four outside screws and lifting the cover
and annunciator away from the chassis. Insert the wire through the cable
strain relief, and terminate the black and red wires as indicated in

Figure 1A.

Please note that the Horn & Strobe Alarm Annunciator will activate when Oxygen Alarms A1 or
A2 are active. Oxygen Alarm 3 is left for connection to a local control system, and will not
cause the annunciator to activate. Please be sure to account for the alarm assignments when
setting the alarm values for Oxygen Alarms 1, 2, and 3. System Alarm A4 will not cause the
annunciator to activate, and is left for connection to a local control system.
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Setting the dBA Sound Level

Locate the four position DIP switch on the alarm module. DIP switch position 1 of this switch sets the
dBA level of the audio alert. When the switch is set to the ON position, high dBA levels of
approximately 85 dB will result; when set to OFF, Standard dBA levels will result which are
approximately 3-4 dB less than the high dBA levels. The unit is shipped with this switch in the “OFF”
position, selecting the STANDARD dBA levels. Please refer to the table below showing the settings
for Switch 1, Position #1 for the setting of dBA levels.

dba Sound Output Level Setting

Decibel Level (DBA) SW1 Switch (POS 1) Setting
- Illll Right (shown) is ON
ON=1
High DBA 1 (POS 1 to ON)
Standard DBA 0 (POS 1to OFF)

WARNING: IF MULTITONE STROBE SIGNALS ARE OPERATED WITHIN FIFTEEN (15)
INCHES OF A PERSON’S EAR, THEY CAN PRODUCE A SOUND PRESSURE LEVEL THAT
EXCEEDS THE MAXIMUM 120 dBA PERMITTED BY ADA AND OSHA RULES.
EXPOSURE TO SUCH SOUND PRESSURE LEVELS CAN RESULT IN DAMAGE TO A
PERSON’S HEARING.

Selecting the Sound Pattern for the Audible Signal

Eight (8) sound patterns are available from the audible indicator, determined by the settings of
Positions 2-4 of SW1. The table below shows the settings for the available sound patterns. It is not
recommended that either of the “Code 3” settings (horn or tone) be selected for any other use than
Fire Evacuation.

Alarm Tone Settings

Tone Pattern Description SP\:\S/-ljsettir;gs Notes
2 3 4
Horn Broadband Horn (Continuous) B Lt
Bell 1560 Hz. Modulated (0.07 Sec. On/Repeat) B ot
March TIime Horn Horn (.25 Sec. On/Off) ° ol
Code 3 Horn Horn (ANSI S3.41 Temporal Pattern) t | t | o | FireEvacuation ONLY
Code 3 Tone 500 Hz. (ANSI S3.41 Temporal Pattern) ° | * | * | FireEvacuation ONLY
Slow Whoop 500-1200 Hz. Sweep (4 Sec. On/.5 Sec. Off 0 e
Siren 600-1200 Hz. Sweep (1 Sec. On/Repeat) 1 ol o
Hi/Lo 1000-800 Hz. (.25 Sec. On/Alternate) ° o]0
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INSTRUCTION MANUAL ADDENDUM 2
Optional Internal Data Logger

Note: The standard 0-2V DC output associated with the Series 2000 is used as the input to the
data logger. As a result, this 0-2V DC output is not available for any other use.

Alpha Omega Instrument’s optional internal data logger provides four channels with a data storage
capacity of 43,000 data readings with a user-selectable data capture rate.

The factory default for the Series 2000 is single channel operation. As such, the data logger provides
up to 43,000 data readings for the single channel (oxygen).

Two cables connect the Data Logger to the instrument:

« The first connection is the 0-2V DC oxygen output of the instrument which connects to Input
Channel 1 of the Data Logger (internal).

« The second connection extends the computer connection of the data logger to the outside of
the instrument so that the Data Logger can be launched and data retrieved without opening the
instrument’s cover (external). This is a USB Mini-B style connector.

Please review the following sections carefully; they contain important operational information. Also,
refer to the data logger manual, which provides additional information about the data logger.

The data logger is usually installed in the instrument’s enclosure. However, there are instances when
due to either space constraints or a specific customer request, the data logger may be mounted on the
outside surface or installed remotely.

Data Logger Maintenance

The data logger contains a CR2032 battery that is available from most stores that sell replacement
batteries. Replacing the battery should be performed once every 12 months regardless of how often
the data logger is used.

Note: Prior to removing the battery, remove AC power to the instrument.

Replacing the Data Logger Battery

* To access the data Logger when mounted internally, open the cover of the instrument to
access the device.

+ To remove the data logger, unplug the two cables from the data logger, and grasp the device
firmly and slide to the side to disengage the mounting nuts (the screws on the back of the
instrument may need to be loosened to remove the logger). The Data Logger can then be
opened and the coin-shaped battery replaced according to the instructions in the data logger
manual.

+ When reinstalling the data logger, position the device over the mounting nuts and slide to the
side to secure in place. (the screws on the back of the instrument may need to be tightened to
secure the logger)

* Replace the cables - the gray plug is located into the Data Channel 1 connector and the USB
computer interface cable plug is located into the bottom connector.

« Close the instrument’s front panel and clear cover.
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Data Logger Software

Follow the instructions in the software manual (located on the included CD) to install the
software into the personal computer that you will use for data launching and retrieval. Install
the communications cable from the computer being used (USB-A to USB-Mini-B) to the
analyzer’s data logger connector, located either on the rear or side of the instrument.

Before you launch the data logger, you should know the following information:

Data interval desired between points. This interval can range from 1 second between points to
18 hours between points. Estimate the full capacity time by multiplying the data interval times
43,000.

Types of data acquisition available. One will permit the logger to fill its memory with data and
stop; a second will allow the logger to overwrite the oldest data once filled. When the data is
retrieved, the last 43,000 data points will be downloaded to the PC.

The data logger needs to be set up to log a 0-2.5V DC signal on Channel 1. If the data logger
is not already set up to do so, this can be accessed by pressing the “Launch” button on the
toolbar. The options under the “Sensors” sections can be used to disable all channels
except Channel 1 and also setup channel 1 for “Adapater Cable 0-2.5V DC” input signal.

Each data point is time-stamped, using the PC system time. Please make sure that the PC
time and date are correct before taking data.

Note: Each time the data logger is launched, all old data will be deleted.

Each time the data is retrieved from the data logger, the option is given to stop data acquisition
or continue logging, if data acquisition is stopped, the logger must be launched again.

The data stored in the logger is normally a voltage value. The conversion of the 0-2V DC
output from the data logger to a specific oxygen concentration is quite simple. To calculate the
oxygen concentration from the data logger the example used below is based on a single range
of measurement of 0-10% oxygen with an output from the data logger of 0.5V DC.

10% = 2 VDC
X 0.5 VDC

X=10(0.5) = 2.5%
2

The logger has been setup at the factory to automatically convert the data using the
highest instrument range. If the instrument is equipped with multiple ranges, the
instrument must be set to a single range instead of auto ranging. If an instrument range
other than the highest is required for logging, simply follow the instructions provided in
the data logger software manual for setting up a new data conversion range, and also
set the instrument to the same range.
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INSTRUCTION MANUAL ADDENDUM 3

HIGH VOLUME PUMP

If the analyzer had been supplied with a high volume pump, when operating the
analyzer from a pressurized gas source, disconnect the pump tubing at the flow
meter, fully open the flow meter valve, and TURN THE PUMP OFF.

=
TANK Pump
ANALYZER k Pump tubing

% (disconnect here)

Pressurized Gas Source
(calibration or sample) —| | Flowmeter

(Open flow valve)
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