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Instructions 5Y10206 

SYSTEM DESCRIPTION 
Introduction 

The Sulfur Dioxide Monitoring System is designed to continuously analyze the 
following components in Roaster Offgas Emission Flue Gases. 

Sulfur Dioxide 04% 
The system will be exposed to the following gases and concentrations during 
start-up or upset conditions, but will not be expected to provide analysis. These 
conditions will not damage analyzer. 

Oxygen (OZ): 17 .846% 
Carbon Dioxide (C01): 0.582% 
Carbon Monoxide (CO): 0 
Nitrogen : 78.563% . 

Water Vapor (H20): 3% 
.Particulates Less than 250 mg/m3 
Temperature: 93.7 C 
Pressure: Atmospheric 

Analyzer Description 

The Model 880A is a microprocessor-controlled infrared analyzer utilizing the 
Luft detector technology. User-friendly software provides for ease of operation 
and calibration, with the convenience of complete set-up and operation from the 
front panel keyboard. A constant current source drive with quartz crystal- 
controlled chopper motor enhances stability and performance, providing 
complete isolation from power line frequency variations. An LCD display 
provides reading in either percent of full scale, or direct reading of component 
concentration when used in conjunction with the linearizer. Refer to Analyzer 
manual in Section 4 for further information. 

System Design Features 

The system incorporates the following features: 

1. A high capacity thermoelectric cooler will allow sample flows to 4-5 liter / minute. 
The cooler will be continuously drained via multihead peristaltic pump. A 
sample pump is provided so that the system 90% response time for up to 70-120 
foot of 3/8 inch O.D. sample line would be on the order of 30-60 seconds or less. 
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SYSTEM DESCRIPTION 

Calibration gas introduction With correctiOn is provided through entire Sample 
System on an automatic basis. For Maintenance purposes, zero and span gases 
may be introduced just prior to analyzer. 

Multiple stage filtration: 

Primary- Sintered 316 SS on end of sample probe, 0.5 micron . ; 
Secondary- Non metallic fiber element, 0.6 microns 
Guard- sintered metal, 7 micron element 

Flowmeter is provided for analyzer in addition to a bypass floeter. The 
flowmeter allows adjustment of sample flow rate and system lag time, 
respectively. Calibration gas should be introduced to the system at essentially the 
same flow rate as sample. 

A moisture sensbr Will detect carryover from thermoelectric cooler and Will 
provide remote contact closure if there IS any liquid carryover or if there' 18 high 
temperature in thermocooler. (Above 9 6°C). 

Materials' 111 contact with the sample include 304 and 316 stainless steel, Alloy 20, 
Kynar, Viton, Teflon, and glass ,

, 

Indication for the following parameters is visible from the front of the system. 

A Gas concentration from analyzer (Model 880A display) 

B. Pressure out from pump (Pressure Gauge) 
C. Heated Sample Lines 81: Heated Sample Probe Valve Box 

' 

(Temperature Controller) 

D. Flow for analyzer (Sample Flowmeter) 

E. Bypass flow for system (Bypass Flowmeter) 

_ 

F. Sample Inlet Pressure to Pump (Pressure Gauge) 
G. Blowback Timer 

H. Enclosure Internal Temperature (Bi-Metal Temperature Indicator) 

1-2 '
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Instructions SY10206 

SYSTEM DESCRIPTION 

A back pressure regulator, pressure gauge, and check valve will maintain 
constant pressure within the analyzer, and prevent any fluctuations due to 
changes in vent pressure. 

A 4-20 mA analog output proportional to 0-4% Sulfur Dioxide is provided. It is 

the user’s responsibility to coordinate the analog output with range and range 
change. Alarm contacts are included for thermocooler failure due-to high 
temperature or moisture carryover, analyzer calibration in progress, analyzer in 
maintenance, and zero / span out of range. 

A pitot style mass flow probe will be provided by others and combined with 
analyzer output to provide sulfur dioxide mass emissions. 

Automatic blowback of sample probe is provided on a timed frequency 
(adjustable by user 1—30 hours) and on a timed duration (adjustable by user 12- 
120 seconds). Manual blowback may also be initiated by holding pushbutton 
switch for required duration. Frequency of blowback should be determined 
based on operating experience. Blowback of Pitot Tube will occur 
simultaneously with sample probe blowback. 

A multi tube (3) heat traced sample line will be provided. There will be two 1/4 
inch O.D. Teflon tubes (sample and cal gas) and one 3/ 8 inch OD. Teflon tube for 
instrument air. Tracer electrical wires and thermocouple wires for operation of 
heated probe box and remote valving are also included. 

The system is assembled in a NEMA 3R enclosure with front and rear access 
doors. The enclosure is painted a textured Federal Standard 595B 26307 gray. 
Approximate dimensions of enclosure are 79” x 24” x 30” (HWD). System is 
designed to be located in a nonhazardous area. A heater will allow system to be 
located in an ambient temperature range of 50—70°F. Lifting eyes and channel 
bases are provided for ease of installation. Provision is made for attaching zero 
and span gas cylinders to side of enclosure.
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‘SXSIEMDESCRIPILQN 

1.4 Customer Supplied Equipment 

The following items are to be provided by customer for installation and 
' operation Of system: . 

A. 115 VAC 60 Hz single phase power, 60 amp (30 amps normal power 
- consumption) circuit with a main disconnect 

.~ 

B. Zero and span calibration gas cylinders and dual stage regulators with 
interconnecting tubing 

C. Atmospheric pressure vent and drains to safe location. 

D. Instrument air per ISA Standard 57.3; 80-100 psig at 6-8 SCFM. 

E. 3 inch 150 lb. ASA RF Flange mounting on Stack For Pro‘be Valve Box.
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Instructions SY10206 

INSTALLATION PROCEDURE 

Installation 

Reference Drawings: 

D~775267 Flow Diagram, Sulfur Dioxide Monitoring System 
D-775268 Outline and Mounting Dimensions, Sulfur Dioxide 

Monitoring System 
D-775269 Interconnect Wiring Diagram, Sulfur Dioxide 

Monitoring System 
D—775270 Outline and Mounting Dimension Drawing, 

Sample Probe Valve Box 
B-775287 Sample Probe 

Move packaged System Enclosure to installation location. Unpack system and 
inspect for shipping damage. Install system in permanent location as required as 
shown on Outline and Mounting Dimensions Drawing. Install sample probe and 
sample probe valve box as required and supplied heat traced interconnecting 
sample line. 

Leak check supplied heat traced interconnecting sample 1ine(s) with 15 psig 
nitrogen (or clean, dry, oil-free air) from sample tap to enclosure at ambient 
temperature and at normal operating temperature. Eliminate all leaks. System 
must be leak tight or incorrect analyzer reading will result. A temporary 
pressure gauge may be installed on sample line. Pressure loss should be less than 
1 psig (6.89 Kpa) per 16 hours. 

Connect vent and drain line per Outline and Mounting Dimensions Drawing. 
Insure that connection is made to a pipe or tubing size equal to or larger than the 
fitting size supplied and is vented and drained to a pressure source at 
atmospheric pressure i4 inches water column. Insure that drain or vent line will 
not freeze and plug up tubing with ice. 

Verify the tightness of every tube fitting and pipe fitting in the system as they 
may have loosened in transit. The entire panel system should be leak checked at 
15 psig. The system must be leak tight prior to attempting a system start-up. At 
this time, also verify that no foreign material is in any of the tubing or piping. 
You may want to blow out the lines with nitrogen or clean, dry, oil-free 
instrument air. Never use plant air for pressure checking or purging of sample 
lines as plant air may contain unacceptable amounts of oil and / or water. 

Connect analog output signal as required per Electrical Interconnect and Outline 
and Mounting Dimensions Drawings. Connect Status ID contacts and System 
Alarm contacts as required. 
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Instructions 5Y10206 ’ 

INSTALLATION PROCEDURE 

Connect 115 VAC 60‘Hz single phase power (utility). Observe polarity when 
installing power - hot to black and neutral to White. Incorrectconnections may 

‘ cause damage to system. Provide grounding for power ’as required by local 
codes. Verify all wiring is per the Electrical Interconnect diagram referenced 
above. A

. 

Connect customer supplied zero and span calibration gas cylinders ”and dual 
stage regulators as required. Connect Instrument 'Air (per ISA Standard S7..3). 

Also refer to all_drawi11g NOTES for additional installation information. 

System should now be ready for start-up by authorized personnel. Prior to 
start-up, the operating instructions should be read and thoroughly understood.
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SIMPLIFIED START—UP AND OPERATIONAL PROCEDURE 

Start-up and Operation 

Install System Enclosure, interconnecting heat traced sample line, conduit, and 
electrical cables per installation instructions. 

Connect 115VAC 60 Hz single phase power to appropriate terminals as 
required. Turn on user supplied main disconnect and circuit breaker. 

Verify that Temperature Controllers are configured as per configuration table.
, 

Apply power to heat traced sample line and to temperature control system for 
probe box. Apply power to Thermoelectric Cooler. Allow heated lines and box 
to stabilize at operating temperature prior to introducing sample. 

Verify that Model 880A analyzer is configured for local operation and 
automatic calibration gas introduction. Set purge time at 4 or 5 minutes. This is 
the duration that zero and span gases are introduced prior to automatic 
correction. 

Introduce zero gas locally to analyzer as it is warming to operating 
temperature. Calibrate analyzer through Model 880A control panel as 
recommended using solenoid valves prior to analyzer. Allow 12-24 hours for 
analyzer reading to stabilize. 

Verify that Thermoelectric cooler is operating properly prior to starting sample 
pump. Allow sample to flow by applying power to sample pump (if not all

_ 

ready powered.) Adjust BPR1 for 8-10 psig. Adjust BPR-Z for 5 psig on NDIR 
Analyzer cell. Adjust sample flow to analyzer for 1000 cc/ minute. Adjust 
bypass flow for 3-4 Liters/ minute. Manually blowback sample probe. Setup 
blowback timer for frequency of once per 24 hours and duration of 60 seconds. 

System should now be analyzing sample. The following are typical settings for 
various components: 

NORMAL SETTING/ 
ITEM DESCRIPTION INDICATION 

FI1 Sample Flow 1000 cc / minute 

F12 Bypass Flow 3—4 Liters/ minute
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START-UP AND OPERATION 
Instructions 8Y10206 -‘ 

SIMPLIFIED START-UP AND OPERATION PROCEDURE 

ITEM 
~ FI3 

PRJPII

2 PI 

BER/131a
I 

‘ 

BER/1°14 

TIC-1 

TIC-2 

TIC-3
I 

T11 

Verify 4-20 mA output. 

Cal Gas Flow to Probe
1 

Probe Blowback. Air Pressure 
I 

Sample Inlet Pressure ‘ 

Sample Pressure to Analyzer 

Analyzer CellPressure 
' 

Nitrogen Zero Gas
' 

3% Sulfur Dioxide in. Nitrogen 
Span Gas 

1 Probe Box Cal Valve Enclosure 

Heated Sample Line~ 

Probe Box Solenoid Valve 
_ 
Enclosure 

' Instrument Air. 

. 

Enclosure Temperature . 

Heater 

‘ NORMAL SETTING/_ 
INDICATION ' 

' 3-6 Liters/ minute 
(during remote cal gas 
introduction only) 

30 psig 
' 

2-10 inches Hg Vacuum 

. 
8-10 psig 

.5psig 

10 psig 

10 psig 

300°Fi20°F . 

300°Fi20°F 

8O°FL|220°F 

80-160 psig
V 

65°-100°F , 

Adjust 65-70°F 

Adjust as required Refer to analyzer instruction 
manual. When switching ranges, it is the user’ 5 responsibility to insure that 
analyzer output is coordinated with range change. - 
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Instructions SY10206 

START-UP AND OPERATION 
SIMPLIFIED START-UP AND OPERATION PROCEDURE 

Verify operation of Thermoelectric cooler high temperature, analyzer calibration 
in progress, analyzer in maintenance (blowback) moisture carryover and 
zero / Span out of range contact closures. Contact will close on alarm. Clear any 
alarms by correcting problem. 

User should determine actual blowback settings, based on operating experience. 
Initially the user may want to coordinate blowback with calibration, so that 
system will be on line for an optimum amount of time. If probe plugs up too 
often, try blowback once every 12 hours or once every 4-6 hours. Duration of 
blowback may be increased to 90 seconds.
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Instructions SY10206 " 

START-UP AND OPERATION 
SIMPLIFIED START-UP AND OPERATION PROCEDURE 

Calibration 

Analyzer may be manually calibrated locally or remotely, and automatically 
calibrated remotely. . 

Normally a calibration will be recommended once every 24 hours or as 
determined by user based on application requirements. 

' System will automatically introduce zero and span gas at sample point, through 
heated sample line, and through sample system. The user should periodically 
compare this value with zero and span gas~ admitted directly to analyzer to 
determine if the system IS contributing a bias. .- 

The sample system should contribute less than a 5% change. The cause of any 
larger deviation should be determined and corrected. 

Routine Operation 

The system should operate continuously unattended. Periodic Visual inspection 
ofsystem should be made to insure that operating parameters of system are 
correct. Automatic zero/ span gas calibration recommended once per 24 hour 
period or as desired depending on application. This may be adjusted based on 
actual operating experience. Refer to Analyzer Instruction Manual for details. 

For short term shutdown of system, introduce nitrogen or zero gas to analyzer(s ) 

for 10- 15 minutes. For long term shutdown of system, close sample inlet valve. 
Remove power from system. Shut off all zero and span gases and air to system. 

3—6



Instructions SY10206 

3.5 Maintenance 

Maintenance will consist of two types: preventive and corrective. Preventive 
consists of monitoring certain operating parameters at selected intervals and 
determining if corrective maintenance is required. Following are tables which 
define the expected preventive maintenance. Corrective maintenance will be 
performed on as needed basis due to an unexpected system failure. 

E 'II' 
Preventive maintenance activities have been developed to maximize system 
availability. These activities are extremely important to the overall quality of the 
monitoring system. All preventive maintenance activities shall be performed by 
maintenance personnel. 

The performance of the monitoring system should be reviewed on a weekly basis 
for the initial six months of operation to determine if the preventive maintenance 
activities and schedule are effective. After six months, maintenance activities 
shall be added or deleted and the frequency adjusted, if necessary, to maintain a 
high level of data availability and accuracy. 

C I' 11'! 

Corrective maintenance shall be initiated to remedy any problems that may 
occur with the system. In order to determine the cause of a problem, 
maintenance personnel should refer to the trouble shooting sections of the 
Operation and Service Manual. 

MaimenanceLogs 

A11 maintenance activities performed on the monitoring equipment shall be 
recorded on maintenance log sheets and stored with the monitoring system files. 
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Instructions'SY10206, 7 

3.7 EUROTHERM MODEL 91EPID TEMPERATURE CONTROLLER CONFIGURATION 

TIC-1 . TIC-2 
Heated Probe/Cal Heated 

Mnemonic Valve Enclosure Sample Line 

Configuration Code ConF 4253 4253 
Alarm Configuration Low ' Low 
Temperature Sensor Type J T/C Type J T/C 
Display Units F F 
Control Type ‘ PID PlD 
OutputAction Reverse Reverse 
Temperature Set Point 300 F 300 F 
Alarm Set Point AL.SP 4 250 F 250 F 
Proportional Band ( F) ProP 4* 4* 
Integral Time Constant (sec) ~ lnt.t 10* 10* 
Derivative Time Constant (sec) dEr.t 1* 1* 
Calibration Offset ( F) OFSt 0 O 
Setpoint High Limit SP.Hi 350 350 

. Setpoint Low Limit . SP.Lo 240 240 
Heat Cycle Time (sec) H.ct . 5 5 

. Setpoint Ramp Flats (min) SP.rr Off Off 
Loop Break Time Constant (sec) LP.br 10 10 
Line Frequency (Hz) LinE 60 60 
Self Tune On Demand tunE Auto Tune "On" Auto Tune "On" 

*lnitial set values 
prior to Auto Tune 
procedure. Once 
Auto Tune is done, 
these values 
change and 
should not be 
corrected by user. 

> 
*lnltlal set values 
prior to Auto Tune 
procedure. Once' 
Auto Tune is done, 
these values 
change and 
shoUld not be 
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corrected by user.
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