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Y . 0  OVERVIEW 

This standard operating procedure (SOP) s written for the technician or plant personnel that wlll be responsible 
for the operation of the continuous opacity monitoring system (COMs). R provides an overview of the system 
desuipbon, function. theory, installatkm. operation. and maintenance of the monitoring system. This document 
is pfovided as a complete and gene-/ overview to assist the technician in the operational procedures of the 
COMs. This document is not intended to comprise the complete systems manual. Reference to the RM42W 
lnsbucfion Manuel and LS710 conbd UnP hsbucbbn Manual. supplied by the manufacturer, is recommended 
for specific operational detail. 

7.7 System Description 

The w 2 0 0  Vsiile Emiaions (Opacity) Anatper k a combined optical and electronic sp tem that detects and 
measures opacity in stack emiaions. By means of a path of light that protrudes through the stack wall into the 
stack exhaust stream, the Rh.44200 directtydeterrnines opacity without disturbing or modifying the effluent. The 
transceiver and retro-reflector include the optical and electrical system. 

The RM4200 Includes four basic components; probe, transceiver. J-box. and LS710 Control Unit. Signals 
flowing between the J-box and the LS710 are connected by the transceiver/J-box interconnect cable. The 
interconnect cable is a variable length communication link that transports signals between the J-box and the 
LS710. 

The tanscetver contains part of the 0-1 system along with the electronics system located on the transcetvef 
printed circuit board (PCB). Cooling Tins are located on the PCB to minimize heat buildup and reduce lamp 
temperature thus extending the lamp life. Calibration access slot is provided on the transceiver to allow for 
ease of adjustment to the bansceiver &out removing the system cover during operation. The transceiver ako  
has a desiccant cartridge chamber for maintaining proper instrument humidity. The chamber also provides a 
means for Insertion of an external span cell for conducting functional response checks. Compressed air Is 
provided to the transceiver housing to allow for the continuous purging of filtered air throughout the transcehrer 
housing. 

The J-kex  is a terminal Interface unit located between the transceiver and the LS710. The J-box houses the 
serial data aoquk&on board, pressure gage and regulator. and lamp power supply board. External AC power 
is connected to the transceiver at the J-box. 

The LS710 Control Unit Is a mlcroprocessor-based instrument that provides control. monitoring. calculatlon. 
and diagnostjc functions for the RM4200 in-situ monitor. The LS710 Is typically located in a control room some 
distance from the transceiver and J-box. R produces all system outputs that are displayed on the front panel 
on the unh The LS710 also provides analogldigital ovtput connection for recorder output and RS232 interface. 
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1.2 SpecMcations 

- Transceiver Ambient Temperature - 30.4' to + 60'C - Process Ges Temperature .+ 51.7' to + 426.7-C - Process Gas Pressure 25' Y O  (nominer) 

1 2 1  System Accuracy r) 

- Calibration Error +/- 5% of Calibration value - Zero Drift (2-hour) +/- 2% of Full Scale 
* Zero Drift @&hour) +/- 2% of Full Scale - Calibration Daft @-hour) +/- 2% of Full Scale 
* Calibration Drift (24-hour) +I- 2.5% of Full Scale - Response Time less than 4 minutes - Operational Penod 3 months typical - Accuracy within 10% RA (40CFR60 Appendix B. PS1) 
The above specmcalions include fh.9 arTecft of (?) opbcel conferninetion overth8 denned Operatbnel 
penod; (2) lamp degradelion over opereftonal period: (3) OpecW and o(hsr pcocess gaseous 

17 

CO,77pui?dS Ul fhe process g8t 

1.2.2 CirlibraUon 

Automatic, on-stack zero and span calibration at selectable inteivels to 24 hours, with manual a m t i o n  at any 
time. Additional diagnostics include: 

- Manual switch controls and LED indicators for Zero, Span, shutter, and dynamic calibration 

7.2.3 Optical System 

Llght Source: Deuterium lamp, hollow cathode discharge 

1.2.4 Physical Dimendons 

Transceiver 
J-Box 
Probe Assembly 

15" L x  12" W x  10'H. 50 pounds 
12' W x 14' H x 6' D. 33 pounds 
3.5' OD x 6' length, with 12' L x 7.5' W x 9- H 
adapter flange. 36 pounds. standard 
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2.0 LS710 ; INTRODUCTION AND OPERAllNG CONFlGURAllONS 

The LS710 Control Unit is a rnicroprocessor-based instrument that provides control. monitoring. calcula-n, 
and diinostic f u n d n s  for me RM4200 In-sttu monitor. The LS710 is typically located in a control room some 
distance from the transceiver and J-box. It Produces all system outputs that are drplayed on the front panel 
on me unit. The LS710 also provides analogtdbttal output connection for recorder output and RS232 interface. 

Two w e d ,  shielded palm of wires interconnected to the J-Box provide the serial communication link between 
me LS710 and me RM4200 Instrument The serial data acquisition circun board (SDA) In the RW200 provides 
an RS422 link that can be net-worked beween addaonal CEMs or COMS. The communication network 
enawes the LS710 to control calibration and monitor insburnent status and measurements from the RM4200. 

LS710 instrument confrgurations mry according to the type and number of instruments being monitored. In this 
application. each &Box accepts one auriliary input which is scaled and displayed or logged on the LS710. Any 
linear 4 to 20 mA signal is acceptable (including those from oxygen analyzers and velocity monitors). 

The LS710 outputs include (1) a total of sh contact closures for zero, span. hoh  alarm. low alarm. process 
conbol. and fautt; Q) eQht 4-20 rnA outputs that allows assjgnment of any measured or calculated parameter 
of the LS710. (3) and RS232 interface to transmit ASCII data, and (4) externally mounted current isolators 
(optional). 

2.7 Configuration 

The LS710 diplars measuremenVcalculation data and status messages. The front panel controls allow the 
operator to a c c e s  any data and to configure operating parameters. as required. These include automated 
calibration intervals. alarm limb. outputs, averaging periods. s l a m  reset conditions. etc. 

The LS710 provides automatic and manual control zerokpan callbration checks for the RM4200. Automatic 
calibrations are performed at operator selected intervals from one to 24 hours. Manual calibrations can be 
initiated at any time, using the Check Cal button on the front panel. Automatic span checks are performed 
through span devices internal to the RW200 instrument. 

Calibrations performed on the RM4200 allow for span corredons by adjusring the gain of each Instrument to 
agree with the value of the specified calibration source. I f  the gain correction exceeds a specified value, the 
SPAN ERR message is displayed on the LS710 front panel. 

The LS710 provides instrument (RM4200) and self diagnostics to alert the uSer of 'out-of-llmir condttions. 
FaulWpset messages notify the user when LS710 or Instrument malfunctions occur or when routine 
maintenance is required. Each circutt board includes an LED that illuminates to indicate a problem with a 
system board. 

- 
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2.2 SpecMciUons 

Ambient Operating Terr 
Analog Outputs 
Digital Output 
Computer Interface 
Data Logger 
Contact Closure 
Z/S Correction 
Calibration 
Configuration 
Installation 
Interface 
Power Requirements 
Current Isolator 
Physical 

iperature + 40' to 100-F 
8 analog outputs mth a common source 
RS232 transmits ASCII data in data logger format 
Direct wrth Measurement Controls Computer System 
RS232 output or LS710 calculation can be a w n e d  
6 dry contacts rated at 28 Vdc madmum at 2 amps 
Opacity is corrected for zero and span 
Manual or automatic (operator selected intervals) 
Factory configured non-volatile memory 
automabc processing of &Box transmitted signals 
Barrier terminal block 
25 watts typical, 90 to 130 VAC 
4-20 mA stand alone single channel isolator (optional) 
19- rack mount. Slf2- high. 12-deep: 10 pounds 

2.3 Operating Contigutations 

The LS710 is designed and configured to be operabonal after installabon and power-up. Some minor changes 
in configuration may, however, be required. The front panel controls Indicators provide Information for 
maintenance and status messages about calibration semngs. A min6mum number of entries are required for 
access to all Instrument parametem and selectable functions. 

2.3.1 Fronr Panel Display 

Multi-line alphanumeric readouts provide both measurement and status displays. During 'normal operation, 
both readout lines may be used to repeatedly cycle through all measurements available to the unit If an 
anomaly is detected, the measurement values on the lower readout are moved to and sequenced with those 
on the upper readout to allow the lower readout to tisplay the anomaly. Therefore. the alarm or fault indicators 
are displayed on the lower readout at a rate of about one second each. 

2.3.2 ConfigurPtion Mode 

The configuration mode allows the user to tisplay and mcdfy instrument parameters. Parameter changes can 
be made while In me bansaction mcde by pressing the SELECT button on the panel to enter the conriguration 
mode. Parameters can be modified in the conhguration mode by using the SELECT. UP or DOWN buttons. 
The unit automatically exits the configuration mode and returns to the display mode In about 5 minutes abler 
the last panel button has been pressed or until the EXIT button is pressed. 

Replaced Pages: 
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2.3.3 Menu Selection 

infigurations are entered by accessing the confi iration menu sub menu for the deslred 
parameter. Press the SELECT button on the panel to display the conhguration menu from the measurement 
display mode. Press an UP or DOWN button to YrOll sequentially through a list of all sub menus in the 
configuration menu. one at a time. To select a sub menu. press the select button when the cursor is next to 
the desired enby. 

2.3.4 Data E n v y  

Each sub menu is unique and contains parameter choice l isk or numeric entries related to an instrument or 
cantrol function. Each time you move to a new sub menu, the Cursor begins at the top of the menu. Use the 
UP and DOWN buttons to select a parameter and use the SELECT key to move to the entry field for that 
parameter. 

The UP button is used to change accezvble limits, ranges. calibration factors. output assignments. parameters. 
etc. Numeric data can be entered into the system by incrementing from zero to nine in each of the four 
available integer digits. using the SELECT button to increment to the next d ~ i t  W e n  the desired numerical 
value is displayed. press the ENTER button to enter the new value and move to the next entry field, if one exists. 
Pressing the EXIT or PG button from en entry field without fimt pressing the ENTER button wil l  leave the field 
without changing the enby. Once all the fields for a parameter have been changed to the desired values. U s e  
the PG button to exit the field entry and place the cursor on the next parameter. 

2.3.5 .I-Box Controls 

J-Box conb'ols provide a means of monitoring the RM42OO analog output(s) and LS710 controls. Test poink 
(TP) at the &Box can be used to meaSure approximate transceiver zero and span values. LS710 controls can 
be ovenidden with the SOY in the MANUAL positjoo. In the manual mode. all channels can be verified for zero 
(with the ZERO switch moved toward the LED) and for Span (with the Span switch moved toward the LED). 
Cylinder gas instrument response can also be monltored from the &Box by activating the GAS M c h ,  end 
monitoring the TP respDnse value. Wm the MANUAL switch In me auto mode. all controls ere provided from 
the LS710. 

2.3.6 E-0 Callbratlon Sequence 

The Electro-Optical (E-0) calibration is configured through the front panel of the LS710. Sequence setup 
includes callbratlon lntervak and time reference unbl the following calibration sequence (NEXT). Each 
calibrabon sequence calculates a zero correction b cancel out any zero calibration drift that may have occurred 
since the last calibration. Manual calibration checks are initiated by pressing the START button from the 
CALIBRATION menu of the LS710. The entire sequence k completed in less than 10 minutes. 

~ ~- 
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The calibrabon sequence follows the following steps: 

CAL PUROE 
ZERO CAL 
SPAN CAL 

Zero saienolds a m e t e d  end system purge untn compressed air Inmated 
Syrtern zero. sveraee MI"- over zero wrwd =re w n t  to RS232 output 
Cstcutatad rpen s prw- through normal ro&n- for dnplsy and ruord 

For a complete brsakdawn of me conllpunmOn deacripbons and worWcets for the LS710. preas re fer  lo Append= A of the 
aocumen; A Yrong wrul -tup u a m p i R  f o r  each WnfiQursDon menu on the LS710 n pronded 

I 
J 

I 

I 
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2.4 GENERAL SETUP and OPERA77NG PROCEDURES 

The following procedures must be inmated to & UP the LS710 menu when the unn ts power4 up for the nnt h e  snd 
whenever a chsnse har been made in me pr-mounted lnrtrumenb The opsrnor mum b. hmllurwmt W e  LS710 
menu confisurabons, including menus and sub menus. Increment buttons. csltbrllhon control. end ups& snd faun Itohh. 
before anempbng the 8e:up procedure 

2.4.1 Unlock the Front Panel 

1 

NOTE Whenever pcweris reeppbed  to the LS710. ACCESS entry mil b e  LOCKED 
tronf panel musl b e  opened. usrng the followmg procedure 

Be certain that the ACCESS enby 6 sat to OPEN 

To change mosl perameters. the 

3 

4 

1. 

2. 

3. 

4 .  

5 .  

6. 

7. 

Verify that the panel is locked. If anempting to open the panel when is already own ,  the panel will 
become l o c k e d .  Select me menu PANEL. If me ACCESS entry is OPEN, no further acbon is required. 

if the ACCESS entry is LOCKED. reset to OPEN with the SELECT key.. 

2.4.2 LS710 Set Up 

U s e  me HOURS sub menu to set the current hour of day (0-23). It must be entered when the 
power k applied to the system. 

Use the MIN sub menu to set the current minute of the hour (0-59). It must be entered when 
power is applied to the system. 

U s e  me MONTH sub menu 
is applied to the system. 

to set the current month (1-12). It must be entered when power 

Use me DAY sub menu to set me current day of month (1-31). It must be entered when power 
k applied to the system. 

U s e  the SITE sub menu to set the Site ID printed at top of each page, if RS232 output is 
selected. 

Use me UNIT sub menu to Set the Unit number printed on top of each page, H RS232 output 
is selected. 

Other sub menus are available consisting of TEMP, RECORDER, AUX and AUX FS. Refer 
to Page 2-1 5 in Appendix A for instructions on the use of these sub menus. 

\ 
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2.4.3 Opacity Menu Set Up 

1. In the OPACITY Configuration MENU, use the following sub menus to set up the LS710: 

Z COMP - Displays the zero compensation for opacity. 
OP S - Displays the E-0  Span value for opacity (S Values.) 
OP G -The opacity gain factor used to trim out variations from Lnstrument to InStrUment. 
OP DS - Defines the span drift error from the last calibration. 
OP DZ - Defines the zero drift error from the last calibration. 
OPLR - Sets the optical path length ratio for an opacity monitor. 
SPAN OP - Sets the opacity span cell value. 

24.4 Diagnostks Menu Set Up 

The DlAGNOSTlCS Menu allom the user to Identify the software version of the LS710 (V/R sub menu). 
Addibonalty, the total number of hours that the LS710 has been in operation can be determined (HOURS sub 
menu). 

2.4.5 Channel Names Menu 

This Menu will allow the user to select the monitored. mlculated and reported values by the LS710. The user 
can select from Ihe following channel names in the CHANNEL NAMES Menu: 

CO PPM - CO measurement 
CO, PERCENT- CO, measurement 
Pi, 0 PERCENT- .HZ 0 measurement 
0, PERCENT- 0, measurement 
OPACITY *A - Opacity measurement 
OPAC COMB ‘X - Combined opacity of all non-zero instruments 
DENSITY - Optical Den* measurement 
VELOCrrY - Velocity measurement through auxiliary input 
NO PPM - NO measurement 
NO MASS - NO #/MBTU (GCM) calwlated using measurement and fuel factors 
SO, PPM - SO, measurement 
SO, MASS - SO, #/MBTU or GCM calculated using measurement and fuel factors 
TEMP - Temperature measurement 
AUXILIARY - Auxiliary measurement 

Following each channel selected, the operator will select options In the following sub menus: 

RESET - Sets the alarm handling parameters. LATCH entry holds an alarm in the 
actbe status until YES is entered. YES acknowtsdges and clears the alarm. 
AUTO causes the alarm to reset automakally when the value falls below the 
limit. An alarm k activated any time a value exceeds the high or low limit 
Selects the processing for the alarm sipnal. OFF deactivates the alarm 
processor. 55EC uses the 5-second instantaneous values as the alarm 
variable. AVG uses the average values (averaged over the time period for 
a speci?ic channel menu, AVG entry) as the alarm variable. Both SSEC and 
AVG activate the alarm processor. 

ALARM - 

h 
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Sets the upper alarm h i t  value. The H W M  range for OPACITY is 0-1 00% 
(or 20% If the technician wishes to be alerted of a potential exceedance). 
Setsthe 1-r alarm Krnilvalue. The L O U M  range for OPACITY b 0-1 00% 
Sets the RSZZ column at which the channel value Is to be printed. An entry 
of zero omits the measurements from printing. 'Columns 1 through 28 can 
be selected. Each column is 6 characters long. 
Conirok the measurements dkkayed M the lmnt panel. When 0 Is entered, 
the measurement for the channel is not displayed. 
Sew the lime over w+kh measurements for the channel are to be averaged. 
The h e  can be set for 1 to 60 minutes. AVO also aeb the printing rate for 
a channel. 
Sets the full-scale analog range for trend recording or process control for a 
channel. 

Additionally. the user can select 0, MAX and 0, MIN if an oxygen anamer is used. 

3.0 RM4200 ; JNTRODUCTlON AND OPERAnNG CONFIGURATIONS 

Thii section describes basic steps for operation. calibration. and maintenance of the RM4200. The operator 
must have an understanding of the basic operating procedures for the LS710, as described in Section 2.0 of 
this standard operation procedure, before attempting to operate me RM4200. 

The RM4200 has two control modes - manual and automatic. The manual mode. used during Installation. 
rnalntenance callbration. and servicing. k controlled by the switches located on the Serial Data Acqukition 
board in the J-Box. These switches control the AUTOMANUAL mode. zero c a t  solenoid. gas cal solenoid. 
internal span cell, and the SO, shutter position. The automatic mode ts used for normal operation and data 
collection of the W 2 0 0  and is controlled by the LS710. 

3.7 OPERATlNG PROCEDURES 

In general. the operaIor must be familiar with the following LS710 parameterrlmenu headings for proper 
operation. Bask RM4200 setup (results displayed on the LS710 front panel): 

J-Box selection ( 1 4  corresponding to the SDA board jumpers) 
INSTRUMENT Full Scale (can be 05100%) 
PANEL UNWS (?6) 
PANEL STATUS (YES) 
E-O CAUE Z(aro) for OP 

Calibration verifwtion and diagnostics: 

PANEL N P E  (OP for RM.4200) 
PANEL REF 
E-O CALIE N P E  
E-O CALlE INTVL. NEXT 

1 

Replaced Pages: 0 J u n e 7  

. 



Volume I11 
Chapter 25 \ 
STATE OF MONTANA 
AIR QUALITY CONTROL 
IMPLEMENTATION PLAN 

SOP-RAIJZW 
Revidon No. 0 

Novenrber fW5 
Page 10 

E-O CAUB CONT 
E-O C U B  S@an) for OP - results of l a s t  c e l  cycle 
INSTRUMENT S@an) for OP (reference value used In E/O cal) 

Process monitoring and reporting: 

LS710 SETUP - hours, minute. site, unit, and DAC 
OP - Opacity Value of last average period. 

r - 
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3.1.1 System Parameter Setup 

This section contaim a setup of the parameters for system operation that do not affect or are not essential for 
calibration. Menu parameters pertinent to calibration are discussed in the calibration sectlon of the Rh.44200 
system manual. 

1. Enter the calibration intervals and desired time of day for automatic calibrations. Access 
l m  sub menu and increment to the desired calibration Intenmi (e.g.  23 hours). Access the 
NEXT sub menu and enter the number of minutes from the present time to the desired time 
of day for the nee automatic calibration. 

Set up the measurement channels. Enter values for all appropriate sub menus (8 .g .  ALARM. 
HI U M .  LO LIM, etc.) for each measurement channel (e.9. OP CHAN. etc.). NOTE: To 
indude a channel in me operator‘s (short) menu. the ALARM sub menu must be incremented 
to SSEC or AVG. 

Vetifythat each channel has a different column number. if the LS710 uses the RS232 p r t  for 
a printer or data acquisition system. No two channels can have the same column, 

G o  to Step 6 if an oxygen analyzer K not used with the Installabon. 

If the LS710 is 

2 .  

connected to a printer. skip to Step 6 

4. 

5.  

NOTES: If using a dale ecquisaion system. sel (he MARGIN to zero end the WDTH to 12: S d  
ETCESS to INCID: The numb- of columns musl match the number of mesuremdnt channels. Each 
COLUMN is equal lo e mdesummenf ouipui; a g OP %. otc 

6. 

Enter HOURS and MIN under the LS710 SETUP heading 

Enter the printer parameters in the PRINTER heading 

Enter SITE end UNIT numbers under the LS710 SETUP heading, if desired to print the 
numbers with me printer oulput. 

3.2 MAINTENANCE 

Th6 se&n provides a guide to scheduled maintenance Operations such as inspection, cleaning, and various 
adjustments. The calibration subsection includes procedures for the adjustment of parameters used to 
maintain system operation within desired specifications. 

For diagnostic procedures and other non-routine maintenance actkities beyond the scope of this SOP. refer 
to the manual. 

3.2.1 Wsual lnspectlon 

1. Release the six latches that secure the transceiver to the probe assembly and swing the transceiver 
to the side on its hinges. 

I 
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2. Look Into the transceiver through the front lens to confirm mat me transcehrer op t la  are reasonably 
free of Contamination. 

Clean the outside surface of the transceiver lens with a clean, & lens cloth. 

Swing the transceiver back into po-n. 
alignment pins op-e the hinged side. Sewre the six latches. 

3. 

4. Check that the transceiver is properly aligned on the 

3.3 FIELD TEST PROCEDURES 

The folloning pcooedures can be used for Initfa1 Instrument start-up and for Instrument verification at any time. 
For a detailed step by Step procedure required for each of the listed field methods, reference to the RM4200 
Instrucfion Manuel Secfion 4 is required. The i n d i i u a l  detail required for each procedure, preclude the 
necffsity of dupkalbn in this general operating procedure.and use the manufacturers manual as the primary 
reference. The complexity and interactive nature of the following procedures require that an operator have 
RM42OO training and experience before proceeding. 

These procedures must be confirmed during the initial setup: 

- Determining Zem Response - Transceiver Tesf and Elsctmnk Nipnment 
* Defermining Span Response - Neutral Densny Fiber Celibrefmn 
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3.4 CWBRA~ON PROCEDURES 

The following assumptlom are made prbr to performing gas calibrations: the tranxeker test and electronk 
alignment have been axt-@etf?d and me optimum zero gas flow has bean deterrnlned for the installed system. 
The operator must be familiar with the LS710 procedures and parameterp’before beginning thio procedure. 

3.4.1 VeMcaUon of Internal Span ~EIoctmnic/OpUcaI) 

Determine the internal span cell value on the RM4200 factory data sheet. 

Initiate the E-O CALI6 sequence on the LS710 and allow the sequence to complete 

Record the span value in the E O  heading (OP S sub menu). 

Clear the SPAN ERR by entering ALL in the DlAGNOSTlCS heading, CLEAR sub menu 

Repeat steps 2 through 4 an additional four times 

1. 

2. 

3. 

4. 

5 .  

6 Enterthe OP internal span value. averaged from step 5 in the INSTRUMENT heading. SPAN 
SO sub menu. 

7. Repeat steps 2 through 4 to verify that there is no SPAN ERR massage and that no faults 
occur. 

a 
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CHAPTER 2 -OPERATING INFORMATION AND CONFIGURATIONS 

2.0 OPERATING CONFIGURATIONS 

The LS710 is designed and configured to be operational aner installation and power-up. 
However, some minor changes in configuration may be required. T?m fmnt panel mntruls 
provides the means to make changes in lhe tnstrument wnfiguratlon as needed for a site. 
These controls aka pmvlde Infomalion for maintenance and status messages about olibration 
settinas. A minimum number of entries are required for access to all lris%rument parameters and 
s8ledaMe functions. making the LS710 easy to use. The controls pmvMe a means of 
maintaining the p r o ~ m o u n l e c l  instruments. 

2.1 FRONT PANEL DISPLAY 

Mutli-line alphanumeric readouts provides both measurement and status displays. DurlnQ 
normal operation. the readout lines are used lo display all measurements available to  the unit. If 
an anomaly is deteded the status line will display the anomaly. For example. If an alarm set 
point is exceeded, the alarm type is displayed on the status line. If. In additlon to the alam. a 
faun andlor warning occurs, the fau-ming type Is also displayed on the status llne. The alarm 
and fault messages are cyycled on the status line at a rate of about one second each. 

2.2 CONFIGURATION MODE 

The configurntion m d e  SliDws you to display m n d  modify instrument parameters. Press the 
SELECT button on the panel to enter the mnfiguntlon mode. Parameters can be changed 
while in the configuration mode, by usin0 the SELECT, UP or DOWN buttons. 
automatlolly exits the configuration mode and mturns to the disptay mode about five minutes 
after the last panel button has been pressed or until the EXIT button is pressed while not in a 
field entry. The exit button returns to the panel to the display mode. 

The unit 

LEAR SIEGLER MEASUREMENT CONTROLS CORPORATION 80250383 2-1 
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2.2.1 MENU SELECTION 

All parameter configurations are entered by accessing the configuration menu and Sub 
menu for the desired parameter. Press the SELECT button on the panel to display the  
confipuntion menu from the measurement display mode. PrcS an UP o r  DOWN button 
to scroll sequentially through a list of all sub menus in the configuration menu,  one at a 
time. To  lea a s u b  menu. press the xleu button when the cursor is next to the 
deslred entry. 

2.22 MOVING TO ENTRY FIELDS 

Each s u b  menu is unique and contains parameter choice l i s t s  or numeric entries related 
to an instrument or control fundion. Each time you move to a new sub m e n u ,  the  C u M f  
begins at the top of the menu. Use the UP and DOWN buttons to s e l e d  a parameter and 
use the SELECT key to move to the entry fields for that parameter. 

2.2.2 NUMERIC DATA ENTRY 

The UP button is used to change accesslble limits, ranges. calibration factors. output 
.assignmems. parameten. etc. Numeric data can be entered into the system by 
incxementing fmm z e m  to nine in each of t h e  four available integer digits. using the  
SELECT button to inCrcment to the ne r l  dig& When the desired numeric value is 
displayed. prus the ENTER button to enter the n e w  value and move to the next entry 
field If one exiN.  Pressing the W T  or PG button from an entry field without firsl 
pressing the ENTER button will leave the field without changing the entry. On- ell 
fields for a parameler have b e e n  changed to the desired values. usa the PG button to 
exit field entry and place the cursor on the nexl parameter. Prculng EXlT trom a menu 
saleaion(n0t a field entry) futurns to the measunxnent display s n e n  and pressing PG 
button from a menu Kledon returns to the wnfiguntion menu. 

2.2.3 CHOICE SELECTION DATA ENTRY 

Selecting an entry that is a l is t  of choices is very similar to numeric entry. Once a choice 
field has  been selected the UP button will select the next choice in the list. When t h e  
desired choice is displayed, press the ENTER button to finallre the choice. As with 
numeric entry. pressing the  EXIT or PG button w i l l  leave the entry field W h  the  ori~ in~l  
choiw unchanged. Presslng W T  frurn a menu seieaion(not a fe ld  entry) returns to the 
measurement display screen and pressing PG button from a menu se led ion  returns to 
the configuration menu. 

2.3 J BOX CONTROLS 

The J box (junction box) wntrols allow monitoring process-mounted instrument analog outputs 
and the LS710 controls. Test points a n  be used to measure the approximate transceiver zero 
and span values. Contmls from the LS710 can be overridden by placing the MANUAL switch on 
the SDA board in the J box. to the manual mode. Manual mode also enables  the manua1 
switches on the SDA board. In the manual mode. verification that all channels mad zero w n  be 
made by movlng the ZERO switch toward the LED and monitoring the measurement  test points. 

Similarly. move the SPAN and ZERO switches toward the LEDs. lo verlfy span  outputs. If a gas 
bottle is connected to the process-mounted instruments. instmment response can be verified nt 
the SDA board or t ranse iver  test points by adivating the GAS switch. T O  d o  that. posttion both 
the SPAN and ZERO switches away from the LED. See Seaion 5 for more information about 
manual g a s  calibration. When the  MANUAL switch Ls in auto mode, the  LED next to each switch 
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indicates the command from the LS710. The switches have contml of the LEOS and resuiting 
command only when the J box i s  in the manual mode. 

2.4 E 4  CALIBRATION SEQUENCE 

The E - 0  <Eleam/Opcbal) calibration sequence Is the same whether adivated manually or 
automatiully. The automatic wlibriltion system is wnfigured through the front panel under the 
CALIBRATION menu. Callbration IntsrvoIs are configured under the INTM e m .  The NEXT 
entry sets the time until the ned mlibmtion. in minutes. N W  also ind iu tes  when the nod 
calibration will occur. Each calibratlon sequence CelwlateS a zero cormdion to un-1 out any 
zero drift that might have ocurmed sin- the laS cllibration. Manual calibration is initiated by 
scleuing START fmm the  CALIBRATION menu and entering YES. 

The start of a CdlibGltion sequence is indicated by the messane CAL PURGE. disDlaved on the 
status line. The p m c a u  control c4dntad 
performed during CAL PURGE. 

doses. zem solenoid; are aalvated and biagnostics a n  

Aner one minute of purge. ZERO CAL appears on the status line and the zero contact do-. 
The wmnt loops output the ZERO CAL ruulu unless SH (sample and hold) has been  
activated. At the completion of ZERO CAL. both the values averaged over the  fern period. and 
the % error of span. am Jent to  the RE232 output and all zem comaion factors are upd;rted. 

ZERO ERR Is displayad on the status line when any of the zem values fall outside their specified 
limits. The channel that Is out of to lenncr  can be daermined by reviewing the 2 values under 
the individual instrument menu(i.e. EX4700A. SM81OOA, OPACITY) for each instrument 
installed. 

ARer twD minutes of ZERO CAL SPAN CM appean on the status line. the tam mmau opens. 
and the span wntad doses. The cumrn loops output the SPAN CAL resum unless S H  (sPrnpie 
and hold) has  b e e n  auivated. DurinQ the emirs span cycle. the  calculated span  b processed 
through normal mutines to  be displayed and recorded. All measurement and cplculated alarms 
not Pertaining to calibration a re  disabled. All intellereno? table gains are set  to zero. The 
temperature is s e t  to 75OF with 780 mm mercury barometer. At the complelion 01 SPAN CAL. 
both the values averaged over the SPAN CAL period. and the % ermr of span. am sent  to the 
RSZ32 output. followad by the anant gain settings. 

ARer the two minute SPAN CAL. TEMP CHECK appears on :he Status line and the s p a n  cvmact 
opens. During TEMP CHECK. me E-0 cnllbrotion and zem solenoid commands are mmoved to 
allow the processmounted instruments to m u m  to process sample conditions and process 
temperature is pla& on the  strip chart recorder output. During this one minute period. the 
recorder pens refleu temperature madings based on temperature full scale. Alter one minute of 
TEMP CHECK. the calibration sequence Is completed. the status line returns to normal 
operation, and the process control contad opens. 

2.5 DYNAMIC GAS CALIBRATION SEQUENCE 

The g a s  calibmtion sequencc is similar lo the E-0 wlibration se(luenc4. The major diffemnces Is 
in the use of standard gases, sta* pretsum and stack temMrPture. The standard gas values am 
entered under the individual instrument rnenus(i.e. EX4700A. SM8100~) .  xX c entry (where XX 
denotes the gas canccntntion. CO. NO. etc.). G a s  alibration can be selaued instead of E-O 
mlibntion by selecting GAS under the E - 0  CALI8 Configuration Menu. TYPE entry. 

ZERO ERR is displayed after calibration wllenever any zero is outside the specJfied to lennca .  
GAS ERR Is displayed. aner  calibration. any time either measured concentration falls outside the 
named wlibration g a s  ancamrat ion  by more than a pressibed value. 
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If the QaS O~ikatlOn rUU& are within the prescribed Value. the gain under the GAS CAUB 
Conngumtlon Menu. G entry i+ changed as required to re calibrate the measuremem(s). The 
choices under the E - 0  CALI6 ConfiurPtion Menu. TYPE are E-0 and GAS. ’ If GAS is SSlsQSd. 
gar wlibnilon is petformed instead of E-0 csiibdion. following the same sequence at the 
intewal setacted under the E - 0  CALIE Configurntion Menu. To return to E-O calibration. E-0  
mu= be cnteTsd under the E-0 W E  ConfisurPtion Menu. TYPE entry. 

The ConfQumtion Desujpttons and Worksheets 1LSi and dcxrlbe all sub menus In the 
configuration menu. The configumtion notes tOlumn pmvidcs a p l o w  for the operator to 
dowrnent site spedtic mnfquration. Where them is space for only one entry. the entry is not 
instrument specific and therefore appnes to ail instruments. except In systems including an 
EX470OA. The EX470OA must te on either J box ? or 2. therefore. the information Is Instrument 
specific to the EX4700A 

2-5 LEAR SIEGLER MEASUREMENT COWROLS CORPORATION 85250383 



Chapter Volume 25 I1\ 

STATE OF MONTA 

Control Program 

LS7Y 0 CONTROLLER SECTION 2 

.rcI 
UQP 

1.11 
u 
u 
1.11 
.uu 
1.11 
Iyy 
1.11 
w 
1.11 
w 

m lI 
m u  
m L I  
m u  
g 
m L I  

m u  
m u  
m u  
m w  
m u  
m u  
n LI 
mL- 
n u  
m u  
m u  

mmu 

L o u  
L o u  
L o w  
Lo:- - 
L o L I  

W U  
W U  
L o u  
L o u  
W U  
L n u  
L o l l  
LOW 
L o u  
Lo L I  
w w  

m m  

Figure 2-2 

2 6  LEAR SIEGLER MEA EMENT CONTROLS CORPORATION. 80250383 

Replaced Pages: 
n .  .In,-.,- - 



f7 
Volume I11 
Chapter 25 

STATE OF MONTANA 
AIR QUALITY CONTROL 
IMPLEMENTATION Control Program 

> 
Subject: L e 6  ark Co. 

---c-c- Air Pollution 

LS710 CONTROLLER SECTION 2 

CONFIGURATION DESCRIPTIONS AND WORKSHEETS 

CONFIGURATION MENU: PANEL 
SUB MENU INCREMENT CONFIGURATION NOTES 

'I 3 ? A - - - 
ACCESS (0.0.) LOCWOPEN 
CODE (E.N.) 0-9999 
MENU (S) OPEWSENP 
UNITS ENGENGAVGIMAICGSJCGS 

---- ---- 
(') A V G  .._- 

W E  (D.O.) Ex/McIsomo 

REF (S) 1-30 
AGC (S) 1-30 

(D.0.) - D I S P U Y  ONLY 
(CGS) - CmbmUWCNnu7i-s.  - I t .  rrnm &mBs 

(5) - SELECT (E.N.) - E N E R  NUMBER 

PANEL: Access to any entry under the PANEL menu can be made M e n  the ACCESS entry is 
set to OPEN. 

ACCESS Displays the cumnt Status of the front panel, OPEN or LOCK 

CODE 

MENU 

UNITS 

W E  

AGC 

REF 

A code is used to access certain parameters. Enter 3300 to change ACCESS to 
OPEN. Enter the mde again to change ACCESS to LOCK 

Controls the display Of iNtrument menus. If OPER is seleded. sub menus wlll  not 
display or  Pilow entry of any data for an instrument that is not connected and 
wmmuniuting. If S-P is selected, all entry fields are available for data entry 
regardless of the lnstrurncnts connected. Once the wmplete system is In place and 
operating. the most efficient setting is OPER. After five minutes of no activity on the 
keyboaml the LS710 will  automatiully revert to the OPER setting. 

Controls the diplay units. ENG displays &second English units: ENGAVG displays 
average EnQliSh units, averaged over the period selected under each channel. MA 
displays Process-mounted instrument output cllmnts. whwe applicable. 
CGS(Centimeters/Gram~Seconds. indicates metric units) and CGSAV displays 
metric 5-sec and overage data. 

Indicates the Instrument type for the selected J box (EX for EX4700A C O / C O p 2 0  
Analyzers. MC for opactty monitors. and SO2 or NO for SM8100A SOqfNO 
Analyzers, depending on the position of the sequential shutter in the SM81OOA 
transceiver). If an instrument was connected and communicatinp but has become 
unavailable, a NA will follow the type to indifate that instrument is Not Adiva. 

AGC is a reading of automatic gain contml current used for EX4700A Analyzers only. 

REF is on indicator of the eledm-optical condition of a process mounted instrument. 
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CONFIGURATION MENU: CAUBRATION 

S U B  MENU tNCREMENT CONFIGURATION 
1 2 3 4 

START (S) YESMO 
N P E  (S) E-OIGAS 
t m  (E.N.) 0-24 hours 
NDCT (E.N.) 1-14.40 minutes 
CONTIN (S) OFF~ROISPANIOLIT 

(0.0.) -DISPLAY ONLY (f) - SELECT (E.N.) - ENTER NUMBER 

DESCRIPTION: 

CALIBRATION: To chartge any item under this Menu. the PANEL menu, ACCESS Ontry ITlCPt 
be set to OPEN. When CALIBRATION settings am mmpleted. change the ACCESS entry to 
L O C K  

START 

M P E  

I K M  

NUCT 

CONTIN 

m e n  YES is selected a manual callbration sequence is IniUated. 

means any automatic intetval or manual calibrations w'll use internal span devices. 
GAS means any 8utomatlc interval or manual calibrations w i l l  use exismally 
connected gas battles and may come gain values. 

NOTE 0padt-y monttors callbrats regard tsv  of whkh 
type of talibration Is selected(E-0 or  GAS) but 
will always use lntemsl zem and span devices. 

Allows selection Of h o w  oROn PtU-mOunted instruments am put Into .uton'Iatk E- 
0 ulibtatlon. Use the Increment buttons. to select an interval horn 0 to 24 hours. A 
zero entry ellminlltes automatic u l l b d o n s .  

Indicates the time until the ncxl automatic catibration. Synchronize the dart of the 
next wlibcation with the time of day by manually entering the appmprinte Uma delay. 
F h e  intervals between SutOmlltlC calibrptjons are determined by the INNL anby.) 
The time entered can be fmm 1 to 14.40 minutes (24 houo). fhis pammeter  cannot 
be changed during a calibration or when INTM is set to zero. 

For example. If you want calib&ions to oowr eam day at WOO a.m.. then antcr the 
value, in mlnutes. fmm the  w m n t  time until 9:00 a.m. in the NEXF entry. 

Selects a oontinuous ZERO or  SPAN callbratloo. Once ZERO or SPAN b entered. 
VlS wllbration continues until OFF Is entered to end It. If fYPE In t h b  menu k 
scleetd as E - 0  and COWIN SPAN Is selected then a continuous E-0 span  will 
nsult. If TYPE In this menu is selected as GAS and CONTIN SPAN is selected then 
8 continuous GAS span will result. OUT is used to Identify an outof-servlce 
instrument. Calibration Information does not print If the Instrument Is OLIT of wrvla. 
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CONFIGURATION MENU: EX4700A 

CONFIGURATION N O m J  SUE MENU INCREMENT 
1 2 3 4 

co s (D.0.) 
co2 s (D.0.j 
Hzo s ID.0.) 

EX4700k. To change items under this menu, the PANEL menu, ACCESS entry must be set to 
OPEN. Set the ACCESS entry to LOCK entry after the settings arc completed. 

XX S 

XX Z 

XX C 

Dirplayr the last E - 0  span value for measurement XX. M i e h  w n  be (S values) CO. 
C%. etc. 

Displays the tern offset value for measurement XX. which can be (2 v a l u e )  CO. 
CtC. 

Sets the concentration of NBS tnceabie standard gas (taken from (C values) the 
from supplier's cylinder tap) for gas XX. which can be CO. C o t .  etc. 
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CONFIGUMTIOM M E N U  D(47OOA (- 

DESCRIPTION: 

)(x G Defines the gain h U o n  used to trim out varirtions from indnrment to Instrument. 
The fauors tan be manipulated manu8lIy or 8173 8ULornaUCPlly 8djusted during gas 
ulibrotions. 

Detines the gain factor for interferunca m e n  XX and W (e.9.. CO, 6 CO. etc.). 

Define the span drln ermr from the l o d  alibmtion. 

Define the zero drift ermr fmm (he lasi CallbratIon. 

A display of the EX4700A calibration curve serial number. if them are no tables 
e m e d  into the n-m for 8 parucular &box the display will be -1. 

Sets the CO full sule value In ppm. 

X X  6 W 

X X  DS 

X X  DZ 

Smr Ex 

CO FS 
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CONFIGURATION MENU: SMIlOOA 

SUB MENU INCREMENT CONFIGURATION NOTES 
1 2 3 4 ---- S O ,  FS (E.N.) 20-7500 

NO FS (E.N.) 75-7500 ---- ---- SO2 s 0.0.) 
NO S (-0.0.) 

s o 2  c 

---- ~ - - -  (E.N.) 0-88.99 
(E.N.) 0-89.99 
(E.N.) 0-7500 

NO C (E.N.) 0-7500 
SO2 G (E.N.) 0-2.00 
NO G (E.N.) 0-2.00 

---- ---- 2: 
--____- ---- ---- ---- NO aso2 (E.N.) 0-2.00 

SO2 DS (D.0.) 
NO DS 0.0.) 
0 2  DS (D.0.) 
SO2 DZ (D.0.) 
NO DZ (D.0.) 
0 2  DZ (D.0.) 

---- - - _ _ _ _ ~  
-_.__-- ---- ---- ---- ---- SPANNO (E.N.) 0-7500 

SPANS3 (E.N.) 0-750@ - - ~ -  
(NOTE SO - 5 4 1  (E.N.1- EKFER NUMBER (S) I SELECT (0.0.) - DISPLAY ONLY 

DESCRIPTION: S M I l O O A  

The SMOlWA menu I s  used to set parameters specific to the SM8100A SO2fNO analyrer. To 
change items under this Menu. the PANEL menu, ACCESS entry must be set to OPEN. Set the 
ACCESS entry to LOCK entry mfter the settings have been cmmpleted. 

X X S  

X X Z  

XXC 

XXG 

NOLSO2 

DS 6 DZ 

SO2 FS 

Displays the last E - 0  span value for measurement XX. which can be NO. SOz.(S 
values) 

Displays the zero offset value for measurement XX. which can be NO. S0z.g 
values) 

Sets the wncemration of NBS traceable standard gas  (taken from the from supplier's 
cylinder tag) for g a s  XX. which a n  be NO. S02.  (C values) 

Defines me Qain factors used to trim out variations from instrument to I m m e n t .  
The factors u n  be manipulated manually Or e m  automalically adjusted during g a s  
calibrations. 

Defines the gain fador for interferance b e W e n  NO and 502. SO2 6 NO 

Defines the span and zero drift error from the l a d  -libration. 

.Sets the SO2 full scale value In ppm. 

80250383 2-1 1 LEAR SIEGLER MEASUREMENT CONTROLS CORPORATION 
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Control Program 

LS770 CONTROUER SECTION 2 

COWIGUIIITION HEY& SW(UO0A (WUd) 

DESCRIPTION: 

NO FS 

SPAN NO Sets the NO span cal l  value. 

SPAN SD Sets the SO2 span Cen value. 

Sets the NO full scale vatu8 in ppm. 
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Volume 111 
Chapter 

AIR QUALITY CONTROL 
IMPLEMENTATION PLAN 

LS710 CONTROLLER SECTION 2 

CONFlQURATlON MENU: OPAClrY 

SUB MENU INCPEMENT CONFIGURATION NOTES 
3 

Z COMP 0.0.) 
OP s 0.0.) 

OP DS 03.0.) 
OP DZ P.0.) 

OP G (E.N.) 0-2.00 

OPLR (E.N.) 0.20 - 2.00 
SPAN OP (E.N.) 0-99.9 

(LH.) - E W E R  MUUSER 

DESCRIPTION: 

OPACITY: This menu is 4 to set parameters spectrio to the OpecJty monitor. To change 
items under this Menu. the PANEL menu, ACCESS entry must be set to OPEN. Set the 
ACCESS emry to LOCK entry alter the senings have been wmpletsd. 

2 COMP Displays me zeru campensation value for opacity. 

OP S Displays the l a d  E - 0  span value for opaay. (S valuss) 

OP G The opacity gain fador used to trim out variations frum instrument to instrument. 

OP DS Deflne the span drilt error fmm the lad calibration. 

OP DZ Define the zero drin error hum the last olibration. 

OPIR Sets the optlwl path length ratlo for an opacity monitor. 

SPAN OP Sets the opacity span c e l l  volue. 

(S) - SELECT (D.O.) - DISPLAY ONLY 

L W  SIEGLER MEASUREMENT CONTROLS CORPORATION 80250383 2-1 3 

c 

Replaced Pages: 



Volume 111 - 
3 

AIR QUALITY CONTROL Air Pollution 
IMPLEMENTAT 

LS710 CONTROLLER SECTION I 

CONFIGURATION MENU: RECORDER OUTPUT 

SUB MENU INCREMENT CONFlGURATlON - NOTES 
1 z 3 4 

1 1 5  2 1 6  3 1 7  4 1 8  
I___--p - - - ~  RECORDER# (D.0.) 

J BOX (E.N.) 1-4 I I I I 
SELECT (S) Anychannelname(webelow) I I I I 
W E  tS) S-SEUAVGI5SSHIAV-SH t I I I 
MA (S) 4-20/0-20 14- 14- I 4  14- 

---- 
20 20 20 20 ---- 

e . N J  - ENTER NUMBER 

DESCRIPTION: 

RECORDERS 14: T o  chonpe Items Under this menu. the PANEL menu, ACCESS entry must be 
set to OPEN. S a  the ACCESS entry to LOCK entry aner the M ~ ~ ~ I I Q S  have bben completed. To 
enable this menu for d i i l a y .  the RECORDER entry under LS710 SETUP mud be s a  to 4 or 8 
with a 4 or an 8 analog Channel board inslpl led.  

RECORDERS 5-11: To change items under this menu. the PANEL menu. ACCESS emTy must be 
set to OPEN. Set the ACCESS entry to LOCK entry after the satlnps have been completed. To 
enable this Menu for display. the RECORDER entry under 15710 SETUP must be sa to 8 4th 
an 8 channel analog board installed.  

J BOX 

SELECT 

(5)  - SELECT 

SpaMiss the J box or instrument that the above RECORDER #will  be conneded to. 

h u i g n s  a measursment ch9Mef dasioMtion to a paaievlar RECORDER # ch8nnel. 
Enter the desired channel name: C O I C o 2 / C O - S T N ~ O ~ E W ~ W O $ S ~ O ~  
MMOMO WEMP/MMHWOPAUCEOP(OPAC 
COMB*k)lDENSNWAUWZEROIZERO/FS. ZERO and FS(Fu11 Scale) can be 
entered here for recorder cpllbriltion (see Section 5). 

Determiner how output data k pmcasted. S S E C  uses fundrment8I 5-wmnd 
measurement. AVG uses the calculated average msrsursment. S S S H  
(samplehold) means the I a n  SSEC output b rampled and held through all 
calibration cydes or any time the instrument is placed in the manual mode. AV-SH 
means the las t  averaged OutPuI  is sPmpttd and held through u l i m i o n  cycles or any 
time the instrument i s  placad in the manual mode. 

Sets  the current loop O u t p u t  to 0-20 mA or 4-20 mA. (Reminder. the eight recorder 
conftpuration allom only 4-20 mA output.) 

TYPE 

MA 

LEAR SIEGLER MEASUREMENT CONTROLS CORPORATION 80250383 2-1 4 
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Volume I11 
Chap- 

AIR QUALITY CONTROL 
IMPLEMENTATION PLAN 

SECTION 2 LS710 CONTROLLER 

CONFIGURATION MENU: LS71O SETUP 

SUB MENU lNCREMENT CONFIGURATION NOTES 
1 2 3 4 

HOURS 
MIN 
MONTH 
DAY 
SITE 
UNIT 
TEMP 
RECORDER 
AUX 
AUX FS 

0-23 
0-59 
1-12 
1-31 
0.8999 
0.9999 
RTDM-TYPE 
0 .4 .8  
OFF/OZ/VEUAUX 
0-999.9 

(E.N.) - ENTER NUMBER (S) - SELECT 
DESCRIPTION: 

LS710 SETUP: To change nemS under this menu. the PANEL menu. ACCESS entry must t a e  
set to OPEN. Se t  the ACCESS entry to LOCK when all changes a r e  mmpleted. 

HOURS Sets the w m m  hour of the day. It must be entered whenever the system i s  powerad 
UP. 

Sets the wmnt minute of the day. It mun be entered whenever the  system i s  

Sets the cumnt month. It mun be entered whenever the  s y n e m  is powered up. 

Sets the cumnt day. It must be entered whenever the system is powered up. 

The site nwnber to be Printed on the top of eac& page. tf an RS232 output is used 

The Unit number to be printed on the top of each  page. if a RS232 output is used. 

sets the tempemturn measurcment device to  type or R n x y p e ,  -rd ( ' s . ~ t r / o o ~ )  

Instailecs). 4(4 analog board installed), or 8(8 analog board installed). 

Selects the channel to be assigned to the auxiliary 4 - 20 mA input. A 4 - 20 mA input 
may be connected to the auxiliary connections of any &box This input may be 
assigned to 0 2  ( 0 2  monitor). VEL (velocity monitor). or AUX (any other  llnear 4 - 20 
mA inpul) lo be displayed. printed or sent to a recorder output. 

Sets the full scale Value of the auxiliary inpul. To forca a tixed velocity when there is 

MIN 
porn& UP. 

MONTH 

DAY 

SITE 

UNIT 

TEMP 

RECORDER Sets  the type of analog board installed into the  LS710 to NONE. (no analog board 

AUX 

5 r n S I ' )  5 

AUX FS 
enter the desired value here and set t h e  AUX entry to OFF. 

W R  SIEGLER MEASUREMENT CONTROLS CORPORATION 80250383 2-'15 
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STATE OF MONTANA 
AIR QUALITY CONTROL 
IMPLEMENTATION PLAN 

LS710 CONTROLLER SECTION 2 

CONFIGURATION MENU: SERIAL PORT 

SUB MENU INCREMENT CONFIGURATION NOTES 
1 2 3 4 

PG TOP (9 
PG U (E.N.) 
RS232 (S) 
BAUD (St 
PARITY (S) 
MARGIN (E.N.) 
WIDTH EN.) 
LENGTH (EN) 

UCCESS (S) 
COLUMN (E.N.) 

(5 )  -SELECT E.N. - ENTER 

YESMO 
-9999 
OWOFF 
~oomo(vi~oo~4m14aoo198oo 
ODDEVENMONE 
0-20 chanden 
12-233 charaden 
0.99 lines 
1-28 wtumns 
ONLYllNCLD 

NUMBER 

DESCRIPTION: 

SERIAL PORT: To change Hems under this menu. the PANEL menu. ACCESS entry mlcd be 
sat to OPEN. Set the ACCESS entry l o  LOCK when cha,rnpea are mmpteted. These parameters 
apply to the RS232 port (printer or CRT interface) only. 

PG TOP 

P W  

PORT 

BAUD 

PARITY 

MARGIN 

WIDTH 

LENGTH 

COLUMN 

Sels the mndttion for advancing the RS232 output to me top of the next page prior to 
the lnnsmuslon of the nexr data outpul 

Sets automatic page numbering. The number specified becomes me current page 
number. 

Enablestdiwbles the RSZjZ SerlPI port. The OFF soledion disablesthe port. no serial 
infomution will be sent out the R S Z U  serial port. The DAS seledlon erubles the port 
lor outplt of serial data for a Data Acquisiiion System snd diseblu the Intamat 
timing. permming external clock synchronization thmuph a serial mmmand. The PRN 
seledon enables the  porl for Output Of serial information In a form suitable for a 
printer and enables the  Internal time of day clock. I f  the DAS selection Is made and 
no exremal clock mmmand is sent within approximately 1.5 mlnutms. the soleeton 
will automatically mvert to PRN so the LS710 u n  continue to wllect data. 

Sets the tnnsmission baud lor the RS232 output 

Determines the tmnsmisston of no parity. odd parity. or even pa*. 

Sets the number of chanden to be used for right. ten. top and bottom margins. 

Sets the number of characters available across the page. excluding ihe margins. 

Sets the number of rows available In (he page length. excluding the rnarglns. A 
lypiol page has 66 lines. The page lenpth tells the RS232 m e n  to advsnca to 8 n w  
page. 

Sets the number of slx-chander cOlumns lo  be primed a-ss the page. I f  mwr: 
wlumns are specified than will fR on the page. the prlnter output will ctefa.uk to data  
logger formal where all parameters are identified uniquely In one 1 2  chanaer 
column. 

LEAR SIEGLER MEASUREMENT CONTROLS CORPORATION 00250383 2-1 6 
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AIR QUALITY CONTROL 

IS710 CONTROLLER SECTION 2 

CONFIGURATION UENU: Rnn (wntinurd) 

DESCRIPTION: 

EXCESS Tnc selection ONLY prints only those rneasurememJEalcuiaUoru that exceed the 
specified high alarm level. The fdledion INCLD prlnts measurmneW~1wIaUons 
that am canfigured in the LS710. 
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Chapter 25 1 
STATE OF MONTANA 
AIR QUALITY CONTROL 
IMPLEMENTATION PLAN 

/ 

LS710 CONTROLLER SECTION 2 

CONFIGURATION MENU: PARAMETERS 

INCREMENT CONFIGURATION NOTES SUB MENU 
1 2 3 4 

BARO F.S. (EN.) 500 - 800 mm m e m y  
BWA (EN.) 0.01 - 0.05 
FUEL (S) ANTWBITUWQUIOTHER 
FDXIO 0 700 - 2000 

700 - 2000 
500 - 4000 

M l O  0 
FC 0 

(5 )  - SELECT (0.0 ) I DlSPUY ONLY c) - ENTRY MADE ONLY IF FUEL IS OTHER 

DESCRIPTION: 

PARAMETERS: To change items under this menu. the PANEL menu. ACCESS entW mUSt be 
sel to OPEN . Set the ACCESS entry to LOCK aner changes are completed. 

EAR0 

BWA 

FUEL 

Sets the full scale value for the prs?rsurs input s e w r .  

S N  the ambient moisture In pemnt H20 (sne nverage moisturn lever) 

C n u z u  calculations to us8 the fuel fadom appropriate for the selected fuel; AN7Y-I = 
a m h n ~ e .  BITUM - bituminous, Llau - liquid. and OTHER = UYIS fuel factors 
entsrsd b l e w  for any other fuel type. 

FUEL FACTOR (DRY). When entered. the numerical factor displayad. UmW ten. 
should equal fuel FD. mxio IS entered only tf FUEL is seleaed as OTHER. 

FUEL FACTOR (WET). When entered. the numerieal value display&, limes ten. 
snould equal fuel W. F W X t O  'u entersd only tf FUEL k seleded as OTHER 

FUEL FACTOR (C02). When entered. the numerics1 value displayed should q - 1  
fuel Fe FC is entersd only If FUEL is seleded as OTHER. 

FDXIO 

M 1 0  

FC 

L€AR SIEGLER MEASUREMENT CONTROLS CORPORATtON 802503113 2-1 a 
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Volume 111 

STATE OF MONTANA 
AIR QUALITY CONTROL 
IMPLEMENTATION PLAN 

SECTION 2 LS710 CONTROLLER 

CONFIGURATION MENU: DIAGNOSTICS 

INCREMENT CONFIGURATION NOTES S U B  MENU 
1 2 3 4 

CLEAR ( s t  YESNO 

HOURS (D.0.) 
VIR (D.0.) 5.11 

(5 )  (. SELECT (0.0.) - DISPLAY ONLY 

DESCRIPTIOW: 

DIAGNOSTICS: The CLEAR entty a n  be accessed when the PANEL menu, ACCESS entry is 
set to LOCK &r OPEN. 

CLEAR Sets the diagnostics that arc to be c2eat-d. NONE saves fautts when the front panel 
steps to the FAULTS entry. AU ctears ell LS710 faub.  

VIR 

HOURS 

Displays the firmware version and revision number of your LS710. 

Displays the total number of hours that the 1 5 7 1 0  has been In operation. 

2-1 9 LEAR SIEGLER MEASUREMENT CONTROLS CORPORATION 80250383 
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AIR QUALITY CONTROL 
IMPLEMENTATION PLAN 

IS710 CONTROLLER SECflON a 

CONFlGURATlON MENU: Ch8nnOl N8meS 

co PPM - CO me8surement 

0 PERCENT- 02 measumment 
0 6 A C n V  K - 
OPAC COMB % - 
DENSITY - omicol density measurernem 

PERCENT - measurement 
PERCENT - H p  measurement 

Oprfty rne8summent 
Combined opacity of all non zero valoaty ilutraimentJ 

3 

VELOCrn - 
NO PPM - NO meLwrement. 
NOMASS- NO +IMBTU (GCM1 alurlated &w measurement 8nd Fuel faCtOrJ. 

vk~ocjty me~&mment mrough arrxi~iary inpui 

~.- -  
SOt PPM - S O ~  meuu&meni 
SO? mss - 5- +IMBTU or GCM calculated uslng measurement and Fuel factors. 
rEGP - ~e&peratun mepsumment 
AUXILIARY - Auxjliafy measuremem 

These channels 81% used as appmpnme to the M e  Instruments. Each channel will uy enines as 
described on the Worksheets that follow the desmmon 

SUB MENU INCREMENT 
RESET (5) L A T C W S I A U O  
ALARM (5) OFFISSEUAVGI 
HI UM (E.N.) X.U 
LO LIM (E.N.) X.# 

&N.j I*. * (Note) 2% (E.N.) # L .I (Note) 
&LUMP4 (E.N.) 0-28 
DISPLAY (S) 0-30 
AVG (E.N.) 3 4 1  minutes 
RANGE (E.N.) S t l X  

EN.) - ENTER NLIUBER 

NOTE This envy only appears with the 0 2  PERCENT menu. All other channel menus use HI 
LIM and LO LIM. 

CHANNEL: Wiu, the exception of RESET. the PANEL menu. ACCESS entry must be set to 
OPEN for channel entries to be changed. Set the ACCESS entry to LOCK entry ener the 
changes am completed. 

DESCRIPTION: 

RESET 

(5) - SELECT (DO. )  - DISPLAY ONLY 

Sets alarm handling panmetecs. U T C H  hoMs an alarm In the active state until YES 
is entered. YES acknowlsdgcrs and d e 8 r ~  the alarm. AUTO CBUSO+ the 8I8m to 
reset 8utornaticolly h e n  the value falls below the limn. An alarm is 8divatsd 8ny 
time 8 value exceeds the high or low limn. In the w e  of %. 8n alarm Is activated 
when the 02 value falls below the 0 2  minimum. 

LWR SIEGLER MEASUREMENT CON-IROLS CORPORATION OOZS0383 2-20 
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AIR QUALITY CONTROL 
IMPLEMENTATION PLAN 

L S 7 1 0  C O N f R O L L E R  SECTION 2 

COWFIGUMTION HEN& C h n d  Hun" (oMlt*uml) 

DESCRIPTION: 

ALARM Selects processing for the alarm signal. OFF deaclivates the alarm pm-r. 5- 
SEC uses  5-soccnd instantaneous values as the alarm variable. AVG uses the 
avenge values (avemged over the time period entered for the spcdnc channel 
menu. AVG enuy) as the alann variable. Both SSEC and AVG adlvate the alarm 
pmceuor .  

HI LIM Sets the upper alarm limit value. The HI UM nnge is 0 to 100% Of full scale. 

LO LIM Sets the I w r  alarm limn value. The LO UM range b 0 to 100% of full sa le .  

0 2  M A X  Sets the % high alarm limit value. The 0 2  MAX range Is 0-30%. 

0, MIN Sets the 0 2  low alarm limit value. The 0, MIN range is 0.30%. 

COLUMN Sets the RS232 column sit which a channel value is to be printed. An entry of zero 
omits the measurement from printinp. Columns from 1 to 28 a n  be selected. Each 
column is sixzharacters long. 

DISPLAY Controls the measurcmems displayed on the front panel. When 0 is entend. the 
measurement for the channel is not displayed. The enterad number indicates the 
display position. The positions are numbered in two columns starting in the upper left 
hand comer of the display. Numbem 1-15 are the first column and number 18 startr 
the second cotumn in the upper middle of the display. The bottom line Is resewed as 
a status line. 

Sets the time over which measurements for P channel are to be averaged. The  tlme 
u n  k Set for 1 to 80 minutes. AVG also sets the printlng rate for a channel. For 
example. an entry of six avenges measurements for a channel over a SLX minute 
time period and Prints the average measurement every six minutes. 

Sets the full scale analog range for trend mmrding or pro- control for a channel. 

AVG 

RANGE 
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Volume I11 
Chap@ 25 

Subject: Lewis and Clark Co. 

Control Program 

LS710 CONTROLLER SECTION 2 

C O I u I G ~ l 7 O M  M E W  aVnnrl )lulm 
CONFIOUIWTION NOTES: 

INSTRUMENT t 
1 2 9 4 

co 
PPM 

RESET (S) tATCHfYES/AVFO * 
ALARM (S) OFFIS-SEWAVG * 
HlLIM EN. )  0-5000 
LOLIM (E.N.) 0-5000 
COLUMN (E.N.) 0-28 
DISPLAY IS1 0 3 0  

-- -- - -_ -- AVG EN.) i-ei minutes -- RANGE E N . )  200-5000 

RESET (S) LATCHP(ESIAVT0 - 
ALARM (S) OFFICSEOAVG - 
H I U M  (E.N.) 0-20.0 
L O U M  (EN.) 0-20.0 
COLUMN (E.N.) 0-28 
DISPLAY (S) 030 
AVG E N . )  1-81 minutes 
RANGE (E.N.) 0-30.0 

-- -- -- -- 
H-AY 
PikCENT 

RESET (S) LATCt-UYES/AVTO * 
ALARM (S) OFFIS-SEUAVG - 
HI LIM (E.N.) -0.0 
LOUM <E.N.) 0-60.0 
COLUMN (E.N.) 0-28 
DISPLAY (S) 030  
AVC (E.N.) 1-81 minutes 
RANGE (E.N.) 10.0.50.0 

-- -- -- -- 
'ENTRY EFFECTS A U  INSTRUMENTS 
( 5 )  - SELECT (E.N.) - ENTER NUMBER 

802W383 2-22 LEAR SIEGLER MEASUREMENT CONTROLS CORPORATION 
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f l  c 

STATE OF MONTANA 
AIR QUALITY CONTROL Air Pollution 
IMPLEMENTATI 

m w i s  and Clark Co. 

LS73O CONTROLLER SECTlON 2 

CONFIGUMTION ).(EN& CIunncl Name1 (sm+inud) 
CONFlGUMTlOH NOTES 

INSTRUMENT # 

CO-ST 
CALC 

RESET (S) LATCHPTrSJAUTO * 
ALARM (S) OFF/S-SEWAVG * 
HI LIM (E.N.) 0-9000 
LOLIM (E.N.) 0-8000 
COLUMN (E.N.) G28 
DISPLAY (S) 0-30 
AVG (E.N.) 1-81 minutes 
RANGE (E.N.) 500-0000 

-- -- -- -- 
DEW 
CALC 

RESET (S) LATCHfYES/AUTO * 
OFF155EWAVG * ALARM (S) 

HI LIM (E.N.) 0-180 
LOLIM (E.N.) 0-180  
COLUMN (EN.) 0-28 
DISPUY (S) 0-30 
AVG (E.N.) 1 4 1  mlnutes 
RANGE (E.N.) 10-180 

-- -- -- -- 
BWS 
CALC 

RESET 
ALARM 
EXCESS 
ERROR 
COLUMN 
DISPLAY 
AVG 
RANGE 

LATCHMSJAUTO 
OFF15SECIAVG 
0-30 
0-30 
0-28 
0-30 
1-61 minutes 
15.00 - 30.00 

'ENTRY EFFECTS ALL I N S T R U M E M S  
(5) - SELECT (E.N.) - ENTER NUMBER 
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Volume I11 
Chapter 2 5 .  

AIR QUALITY CONTROL 

LS710 CONTROLLER SECTION 2 

CONFIGURATION HENU C h n d  h n  ( C o n t i m  
CONFIGURATION MOTES 

INSTRUMENT X 
1 2 3 4 

RESET 
ALARM 
02  MAX 
0 2  MIN 
COLUMN 
DISPLAY 
AVG 
RANGE 

lATC)-VM WAUTO 
OFFE-SECJAVG 
0-30.0 
0-30.0 
0-28 
0-30 
141 minutes 
1.0-25.0 

502  
PPM 

RESET (S) lATClifY5S'AUTO * 
ALARM (S) OFF/5SEUAVG - 
HI LIM (E.N.) 0-7500 
LOLIM (E.N.) 0-7500 
COLUMN (EN.) 0-28 
DISPLAY (S) 0-30 
AVG (E.N.) 1-61 minutes 
RANGE (E.N.) 0-7500 

---- ---- ---- ---- 
502 
MASS 

RESET (s) LATC)-WEWAUTO * 
ALARM (S) OFFIS-SEUAVG * 
HI LIM (E.N.) 0-10.00 
LO LIM (E.N.) 0-10.00 
COLUMN (E.N.) 0-28 
DISPLAY (S) 0-30 
AVG (E.N.) 1-61 minutes 
RANGE (E.N.) 0-10.00 

NOTE M a l t  calculations are based upon 0 2  measumment If 0 2  meP+umment is not 
svallable for the specifid J-~OX men a uicuiption based upon ~ 0 2 k  W. J-W i coz k 
used unless the mils measurement is an &box 1. In thls case &box 2 c02 is u d .  When Gcs 
units a n  seleaecl GCM is Cplwlated. Refer to sodion 4 for calculations. 

'ENTRY EFFECTS ALL INSTRUMENTS 
(S) - SELECT (E.N.) - ENTER NUMBER 

---- ---- ---- ---- 
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Volume I11 
C h a m  5 

1, 

and Clark Co. 
Air Pollution 

\ Control Program 

SECTION 2 LS710 CONTROLLER 

CONFIGURATION M E N U  C h n r l  XMn ( d u d ' )  
CONFIGURATION MOTES; 

INSTRUMEM X 
1 2 3 4 

NO 
P P M  

RESFT (S) LATCHNEEVAUTO * 
ALARM (5) OFFf5-SEWAVG * 
HILIM (E.N.) 0-7500 
LOLIM (E.N.) 0-7500 

DISPLAY rs) 0-30 
COLUMN (E.N.) 0-28 ---- ---- ---- -~ - -  AVG &IN.) 141 minutes 
RANGE (E.N.) 0-7500 

NO 
MASS 

RESET (S) LATCHNEVAUTQ * 
ALARM (S) OFFISSEWAVG * 
HI LIM (E.N.) 0-10.00 
LO LIM (E.N.) 0-10.00 
COLUMN (E.N.) 0-28 
DISPLAY (S) 0-30 
AVG (E.N.) 1-81 minutes 
RANGE (E.N.) 0-10.00 

-_.___-- ---- ---- ---- 
TEMP 

RESET (S) LATCHNES/AUTO * 

HI LJM (E.N.) 0-600 
LOLIM (E.N.) 0-800 
COLUMN (E.N.) 0-28 
DISPLAY (S)  
AVG (E.N.) 1-61 minutes 
RANGE (E.N.) 500-600 

NOTE Mass calculations a n  based upon 0 2  measurement. If 0 2  measumment 1s not 
available for the spedfied &box then a olculation based upon CO2 is d. &-box 1 C02 is 
used unless the mas5 measurement ts on &box 1. In this case &-box 2 C O Z  IS used. m e n  
CGS(Cent1meterslGram~econdS) units a n  selected GCM(Grams per Cubic Meter) ts 
calculated. Refer to section 4 for calculations. 

(S) OFF15-SEUAVG 

---- 
0-30 ---- ---- ---- 

'ENTRY EFFECTS ALL INSTRUMENTS 
(S) I SELECT (EN.) - ENTER NUMBER 
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AIR QUALITY CONTROL Air Pollution 
IMPLEMENTATION PLAN 

Is710 CONTROLLER SECTION 2 

CONFIGURATION WPWU: C h n d  h r s  (44 
CONFIGURATION N O N L  

INSlRUMENT X 
1 2 3 4 

OPACllY 

RESET (S) LATCWYES/AUTO - 
ALARM (S) OFFIS-SEUAVG * 
HI LIM (E.N.) S 1 W . O  
LO LIM (E.N.) 0-100.0 
COLUMN (E.N.) 0-28 
DISPLAY (5) 0-30 
AVG (E.N.) 1-80 minvtes 
RANGE (E.N.) 0-100.0 

PI__-- 

---.___ ---- ---- 
OPACITY 
COMB 

RESET 
ALARM 
HI LIM 
LO LIM 
COLUMN 
DISPLAY 
AVG 
RANGE 

LATCWYESIAUTO 
OFFI5-S E UAVG 
0-100.0 
0-100.0 
0-28 
0-30 
1-60 minutes 
0-100.0 

RESET (S) LATCHMSIAVTO - 
ALARM (S) OFF/CSECIAVG - 
HI LIM (E.N.) 0-2.0 
LO LIM (E.N.) 0-2.0 
COLUMN (E.N.) 0-28 
DISPLAY (S) 0-30 
AVG (E.N.) 1-60 minutes 
RANGE (E.N.) 0.09-1.80 

---- ---- 
-_.__-- ---- 
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Volume 111 
Chapter 25 

STATE OF M h  
AIR QUALITY CONTROL 
IMPLEMENTATION PLAN 

LS710 CWfROLLER SECnON 1 

RESU 
ALARH 
HI UM 
LO UM 
COLUMN 
DlsPUY 
AVG 
RANGE 

(S) UTU+YEYALTO 
(S) OFFrrsEUAvt 
(E.N.) 0999.9 
(EN.) b999.9 
(EN.) 0.26 
m 0% 
EN.) lbomimdn 
E N )  0999.9 
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