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Safety Notes

warnings, cautions, and notes contained in this manual emphasize criti-
cal instructions as follows:

An operating procedure which, if not strictly observed, may result in personal 
injury or environmental contamination.

An operating procedure which, if not strictly observed, may result in damage 
to the equipment.

Important information that should not be overlooked.
 

Electrical Safety

Up to 5 kV may be present in the analyzer housings.  Always shut down power 
source(s) before performing maintenance or troubleshooting.  Only a qualified 
electrician should make electrical connections and ground checks.

Any use of the equipment in a manner not specified by the manufacturer may 
impair the safety protection originally provided by the equipment.

Grounding

Instrument grounding is mandatory.  Performance specifications and safety pro-
tection are void if instrument is operated from an improperly grounded power 
source.

Verify ground continuity of all equipment before applying power.

NOTE


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Warning Labels

These symbols may appear on the instrument in order to alert you of existing 
conditions.

Protective Conductor Terminal
(BORNIER DE L’ECRAN DE PROTECTION)
Schutzerde

Caution - Risk of electric shock
(ATTENTION-RISQUE DE DÉCHARGE ÉLECTRIQUE)
Achtung - Hochspannung Lebensgefahr

Caution - (Refer to accompanying documents)
(ATTENTION-SE RÉFERER AUX DOCUMENTS JOINTS)
Achtung (Beachten Sie beiliegende Dokumente)

CAUTION - Hot Surface

(ATTENTION-SURFACE CHAUDE)
Achtung - Heiße Oberfläche

Environmental Information (WEEE)

This AMETEK product contains materials that can be reclaimed and recycled.  In some cases the 
product may contain materials known to be hazardous to the environment or human health.  
In order to prevent the release of harmful substances into the environment and to conserve 
our natural resources, AMETEK recommends that you arrange to recycle this product when it 
reached its “end of life”. 

Waste Electrical and Electronic Equipment (WEEE) should never be disposed of in a municipal 
waste system (residential trash).  The Wheelie Bin marking on this product is a reminder to 
dispose of the product properly after it has completed its useful life and been removed from ser-
vice.  Metals, plastics, and other components are recyclable and you can do your part by doing 
one of the following steps:

• When the equipment is ready to be disposed of, take it to your local or 
regional waste collection administration for recycling.

• In some cases, your “end of life” product may be traded in for credit to-
wards the pur-chase of new AMETEK instruments.  Contact your dealer to 
see if this program is avail-able in your area.

• If you need further assistance in recycling your AMETEK product, contact 
our office listed in the front of the instruction manual.
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Electromagnetic Compatibility (EMC)

Read and follow the recommendations in this section  to avoid perfor-
mance variations or damage to the internal circuits of this equipment 
when installed in harsh electrical environments.

The various configurations of the CG1100-RTP Oxygen Analyzer should not produce, or fall 
victim to, electromagnetic disturbances as specified in the European Union’s EMC Directive.  
Strict compliance to the EMC Directive requires that certain installation techniques and wir-
ing practices are used to prevent or minimize erratic behavior of the Analyzer or its electron-
ic neighbors.  Below are examples of the techniques and wiring practices to be followed.

In meeting the EMC requirements , the various Analyzer configurations described in this 
manual rely heavily on the use of metallic shielded cables used to connect to the customer’s 
equipment and power. Foil and braid shielded I/O and DC power cables are recommended 
for use in otherwise unprotected situations. In addition, hard conduit, flexible conduit, and 
armor around non-shielded wiring also provides excellent control of radio frequency distur-
bances. However, use of these shielding techniques is effective only when the shielding ele-
ment is connected to the equipment chassis/earth ground at both ends of the cable run. This 
may cause ground loop problems in some cases. These should be treated on a case-by-case 
basis. Disconnecting one shield ground may not provide sufficient protection depending 
on the electronic environment. Connecting one shield ground via a 0.1 microfarad ceramic 
capacitor is a technique allowing high frequency shield bonding while avoiding the AC-
ground metal connection. In the case of shielded cables the drain wire or braid connection 
must be kept short. A two-inch connection distance between the shield’s end and the near-
est grounded chassis point, ground bar or terminal is highly recommended. An even greater 
degree of shield performance can be achieved by using metallic glands for shielded cable 
entry into metal enclosures. Expose enough of the braid/foil/drain where it passes through 
the gland so that the shield materials can be wrapped backwards onto the cable jacket and 
captured inside the gland, and tightened up against the metal interior.

Inductive loads connected to the low voltage “Alarm Contacts” are not recommended. How-
ever, if this becomes a necessity, adhere to proper techniques and wiring practices. Install an 
appropriate transient voltage suppression device (low voltage MOV, “Transzorb,” or R/C) as 
close as possible to the inductive device to reduce the generation of transients. Do not run 
this type of signal wiring along with other I/O or DC in the same shielded cable. Inductive 
load wiring must be separated from other circuits in conduit by using an additional cable 
shield on the offending cable.

In general, for optimum protection against high frequency transients and other disturbances, 
do not allow installation of this Analyzer where its unshieled I/O and DC circuits are physi-
cally mixed with AC mains or any other circuit that could induce transients into the Analyzer 
or the overall system. Examples of electrical events and devices known for the generation 
of harmful electromagnetic disturbances include motors, capacitor bank switching, storm 
related 
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European Standards Information

Manufacturer’s Name:	  AMETEK Process Instruments  (ISO 9001 Registered 1995)

Manufacturer’s Address:	 Process & Analytical Instruments Division
	 150 Freeport Road		   
 	 Pittsburgh, PA, 15238	 USA
	 Phone: 412-828-9040     Fax: 412-826-0686

EU Representative Address:	 Dr. Jurgen Gassen
				    AMETEK Precision Instruments Europe GmbH	
				    Rudolf-Diesel-Strasse 16 
				    D-40670  Meerbusch, Germany	
				    Phone:  49-21 59-91 36 0   Fax: 49-21 59-91 36 39
				  

declare under our sole responsibility that the products:

Product Name:	  	 Model CG1100 Oxygen Analyzer series 

Model Number(s):		  CG1100-GS	 CG1100-M
				    CG1100-RTP	 CG1100
				    CG1101	 CG1100-GS/RCU
				  
conform to the following standards:

 EMC Directive 89/336/EEC:

	 EN 61326-1, Radio Frequency Emissions:
		  EN 55022 (CISPR 22)	 Conducted and Radiated,  Class B	  
  		  EN 61000-3-2			  Harmonic Current 
		  EN 61000-3-3			  Voltage Fluctuation / Flicker

	 EN 61326-1, /50082-2 Immunity
		  EN 61000-4-2		  	 Electrostatic Discharge
		  EN 61000-4-3			  Radiated RF
		  EN 61000-4-4			  Electrical Fast Transients/Burst
		  EN 61000-4-5			  Surge 
		  EN 61000-4-6			  Conducted Radio Frequency
		  EN 61000-4-11			  Voltage Dips /Interruptions / Variations
		
Low Voltage Directive 73/23/EEC:

	 EN 61010-1 (IEC 1010-1), Safety Requirement for Electrical Equipment  
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CG1100-RTP OXYGEN ANALYZER

Overview

The Dycor CG1100-RTP is a smart sensor that measures trace concentra-
tions of oxygen in a gas stream. The analyzer is calibrated to measure 
oxygen content from 0.1 PPM to 100 percent oxygen. It uses the zirconium 
oxide sensor technology for accuracy and fast response. It also houses an 
electronic flow meter and VSO (Voltage Sensitive Orifice) proportional so-
lenoid valve for controlling flow automatically, and a pressure transducer. 
It provides advanced digital/analog input and output capabilities.

Controller / Communications

All analyzer functions are controlled by a microprocessor housed within 
the instrument. Communication with the analyzer is through the follow-
ing connections:

•	 One analog output (4-to-20 mA), isolated (can be either loop-powered 
or powered by the analyzer) or one voltage output.

•	 Four alarm contacts (dry relay contacts)

•	 One RS-232 serial port

•	 Two RS-485 serial port.

The CG1100-RTP has no local user programming functions. It requires 
serial communication with an external PC for configuration. Once con-
figured, the analyzer is capable of stand-alone operation. The analyzer 
is factory-configured and packaged with configurator software for initial 
setup of operating parameters. For enhanced interface and process moni-
toring, AMETEK offers optional System 2000 software with graphical user 
interface to record and process your data in a Windows® format. User-
provided software can also be used with the CG1100-RTP serial port.
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Sensor Operations

Disconnect AC power from the analyzer before performing any main-
tenance or troubleshooting. 
 
The furnace and furnace insulation cover are hot during normal opera-
tion (up to 500 °F, 260 °C inside the furnace insulation cover). Allow 
analyzer components to cool for at least an hour before working inside 
the analyzer. Use caution and wear appropriate gloves when handling 
components or when touching analyzer components near the furnace!

Basic Elements of the Sensor

The CG1000-RTP analyzer consists of the following basic systems:

•	 Plumbing: Flow control valve, all inlet and outlet tubing, sensing cell 
and the sensing cell fitting.

•	 Measuring System: Sensing cell, sensor board, interconnecting wiring 
and the control unit.

•	 Temperature System: Electrical cell heater (furnace), the type “K” ther-
mocouple (monitors furnace operating temperature), and the sensor 
board containing cold junction thermocouple compensation, intercon-
nect wiring and the control unit. The temperature system keeps the 
sensing cell at a constant temperature.

The Oxygen Measuring Cell

The sensing element itself is a closed-end tube or disk of 
ceramic zirconium oxide stabilized with an oxide of yttrium or 
calcium. Porous platinum coatings on the inside and outside 
serve as a catalyst and as electrodes. At high temperatures 
(generally above 1200°F / 650°C), oxygen molecules coming 
in contact with the platinum electrodes near the sensor be-
come ionic. As long as the oxygen partial pressure on either 
side of the cell is equal, the movement is random and no net 
flow of ions occurs. If, however, gases having different oxygen 
partial pressure are on either side of the cell, a potentiometric 
voltage is produced (Figure 1-1). The magnitude of this voltage 
is a function of the ratio of the two oxygen partial pressures. If 
the oxygen partial pressure of one gas is known, the voltage 
produced by the cell indicates the oxygen content of the other 
gas. A reference gas, usually air (20.9% O2), is used for one of 
the gases.

Figure 1-1. Zirconium oxide cell principle of operation.
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Since the voltage of the cell is temperature-dependent, the cell is maintained at 
a constant temperature. Some newer high-temperature insitu models use the 
heat from the process to heat the sensor; the process temperature is continu-
ously measured and used in the software calculation. The oxygen content is 
then determined from the Nernst equation.

2

1

O
OIn

4F
RTE=

Where R and F are constants, T is absolute temperature and O1 and O2 are the 
oxygen partial pressures on either side of the cell.

For measuring oxygen in non-combustible gases, the calibration of an analyzer 
is obtained from the formula:

AT = 48.0 at 695°CE =  A*T*Log 20.9%
O2 Unk%

Where A is constant, T is the cell temperature on an absolute scale (°C + 273) 
and O2 Unk% is the unknown oxygen concentration of the gas to be analyzed 
(calculated by the analyzer).

The cell produces zero voltage when the same amount of oxygen is on both 
sides. The voltage increases as the oxygen concentration of the sample 
decreases. The voltage created by the difference in the sample gas and the 
reference air is carried by cable to the microprocessor control unit where it is 
linearized to an output signal.

Because of the high operating temperature of the cell, combustible 
gases that are present may burn. When this occurs, the cell will gener-
ate high millivolts and cause the display to indicate less oxygen than 
is actually in the gas (net oxygen content).

NOTE


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Pressure Transducer

A pressure transducer is used to automatically compensate for any sample 
pressure variation when the unit is on line.

E = AT Log 	 O2  Ref%	 +	  AT  Log	 P1
		  O2 Unk %				    P2

Hydrocarbons

When hydrocarbons are present in the gas sample, an oxidation process 
occurs when this gas sample is exposed to the high temperature of the 
zirconia cell. An indication that hydrocarbons may be present in the gas 
sample is that the oxygen reading will be lower than expected. For ex-
ample, if a calibration gas cylinder has an oxygen value of 20 ppm and 5 
ppm of hydrogen (balance nitrogen), the oxygen analyzer will read 17.5 
ppm of oxygen. The reduction of oxygen is due to the combustion process 
where 5 ppm of hydrogen will combine with 2.5 ppm of oxygen to form 
water. Thus, the oxygen analyzer will read 17.5 ppm rather than the actual 
20 ppm oxygen. Note that the amount of oxygen reduction is dependent 
on the type of hydrocarbons present in the sample gas.
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Proper Sensor Operations

Follow these general guidelines when using the CG1100-RTP analyzer:

•	 Do not use pipe dope on any joints of the sample tubing, or any other 
contaminant that gives off combustible vapor which can cause errone-
ous measurements.

•	 Do not use calibration gases if they contain a mixture of oxygen and 
combustibles.

•	 Always introduce calibration gases at the recommended flow rate. 
Also, be sure that calibration and sample gases are introduced into the 
analyzer at the same flow rate.

When working on the plumbing inside the analyzer, disconnect the 
power. The heater has exposed windings and a short to the plumbing will 
blow the fuse and could damage the furnace or thermocouple.

•	 Do not handle the cell excessively. Do not try to clean the cell except 
by rinsing.

•	 Do not remove a cell or type “K” thermocouple that you may want to 
use again when the inside of the furnace is still hot - severe thermal 
shock can be destructive to either of them.

•	 Do not pressurize the external flow meter when calibrating the inter-
nal flow sensor.

•	 Allow calibration gases to stabilize before proceeding to the next step 
of a calibration.

•	 Do not overtighten compression fittings when servicing the analyzer.
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EMS Grounding, Shielding, and Noise Protection

For EMC purposes, under no circumstances should you leave shields 
disconnected at one end or both ends of the control unit cable.

You must use twisted-pair cable in rigid metal conduit or use twisted-pair 
cable with an overall braided shield. All cable shields or conduits connect-
ing to the control unit must be chassis-grounded.
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Transient and RFI Interference

Follow general grounding and shielding requirements for all wiring 
as described in the wiring section of Chapter 2.

Do not run control unit AC mains supply wiring in the same conduit 
with other AC mains supply wiring. By keeping this wiring separate, 
you prevent transient signals from reaching the control unit.

•	 Although there are transient and noise protectors on all control unit 
I/O connections, this protection is intended to act as a last line of 
defense against unwanted transient and RFI interference. You must 
follow proper installation practices to prevent the introduction of 
transients and noise into the system. Install transient suppressors on 
inductive loads connected to the control unit at the inductive loads. Be 
sure to place the transient suppressor as close to the load as possible. 
Examples of transient suppressors include MOVs, TRANSORBs, and 
RC snubbers.

•	 AC mains supply wiring should not be run in the same conduit with 
mains supply wiring that feeds heavy inductive loads.

•	 Avoid running signal wiring in the same cable or conduit with wires 
that power inductive loads unless all the cables within the conduit are 
shielded, the inductive loads are small, and the transient suppressors 
are used at the loads.

•	 Do not run signal lines in the same cable or conduit with high voltage 
lines.

•	 For optimum noise protection, control unit mains supply wiring 
should be connected to a circuit separate from any circuit that could 
introduce transients into the system. As an example, do not run mo-
tors, blowers, or air conditioners using the same mains supply circuit 
or conduit as the control unit’s mains supply circuit or conduit.

NOTE


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Technical Support

AMETEK/Dycor is committed to providing you the best technical support 
in the industry. If you need service or application assistance, please call 
AMETEK at (412) 828-9040, or your local AMETEK/Dycor representative.

If you need to return equipment, you will be asked to provide the follow-
ing information before obtaining a Return Material Authorization (RMA) 
number.

•	 Billing and shipping address

•	 Model number

•	 Serial number

•	 Purchase order number

•	 Telephone number

Before returning material, you must get an RMA number from the 
factory.

NOTE


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Specifications

Operating Range 0.1 PPM O2 to 100% O2

Accuracy Percent: ±2% of reading or .05% O2 absolute, whichever is greater.
PPM: ± 2% of reading or .5 PPM O2 absolute, whichever is greater.

Response Time < 7 seconds at 150 sccm over one decade.

Repeatability Percent: ± .5% of reading or .1% O2 absolute, whichever is greater.
PPM: ± .5% of reading or .1 PPM O2 absolute, whichever is greater.

Ambient
Temperature 

0° C to 40 °C (32 °F to 104 °F)

Humidity 10 - 90%, non-condensing

Sample Flow 

50 to 200 sccm according to user application requirements. Flow rate 
is factory-calibrated at 100 sccm. 
An integral mass flow meter and proportional valve are used to auto-
matically maintain a constant sample and calibration gas flow rate.
See Chapter 3 for more information.

Environment

For Indoor Use Only
IEC Installation Category II
IEC Pollution Degree 2
Altitude: 2000 meters

Power
Requirements

24 VDC ± 5%,  2.7 A, less than 100 mv noise or ripple.
An optional external 24V power supply is available with 100-250 
VAC, 47-63 Hz input (AMETEK #25446JE).

Inlet Pressure Range: 600 to 1795 Torr. Absolute maximum allowable inlet pressure 
is 1795 Torr (20 PSIG).

Outlet Pressure

20 Torr less than inlet pressure.
This specification depends on the flow at which the analyzer is oper-
ating. 
Higher flow rate = faster response and requires higher pressure dif-
ferential between the inlet and outlet pressure.
Lower flow rate = slower response and requires a lower pressure 
differential.
Range of pressure differential is 3 Torr @ 50 sccm to 15 Torr @ 200 
sccm.

Calibration Gas
Requirements

Zero Gas: From 0.1 PPM to 10% O2, balance N2
Span Gas: Minimum one decade above zero gas (10 times greater) 
recommended

Isolation Valves

Air-actuated, normally closed, diaphragm valves (Nupro - SS 
BNV51-C) are on the inlet and exhaust ports.
Female push-to-connect fitting accepts 1/8” OD plastic air line to 
supply 45 PSI actuation pressure.

Port Connections 1/8” Swagelok compression fittings on sample and calibration ports.
1/4” Swagelok compression fitting on exhaust port.

Sampling System Stainless steel components and tubing used in the sample path.
Chemraz O-rings are used to seal the sensor.
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Indicators LEDs for status or power, communications, and fault conditions.

Software
Configurator software is used to configure and calibrate the analyzer. 
Requires a PC with Windows and an RS-232 serial port for single 
analyzer, or RS-485 port for multiple units on a network.

Communications

Optically isolated RS-232 (one DB-9F connector), and RS-485 (two 
DB-9F connectors)
RS-232 selected if RTS signal is set.
Multiple units can be connected on an RS-485 network.
RS-485 node address is set using an externally accessible selector 
switch.
Baud rate is software-selectable to 9600 or 19200 baud.
Uses CG1100-RTP-compatible protocol.

I/O

DB-15 connector
(2) software-configurable alarms for oxygen, flow, and pressure
(2) additional outputs for System Fault and Watchdog Alarms
4-20 mA (optionally 0-5V), optically isolated analog output for oxy-
gen, flow, and pressure

Enclosure
8”H x 8”W x 8”D
Powder coat black finish. Clearance of at least 1/4” is required on 
sides and bottom of unit for air circulation

System
Compliance

EMC Directive 2004/108/EC  EN61326
Safety Directive:  EN61010-1 Low Voltage
Emissions:  EN55022 Conducted and Radiated
UL Classified and c-UL classified
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Installation

This chapter includes the following:

•	 Mechanical Installation
	 -	 Sample gas requirements
	 -	 Sample gas set-up
	 -	 Calibration gas set-up
	 -	 PPM measurement suggestions

•	 Electrical Installation
	 -	 Wiring
	 -	 Alarm contact connections
	 -	 Output Wiring
	 -	 Status LEDs and Alarms
	 -	 Connection to Line Power

There are no operator-serviceable components inside the CG1100-
RTP. Never open the analyzer cover. Refer servicing to qualified 
personnel.

Remove any packing material from the sensor and control unit. Check 
for damage. If any damage is found, notify the shipper.

NOTE


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Figure 3-1.    Minimum pressure drop vs. flow
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Mechanical Installation

 Sample Gas
Requirements/Connec-
tion

Sample Flow
Sample Gas/Calibration Gas Set-Up
PPM Measurement Suggestions

Sensor
Ambient Temperature Range	  0 °C to 40 °C (32 °F to 104 °F)

Sample Flow Rate 50 to 200 sccm
Depends on user application. See note below.

Max Sample Flow Rate 200 sccm; factory-calibrated at 100 sccm
Max Inlet Pressure 1795 Torr; 20 PSIG
Outlet Pressure In general, 20 Torr less than inlet pressure

Locate the CG1100-RTP as close to sampling system as possible.

 If running your system at a flow rate other than 100 sccm, it will be necessary to recali-
brate your system (see Chapter 5).  A higher flow rate will result in faster response and 
need a higher pressure differential between inlet and outlet pressure. A lower flow rate 
will result in a slower response and require a lower pressure differential. See Figure 3-1

If the analyzer is a 230-volt type, the power cord plug must be changed 
to the proper type to match your country and/or electrical code.
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Analyzer Description
F

Optional 0-5V
Output

Figure 3-2.   Front of CG1100-RTP analyzer.

LEDS

Upper right-hand corner. 
GREEN = System has POWER
YELLOW = Communicating
RED =  Fault Status

MSD
LSD

Most Significant Digit
Least Significant Digit
Set a unique RS-485 network address from 01 to 32. 

After setting the switches you must reset the system by cycling the power 
(unplugging the system and plugging it back in to the power source).

Setting the MSD to “0” position and the LSD to “1” position sets the network address to 01. 
RS-232
RS-485 These ports are located under the switches.

I/O The I/O outlet is used to connect four relay SPST contacts and one isolat-
ed current loop or one voltage output.

Power
Inlet

This connector is used to connect an external +24 VDC power supply to 
the CG1100-RTP. 
The +24 VDC power supply must have double/reinforced insulation from 
mains to secondary.

Termination Plug

Installed at the factory. 
Remove the RS-485 termination plug from the RS-485 port when com-
municating with multiple analyzers (except for the last analyzer in a 
chain) and when using RS-232 communications only.
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Figure 3-3.  Rear of CG1100-RTP analyzer.





Valve 1
Valve 2

Air-actuated valves. 
The valves are normally closed. 
A control pressure of 45 PSI is required to open the 
valves. 
Upon loss of pressure, valves are automatically 
closed by means of a spring.

 Sample Gas In

 3-Way Valve Used to allow flow of cal gases or sample gas.

 Cal Gas Port The Cal Gas port is used to connect a calibration gas 
to the system.

  Gas Out

NOTE


The CG1100-RTP has a flow control system used to maintain the flow rate set 
in the configurator software. The accuracy of the oxygen analyzer readings 
are flow-dependent. Maintaining the same flow rate during calibration ensures 
the accuracy of the oxygen analyzer during manual operation after the unit is 
calibrated.

For Example:   If the sample flow is set to 100 sccm, a delta pressure of 25 torr (10 inches of 
water) must be present from the inlet port to the outlet port for the flow control system to func-
tion properly.
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Cal GasCell

VSO Valve

Pressure
Transducer

Manifold

Cal GasCell

VSO Valve

Pressure
Transducer

Manifold

Cal GasCell

VSO Valve

Pressure
Transducer

Manifold

Figure 3-4A.  Sample gas flow  CG1100-RTP (front view).

Figure 3-4B.  Sample gas flow  CG1100-RTP (side view).
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Sample Gas Flow

Sample Gas Requirements

 The sample gas should be clean and dry. 



Note that hydrocarbons and combustibles in the sample will oxidize 
with available oxygen in the sample to provide lower-than-expected 
oxygen levels. Be aware of this, especially if measuring oxygen in the 
low PPM ranges. 


If the sample contains particulates greater than 15 microns, install a 
filter on the sample gas inlet.

 NOTE


The sample gas inlet pressure into the CG1100-RTP must be less 
than 1795 (20 PSIG) torr to prevent damage to the cell or cell O-ring 
seal.

Sample Gas Set Up Connections

1. Close Valve 1 and Valve 2. 

2. Set the three-way valve on the back of the analyzer to OFF (Figure 3-3).

3. 1/8”
tubing

Connect the sample gas to the sample gas inlet on the back panel of the ana-

lyzer using 1/8” tubing. This connection is labeled  Sample (Figure  3-3).

 For the best response time, ensure that the sample line between the analyzer and sample gas 
is as short as possible and keep the sample tubing diameter as small as possible.

4.
1/4”

tubing

Connect 1/8” NPT/1-4” tube adapter (not included) to the vacuum genera-
tor. Connect 1/4” tubing from  OUT on the back of the analyzer to  the 1/4” 
compression fitting at the vacuum generator.
The outlet pressure must be 25 Torr less than the minimum inlet pressure.

Minimum inlet pressure is the lowest pressure the inlet port will have under operating 
conditions.

5. Connect the regulator to the vacuum generator. Figure 3-5.

CG1102

Valve 1 Valve 2

Sample
Gas

1/8" tubing 1/4" tubing

Gas Inlet Gas Outlet

Vacuum
Generator

Regulator

CG1100-RTP

Figure 3-5.  Sample Gas Set-Up.

NOTE

 Set the inlet pressure to the lowest pressure value expected during operational conditions.
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6. Ensure that the pressure from the pressure controller is OFF. 
Open both Valve 1 and Valve 2. 
Set the three-way valve on the back of the analyzer to Sample (left).

7. Connect a PC to the RS-232/RS-485 port of the analyzer and run the configurator software. 

On the software Setup tab, set the flow to 10 sccm higher than the desired flow (e.g., 125 
sccm if the desired flow is 115 sccm).

8. While maintaining flow in the configurator program, slowly increase the flow of the sample 
gas into the analyzer by slowly increasing the P1 pressure from the pressure controller 
until the flow set point is reached.

9. Reset the flow set point in the configurator software.

Calibration Gas Requirements

NOTE

 Use stainless steel tubing that is free of oil and dirt yo deliver your calibration gases. 
this prevents contamination that could affect proper calibration.

% O2 Range Calibration Gases

 Span Gas  From 1.0% to 100% O2, balance N2 
(Instrument air - 20.9% - recommended)

 Zero Gas  From 0.1% to 10% O2, balance N2 (2% recommended) 

PPM O2 Range Calibration Gases

The span gas must be at least a factor of 10 higher in oxygen content than the zero gas 
(for example, if zero gas is 10 PPM, the span gas must be 100 PPM or higher).

 Span Gas From 10 PPM to 1000 PPM.

 Zero Gas From 1 PPM to 100 PPM.

NOTE


We recommend that the span gas be of a higher oxygen content than the zero gas 
by a factor of 10 (for example, if zero gas is 1.0%, span gas must be 10% or higher. If 
zero gas is .1%, span gas should be 1% or higher).

Mechanical Flow Meter
The mechanical flow meter is used to adjust the calibration gas bypass flow rate of 2 scfh. 
The mechanical flow meter should have no flow adjustment valve.
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Calibration Gas Set-Up

Vacuum
Generator

CG1101

Valve
1

Valve
2

1/8" tubing 1/4" tubing

Cal Gas
Inlet

Gas
Outlet

Regulator

1/8" tubing
1/8" tubing

1/8"
Compression

Fitting

Span
Gas

Zero
Gas

3-Way
Valve

100 sccm

*

*

* Set for 3 psi.

Keep outlet pressure the same for
calibration and normal operation.

9"

2  scfh

Mechanical
Flow Meter

CG1100-RTP

Figure 3-6       Calibration Gas Set-Up

1. Set the 3-way valve on the back of the analyzer to OFF.

2.
1/8”

tubing

Connect the calibration, span and zero gases to the 3-way valve. 
Using 1/8” tubing, connect the outlet of the 3-way valve to a 1/8” 
compression T-fitting. Using 1/8” tubing, connect one side of the T-
fitting to the CAL port on the back panel of the analyzer.

3. Cut a 9”-length piece of 1/8” tubing and connect it to the other side of the T-fitting.  This 9”-length 
tubing prevents air from getting back into the system and influencing calibration gases.

4. Connect a mechanical flow meter to the end of the 9” length of tubing.

5. You can skip this step 
if using room air as 
your span gas.

Set the 3-way valve to the Span Gas position. Using the flow control valve 
on the span gas cylinder, adjust the flow rate until the mechanical flow 
meter reads 2 scfh.

6. Set the 3-way valve to the Zero Gas position. Using the flow control valve on the zero gas 
cylinder, adjust the flow rate until the mechanical flow meter reads 2 scfh.

7. Remove the mechanical flow meter and set the 3-way valve to OFF. 

8. Run the configurator software. Enter the flow rate in the Setup tab window.

Vacuum
Generator

CG1102

Valve
1

Valve
2

1/8" tubing 1/4" tubing

Cal Gas
Inlet

Gas
Outlet

Regulator1/8" tubing

1/8" tubing

1/8"
Compression Fitting

Zero
Gas

3-Way
Valve

100 sccm

*

* Assuming flow
control valve is
located at cal gas
cylinder..

Keep outlet pressure the same for
calibration and normal operation.

9"

2  scfh

For
Span
Gas

For
Zero
Gas

Atmosphere

Mechanical
Flow Meter

CG1100-RTP

Figure 3-7       Alternate Calibration Gas Set-Up
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PPM Measurement Suggestions

This section provides help on how to use the CG1100-RTP in the low PPM 
ranges:

Gas Sample Bypass 
	 A good practice in the measurement of PPM gas concentrations (during 

calibration or initial start-up) is to provide a bypass on the gas sample 
inlet to the analyzer. This will improve the response time of your test 
system. A bypass flow rate of 2.0 scfh is recommended.

Leaks
	 Ensure that all tubing you connect to the CG1100-RTP is leak-tight. Since 

air contains approximately 209,000 PPM of oxygen (20.9% O2), even the 
slightest leak in the sample gas line can cause inaccurate readings. You 
can do a vacuum check as shown in the “Leak Check” section of Chapter 
6 to check your setup for leaks.

Clean Tubing
	 Never use rubber, Teflon, or plastic tubing. Use stainless steel tubing 

or refrigerator-grade copper tubing. In general, the tubing must be 
extremely clean. Even a small amount of contamination in tubing line 
can affect PPM oxygen readings.

Quick Response
	 To get the quickest response from your CG1100-RTP analyzer, use 1/8” 

stainless steel tubing for the sample inlet. Also ensure that the length of 
the sample line between the analyzer and the sample gas is as short as 
possible.

Effects of Hydrocarbons on Low PPM Oxygen Reading
	 When hydrocarbons are present in the gas sample, an oxidation process 

occurs between the hydrocarbons and excess oxygen. An indication that 
hydrocarbons may be present in the gas sample is that the oxygen read-
ing will be lower than expected. For example, if a calibration gas cylinder 
has an oxygen value of 20 PPM and 5 PPM of hydrogen (balance nitro-
gen), the oxygen analyzer will read 17.5 PPM of oxygen. The reduction 
of oxygen is due to the combustion process where 5 PPM of hydrogen 
will combine with 2.5 PPM of oxygen to form water. Thus, the oxygen 
analyzer will read 17.5 PPM rather than the actual 20 PPM oxygen in 
the sample. The amount of oxygen reduction is dependent on the type 
of hydrocarbons present in the sample gas.

If measuring PPM gases, use a packless valve to switch between the 
sample gas and calibration gases.
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Installation of Electrical Components

•	 Electrical Installation

•	 Wiring Verification

•	 4-20 mA Output Wiring 

•	 RS-232 and RS-485 Cable Connections

•	 Alarm Contact Connections

•	 0-5 Volt Output Wiring

•	 Pinout Reference

•	 Status LEDs and Alarms

•	 Connecting to the Power Line

Electrical Installation

1. Connect the 4-to-20 mA analog output and alarm contacts from the ana-
lyzer to your recording equipment. Refer to Figure 3-9.
Or, connect the 0-5 volt analog output and alarm.
0-5 Volt Output Wiring
VOUT+    Pin 1
VOUT-     Pin 2

2. Connect the RS-232 or RS-485 serial communication from the analyzer to 
the PC being used for your parameter setup. See Figures 3-10a and b.

3. Insert the RS-485 termination plug into the RS-485 OUT connection if 
communicating with one analyzer or into the last in a chain. 

4. Connect the 24 VDC power to the analyzer.

Wiring Verification

1.	 Cable should be low capacitance type for use in RS-485 applications 
(nominal impedance of 120 ohms, shielded twisted pairs). A good ex-
ample is Belden 9841 in 2-wire applications and Belden 9842 in 4-wire 
applications.

2.	 Install the terminator plug (80544SE) in the RS-485 OUT position of the 
last controller in networks with both single and multiple CG1100-RTPs.

3.	 Cable shields should be tied to the chassis at each CG1100-RTP. If this is 
not possible (e.g., ground loop), tie the shield at the PC or DCS to the 
chassis and all other shields to earth through a 0.1uF @ 500 V capaci-
tor.

Total RS-485 cable length 
not to exceed 4000 feet 
(1219 meters).
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Figure 3-8  
Analog board for 
CG1100-RTP analyzer.

0-5V Board
Component side of this board faces the component side 
of the analog board.

The 0-5 volt board is plugged 
into the analog board solder-
side up.



Installation   |   3-13

Loop-Powered

4-to-20 mA output, Loop-Powered Connector
internal Jumper JP5 - Jumper Pins 1-2 and 3-4.

The external voltage source must be no greater
than 30 volts dC. To  determine the minimum
external voltage supply required to power the
current outputs, use the following formula:
vEXTmin = .02 amps (Rload + Rwires) + 6 volts.

vEXTmin = minimum
external voltage required to
power current output circuit.

Rwires = resistance of the
wires.

Cable should be shielded with single twisted pair. Cable shields should be tied to the chassis at each CG1102. if this
is not possible (e.g., ground loop), tie the shield at the PC or dCS to chassis and remaining shield to earth through a
0.1uf @ 500v capacitor.

4-to-20 mA output, Self-Powered Connector
internal Jumper JP5 - Jumper Pins 2-3 and 4-5.

Cable should be shielded with single twisted pair. Cable shields should be tied to the chassis at each CG1102. if this
is not possible (e.g., ground loop), tie the shield at the PC or dCS to chassis and remaining shield to earth through a
0.1uf @ 500v capacitor.

Analog/Digital I/O Connector

External 24v dC Supply

3 4

+  -

R
   Load

-+
(-)                   (+)

Analog/Digital I/O Connector

3 4

R
   Load -+

(-)                   (+)

Self-Powered

4-to-20 mA output, Loop-Powered Connector
internal Jumper JP5 - Jumper Pins 1-2 and 3-4.

The external voltage source must be no greater
than 30 volts dC. To  determine the minimum
external voltage supply required to power the
current outputs, use the following formula:
vEXTmin = .02 amps (Rload + Rwires) + 6 volts.

vEXTmin = minimum
external voltage required to
power current output circuit.

Rwires = resistance of the
wires.

Cable should be shielded with single twisted pair. Cable shields should be tied to the chassis at each CG1102. if this
is not possible (e.g., ground loop), tie the shield at the PC or dCS to chassis and remaining shield to earth through a
0.1uf @ 500v capacitor.

4-to-20 mA output, Self-Powered Connector
internal Jumper JP5 - Jumper Pins 2-3 and 4-5.

Cable should be shielded with single twisted pair. Cable shields should be tied to the chassis at each CG1102. if this
is not possible (e.g., ground loop), tie the shield at the PC or dCS to chassis and remaining shield to earth through a
0.1uf @ 500v capacitor.

Analog/Digital I/O Connector

External 24v dC Supply

3 4

+  -

R
   Load

-+
(-)                   (+)

Analog/Digital I/O Connector

3 4

R
   Load -+

(-)                   (+)

Figure 3-9.  4-to-20 mA output wiring.
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To enable RS-232 communications, DTR (Pin 4) must be active. If DTR 
is not available from the host, connect Pin 8 to Pin 4 at the CG1100-RTP 
using cable (AMETEK#74508SE).

9-Pin PC Connector                                                 25-Pin PC Connector

2
3
4
5
8

2
3
4
5
8

RD
TD
DTR
GND
CTS

CG1102
(Type dB9M)

PC
(Type dB9F)

TD
RD

GND

2
3
4
5
8

3
2
20
7
5

RD
TD
DTR
GND
CTS

CG1102
(Type dB9M)

PC
(Type dB25F)

TD
RD

GND

Figure 3-10a.   RS-232 cable connections.

                         Four (4) Wire                                                          Two (2) Wire  

8
9
4
5

8
9
4
5

RX+
RX-
TX+
TX-

RS-485
CG1102

(Type dB9M)

RS-485
CG1102

(Type dB9M)

4

5
4

5

RX/TX+
RX/TX-

RS-485
CG1102

(Type dB9M)

RS-485
CG1102

(Type dB9M)

Figure 3-10b. RS-485 cable connections, multiple CG1100-RTPs.

NOTE





Installation   |   3-15

4-WIRE

PC
RS-232
dB-9

ECHo

Td(A)
Td(B)
Rd(A)
Rd(B)

Gnd
+12v Power

Supply

9
8
5
4

RX-
RX+
TX-
TX+

RS-485
CG1102

(Type dB9M)

Converter Part # 73858SE

5
4

RX-(A)
RX+(B)

RS-485
CG1102

(Type dB9M)

Converter Part # 73858SE

Td(A)
Td(B)

oFF  on
. .

PC
RS-232
dB-9

2-WIRE

PC
RS-232
dB-9

ECHo

Td(A)
Td(B)
Rd(A)
Rd(B)

Gnd
+12v Power

Supply

9
8
5
4

RX-
RX+
TX-
TX+

RS-485
CG1102

(Type dB9M)

Converter Part # 73858SE

5
4

RX-(A)
RX+(B)

RS-485
CG1102

(Type dB9M)

Converter Part # 73858SE

Td(A)
Td(B)

oFF  on
. .

PC
RS-232
dB-9

Figure 3-11.   RS-485 to RS-232 conversion for host PC, 4-wire and 2-wire.
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RS-232 Adaptor Cable

To enable RS-232 communications, DTR (Pin 4) must be active. If DTR 
is not available from the host, connect Pin 8 to Pin 4 at the CG1100-RTP 
using cable (AMETEK#74508SE). 

The RS-232 adapter cable is used to activate the RS-232 port on the front of 
the CG1100-RTP analyzer. Follow the instructions below to connect the se-
rial cable to the RS-232 port.

1.	 Plug the male end of the RS-232 adapter cable into the port labeled RS-
232 on the front of the analyzer.

2.	 Plug the female end of the RS-232 adapter cable into the end of the serial 
cable. 

Male Adapter
Plug into RS-232 port
on front of unit.

Female Adapter
Plug into RS-232
serial cable.

RS-232 Adapter Cable
(74508SE)

Figure 3-12.    RS-232 adaptor cable.

NOTE


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Alarm Contact Connections 

This section describes how to make the wiring connections for alarm devices 
that you want to set up on the CG1100-RTP.  Information on how to set up 
alarms in software is described in Chapter 4.

The I/O connector on the front of the CG1100-RTP analyzer contains alarm 
pinouts (see Figure 3-2):

The Watchdog Timer alarm is associated with the following pins on the I/O 
connector:

	 Watchdog ALARM 	 Pin 5
	 Watchdog ALARM 	 Pin 6

The watchdog alarm contacts are normally closed during system operations 
(deactivated). A watchdog event triggers these alarm contacts to an open 
condition. If you have a watchdog event, and the system returns to normal 
operations, then the watchdog alarm will reset. The system will retain in 
memory the last time the watchdog condition occurred.

The Service alarm is associated with the following pins on the I/O connec-
tor:

	 Service ALARM 	 Pin 7
	 Service ALARM 	 Pin 8

The service alarm contacts are normally closed during system operations 
(deactivated). A service alarm event triggers these alarm contacts to an open 
condition.

Oxygen alarm connections are configurable in software to activate under 
a variety of user- defined conditions and are associated with the following 
pins on the I/O connector:

	 ALARM OUTPUT 1A	 Pin 12
	 ALARM OUTPUT 1B	 Pin 13
	 ALARM OUTPUT 2A	 Pin 14
	 ALARM OUTPUT 2B	 Pin 15

69

5 1 8 1

91569

5 1 8 1

915

                   RS-232 and RS-485 Connectors                                     Analog/Digital I/O Connector                               
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Output Wiring

The CG1100-RTP has two output configurations: 
4-20 mA output 0 to 5 volt output.

If the front of your analyzer has a “0-5V Output” label to the left of the Analog/
Digital I/O Connector (see Figure 3-2), then the unit is configured for a 0-5 volt 
output. 

NOTE


The 4-20 mA output cannot be used if the unit is configured for 0-5 
volt output. 

If there is no 5 Volt output label on the unit, then the analyzer is configured for 
a current output.

4-20 mA Output Wiring 0-5 Volt Output Wiring
IOUT+ Pin 4 VOUT+ Pin 1
IOUT- Pin 3 VOUT- Pin 2

Analog/Digital and I/O Pinout Reference

Description Part Number
Pin 1 Voltage Output (+) *

Pin 2 Voltage Output (-) *

Pin 3 Current Output (-) *

Pin 4 Current output (+) *

Pin 5 Watchdog Alarm

Pin 6 Watchdog Alarm

Pin 7 Service Alarm

Pin 8 Service Alarm

Pin 9 Not Used

Pin 10 Not Used

Pin 11 Not Used

Pin 12 Alarm 1

Pin 13 Alarm 1

Pin 14 Alarm 2

Pin 15 Alarm 2

Figure 3-13.   Model CG1100-RTP pinout reference.

*   Options:  The 4-20 mA current output cannot be used if the 
unit is configured for 0-5 volt output. w
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Status LEDs and Alarms

There are three LEDs used for local indication of the system status. 
GREEN Power is supplied to the system

RED Status of the alarms (in the event of an alarm, the red LED will 
be flashing). 

NOTE


In the event of a system alarm, the red LED will signal the 
source of the problem. The red LED will flash on for one 
second and off for one second with the number of flashes as 
indicated in Figure 3-14. Once a flash sequence has complet-
ed, the LED will remain off for five seconds. At the end of the 
pause period, the sequence will be repeated. 

If there are multiple system alarms, then the highest priority 
alarm will be indicated until it clears. The alarms are listed in 
order of priority with the highest priority alarm having the least 
number of flashes.

YELLOW Communication status; flashing during communication

Alarm Source / 
LED Flashes / 

Cycle
# Problem Action

RAM or EEPROM 
Failure 1 Hardware Failure Call AMETEK Service

General System 
Failure 2 Hardware Failure Call AMETEK Service

Calibration
Required 3 Analyzer performance 

out of tolerance Perform gas calibration

Furnace 
Temperature Error 4 Furnace temperature 

out of tolerance

Occurs during start up 
until the furnace warms 
up. Call AMETEK 
Service if the problem 
persists.

Flow Error 5 Sample flow rate too 
high or too low

Check inlet and outlet 
pressure. Call AMETEK 
Service if the problem 
persists.

Battery Voltage 
Low 6 Battery needs to be 

replaced Call AMETEK service

Electronics Over 
Temperature 7 Excessive internal 

temperature

External temperature 
should be at 40°C or 
less. Call AMETEK 
Service

Figure 3-14.   LEDs  and Alarms
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Connect the CG1100-RTP to the Line Power

The CG1100-RTP requires 24 volts DC (± 1 volt) and 2.5 amps. If you have 
your own 24-volt DC power supply, Figure 3-15 shows the pinouts for the 
CG1100-RTP power-input connection. A braided, shielded cable is recom-
mended. If you purchased the AMETEK DC power supply module, follow 
the directions below to connect to the AC line power.

1.	 Connect the DIN connector from the DC power supply module to the 
power-input connection on the CG1100-RTP.

2.	 Align the key and push in the connector.

3.	 Push the outer ring over the connector and rotate clockwise until the 
ring locks in place. The DC power supply model accepts either 110 or 
220 volts, 50/60 Hz AC input.

4.	 Plug the DC power supply module into the appropriate AC power outlet.

When using an external power source, a connector is required for the 
power input on the front of the CG1100-RTP. The connector is a plug 
with a 30° lock ring and 4 pins at 210° (Switchcraft #09CL4M, AME-
TEK Part Number# 19675JE).

PIN  1  =  +24VDC
PIN  2  =  +24VDC
PIN  3  =  24V RETURN
PIN  4  =  24V RETURN

POWER
  INPUT

KEY

NOTE


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 Controller /  User Interface

System Start-Up

1. Plug the power connector from a 24 VDC power supply into the  
power entry module on the front of the analyzer. 

2. If you are using an AMETEK 24 VDC power supply (PN:25469JE), plug 
the cord of the power supply into the appropriate AC power outlet. 

NOTE


Once you have plugged into the power source, the analyzer will be 
ON. Manually disconnecting the power source will turn the analyzer 
OFF. There is no manual On/Off switch or button.

3. Run either the cal gas or sample gas through the instrument.
4. Allow the analyzer to warm up for one hour. 
5. Set up your alarms, analog and digital outputs, and PC and device 

communications using CG1100-RTP system configurator software. 
See instructions in this chapter.

6. If you are running a cal gas initially, check the O2 reading by clicking 
on the software Status tab. If the reading is correct, proceed with run-
ning the sample gas.

7. If there is an error in the O2 reading, perform a calibration operation 
(Chapter 5).

8. If you are running a sample gas initially, read the sample gas.

Setting up System Parameters

Use the configurator software’s graphical user interface to set up your 
analyzer(s). Though you can use the configurator software to set up mul-
tiple analyzers, you can only view the status of a single analyzer at a time. 
If using the System 2000 software, refer to the System 2000 manual.

PC Requirements for Configurator Software

•	 Microsoft Windows 98, NT 4.0 2000 or XP
•	 640 x 480, 256-color display

Make sure that your system 
is set up properly with sample 
gas flow and cal gas flow valves 
attached. For instructions on 
how to set up your system, 
see Mechanical Installation in 
Chapter 3. 
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Configurator Software Installation

1.	 Insert the Setup Disk 1 into your floppy disk drive.

2.	 Choose RUN . . . from the Windows Start Menu.

3.	 Type the drive letter, followed by a colon(:) and a backslash (\) and the 
word “setup.”

Example:   a:\setup

4.	 Follow the instructions on your screen. Click Next to continue the 
Setup process.
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Configuring Your Device

General Tab
Defines device and communications settings .

Figure 4-1.
General tab configurator software.

Device
Name Provides a name for the device.

Description Provides optional description information.

Save Configuration Saves analyzer internal parameters to a file. The Save As dialog 
box will appear so that you can name the file.

Restore Configuration
Restores analyzer internal parameters from a file. The Open dia-
log box will appear so that you can open the file. This button can 
be used for emergency recovery.

Live data check box

Not Checked System uses demonstration data.

Checked System uses live data from the analyzer.
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Figure 4-2.  Serial port configuration under PC Communication setup button.

PC communications

Setup Click the Setup button to set-up PC communications.

Port Select the COM port on the computer used to connect to you 
device.

Baud Rate Select the baud rate at which data will be transferred. (Either 
9600 or 19200)

RS-232 Port Click if device is using the RS-232 communications port.

RS-485 Port Click if device is using the RS-485 communications port.

Address Type the network address of the device.
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Device Communications Tab

Figure 4-3.  Device Communication tab for configurator

Baud rate Select the baud rate at which data will be transferred.

RS-485 Identifies the analyzer’s address and the type of serial com-
munication cable being used.

Address Type the network address for the device being connected.

2-wire RS-485 Click if device is using 2-wire serial cable.

4-wire RS-485 Click if device is using 4-wire serial cable.
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Setup Tab
Defines system parameter settings. 

Figure 4-4.  Setup tab  for configurator software.

Carrier gas Specify the sample gas stream being analyzed in the list box.

Flow

Enter the flow for the sample gas. 

If running your system at a flow rate other than 100 sccm, it 
will be necessary to recalibrate your system.  A higher flow 
rate will result in faster response and need a higher pressure 
differential between inlet and outlet pressure. A lower flow 
rate will result in a slower response and require a lower pres-
sure differential.

Concentration Define calibration settings.

Span

Enter span gas in percent or PPM. Initiate span gas. Check 
O2 reading on the Status tab  until O2 reading stabilizes. 
Then click the Calibration tab and then the Calibrate Span 
button .

Zero
Enter zero gas in percent or PPM. Initiate zero gas. Check O2 
reading on the Status tab  until O2 reading stabilizes. Then 
click on Calibration tab and then the Calibrate Zero button .
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Alarm Tab
Defines alarm settings. 

Figure 4-5a/b.   Alarm tab on configurator software.

Alarm output 1
Disabled Disable alarm.
Oxygen Enable oxygen alarm.
Flow Enable flow alarm.
Pressure Enable pressure alarm.
High limit Enter high limit value.
Low limit Enter low limit value.

Alarm output 2
Disabled Disable alarm.
Oxygen Enable oxygen alarm.
Flow Enable flow alarm.
Pressure Enable pressure alarm.

**CG1000** Enable CG1000 emulation. Limits must be set through
the  serial port.

High limit Enter high limit value
Low limit Enter low limit value
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Analog Tab
Defines analog output settings.

Figure 4-6 a/b.   Analog tab on configurator software.

Analog output selectable for oxygen, flow and pressure
Disabled Disable analog output.
Oxygen Enable oxygen analog output.
Flow Enable flow analog output.
Pressure Enable pressure analog output.
Full Scale Enter upper range output value.
Zero Enter lower range output value.
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Calibration Tab
Defines type of calibration. 

Figure 4-7.   Calibration tab. 

Span & zero Dual gas calibration. 
Click to calibrate on both span and zero gas.

Span only Single gas calibration. Click to calibrate span gas only.
Zero only Single gas calibration. Click to calibrate zero gas only.

Calibrate span Begins calibration for span gas. Button grays out when 
clicked and calibration is in process.

Calibrate zero Begins calibration for zero gas. Button grays out when 
clicked and calibration is in process.

Cancel/abort

Click on the Span & Zero in a dual calibration. 
Click on the Span Only or Zero Only on a single cali-
bration. 
The calibration will abort and the Calibrate button will 
no longer be grayed out. Also, you can click Cancel at 
the bottom of the screen to abort/cancel the calibration.

Last calibration Results of the last calibration indicating the reference 
gas value, last calibration value  and percent error.
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Verification Tab
Verify calibration readings based on percent error.

Figure 4-8.   Verification tab. 

Use span gas Click to verify the span gas.

Use zero gas Click to verify the zero gas.

Verify Click to begin verification.

Acceptable range Enter the acceptable error range value in percent.

Last verification Indicates results of last verification using the last 
reference, verification result and percent error.
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Status Tab
Indicates current reading and status of CG1100-RTP.  

Figure 4-9.   Status tab on configurator software.

Oxygen reading Current oxygen reading in percent.

Cell temperature Current temperature in degrees C.

Flow Current sample flow in sccm.

Pressure Current pressure in psig.

Error box Right below the analyzer status box (on-line) is a box 
that displays error messages.
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Calibrating the CG1100-RTP

All oxygen alarms are disabled during calibrations. 

Calibration

NOTE

 The span gas is the high O2 concentration calibration gas. The zero 
gas is the low O2 concentration calibration gas. 

1. Set up your analyzer for a calibration gas procedure. 
See Chapter 3 - Installation. 

2.
Using the Setup tab of  the CG1100-RTP configurator software, en-
ter the calibration gas values to match the span and zero calibration 
gases you intend to use to calibrate your system. 

3. Set the 3-way valve on the back of the CG1100-RTP analyzer to Cal.

4. Set the 3-way valve that delivers the calibration gases to Span Gas.

5.

Click the appropriate gas calibration button  on the Calibrate tab 
(Span & Zero, Span Only, Zero Only) for dual or single gas calibration. 

Once the O2 reading has stabilized on the Status display, click the 
Calibrate tab. In the Calibration dialog box, click Calibrate Span or 
Calibrate Zero to calibrate.

6. When calibration ends set the 3-way valve that delivers the calibra-
tion gases to the Off.

7. Set the 3-way valve on the back of the CG1100-RTP to Gas In.

Aborting a Calibration

Cancel a calibration at any time by clicking the button that you used to 
select the type of calibration (Span & Zero, Span Only, Zero Only), or by 
clicking Cancel at the bottom of the screen.

NOTE


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Diagnostic Checks and Troubleshooting

Diagnostics Checks

We recommend that the temperature, pressure, oxygen reading and 
flow be recorded as a troubleshooting aid. This information will be 
helpful should you need to contact the factory for assistance. Be sure 
to always include your analyzer model and serial number when call-
ing the factory for technical support.

Diagnostic checks are broken down as follows:

•	 Wiring Connections

•	 Thermocouple Checks

•	 Calibration Setup Check

•	 DC Power Checks

•	 Furnace Checks

•	 Cell Checks

•	 Leak Check

•	 24V Converter

Exercise care when working on the CG1102. Disconnect power 
source, allow the unit to cool, and wear gloves.

NOTE


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Wiring Checks

Wiring Problem

Make sure all wiring connections are terminated to the proper locations 
and are seated properly. This includes ensuring that sets of wires are not 
reversed, and that the cable is not damaged. 

Analog Board Connections

Connection Connector Label Wire Connection
TB2 - Pin 1 VSO Valve VSO Valve Lead
TB2 - Pin 2 VSO Valve VSO Valve Lead

(no polarity)
TB3 - Pin1
TB3 - Pin 2
TB3 - Pin 3

+24 Volts
+24 VRet
Chassis GND

Red
Black
Green/Yellow

TB7 - Pin 1
TB7 - Pin 2
TB7 - Pin 3
TB7 - Pin 4
TB7 - Pin 5
TB8 - Pin 6

+15 Volts
GND
Vout
Chassis GND
N/C
N/C

Brown
Yellow
Green
Blue
--
--

TB8 - Pin 1
TB8 - Pin 2

N/C
N/C

Figure 6-1. Analog board connections on CG1102.

Ribbon Connectors

P4 MCU Board to RS-232 (Chassis)
P2 MCU Board to RS-485 (Chassis)

Not Used P3 MCU Board to Remote Cal Board (80533SE)
P5 MCU Board to J3 Pins 1-6 on 80532SE Board
J1 Analog Board to I/O (Chassis)
J2 Analog Board to J3 Pins 7-15 on 80532SE Board
J4 Analog Board to Brook Mass Flow Meter

Figure 6-2.  Ribbon connectors on CG1102.
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Thermocouple Checks

Thermocouple Checks

     

Open Thermocouple

Disconnect power to the analyzer. Disconnect TB5 plug from 
the analog board and measure the resistance across the 
terminals. If an open is measured, replace the thermocouple.

Shorted/Failed Thermocouple

Check that the thermocouple leads are not shorted to chas-
sis ground. Disconnect the TB5 plug from the analog board 
and using an Ohm meter, measure the resistance between 
TC+ terminal and chassis ground, and between terminal TC- 
and chassis ground. If shorted, replace the thermocouple. 

Checking Continuity

Measure the resistance across connections TC+ and TC- 
across TB5 terminals on the analog board. The resistance 
should be less than 5 Ohms. 

If this doesn’t solve the problem:

Remove the thermocouple from the analyzer and connect 
it to a Type K test meter. Using a thermometer, check the 
temperature of an environment. Place the thermocouple in 
this same environment and check that the reading of the test 
meter measures the same temperature as the thermometer. 
If the thermocouple measures the temperature incorrectly (greater 
than 1% of expected temperature), replace the thermocouple.

Reversed Thermocouple 
Wires

      Cell temperature will display a 
negative number on the Status tab 
of the configurator software if the 
thermocouple wires are reversed.

Thermocouple Compensation Circuit Check

Use a volt meter to measure across capacitor TB5 on the 
analog board. If you measure 1 millivolt at capacitor TB5, 
measure across connections labeled TC- (TB5, Pin 2) and 
Cell- (TB4, Pin 2) on the analog board. It should measure 1 
millivolt at 25°C ambient temperature. This signal is a function 
of ambient temperature and may be up to ±2 millivolts at extreme 
ambient temperatures. At 0°C the reading should be 0 milli-
volts, and at 40°C it should read 1.6 millivolts.

If you don’t measure this voltage, replace the backplane board

Wiring Checks
Make sure all wiring connections are terminated to the 
proper locations and are seated properly. Ensure wires are 
not reversed and the cable is not damaged.
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Calibration Setup Checks

Calibration Setup Checks

      Check that the correct calibration 
gas values have been entered into 
the control unit. 

   -   Select the Setup tab from the 
configurator software and check that 
the calibration gas values entered 
match the analyzed concentration of 
the cylinders.

Calibration Gas Check

Are the calibration gas cylinders turned on? Are they empty? 
Does the calibration gas bottle pressure have at least 500 
PSIG of pressure?

Are the flow rate and delivery pressure of calibration gases 
correct? 

PPM calibration gas cylinders should be made of aluminum 
and not steel.

Are the calibration gas cylinders less than 2 years old?

Calibration Line Check

       Ensure that your calibration line is 
not contaminated with such things 
as pipe dope, cutting fluid, oil or 
solvents. All these contaminants 
produce hydrocarbon vapors that 
interfere with the proper calibration 
of your analyzer leading to lower-
than-expected oxygen readings. 

To test for contaminated lines, you must temporarily bypass 
your current calibration line with a clean calibration line (directly 
from the calibration gas cylinder to the sensor calibration inlet 
port using a flow meter to set the proper flow) and compare the 
response with that from the possibly contaminated line. The 
best calibration gas to use for this check is O2 zero calibration 
gas.

AC Power Checks
DC Power Checks Loss / Inadequate DC Voltage to the Analyzer

Measure the DC voltage to the analog board at TB3, Pins 1 
and 2. Pin 1 is positive. Ensure that this voltage is +24 ± 5%. 
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Furnace Checks

Furnace Checks

Open Furnace
Disconnect power to the analyzer. Disconnect plug TB6 and, 
with an Ohm meter, measure the resistance across TB6, 
Pins 1 and 2 on the analog board. The resistance of the fur-
nace should be between 12 and 13 Ohms at room tempera-
ture. Add 5% if the furnace is still hot.

If the furnace resistance is not within allowable tolerances, replace 
the furnace.

       Verify the correct DC voltage at 
TB3, Pins 1 and 2 of the analog 
board.

Loss of AC Power to the Furnace
With DC voltage present, check the voltage at terminals TB6 
Pins 1 and 2 on the analog board. (The voltage at terminals 
TB6, Pins 1 and 2 will be either on (+24 Volts) or pulsating 
on and off.) 

       If voltage is present but system is 
not heating:

Disconnect power and check the furnace resistance. If no 
voltage is present at terminals TB6, Pins 1 and 2 on the ana-
log board, check for the DC furnace drive signal at terminals 
P1, Pins 20 and 8 at the analog board. The furnace drive is 
a +5 VDC pulse train and depending on the duty cycle of the 
pulse train, the measured voltage will be between 3.5 and 5 
VDC. If this furnace signal is present and you have no voltage at 
terminals TB6, Pins 1 and 2, replace the analog board.

Cell Checks
Cell Checks

      If the cell fails when you first begin 
to use the analyzer, it is probably a 
leak in the inlet sample line or an 
improper calibration gas setup, and 
not a problem with the cell itself. 

If your analyzer doesn’t respond properly to the calibration 
gas, then it may be a problem with the cell. Check the fol-
lowing:

•Are the gases at proper flow rate and pressure?
•Is there a leak or plugged plumbing in the inlet 
  sample line?
•Is the cell is hot enough?

If this does not solve the problem, replace the cell and run a regular 
calibration.
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General Troubleshooting

General Troubleshooting

       Your system may pass calibrations 
yet still seem to be reading incorrect 
oxygen levels.

       Leaks can lead to inaccurate read-
ings especially if operating under 
a significant pressure or vacuum. 
Check that all compression fitting 
and pipe thread connections are leak 
tight.

Leak Check
Sniff the fittings with 100% oxygen using a piece of tygon 
or plastic tubing with a 1/8” stainless steel nozzle to apply 
the gas from a cylinder. Using stainless steel prevents any 
problems that might occur with plastic melting the nozzle on 
hot  sensor components.

Connect a vacuum pump to the outlet of the analyzer 
(vacuum should not exceed 5 PSI) and apply a low PPM 
calibration gas to the inlet of the analyzer. This pulls the low 
calibration gas into the sensing portion of the analyzer. 

Allow the gas to stabilize and then measure the cell mil-
livolts. Using a voltmeter, measure across Cell + (TB4, Pin 
1) to Cell- (TB4, Pin 2) on the analog board. Remove the top 
cover and spray 100% oxygen over the sample inlet plumb-
ing. If the cell millivolts decrease, it indicates a leak. 

Do not spray gas on the reference side of the cell.

The 24-Volt DC-to-DC converter 
can be easily checked to ensure if it is 
working properly by disconnecting 
the power from the 24-Volt board to 
the analog board and attaching the 
power connector directly from the 
analyzer to the analog board.

24-Volt Converter

Remove the power connector from TB3 on the analog 
board.

Remove the power connector from the bottom of the 24-Volt 
converter board and plug it into the TB3 connector on the 
analog board.

Power is now connected directly from the analyzer. if the 
analyzer operates using this connection, then the 24-Volt 
converter board must be replaced.
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Parts replacement 

The operations in this chapter should be performed only by quali-
fied service personnel. There are no operator-serviceable components 
inside the CG1102, and an operator should never open the cover of the 
analyzer.

This appendix shows you how to replace system parts and is divided into 
the following sections:

•	 Cell Assembly Replacement

•	 Thermocouple Replacement

•	 Furnace Replacement

•	 Board Replacement

•	 VSO Valve Replacement  

•	 Flow Meter Replacement

Follow these precautions when working on the sensor:

•	 Disconnect the power source from the analyzer when servicing sys-
tem components. High voltages are present inside the analyzer when 
power is applied.

•	 Always use a backup wrench when working on sensor plumbing. This 
helps to prevent damaging welds and distorting sensor plumbing.

The furnace is hot, even after power has been disconnected from the 
analyzer. Use caution and wear appropriate gloves if removing the 
furnace insulation cover to access the furnace. 
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Cell Replacement

Removing the Cell Assembly

1.	 Turn the three-way valve on the back of the CG1100-RTP to OFF.

2.	 Disconnect the 24 VDC power connector from the analyzer. Allow 
the analyzer to cool down at least 15 minutes before proceeding.

3.	 Loosen the four (4) Swagelok nuts and remove the U-shaped tub-
ing. Always use a backup wrench when working on sensor plumb-
ing.

4.	 Remove the 4 small acorn nuts that hold the cell assembly plate 
onto the back cover of the analyzer and put aside (do not discard). 
Once the nuts are removed, the assembly can be removed from the 
analyzer.

5.	 Gently pull the assembly towards you. When the cell clip appears, 
detach it from the assembly and continue to pull until the entire 
assembly is free of the analyzer.

6.	 Make sure that the cell clip remains on the outside of the analyzer 
for easier attachment to the new cell.

Inset
Cell Assembly

loosen nut

U-Shaped Tube

Acorn nuts

U-Shaped Tube

loosen nut

Cell Clip

Figure 7-1. Cell assembly for replacement of cell.
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Installing the New Cell

1.	 Holding the cell assembly that you just removed from the analyzer 
(Figure 7-1 inset), loosen and remove the cell tee assembly from the 
mount nut (Figure 7-2).

2.	 Gently pull the cell from the cell tee assembly. Discard the cell O-ring.

3.	 Open the cell replacement kit (AMETEK P/N 73357TE). Discard the 
black O-ring that comes with the kit. You will be using the white 
Chem-Raz O-ring. Take the Chem-Raz O-ring and apply a small 
amount of the grease (AMETEK P/N 06058JE) that comes with the kit, 
and slide it over the open end of the new cell until it is midway be-
tween the white band and the open end. Apply a small amount of the 
same grease to the end of the cell tee (Figure 7-2).

4.	 Insert the new cell into the cell tee assembly and continue to push the 
cell in as you pull the O-ring back away from the cell tee assembly with 
your thumb and forefingers. You should feel the cell contact collapse 
as you push the cell in. You will need to apply extra pressure until the 
cell touches the bottom of the cell tee assembly. Once the cell bottoms 
out, hold it firmly against the cell tee assembly and roll the O-ring back 
against the T-fitting. The O-ring must be positioned on the white band.

5.	 Insert the new cell and cell tee assembly into the cell entry hex nut 
hole and continue to push the cell in until the threads of the cell tee 
engage the cell mount nut. Tighten the cell tee by hand, then snug the 
cell tee with a 5/8” wrench and tighten @ 30 inch pounds (339 New-
ton-Centimeters) torque. 

The cell tee must be in the 9 o’clock position after tightening. If it is 
not, loosen the 5/18”-18 nut on the inside of the cell assembly plate 
until the tee and mount nut can be adjusted in this position (Figure 7-2).

Figure 7-2.  Installing the new cell.

NOTE


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Replacing the Cell Assembly

1.	 Locate the cell clip and attach it to the cell assembly on the plati-
num portion of the sensor a short distance from the ceramic por-
tion (Figure 7-3). Make sure that the entire cell clip is on the plati-
num. Slide the new cell assembly through the hole in the analyzer, 
ensuring that no portion of the cell clip wire is touching surround-
ing hardware. 

3.	 Slide the plate of the cell assembly over the standoffs around the 
hole until the four holes on the plate fit easily and the cell assem-
bly is secure.

4.	 Using the four reserved acorn nuts, attach the plate of the cell as-
sembly to the back of the analyzer.

7.	 Replace the U-shaped tubing using the four (4) Swagelok nuts.

Figure 7-3.  Cell clip position on new cell.
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Furnace Replacement

Make sure that the power source has been disconnected from the analyzer 
when servicing system components. High voltages are present inside the 
analyzer when power is applied.

The furnace is hot, even after power has been disconnected from the 
analyzer. Use caution and wear appropriate gloves if removing the 
furnace insulation cover to access the furnace. 

Removing the Old Furnace

1.	 Remove the cell mount nut (see the “Cell Replacement” section for 
help). The cell and inlet tube can be removed as a single unit.

2.	 Disconnect the thermocouple wires from TB5  on the analog board.

3.	 Disconnect the furnace wires from TB6 on the analog board.

4.	 Remove all inlet tubing. Remove the T-fitting from the stainless steel 
exhaust tubing.

5.	 Place a nut driver on the left and right of the furnace. Take the nut 
driver on the left and loosen it until the kep nut can be removed. Pull 
the plate, acorn nut, and all-thread piece out to the right and remove.

6.	 Carefully feed the thermocouple and furnace wires through the hole 
in the insulation cover as you remove the furnace insulation cover 
from the insulation base. The thermocouple wires and furnace wires 
should remain attached to the furnace.

Figure 7-4.  Furnace assembly.
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7.	 Loosen the captive screw on the furnace L-bracket until the furnace is 
loosened from the L-bracket (see Figure 7-4).

8.	 Pull the furnace straight up and remove through the top of the ana-
lyzer.

Installing the New Furnace

1.	 Retrieve the new furnace (74260KE) and thermocouple assembly 
(25565JE). If replacing just the thermocouple (Figure 7-5), also do the following:
•	 Retrieve a Neo-Lube No. 1 dry film conductive lubricant from Huron 

Industries, Inc. and apply it to the following:
−	 Thermocouple nut
−	 Both furnace holes
−	 Captive screw on furnace bracket 
	 Allow the lubricant to dry. When the lubricant is dry, continue with 

the steps below.

2. Insert the thermocouple with the nut 
and #10 lockwasher into the furnace  
as far as possible. Hand tighten the 
nut. Tighten with a wrench one-quar-
ter turn.

3. Place the new furnace into the furnace 
L-bracket; tighten the furnace captive 
screw. Make sure that the furnace sits 
against the “L” shape bracket.

4. As you put the furnace insulation 
cover back on the furnace, place the 
thermocouple and furnace wires at-
tached to the furnace through the hole 
in the furnace insulation cover.

Figure 7-5.  Thermocouple assembly.

5.	 Reinstall the plate that fastens the furnace insulation cover to the fur-
nace by reversing the actions taken in Step 5 of removing the furnace.

6.	 Reconnect the thermocouple wires to TB5 on the analog board and 
reconnect the furnace wires to TB6 on the analog board.

7.	 Reconnect the cell assembly as described in the “Cell Mount Assembly 
Replacement” section.

8.	 Connect the 24 VDC power plug to the analyzer. 

9.	 When the analyzer is turned on, it will need to be recalibrated (Chapter 5). 
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Replacing the Boards

LED Board

Removing the LED board

1.	 Disconnect the top (6-connector) ribbon cable. See Figure 7-7.

2.	 Disconnect the bottom (9-connector) cable. See Figure 7-7.

3.	 Using a Philips screwdriver, remove the four screws holding the LED 
board onto the front of the unit.

The bottom right-hand screw may be difficult to get at. Use a short-
handled or right-angled screwdriver to facilitate removal.

LED Board

6-Connector Cable

9-Connector Cable

LED Board

6-Connector Cable

9-Connector Cable

Figure 7-6.  LED board and connector cable locations.

Replacing the LED board

1.	 Using a Philips screwdriver, attach the LED board to the inside front 
cover of the unit using the four screws.

The bottom right-hand screw may be difficult to get at. Use a short-
handled or right-angled screwdriver to facilitate removal.

2.	 Reconnect the bottom (9-connector) ribbon cable.

3.	 Reconnect the top (6-connector) ribbon cable.

NOTE



NOTE


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Analog Board

Removing the analog board

The analog board has a total of eight cable/connectors attached to the 
board. Please make note of the position of the cables before removing 
and use the drawing in Figures 7-6 and 7-10 as a reference.

1.	 Remove the 9-connector LED ribbon cable  (J2) from the upper right-
hand corner of the  analog board.

2.	 Remove the 2-position VSO valve connector (TB2) from the top 
middle of the board.

3.	 Remove the 3-position Power connector (TB3) from the upper left-
hand top of the board.

LED Board

PCB Bracket

MCU Board

Analog Board

TB2
TB3

TB6

TB5

TB4

J4

J1

J2

LED Board

PCB Bracket

MCU Board

Analog Board

TB2
TB3

TB6

TB5

TB4

J4

J1

J2

Figure 7-7.   CG1100-RTP boards.

NOTE


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4.	 Remove the 2-position Furnace connector (TB6) from the upper left-
hand side of the board.

5.	 Remove the 2-position Cell connector (TB4) from the left-hand side of 
the board.

6.	 Remove the 2-position Thermocouple connector (TB5) from the left-
hand side of the board.

7.	 Remove the 5-position Mass Flow ribbon cable (J4) from the front of 
the board.

8.	 Remove the 20-position I/O ribbon cable (J1) from the front of the 
board.

9.	 Using a Philips screwdriver, remove the four screws holding the 
board.

The analog board is attached to the MCU board underneath with a 
64-pin connector along the right-hand side of the board. They are very 
tightly connected. Figure 7-8.

10.	 Place your fingers between the analog board and the MCU board 
in the area of the 64-pin connector and gently work the two boards 
apart, wiggling back and forth until they are separated.

Replacing the analog board

	

Analog Board

Screws

Standoffs
PCB Bracket

MCU Board

Analog Board

Screws

Standoffs
PCB Bracket

MCU Board

1. Line up the 64-pin connector on 
the analog board with the pins on 
the MCU board and gently press 
together until tightly connected.

2. Replace the four screws using a 
Philips screwdriver.

3. Replace the eight cable/connectors 
in reverse order as indicated in the 
procedure for removing the board.

Figure 7-8.   Analog and MCU boards.

NOTE


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MCU Board

Removing the MCU board

1.	 Follow the instructions for removing the analog board.

2.	 Disconnect the 10-position RS-232 ribbon cable (P4) on the left-hand 
side of the MCU board. See Figure 7-9.

3.	 Disconnect the 10-position RS-485 ribbon cable (P2) on the left-hand 
side of the MCU board. See Figure 7-9.

4.	 Using a 1/4” nut driver, remove the four standoffs holding the board 
onto the PCB bracket. Retain the standoffs and washers.

5.	 Remove the remaining LED ribbon cable (P5) located at the bottom of 
the board.

(P4)  RS-232 Connector

(P2)  RS-485 Connector

Standoffs

P5 Connector

PCB Bracket

Figure 7-9.   MCU Board and connectors.

Replacing the MCU board

1.	 Attach the LED ribbon cable (P5) to the bottom of the MCU board.

2.	 Using the four standoffs and washers, attach the board to the PCB 
bracket with a 1/4” nut driver.

3.	 Reconnect the RS-232 (P4) and RS-485 (P2) cables on the left-hand side 
of the board.

4.	 Follow the instructions for replacing the analog board.
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TB2
TB3

TB6

TB4

TB5

J4

J1

P1

J2

VSO LED Cable

Power

Furnace

Cell

Thermocouple

Mass Flow

I / O

64-Pin C
onnector

Figure 7-10.  Cable/connector locations on the analog board.



7-12   |   Dycor CG1100-RTP Oxygen Analyzer

VSO Valve

Removing the VSO valve assembly

1. Remove the U-shaped inside tubing by 
loosening the nut behind the 3-way valve 
on the bulkhead and the nut under the cal 
gas inlet on the inside back cover .

2. Disconnect the wire that goes from the 
VSO valve to the analog board. You 
should be able to pull out the tubing and 
VSO valve assembly in one piece. 

3. Detach the VSO valve from the U-shaped 
tubing by disconnecting the nut from the 
union. You should now have a VSO as-
sembly which includes the valve, the man-
ifold, wire and a nut assembly on either 
side of the valve. Remove the green con-
nector from the wire to the VSO valve and 
save for reconnection when you receive 
your replacement assembly.

Figure 7-11a.  VSO valve and VSO assembly front-to-rear view.

Replacing the VSO valve assembly

Pressure Transducer

Mass Flow Meter

VSO Valve

O Rings

Manifold

Nut

1. Attach the U-shaped tubing to the 
“IN” side of your replacement VSO 
assembly by attaching the swaged 
nut to the tubing.

2. Reconnect the swaged nut to the 
tubing below the cal gas inlet on 
the inside of the  back cover.

3. Reconnect the tubing at the back 
of the 3-way valve.

4. Reconnect the wire from the VSO 
valve to the TB2 connector on the 
analog board (See Figure 7-9) 
using the green connector that you 
removed from the old VSO assem-
bly.

Figure 7-11b. VSO valve and VSO assembly rear-
to-front view.

Nut

Nut

VSO Valve Assembly
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Mass Flow Meter

Removing the mass flow meter

1.	 Loosen the inside and outside tubing nuts to separate the flow meter 
from the tubing. See Figure 7-12.

2.	 Loosen the nut on the outside  cover located under the 3-way valve.

3.	 Gently remove the flow meter from the assembly and unscrew the 
connectors and save. Identify the connectors so that you will know 
which end of the flow meter they screw into. You will use them with 
your replacement flow meter.

4.	 Detach the ribbon cable connected to the analog board at position J4.

Pressure Transducer

Mass Flow Meter

VSO Valve

O Rings

Manifold

Nut

Figure 7-12.  Mass flow meter.

Replacing the mass flow meter

1.	 Screw in the connectors from the old flow meter to the new flow meter. 

2.	 Attach the ribbon cable to the flow meter and connect to the analog 
board at position J4 (See Figure 7-9).

3.	 Insert the bulkhead connector through the hole below the 3-way 
valve. Install the nut and tighten.
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Replacement Parts

Figure 7-13 lists the replacement parts available for the CG1100-RTP 
Oxygen Analyzer. Please contact the AMETEK sales office for pricing and 
ordering information.	

	 Part Description	 AMETEK Part Number

	 Sensor Replacement Kit	 74633TE

	 User Manual	 90477VE

	 MCU Board	 305110901	

	 Analog Board	 80536SE

	 Alarm and System Messages Board	 80532SE

	 RS-485 to RS-232 Converter	 73858SE

	 Terminator Plug	 80544SE	

	 RS Converter Power Supply, Universal	 90253VE

	 Bench-Mount 24 Volt DC Power Supply	 25446JE

	 Cell Replacement Kit	 73357TE	

	 Cable, Power	 74282SE

	 Cable, Power Interconnect	 74279SE

	 Cable, RS-485	 74280SE

	 Cable RS-232	 74281SE

	 Cable, Remote Cal	 74284SE

	 Cable, RS-485 Address and Switch	 74277SE

	 Cable, I/O	 74278SE

	 Cable, LED	 74283SE

	 Flow Meter	 25417JE

	 VSO Valve	 36063JE

	 Furnace Assembly	 74260KE

	 Thermocouple	 25565JE

	 External Power Connector Plug	 19675JE

Figure 7-13.   List of replacement parts for CG1100-RTP.
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Communications Protocol

Protocol Summary

> AAFddddCC[CR]		  Command
A[CR]				    Acknowledge
AddddCC[CR]			  Acknowledge with data
NEE[CR]			   Error with code

Character Function
> Start flag
AA Two character ASCII hex node address
F One character ASCII function code
dddd Data field. Up to 240 characters of ASCII data.
CC Two character ASCII hex checksum; ignored if set to “??”
A Acknowledge
N Error
EE Error code
[CR] End flag, hex 0D.

The protocol is an ASCII master/slave, command/response communication 
protocol with the master initiating all transfers. 

All elements of this protocol are sent as ASCII characters. The Start Flag 
is the character ‘>’, hex 3E. The End Flag is a carriage return, hex 0D. 
The Node address is a two byte hexadecimal ASCII value in the range 00 
through FF. Addresses F0 through FF are reserved. The command byte is 
a single ASCII character. The Data field is of variable length and contains 
ASCII characters as well. The data may not contain the ‘>’ character. The 
checksum is a two byte ASCII hexadecimal field representing the modulo 
256 sum of Node Address, Command Byte, and Data fields (excludes the 
start flag). A master can issue a “??” in lieu of a checksum. The “??” is use-
ful for testing communications with a terminal emulator program. Always 
calculate and send the actual checksum when writing a communications 
application.

If the slave acknowledge message has data, the checksum is the modulo 
256 sum of all characters preceding the checksum including the response 
code
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Addresses

Addresses F0 through FF are reserved for special functions. In addition 
address ?? is used as a broadcast address.

Address F0

Node address F0 is used as a single point address, i.e. it is intended for use 
in configurations with a single slave. The slave will respond to all mes-
sages with node address F0. Care must be taken to prevent multiple slaves 
from receiving commands with the broadcast address as this will cause a 
bus contention. Normally, node address F0 would be used when commu-
nicating over the RS-232 port.

Address ‘??’

This is a broadcast address. All network devices will execute the embed-
ded command. However to avoid bus contention, NO ACKNOWLEDGE 
COMMAND WILL BE ISSUED. This address could is be used to simulta-
neously change the baud rate on the network for all nodes.  
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Defined Responses (slave to master)

There are three possible responses to a communication transfer initiated 
by the master. These are a Simple Acknowledge, Acknowledge with Data, 
and a Failure message. 

Simple Acknowledge

If the received command does not require data to be returned, a simple 
acknowledge consisting of an ASCII ‘A’  will be sent. 

Example:
slave:		  A[CR]

Acknowledge with Data

If a command issued by the master requires data in response, an Acknowl-
edge with Data response will be issued. This response consists of an ACSII 
‘A’ followed by data and checksum.

Example:
slave:		  A0123456A6[CR]

Failure 

All failure responses consist of an ASCII ‘N’ followed by a two byte hexa-
decimal ASCII failure code. Defined failure codes are given in the table 
below.

Example:
slave:		  N01[CR]

Failure Code Description
01 Unknown command
02 Checksum failure
05 Parameter out of range
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Function Codes

The function code is a one character ASCII code in the range ‘A’ to ‘Z’ and 
‘a’ to ‘z’. 

Read Data (F) or (R)

The data field of this message contains a two-character hex variable ID. 
The data returned is ID dependent. Note that the F and R commands are 
equivalent.

Example:
Master:	 >01F050C[CR]
Slave:		  A1234540[CR]

The example requests variable ID 5 from unit 1. The response is an ac-
knowledge with the value 12345.

Write Data (H) or (W)

The data field of this message contains a two-character hex variable ID. 
Note that each system variable will have an associated format. The data to 
be written follows the ID. The data format is  ID dependent. Note that the 
H and W commands are equivalent.

Settings are saved in non-volatile EEPROM memory. Each variable 
ID location can be only be written to a maximum of 10,000 times. 
Exceeding the maximum may cause loss of data.

Example:
Master:		  >02H3B123.417[CR]
Slave:		  A[CR]

The example writes the value 123.4 to ID 3B on unit 2. The response is a 
simple acknowledge.

Echo (A)

Any text sent to the CG1100 will be echoed back to the host.
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Calibrate (C)

C0 Abort calibration or verify.
C1 Start automatic calibration (requires auto cal. option)
C2 Start automatic verification (requires auto cal. option)
C20 Save the cell millivolt reading for the zero gas.
C10 Save the cell millivolt reading for the span gas.
C31 Manually calibrate based on previously saved zero and span mil-

livolt readings.
C40 Manual verify using current reading.

Example:

Inject zero gas. Wait until reading stabilizes.
Master:		  >02C20??[CR]
Slave:		  A[CR]

Inject span gas. Wait until reading stabilizes.
Master:		  >02C10??[CR]
Slave:		  A[CR]

Calibrate.
Master:		  >02C31??[CR]
Slave:		  A[CR]
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Variables

Variable Name Hex ID Notes
Analyzer Type 77 “DYCOR CG1100”
Serial Number 44
Software Version 47
Date 5D “01/04/2000”
Time 63 “14:36:00”
Baud Rate 25 “9600” or “19200”
Node Address 27 “00” See section 1
Serial Mode 26 0 = two-wire, 1= four-wire RS-485
Analyzer Name 28 40 character maximum
System Status 5F Bit

0x0001
0x0002
0x0004
0x0008
0x0010
0x0020
0x0040
0x0080
0x0100
0x0200
0x0800
0x8000

Function
Alarm 1 high
Alarm 1 low
Alarm 2 high
Alarm 2 low
Memory fail
System failure
Calibration required
Furnace temperature failure
Flow failure
Battery failure
Electronics over temperature
O2 concentration is changing

Held Oxygen Percent 52 Value is held at last reading during calibration
Oxygen Percent 08
Oxygen PPM 69
Pressure 4D Requires optional sensor
Flow 6E Requires optional sensor
Calibration State 68 Value

0
0x10
0x11
0x12
0x14
0x20
0x21
0x22
0x24

State
Normal operation
Ready to calibrate
Calibrating: Span valve open. Waiting to stabi-
lize
Calibrating: Zero valve open . Waiting to stabi-
lize
Calibrating: Valves closed. Waiting to stabilize
Ready to verify
Verifying: Span valve open. Waiting to stabilize
Verifying: Zero valve open. Waiting to stabilize
Verifying: Valves closed. Waiting to stabilize

Cell Temperature 0B
Cell Millivolts 0C
Thermocouple mv 0D Furnace thermocouple
CPU Temperature 4B
Flow Meter Voltage 4C
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Pressure Voltage 53
Digital Input Mode 31 0 = Off, 1 = Start auto calibration, 2 = Start auto verification
Cell Pressure 34 Sample pressure in PSIG
Zero MV 35 Zero gas cell millivolts 
Span MV 36 Span gas cell millivolts
Zero gas percent 37
Span Gas Percent 38
Auto Cal Hour 3D Hour: 0 to 23
Auto Cal Day 3F Day of the month: 1 to 31
Auto Cal Weekday 40 0 = Monday, 1 = Tuesday, etc.
Auto Cal Schedule 41 0 = Off, 1 = Daily, 2 = Weekly, 3 = Monthly
Auto Verify Hour 8C Hour: 0 to 23
Auto Verify Day 8D Day of the month: 1 to 31
Auto Verify Weekday 8E 0 = Monday, 1 = Tuesday, etc.
Auto Verify Schedule 8F 0 = Off, 1 = Daily, 2 = Weekly, 3 = Monthly
Verify Mode 78 0 = Verify using span gas, 1 = use zero gas
Verify Range 88 Tolerance for acceptable verification in percent
Span Delay 91 Delay in seconds after opening span gas valve
Zero Delay 92 Delay in seconds after opening zero gas valve
Sample Delay 93 Delay in seconds after opening sample gas valve
Hold Out 71 0 = Track, 1 = Hold last O2 on analog outputs during cali-

bration
Last Cal Time 9C
Last Verify Time 9D
Last Span Percent 9E Last calibration span reading
Last Zero Percent 9F Last calibration zero reading
Last Verify Percent A0 Last verify reading
Last Span Reference A1 Last calibration span gas
Last Zero Reference A2 Last calibration zero gas
Option Flags 72 Bit

0x0001
0x0002
0x0004
0x0008
0x0010
0x0040

Option
Pressure sensor
Flow meter
Flow control
Automatic calibration valves
Moisture sensor
Analog output #2

Jumper Option
Set this to match jumper 
settings.

45 Bit
0x0001
0x0002
0x0004
0x0008
0x0010

Option
Current output #2 enabled
Alarm #3 enabled
Digital input enabled
Alarm #4 enabled
Node address locked

Flow Setpoint 19
Flow Deviation Limit 2B Tolerance for flow system flow error
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Enable Alarm 1 75 0 = disabled, 1 = oxygen, 2 = flow, 3 = pressure, 4 = mois-
ture

Alarm 1 High Limit 2C
Alarm 1 Low Limit 2D
Enable Alarm 2 76 0 = disabled, 1 = oxygen, 2 = flow, 3 = pressure, 4 = mois-

ture, 5 = CG1000
Alarm 2 High Limit 2E
Alarm 2 Low Limit 2F
Enable Alarm 3 06 0 = disabled, 1 = oxygen, 2 = flow, 3 = pressure, 4 = mois-

ture
Alarm 3 High Limit A3
Alarm 3 Low Limit A4
Enable Alarm 4 07 0 = disabled, 1 = oxygen, 2 = flow, 3 = pressure, 4 = mois-

ture
Alarm 4 High Limit A5
Alarm 4 Low Limit A6
Output Status 56 Bit

0x0002
0x0004
0x0008
0x0010
0x0020
0x0100
0x0200

Output
System alarm
Alarm #1
Alarm #2
Zero valve
Span valve
Alarm #3
Alarm #4

The following functions are used to emulate the CG1000-RTP.
Flow High Limit 7A High limit for flow alarm
Flow Low Limit 7B Low limit for flow alarm
Alarm 2 PPM Limit 1F
Alarm 2 % Limit 6D
Alarm 2 Select 6B 0 = % alarm, 1 = PPM alarm
Alarm Config 5E Bit

0x04
0x10
0x20

Function
Alarm 1 on high/low flow – uses 7A and 7B 
limits
Alarm 2 on high oxygen – uses 1F or 6D limits
Alarm 2 on low oxygen – uses 1F or 6D limits

Alarm Status 61 Bit
0x0001
0x0002
0x0100
0x0200

Function
Alarm 1 high oxygen – this is not working in 
V1.1 – V1.3
Alarm 1 low oxygen – this is not working in V1.1 
– V1.3
Alarm 2 high flow
Alarm 2 low flow
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