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Limited Product Warranty

RAE Sysems (RAE) warants the RAE productsto the origing
owner purchasad directly from RAE or an authorized RAE
Redler to be free of defects and workmanship for aperiod of
one year from the date of origind shipment to owner exdusve
of consumable induding betteries filters and cdibration gases.
Pumps and 10.6 eV dectroddess discharge lamps are
waranted for 9x months, and 11.7 €V lamps for one month.
RAE's obligation under thiswarranty is limited to replacing or
reparing, a RAE's option, any defective part if returned to a
RAE authorized factory repair center, with shipping charges
prepad by the buyer, and which, upon ingpection by RAE, shdl
prove to have been defective in normd use and sarvice

Tovalidatethiswarranty the original Warranty &
Regidration Card supplied with the product mug be
completed and returned to RAE within 30 days of
purchase. To mantan warranty, Purchassr mud perform
maintenance and cdibration as prescribed in the Operation and
Maintenance manud. In the event of defect, Purcheser will
notify RAE designated factory repar center in advance and if
trouble diagnod's procedures are ungble to determine and
remedly the condition, aReturn Materid Autharization (RMA)
will beissued to assure proper repair and logigtics tracking.

Warranty does not extend to any equipment mafunction or
damage which results from dteration, accident, theft, misuse,
abuse, abnormd use, improper or unauthorized repairs or
improper mantenance. RAE nether assumes nor authorizes any



other firm or person to assume on RAE's behdf any lichility in
any way connected with the sdle of RAE products.

THISEXPRESSWARRANTY SHALL EXTEND TO
BUYER OF RECORD ONLY AND NOT TO SALES
MADE BY BUYERS CUSTOMERS EXCEPT FOR THE
WARRANTY OF TITLE, THE FOREGOING EXPRESS
WARRANTY ISIN LIEU OF ANY AND ALL OTHER
WARRANTIES WHETHER EXPRESSED OR IMPLIED,
INCLUDING THE IMPLIED WARRANTIES OF HTNESS
FOR A PARTICULAR PURPOSE AND
MERCHANTABILITY. SELLERSLIABILITY UNDER
THE WARRANTY PROVIDED HEREIN EXCLUSIVE OF
INSURANCE PROCESS SHALL BELIMITED TOA
REFUND OF PURCHASE PRICE.

For technical support, pleasecall
408-481-4985 7:00AM -5:.00PM PST
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THISDEVICE ISNOT INTENDED TO DETECT
COMBUSTIBLE LEVELSOF GASES. THISDEVICE
ISCLASSFIED FOR USE IN ATMOSPHERES
CONTAINING COMBUSTIBLE LEVELSOF GASES

CET APPAREIL CEST NE PASINTENDER POUR
DETECTER DESNIVEAUX DE COMBUSTION DES
GAZ. CET APPAREIL EST CLASSF E POUR USAGE
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DANSDESATMOSPHERES CONTENANT DES
NIVEAUX DE COMBUSTION DESGAZ.
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' WARNING !

-DO NOT PROCEED BEFORE READING-

THISMANUAL MUST BE CAREFULLY READ BY
ALL INDIVIDUALSWHO HAVE OR WILL HAVE
THE RESPONSBILITY FOR USNG,
MAINTAINING, OR SERVICING THISPRODUCT.
The product will perform as designed only if it is used,
maintained, and serviced in accordance with the manufecturer's
indructions.

CAUTION!
TO REDUCE THE RIK OF ELECTRIC SHOCK,
TURN OFF POWER BEFORE REMOVING THE
SENSOR CAP FOR SERVICE. THE SENSOR CAP
PROVIDES AN ELECTROSTATIC SHIELD. NEVER
OPERATE THE UNIT WHILE THE CAPIS
REMOVED.

TO REDUCE THE RISK OF IGNITION OF
HAZARDOUSATMOSPHERES RECHARGE
BATTERY ONLY IN AN AREA KNOWN TO BE NON
HAZARDOUS

NE CHARGER LESBATTERIES QUE DANS
EMPLACEMENTSDES GNESNON DANGEREUX

Vi
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THE MODEL PGM-76 EQUIPMENT ISSUITABLE
FOR USE IN CLASSI, DIVISION 2, GROUPSA,B,C,D
OR NON-HAZARDOUSLOCATIONSONLY.

THE MODEL PGM-76lSEQUIPMENT IS
CLASSFIED ASTO INTRINSC SAFETY FOR USE
IN CLASSI, DIVISON 1, GROUPSA,B,C,D OR NON-
HAZARDOUSLOCATIONSONLY.

WARNING
EXPLOS ON HAZARD - SUBSTITUTION OF
COMPONENTSMAY IMPAIR SUITABILITY FOR
CLASSI,DIV 2AND CLASSI, DIV 1

AVERTISSEMENT
RISQUE D'EXPLOSON - LA SUBSTITUTION DE
COMPOSANTSPEUT RENDRE CE MATERIEL
INACCEPTABLE POUR LESEMPLACEMENTSDE
CLASSEI,DIVISON 2/CLASSE |,DIVISON 1

vii
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Special Note
-1-

When the MiniRAE Plus (PGM-76) Professional PID is
taken out from thetransport caseand turned on for the
firg time, there may be someresdual organic vapor
trapped inddetheionization chamber. Thereading may
ther efore show afew ppm. Connect the zer o gas adapter
supplied with the unit will dear theresdual vapor and
reduce thereading to zero quickly.

_2-
Thebattery of the MiniRAE Plusunit drainsdowly even
when turned off. If theunit hasnot been charged for 4-5
days thebattery voltage will below. Therefore itisa
good practiceto leave the unit in thecharger sothat it is
fully charged and ready for immediateuse. It isalso
recommended to fully chargetheunit FOR AT LEAST
24 HOURS beforeusingit. If the unit isgoing to be put
on the shdf for morethan 4-5 days, it ishighly
recommended to turn off the battery switch at the back of
theunit. Thiswill prevent the battery from being desply
discharged.

viii
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-3-
Thebattery switch also servesasa reset switch for the
microprocessor inddethe MiniRAE Plus Professonal
PID unit. If for somereasons, the unit ishang up ( for
example, no responseto key pressor display funny
characterson LCD display), turn off the switch and then
turn it on again should resat the microprocessor.






SECTION 1 GENERAL INFORMATION

1.0 GENERAL INFORMATION

MiniRAE Plus isaProgrammable Professond Photo-
lonization Detector (P1D) to measure organic vaporsin
hazardous or indudrid environments. It incorporatesa
sampling pump and data download cgpatilities for continuous
toxic monitoring, Ste survey and lesk detection goplications. It
can measure two dasses of toxic gases (1) organic vapors
with the supplied 10.6 eV gasdischargelamp, and (2)
chlorinated compounds with the interchangesble 11.7 eV lamp
avalable asin optiond accesory. Fedures are:

Lightweght and Compact
- 18 0z, cdlular phone dze

Dependableand Accurate

- rugged design, microprocessor control
User Friendly

- menu driven, intuitive end-use operation

Programmable Alarm Thresholds
- audio buzzer & flaghing digplay darm

MiniRAE Plus (PGM 76K) conags of : aProfessond PID
unit, AC charging adgpter, interface cable, user manud,
cdibration accessories and a hard transport case.
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1.1 General Specifications

Tablel.1

Professonal PID Unit Specification

Sze 71'Lx27'Wx 18'H
(180cmx6.9cmx4.6cm)

Weight 18 oz with battery (0.510 kg)

Detector Interchangeable 10.6eV or 11.7eV
dectroddess ultraviolet discharge
lamp with Teflo/dainless sed
chamber

OpeaingHours 10 hours continuous operation

Battery Two rechargedble, 6V, 500 mANh,
seded, lead-acid. Fidd replacesble.

Gas Sampling: Figon pump with >400 mi/min

inteke flow rate
GasInlet Probe: 6" flexible 532" tube
GasOuitlet : 532" diameter barb fitting
Attachment: wrig srap

Digplay 7 digit LCD with LED back light
Andog Output: OtolV

Range 0-999.0 ppmwith 0.1 ppm
resolution, 1000-1999 ppm with
1 ppm resolution
(continued)
(continued)
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Accuracy +- 2 ppm or +/- 10% of reading,
cdibrated to 100 ppm | sobutylene

Respone Time < 3 seconds to reach 90%

of exposed concentration
Key-pads 2 operdion keys, 2 programming

keys, and an ON/OFF key
Alam Sdtting Spaae dam limit stingsfor

TWA, STEL, and Pesk in Hygiene
Mode low and high darm limitsfor
Survey Mode

Alam 95 dB buzzer and flashing red
LED to indicate exceeded presst
limits, low battery, or lamp failure

Cdibration Two paintsfidd cdibration for
zero gasand dandard  gas
Protection Password protected cdibration
settings, dam limits, and datain
Hygiene Mode
Data Sorage 48 STEL readings(15 minutes

interva) in Hygiene Mode
50 dtereadingsin Survey Mode

Temperature -109t0400C (149t0 1040 F)
Humidity 0% to 100% reeive humidity
(non-condendaing)

1-3
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Thispegeisintentiondly left blank
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2.0 OPERATION OF MINIRAE
PLUS

The MinRAE Plus Professond PID Unit isa portable organic
vgpor monitor/sampler. It givesthe red time measurements
and adtivates darm Sgnd's whenever the exposure exceeds
prext limits Prior to factory shipment the MiniRAE Flusis
preset with default darm limits and the sensor is pre-cdlibrated
with 100 ppm Isobutylenegas. After recaiving the unit, firgt
turn on the bettery switch on the beck of the unit. Then charge
the unit for a least 24 hoursto fully charge the bettery. The unit
isready for immediate operation.
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2.1 Physical Description

Fgure 2.1 shows the main components of the MinRAE Flus
Professond PID Unit which indudes :

5 keysfor user to interact with the unit :
power key and 2 operation keysfor norma
operation; two programming keysfor sstting
up the unit

LCD digplay with back light to show red time  and
cdculated meesurements

Buzzer and red LED for darm sgnd whenever the
exposures exceed preset limits

Probe assambly (induding gasinlet tube and
Sensor cgp ) to draw ar sample

Battery charging jack for connectionto AC or
DC charging adapter and a bettery switch to
disconnect battery from the unit

Gas outlet port for connection to sample
collection bag

Multi-interface jack for connection to
PC, audio interface or andog output
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The operation detals are explained in the following sections,

Fgure2.1 Mgor patsof the MinRAE Flus

2-3
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2.2 Two Modes of Operation

The MinRAE Plus PGM-76 Professon PID unit offerstwo
different operating modes

1) Indudtrid Hygiene Mode ( smplified as Hygiene Mode): In
this mode of operaion, the unit meesuresthe ar sample once
each second and compares it with a preset pegk darm limit.
These same measurements are d 0 averaged over one minute
intervas with the resuliting vaue usad to compute Time
Weighted Average (TWA) and Short Term Exposure Leve
(STEL) vaues, which are themsdves compared to preset darm
limits

In addition, the STEL vaues are cgptured and recorded every
15 minutesfor up to 12 hours. A time samp indicateswhen the
unit was lagt turned on and off.

2) Ste Survey / Lesk Detection Mode (Smplified as Survey
Mode): In thismode of operation, the unit messures ar sample
once each second and compares it with apresst low dam limit.
A varidble frequency dam dgnd is generated in proportion to
the magnitude of the messurement. When dataog is endbled,
the average vaue or the peek vaue over asampling period
which can be programmed from 1 second to 9999 seconds
(166 hours) is stored.

The datdogging can beinitiated manudly (evert driven) or the
unit can perform continuous sampling (autometic ). Up to 50
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sats of sample reedings with 24 hour time stamps can be
recorded in this mode.

Sdection of Operation Mode:

Users can configure the insrument to be in @ther one of thetwo
operating modes usng a software package - "ProRAE -76"
which is supplied with the Basic Kit of MinRAE Flus This
software runs on any Persond Computer (PC) under Window
a 3.1 or DOS environment. Please refer to section 6 on how
to ingd| this software peckage, how to interface MiNRAE Flus
ingrument to PC and how to configure the indrument for ether
Hygiene or Survey Mode

After the configuration is downloaded to the indrument as
described in section 6, the ingtrument will be sstup to operate
in the gppropriate mode.

Indication of Current Operation Mode:

When the MiniRAE Flus Professiond Unit isfirg turned on, a
software verson message will gopear inthe LCD digplay. If the
unit is configured for Hygiene Mode, the messsge will be” HG
-xxx". If itisconfigured for Survey Mode, the message will
be"Su - xxx" where xxx isthe verson number of each
operding software.
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2.3 Keys and Display

FHgure 2.2 showsthe LCD display and the keypad on the front
pend of the unit. The function of the 5 keys during norma
operdion are ummarized below:

| ™

PEAK

MENU

3 ) ®F
5

(&)
(V)

ENTER

Fgure22 Key-pad and digolay of MinIRAE Plus
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Table2.1
Key Functionin
Normal Operation
[on] -Toggle on/off the power;
[up] -Toggean/off the back light
[down] -Choose didlay readings
[enter] -Confirm to turn off  the power*

[menu] -Enter into programming tagk**
Caution: entering programming task
will interrupt normal gas monitoring
oper ation of theunit.

Note:

* - [enter] key isds0 usad to turn off buzzer during Hygiene
Mode operation, and to Sart/stop datalogging operdtionin
Survey Mode (see section 2.8 and 2.9 for detalls).

** - [menu] key isdso used in conjunction with the[on] key
to dear previoudy saved datain Hygiene Mode during a spedid
power on seguence (see section 2.11 for detalls).
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The MiniIRAE Flus Professond PID indudes a 7-digit LCD
digolay with 4labdsof STEL, TWA, PEAK, and PPM
mearked on the window, as shown in Figure 2.2. Thediglay
will show the fallowing five types of reedings

Red time gas concentration in ppm
Short term exposure leve (STEL) of the ges concentretion in ppm*

Timeweighted average (TWA) vdue of the gas
concentration in ppm **

Peak gas concentration in ppm

Battery vdltage invalt (from5.3t064V )

Note:

* - the 15 minute STEL reading isonly avalablein Hygiene
Mode operation.

** - the TWA reading is basad on fixed 8 hours average vaue
define by OSHA in Hygiene Mode operaion. In Survey
Mode, the TWA reading isthe average vaue over eech
sampling period.
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2.4 Power On/Off

Toturn onthe MiniIRAE Plus Professond PID Unit, press
[on] key. Theaudio buzzer will begp once and the display will
show "HG- xxx" or "S- xxx" to indicate the operating mode
and software verson number. The unit will then go through a
sdf-diagnodtic routine to check the key components of the unit.
A" dIAG.." message will be digplayed with red back light
turned on while the sdf-diagnodic routine is executing. Thered
LED and beck light will flash once and buzzer begp onceto
ensurethat they arefunctiond. The sampling pump will be
turned on and gart to draw ar sample.

After about 30 seconds, the display will change to indantaneous
reading of the gas concentration in ppm if the unit passes
diagnodticstedts.  If thereisany problem with the unit, an error
message will be dislayed (Refer to section 9 for
troubleshooting of the particular error condiition).

Toturn off the MinRAE Plus Prafessond PID Unit, press
[on] key. The message "Off" will flash onthe LCD display. If
usarsredly want to turn off the unit, press [enter] key to
confirm and the unit will be turned off. Pressany other key will
return the unit to normal operaion.

2-9
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2.5 Display Readings

The MinRAE Fus Prafessond PID Unit can digplay five
different reedings indantaneous gas concentration , STEL*,
TWA, pesk and battery voltage. Hereisabrief explanation of
eech reeding:

1) Theingantaneous reeding is the gas concentration in parts
per million (ppm). The reading is updated once asecond and is
shownas" xxx.x" inthe LCD digalay without any arrow cursor
or character digplay. Note: in Survey Mode, atwo digit Ste
number will dso be digolayed together with the indantaneous
reading as"00 xxx.x". Thegte number gartsfrom 00 and
ends at 49.

2) The STEL* reading isthe lagt 15 minute average reading of
the gas concantration. The reeding is updated once aminute
andisshown as"xxx.x" with asmdl arrow cursor pointing to
the"STEL" labd on the LCD window.

3) The TWA reading in Hygiene mode is the accumulated
reading of the gas concentration divided by 8 hours sncethe
datawas deared lag time. Thereading is updated once a
minute and is shown as "xxx.X" with asmdl arrow cursor
pointing to the"TWA" labd on the LCD window. In Survey
mode, the TWA reeding is the average gas reading during the
previous sampling period.

4) The peak reading in Hygene mode is the maximum reeding
of the gas concentration Snce the datawas deared lagt time.

2-10
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Thereading is updated a one second interva and isshown as
"o X" with asmdl arrow cursor pointing to the "PEAK" |abd
on the LCD window. In Survey mode, the peak reeding isthe

pesk gas reading during the previous sampling period.

5) The battery voltage reading isthe current bettery voltagein
volt. Thereading is updated once aminute and is shown as
"PAt X" in the LCD window.

Chooseareading:
Thefive readings are arranged in a"'round robin” order:

ingantaneous => STEL* => TWA => Peak => battery
voltage => ingantaneous

To choose aspedific reading, pressthe [doan| key one or
moretimesin norma operation mode until the desired reading
shows. For example, to display STEL reading, press[down]
once. To display TWA reading. press [down] key twice, and
v on.

* - the STEL vdueisnat displayed in Survey Mode.

2-11
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2.6 Alarm Signal

The built-in microcomputer condantly updates and monitors
red time gas concentration and comparesit with the
programmed darm limits (TWA, STEL, and peek limitsfor
Hygiene Mode, low and high limitsfor Survey Mode).
Whenever the concentration exceeds any of the preset limits,
the darm buzzer and red flashing LED will be activated
immediatdy to warn user of the darm condition.

Note afully charged battery should show 6.3 valt or higher.
Whenever the battery voltage fdls bdlow 5.5 valt or the UV
lamp or sensor modulefalls, the unit will dso ativate the buzzer
andred LED darmsgnd. When thelow battery darm occurs
there will be about 20-30 minutes operaing time left from the
bettery. When the bettery voltage fdls below 5.3 valt, the
unit will be turned off autometically.

Note: in Hygiene Mode, the darm sSgnd of the gas
concentration exceading prest limitsisa™ two begps’ and "two
flashes' per second. Thelamp or sensor faluredam ggnd isa
"dngle begp" and a"'dngle fladh" per sscond. The bettery low
damggnd isa"dnge flash" per ssoond. A flashing messege
of "Err xxxx" inthe LCD digplay indicates the lamp or sensor
falure condition. A flashing message of "bAt xxx X" indicates
the low battery condition. In addition, therewill bea"sngle
begp" per minute to remind users that battery voltageislow.

Note it isextremdy important that when thelamp or
sensor failurealarm occurs, usersshould sop the
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operation of the unit immediately and follow the
troubleshooting guide in section 9 to diagnosethe
problem.

In Survey Mode, the darm sgnd s proportiond to the
megnitude of the gas concentration. Therefore, when gas
concentration exceads prext limits, the darm sgnd may vary
froma"dngle begp" and a"dngleflagh” per sscondto argpid ™
7 begps' and "' 7 flashes' per second when the high threshold
level has been exceaded. The higher frequency of darm sgnd
indicates higher gas concentration.

Thelamp or sensor falluredarm Sgnd isasnglebegpand a
sngleflash per sscond. The battery low darm Sgnd isasngle
flash per second. A flashing message of "Err xxxx" inthe LCD
display indicates the lamp or sensor falure condition. A flashing
message of "bAt xxxX" indicates the low bettery voltage
condition. In addition, there will bea"sngle beep” per minute
to remind usersthet battery voltageislow.

2-13
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2.7 Preset Alarm Limits and
Calibration

The MiniRAE Rlus Prafessond PID Unit isfactory cdibrated
with gandard isobutylene gas, and is programmed with default
dam limitsasliged bdow. Refer to section 4 and 5 for
programming proceduresif  new cdibration or new darm limits
arerequired.

Table2.2

Factory Calibrationand Preset Alarm Limits
Cdibration Standard Gas 100 ppm isobutylene
Hygiene Mode
TWA Alam Limit 10 ppm
STEL AlamLimit 25 ppm
Peek Alam Limit 50 ppm
Survey Mode
Low Alam Limit 10 ppm
High Alam Limit 100 ppm
Batery Low Leve 55vat
Power Off Leve 5.3 volt

2-14
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2.8 Datalogging

The MinIRAE Flus Professond PID Unit is cgpeble of
recording crucdid dataduring norma operation.  The recorded
data can be down loaded to Persond Computer later on for
record keegping or report generation. The datarecorded in two
operating modes are different:

Hygiene M ode;

In Hygiene Mode, MiniRAE Flus Professond PID Unit
caculaes and goresthe values of TWA, STEL, Pesk
concentration and 12 hoursof STEL reedingstaken a 15
minutesinterva ( atota of 51 reedings). In addition, thetime
gampswhich indicate when the unit was lagt turned on and off,
when the pesk occurred and when the TWA darm occurred (if
any) will dso be recorded.

In Hygiene Mode, the datd ogging operation is activated
automaticaly when the unit isturned on. When power isturned
off, the datawill be retained in non-volaile memory. At eech
"turn on" time, the previoudy gored datawill not be deared and
the unit will continueto record deta If userswish to deer the
dataa power on, they need to follow the gpecid power on
sequence as described in section 2.11.

When the datamemory isfull (12 hours of STEL readings), the
unit will sop recording new data and the previoudy dored data
will not be over written.

Survey Mode:
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In Survey Mode, the MinRAE Plus Professond Unit will dlow
usarsto record up to 50 readings of average or pesk gas
concentration over agpedified sampling period. In addition, a
time slamp and a gte number will dso be recorded together
with eech reading. The sampling period can be programmed
from 1 second up to 9999 saconds.

Usasaredlowed to sdect one of the following two different
datdog options:

1) manud sampling option: in this option, users have to press
[enter] key to Sart each sampling period. When asampling
period is over, the datd ogging operation will op.

2) continuous sampling option: in this option, users press
[enter] key onceto Sart thefird sampling period. At theend
of each sampling period, next sampling period will dart
automaticaly. The dataogging operation will not stop until
ancther [enter] key ispressed.

Note: in ether option, the datd ogging operation will stop when
[enter] key is pressed any time during a sampling period.

User isdso dlowed to choose to dataog the aver age vaue o
the peak vaue of each sampling period (see section 5.14 for
Oetalls).

The ste number will automaticaly advance to next onewhen a
sampling period isover. Users can use"'sdect Ste number™
menu in programming task to change to a different Ste number
(Ssee s=ction 5.4 for detalls).
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When datdogging isin progress during asampling period, the
unit will not regpond to [menu] key input to prevent disruption
of the datalogging operation. A amdl letter "d" will dso flesh
next to the Ste number to indicate thet the datdlogging isin

progress.

When the detamemory isfull (48 readings), the unit will dart to
over write old deta

Default sampling period:

The default sampling period for Survey Modeissstto 1
second. With this sstup, every timethe [enter] key is pressed,
asnglereading will berecorded. Thisis particularly convenient
for lesk detection gpplications.
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2.9 Turn Off Buzzer

In Hygiene Mode, the darm buzzer can be turned off for 60
seconds by pressng [enter] key. After the 60 second time
interval expires, the buzzer will resumeif the darm condition ill
exigs

Note thisfegtureis not avallablein Survey Mode because the
[enter] key isused to Sart and Stop data ogging operation.
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2.10 Back Light

The LCD display isequipped with ared LED back light to
ass 4 the readings under poor lighting conditions. This back
light can be turned on by pressing the [up] key. When the back
light isdready on, press{up] key will tum it off.

Note: the LED back light consumes higher amount of energy
from the battery and will shorten the operating time of the unit.
Therefore, it isimportant to turn the beck light off when it isnot
needed.
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2.11 Special Power-on Sequence

In MiniIRAE Flus Professond PID Unit, dl dataare
automaicaly retained in non-volile memory even if the power
isturned off. Users can therefore turn off the unit and turn it
back on to resume the operation without losing previoudy
gored dataduring norma operation.

The MinIRAE Plus dso provides a specid power on sequence
in HygeneModeto clear all data (i.e thevauesof TWA,
STEL, Pesk concentrationand 48  STEL readingstaken & 15
minutesinterva) and dart recording new dataa power ontime.
Thisisaccomplished by pressing [menu] key fird, halding it
down and then pressing [on] key to turn on power.

Note: during the specid power on sequence, the diolay will
show a" CLr.." messageto indicate that dl the dataisbang
Cleared.
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2.12 Diagnostic Power-on Sequence

The MiNIRAE Flus Professond PID Unit offersa specd
diagnogtic power on sequence to alow user to reed "raw™ (or
un-cdibrated) insrument readings during zero ges cdibration
procedure. Thisfeature can provides additiond information to
usars regarding the sensor parformance. Thisis accomplished
by pressing [up] key fird, holding it down and then pressng
[on] key to turn on power.

Note: usng the spedid diagnogtic power on sequence, the unit
will parform normally exoegpt during zero gas cdlibration
procedure ( see section 4.7.1). The digolay will show a'raw”
reading, ingeed of the "ppm'* reeding. Typicdly, the reading
should be between "330.0" t0 "370.0". When exposadto a
cdibration gas, the reading should go down quickly. The
reading can be anywhere between "0.0" to "300.0".

If the reading does not change when exposad to acdibration
ges, then it isan indication that the lamp is very week or the
sensor moduleis defective,
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2.13 Disconnect Battery

The MiNIRAE Fus Professond PID Unit providesa
mechanica switch to dlow user to disconnect the battery from
the unit. Thisisto prevent the bettery from being desply
discharged when the unit is placed on the shelf or during

shipment.

To disconnect the battery, open the rubber cover at the rear
dde of the unit, find asmdl switch between the battery charging
jack and the multi-interface jack. Useaball pen to movethe
switch to OFF pogtion ( down). When the switchisin OFF
pogition, the battery will retain 85% of its charge after 6 months.

Note : when the battery is switched off, the red time dock will
gop. However, the cdibration and data og information will be
preserved for a least 10 years.

Reset Microprocessor

The battery switch dso serves as aresat switch for the
microprocessor ingde the MinIRAE Plus Prafessond PID unit.
If for some reasons, the unit is hung up (o response to key
pressor digolay funny characterson LCD digplay), turning off
the switch and then turning it on again should rest the

MI Croprocessor.
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3.0 OPERATION OF
ACCESSORIES

There are anumber of accessoriesfor MinlRAE Plus
Professond PID Unit:

110V AC charging adepter

Gas outlet port adapter and sample collection
Tedlar bag

Remote access probe ( 8 ft.)

Audio interface adapter cable and earphone
Andog interface adepter cable

Water trgp disk

Dilution probe

UV dtenuator ring

The operdtion detalls of these accessories are explained inthe
following ssctions
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3.1 Charging of the MiniRAE Plus

On the rear Sde of the MinRAE Flus Professond PID Unit,
thereisabattery charging jack which isnormally covered by a
protective rubber cover. Open the rubber cover and connect
the AC adapter (or the automotive DC charging adepter,
depending on the power source) to the charging jack.

Thereisabi-colored LED inside the LED window which will
provide an indication of the charging datus

Red - bettery isbeing charged

Green - charging is completed

No Light - bad connection or defective
baitery

Fluginthe AC (or DC) adapter which will turn on thered
chargesatus LED fird. If the battery isfully cherged, it will
turn to green quickly. A completdly discharged battery will be
charged to itsfull cgpadity within 10 hours

WARNING:
TO REDUCE THE RISK OF IGNITION OF
HAZARDOUSATMOSPHERES RECHARGE
BATTERY ONLY IN AREA KNOWN TO BE NON
HAZARDOUS REMOVE AND REPLACE BATTERY
ONLY IN AREA KNOWN TO BE NON HAZARDOUS

Note: thefactory-supplied bettery is desgned to last 10 hours
of normd operation for anew battery under the best conditions.
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Asthe battery becomes older or operated under adverse
conditions, the battery capaaity will be reduced Sgnificantly.

The battery of the MiniRAE Flus unit will be drained dowly
evenif the unitisturned off. If the unit has not been charged
for 4-5 days, the battery voltage will below. The charging
crcuit is designed to prevent over charging. Therefore, itisa
good practice to dways leave the unit in the charger whenit is
not used so that it isfully charged and reedy for immediate use

Thereisan optiond single gation battery charger accessory
for the MinNIRAE Flus Prafessond PID Unit. This charger will
dlow usarsto charge a goare battery outsde the unit. Plug the
battery to the jack on the back of the charger to chargethe

spare battery.

Thereisaso an optiond automative charging adapter cable
which dlows user to charge the MinRAE Flus unit directly from
the 12 V cigarette lighter socket indde acar.
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3.2 Sample Gas Collection

On theright Sde of the MinNIRAE Flus Professond PID Unit,
thereisagas outlet port where the gas sample can be collected
after going through the sensor module and pump unit.

A gasoutlet port adgpter with 2 ft. Tygon tubing is supplied
with the basic kit. Insart the threaded end of the adapter into
the gas outlet port and turn dock wise to tighten the adgpter.
The open end of the Tygon tubing can be connected to a
sample gas callection bag. A complete gas callection kit which
incdludes agas outlet adgpter, 2 ft. Tygon tubing and athree liter
Tedlar sample collection bag is dso available as an accesory.
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3.3 Remote Access Probe

A remate access probe is available as an optiond accessory for
the MinNRAE Flus Professond PID Unit. Thisprobeis
condructed with an duminum tdescoping pointer and 6.5 ft.
Teflon tubing. The tdescoping pointer adlows the prooe unit to
be sored in a compact space when not in use and conveniently
extended into a4 ft. long pointer to reach difficult to reach
sampling space, eg. aoveacaling or indde alarge container,
etc. Theother end of the Teflon tubing can be inserted directly
intothe gasinlet tubeof the PID unit.

Note: when the remote probeis used, there will bean
additiond dday of about 2-3 seconds of the ingrument
response because the sample gas hasto trave through the 8 ft
tubing before it reaches the sensor moduleingdethe unit. The
traveling speed of ar sampleingdethetubing is 3 ft per second.

The sampling pump can pull in sample gas from asfar as 200 ft
horizontdly or 100 ft verticaly.
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3.4 Audio Interface Adapter and
Earphone

On the rear Side of the MinRAE Flus Professond PID Unit,
thereisan 8 pin round multi-interface jack which is normally
covered by a protective rubber cover. An audio interface
adepter cable and agmdl earphoneis avalable as an optiond
acoesory for the MiniRAE Plus Prafessond PID Unit. Open
the rubber cover and connect the interface cable to the jack.

The audio buzzer 9gnd is brought out through this interface
cable. Plug the earphone into the mini-RCA jack on the end of
the interface cable. Usars can now hear the samedarm sgnd

through the earphone.

WARNING:
TO REDUCE THE RIK OF IGNITION OF
HAZARDOUS ATMOSPHERES DO NOT CONNECT
THE EARPHONE OR EXTERNAL ALARM DEVICES
TO MINIRAE PLUSIN AREA KNOWN TO BE
HAZARDOUS




SECTION 3 OPERATION OF ACCESSORIES

Audio alarm dgnal

Theaudio dam sgnd consgs of asries of 2 kHz pulses
gppearing & pin 7 of the multi-interface jack. The duty cyde of
the 9gnd is50%. FHgure 3.1 shows the spedification and
waveform of thedam Sgrd:

Alam dgnd spedfication:
voltage: 6V pesk to pesk
current : 14 mA max

frequency: 2kHz
duty cyde 50% square wave

duration: 50 milli-ssconds
pinout: Ain 7 - sgnd
Fin 8 - ground

MM

50 mili-seconds

—

FHgure3.1 Alam sgnd waveform

Note: the audio interface can be connected an externd darm
box which can amplify the darm Sgnd or produce a drong flash
light Sgnd, if needed. If users need to use their own earphones,
make sure thet the earphones have a least 200 ohm

impedance.
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3.5 Analog Interface Adapter

Anandog interface adgpter cableis avallable asan optiond
acoesory for the MiniIRAE Flus Prafessond PID Unit. Open
the rubber cover and connect the interface cable to the multi-
interface jack.

Theandog sgnd output from the sensor module (0-1V
) is brought out through this interface cable. Connect the mini-
RCA plug on the other end of the interface cable to any externd
recording eguipment, such as adrip chart recorder, or an
andog daidogger. Users can readily interface the MinRAE
Flus Prafessond Unit to externa equipment for extended
datdogging or ather fidd gpplicaions,

WARNING:
TO REDUCE THE RISK OF IGNITION OF
HAZARDOUSATMOSPHERES DO NOT CONNECT
THE ANALOG INTERFACE CABLE TO MINIRAE
PLUSIN AREA KNOWN TO BE HAZARDOUS

Analog output sgnal

Fin 1 of the multi-interface jack carries the un-cdibrated anadlog
sgnd directly from the PID sensor. The output impedance of
thedgnd is35k Ohm. Therange of the voltage output isfrom
Oto1Valt.

Note: theandog Sgnd output has abuilt-in offset of about
160-170 mV. When a 100 ppm Isobutylene gasis goplied to
the indrument, the output Sgnd will increase by about 20-30
mv.
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Note in order to prevent overloading of the analog output
sgnal, when connecting to external device, only high
impedance inputs should be used.

Multi-interface pin assgnment

The multi-interface jack a the bottom of the unit isadrcular
DIN receptade with 8 hales. The gnd assgnment on this
connector isshown in Hgure 3.2

S5
I+

Description

andlog output

reset (from PC)

datainput (from PC)

R6 output (to PC)

data output (to PC)

dock (to PC)

dam output

o|~lo|o|hw(N|-|T

Ground

Rear View

Fgure 32 Aindiagram of the multi-interface
connector

3.6 Water Trap Disk
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A weter trgp disk deviceis offered as an accessory to the
MinIRAE Fus Professond PID unit. Thisdeviceis condructed
with a palypropylene housng and PTFE membranefilter. This
deviceisto beinsarted into the front end of the gasinlet probe

during operdtion.

Thewater trap disk will prevent liquid to be suck into the PID
unit by acadent. If water issuck into the disk, the air flow will
be reduced significantly and the pump will gal. Usarscan sop
the unit immediaidy when obsarving water ingdethe disk or
hearing the pump dling.
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3.7 Dilution Probe

A dilution probe device is offered as an accessory to the
MinIRAE Hus Professond PID unit. Thisdevice mixesone
part of incoming gas samplewith 9 parts of dean ar to dilute
the concantration of the gas sampleby 10times. Thedeanar
is obtained through a charcod filter.

Ingall dilution probe:

Remove the regular probe. Make surethat O-ring and a
membrane filter remain indde the hole on the front of the sensor
block. Screw on the dilution probe.

Calibratedilution probe:

In thefactory, the dilution probeis presst a gpproximatdy 10:
1 ratio with about 5-10% error. User can adjust the dilution
probe during cdibration usng a5/64" Allen wrench to achieve
exact 10:1 ratio. Hereishow:

Sep 1 : Connect the "zero ges' to the probe, follow the
indructionsin section 4.8.1 to cdibrate the zero ges

Sep 2 : Follow theindruction in section 4.8.2 to enter the
dandard reference gasvdue. Note: enter only 1/10 of the
actual value of the gandard gas, not the actual value. For
example, if the cdibration gasis 500 ppm, enter 50 in this Sep,
do not enter 500.

Sep 3: Connect the dandard reference gasto the probe.

Turn on the gas, press [enter] key onthe MinIRAE. Wait for
about 30 seconds until the gas reading appear on the LCD
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display. Thisreading should be very doseto 1/10 of the actud
gesvdue If thevdueisdff alittlebit, usethe Allenwrenchto
adjugt the st screw. Note: user hasto loosen the lock nut fird,
then turn the sat screw. Turn st screw dock-wise will
decrease the ratio and increese the reading. Turn set screw
counter dock-wise will increese the ratio and decreese the
reeding.

Sep 4 : After theexact ratio of 10:1 isachieved, tighten the
lock nut. Press [enter] key to acoept the value and turn off gas.
This complete the cdibration procedure. Now the dilution
probe will dways dilute the incoming sample by aratio of 10:1.

Spoecial condderation for calibrating the dilution probe
using Tedlar bag method :

When cdibrating the dilution probe, it is highly recommended
that a Tedlar bag be usad, indeed of using afixed flow regulator
with the gas bottle directly, because the fixed flow regulator will
try to force afixed amount of gas sampleinto the probe while
the dean arr is sucked into the probe by the sampling pump of
the MiNIRAE. Thiswill creste uneven pressure between the
two passagesindde the dilution probe and causes errarsin the
mixing raio. Usng Tedar beg method can avoid this uneven
pressure problem and achieve more accurate mixing raio.

Routine maintenancefor dilution probe:

(1) Replace membranefilter :

The membranefilter needs to be replaced every 3-4 wesks or
whenitisdirty. The membranefilter islocated indde the cavity
on the front of the probe where the Teflon tube is connected to
the body of the probe. Use apliersto unscrew the tube
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adapter from the body. Replace the membranefilter. Make
re that the Teflon washer remainsindde the cavity. Replace
the tube adapter.

(2) Replace charcod filter :

The charcod filter needsto be replaced every Sx months or
sooner.  Useascrew driver to remove the two screws that
hold the front piece with asst screw from the body of the
probe. Replace the charcod filter. Make sure that the O-ring
ingdethe front piece remain inddethehole Re-attach the front
piece to the body by two screws.

After replacing membranefilter or charcod filter, dwaysre-
cdibrate the probe.

3.8 UV Attenuator Ring

An UV datenuator ring has been induded ingde the sensor
block of the MINRAE Plus Professond PID unit. Thisring is
mede of Teflon materid with 05" outdde diameter and 0.2
hole diameter. Thisring is to be put in front the lamp window
agand the sansor block.  This ring reduces the UV light
intengty to aout 16% of the origind intengty from the lamp.
The purpose of this ring to dlow the unit to use a dronger UV
lamp. The sronger UV lamp will provide better Sability and a
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longer operating life. However, such a srong lamp may cause
the sensor to sturate when high concentration of vgpor is
measured.

When to usethe Attenuator Ring ?
When high concentration of vgpor ( gregter than 500 ppm ) is
expected during norma operation.
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Ingallation of the Attenuator Ring:

Toingdl the ring, open the sensor block from the lamp housing,
put the ring on the 0.5" hole opening on the sensor block. Then
dose the lamp housing, meking sure that the lamp window is
pressad agang the ring. After the ring is inddled, go through
normd cdibration procedures, and the unit is ready to operate.

Removal of the Attenuator Ring :

1) When the vgpor concentration of interests are usualy smdll (
less than 500 ppm) or

2) Whenthe 11.7 eV lampisused or

3) When the UV lamp has been usad for along period of time
(over 6 months) and the UV light intengity islow (This condition
can be detected if you get an "' Sensor Error” message or
"Cdibration Error" message from timeto time during regular
operdion.). Inthis case, removing the Attenuetor Ring will
increase the light intengity by about 3 times and prolong the
usage of the lamp before neading to replace with anew one.
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Thispegeisintentiondly left blank
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4.0 PROGRAMMING IN HYGIENE
MODE

The MinRAE Flus Professond PID Unit ishuilt with a
microcomputer to provide programming flexibility. In Hygiene
Mode operation, authorized users can re-cdibrate the unit,
change the gas concantration darm limits and st the dete and
time of the internd red time dock.

The programming is menu-driven to provide intuitive end-use
operation. The digolay shows the menu option, and the keypad
is used for the selection or data entry to each menu option.

Note: in Hygiene Mode, a3 levd security protection Srategy is
offered for programming flexihility:

security leve protection
0 change not dlowed
1 change dlowed, need password
2 change dlowed, no password

The security levd and passivord can be set up in the ingrument
configuration software "ProRAE-76" thet runs under PC-
Windowa 3.1 or DOS. The security level and password are
then downloaded into the indrument (see section 4.11 and 4.12
for ddalls).
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4.1 Menu Options

The Hygiene Mode programming  provides ten menu options as
shownin Table4.1 bdow. Thefirg menu option dlow entry
into the programming menu by keying afour digit passvord
(Note: thismenu option will be dislayed for level 1 security
only). Onceingde the programming menu, menu option 2to
10 can be sdlected by toggling the [menu] key through the list
of menu options until the desired option isdigplayed. Note: At
theend of lagt menu option, the unit will automaticaly exit the
programming task and return to normal operdion. In order to
return to programming task, press [menu] key agan.

During the programming task, press[menu] key will abort and
exit the current menu option and go onto the next menu option
onthelig. At the completion of each menu sstup entry, the
unit will autometicaly advanceto next menu option. Each
option isexplained in thefallowing ssctions. The flow chart of
the Hygiene Mode programming task is shown in Appendix A.

Note: the security leve of the indrument determineswhich
menu option will be digolayed during programming task. The
security levels assodiated with eech menu gptionisliged in
Table4.1. For example, if aninsrument is sstup to havelevd 1
security, then dl ten menu options will be displayed. during
programming task. If the security levd is st to O, then only

five menu options will be digplayed.

Tabled4.1l

Menu Option Display level
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1 Verify password Pd-0000
2 S STEL limit SA XXXX 0
3 S TWA limit tA XXXX 0
4 S Pesk limit PA Xxx.X 0
5 Zaogascdibraion  COxxx.X

6 Standard gas vdue ClLu xxx.X
7 Standard gas cdibration CLxxx.X
8 Cler dl data CLrALL
9 Change hour and minute Hr xxxx
10  Change month and date dA XXXX

12
12
12
12

01
01

N N N NDN

Note 1. xxxx isthe previoudy stored data.
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4.2 Keys for Programming Task

Thefive keys paform adifferent st of functions during the

programming task as summarized b ow.
Table4.2
Key Function in Programming Task
[on] Thiskey does nat function during
programming task
[up] Increment numerica vaue for deta entry

[down] Decrement numericd vaduefor data
entry

[enter] Confirm menu sdection

[menu] Exit current menu selectionand go to
next menu option
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4.3 Entering into Programming Task

CAUTION

Do not operate programming task in the
potentially hazar dous environments that
require continuous protection. Thereal time
monitoring of gas concentration will be
interrupted during programming task.

1. TheProfessond PID Unit should dready beturned on
before entering the programming task. If itisnot on, refer
to section 2.4 for the power on sequence.

2. Press[menu] key to enter programming task.
-Digplay then shows"Pd- 0000" with the
left-mogt digit* (the mogt Sgnificant digit)
flashing. User should enter a password
darting from thisflashing digit.

(Note 1: Prior to factory shipment, the Professond PID unit
wasingdled with "0000" asthe default passwvord. Enter
"0000", if the password has nat been changed by an authorized
users)
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(Note 2: For added security, "0000" is dways displayed
indead the actud passwvord a this sep.)

3.

If the correct digit valueisnat 0", use[up] arrow key or
[down] arrow key to increase or decrease the digit vdue.
Then press[enter] key to confirmthevdue

- Digplay then shows the actud digit entered
and movestheflashing digit to the next digit
(to theright).

Repest gep 3 until Al four digits are entered.

If the entered password is correct, the unit showsthe first
programming menu. Thefirg menu option isto set STEL
dam limit. The LCD display will how amesssgeof * SA
XxxX". If the entered passvord is not correct, the unit will
display an error message and return to normal mode
operation. Should [menu] key be pressed prior to step 4,
the unit will abort the passiord entry and return to normd
mode operation.

* Note: if the security levd of the unit is st to @ther "no

changedlowed" (levd 0) or "change without passvord’
(leve 2), this"password entry” menu option will not be

displayed.
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4.4 Set STEL Alarm Limit

1. "Sa STEL damlimit’ option isthe 2nd menu optionin
Table4.1.
- Digdlay hows"SA  xxxX" with the left-
maog digit flashing, where "xxx X" isthe
previoudy sored STEL darm limit.

2. Tomoadify thislimit, garting from the left-mogt digit, use
[up] or [down] arow key to changethe digit vaue and
[enter] key to confirm the digit, the flashing digit will move
onto next digit toitsright. Repest this processuntil dl 4
digitsof the new STEL darm limit are entered.

3. Toprexxvethe previoudy dored STEL darm limit, press
[menu] key & gep 1 or inthe middle of gep 2, the unit will
abort the STEL darm limit entry and move to the next menu

option.

4. Note: if the sscurity levd of theunitisset to "no change
dlowed'(levd 0), gep 2 will not have any effect onthe
previoudy dored darm limits. Usars can view the limit but
can not dter the limit.
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45 Set TWA Alarm Limit

1

S "TWA dam limit" option is the 3rd menu option in
Table4.1.
- Digolay hows"tA  xxxx" with the left-
mod digit flashing, where "xxxx" is
the previoudy dored TWA dam limit.

To modify thislimit, garting from the left-mogt digit, use
[up] or [down] arow key to changethe digit value and
[enter] key to confirm the digit, the flashing digit will move
ontonext digit toitsright. Repesat this process until dl 4
digitsof the new TWA dam limit are entered.

3. To presavethe previoudy sored TWA darm limit, press

[menu] key & gep 1 or inthe middle of gep 2, the unit will
abort the TWA dam limit entry and move to the next menu

option.

Note: if the security levd of theunitisst to "no change
dlowed’ (levd 0), sep 2 will not have any effect onthe
previoudy sored darm limits. Users can view the limit but
can nat dter thelimit.
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4.6 Set Peak Alarm Limit

1.

S "Peck dam limit" option isthe 4th menu option in Teble
4.1.
- Digdlay hows"PA  xxxXx" with the left-
maod digit flashing, whare "xoxxx" is
the previoudy stored Pesk dam limit.

To modify thislimit, garting from the left-mogt digit, use
[up] or [down] arow key to changethe digit vaue and
[enter] key to confirm the digit, the flashing digit will move
onto next digit toitsright. Repest this processuntil dl 4
digits of the new Pegk darm limit are entered.

3. To presarvethe previoudy sored Pesk darm limit, press

[menu] key & gep 1 or inthe middle of gep 2, the unit will
abort the Peek darm limit entry and move to the next menu

option.

Note: if the security levd of theunitissatto "no change
dlowed'(levd 0), gep 2 will not have any effect onthe
previoudy dored darm limits Users can only view the limit
but can nat dter the limit.
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4.7 Calibration of MiniRAE Plus

In the Hygiene Mode, the user may re-cdibrate the MiniRAE
Flus Prafessond PID Unit. Thisisatwo-point cdibration
processudng "zerogas' and Sandard referenceges. Fird, a
"zero gas' which contains no detectable organic vaporsis usd
to st the zero point (CO). Then agandard reference gas
which contains a known concentration of a pecific ges is used
to st the second point of reference (C1). Thecdibration
procedures are detailed below.

Note: if the security levd of theunitisst to "no change
dlowed"(levd 0), both zero gas and gandard gas cdibration
menu will not be diglayed.
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4.7.1 Zero Gas Calibration

The organic vgpor zeroing kit, sse Hgure 4.1, issupplied to
perform zero gas cdibration. Thiskit conggts of

Cdibration adapter to link up with the gasinlet tube of the
Professond PID Unit

Charcod filter to exdude any organic ges

Fguredl Zerogascdibration setup
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Zero Gas Calibration Procedure

1. "Zerogascdibraion” gption isthe 5th menu option in Table
4.1.

- Digglay shows"CO  xxxX" where
"xxX" isthe gas reading basad on currert
cdibraion of theindrument. Note this
reading may not be zero due to back ground ges
concentration, dirty chercod filter or insrument
arift .

2. Insat the zero gas adapter into the gasinlet tube of the
Persond PID Unit, asshownin FHg. 4.1.

3. Thesampling pump draws ar sample into the sensor
chamber through the charcod filter of the organic zeroing
kit. Theair entering the sensor chamber should be free of
any organic vgpors.

- Digplay then showsthe reeding of the gasfree
of organic vgpor. Agan, thisreading may not
be zero dueto dirty charcod filter or ingrument
arift .
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4. If thisreading isnot zero, press[enter] key to zero it. If
the reading dill showsasmdl vaue after afew ssconds,
press [enter] key againto zeroit. Repeet this process until
the reading is qabilized around zero or 0.1 ppm. This
completes the zero gas cdibration procedure. Press
[menu] key to exit zero gas cdibration and move on to next
menu item.

5. Removethe zero gas cdibration adapter from the
Persond  PID unit.

6. One may press [menu] key before pressng [enter] key in
sep 4 to Kkip the zero gas cdibration. In this case, the
previoudy stored zero gas cdibration datais not changed.

Note: evenif the reading shows azero during Sep 4, itis
recommended to press [enter] key a least once to ensure thet
the zero gas cdibration is updated properly.
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4.7.2 Enter Standard Calibration Gas
Value

1. "Enter dandard gasvaue' option isthe 6th menu optionin
Table4.1.

- Digdlay shows"Clu xxxX" where"xxxX" isthe
previoudy sored sandard cdibration gasvaue. For
example, "C1u 100.0" will be shown when the unit isfirg
shipped from the factory becauseit is cdibrated usng 100
ppm isobutylene gas as Sandard cdibration ges

2. If the concentration of the Sandard cdlibration gasto be
usd isthe same asthe displayed vaue, pressenter] key
4 timesto acoept the digplayed cdibration vaue one digit &
atimeand moveto $ep 4.

3. If the concentration of the $andard cdibration gasto be
ussd isdifferent from the displayed vaue, user needsto
enter the new vaue. Sarting from the left-mogt digit of the
digdlayed vaue, use [up] or [down] arrow key to change
the digit vdue and [enter] key to confirm thedigit, the
flashing digit will moveto next digit toitsright. Repedt this
process until Al 4 digits are entered.

4. Now the sandard cdibration gas vaueis entered.
- Digplay shows aflashing message of
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" GASOn'" to remind user to turn on the
dandard cdibration gas battle now. After the
gas bottle isturned on, press [enter] key to
continue the gandard gas cdibration procedure
asdescribed in section 4.7.3.

5. Any time during gep 2 or gep 3, if the [menu] key is
pressed, the deta entry operation will be aborted. Itisdso
assumed that user want to skip the sandard gas cdlibration
procedure and move on to the next menu item. Therefore,
itisvery important thet dl 4 digitsare entered (i.e press
[enter] key 4times) evenif user does not want to change
the gandard cdlibration gas vauein sep 2.
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4.7.3 Standard Reference Gas
Calibration

Fgure 4.2 showsthetypicd inddlation of gandard reference
gescdibration. Itindudes

Cdibration adgpter with flow controller

Reference gas bottle of 100 ppm isobutylene

Fgure4.2 Standard reference gas
cdibration sstup
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Sandard Gas Calibration Procedure

1. Insart the cdlibration adapter into the gasinlet tube of the
Persond PID Unit, and connect the cdibration adgpter with
the dandard gas bottle, as shown in Figure 4.2.

2. Continue from the Step 4 of the previous section, the
display should show aflashing message of "GAS On'. Tum
the flow contraller knob counter-dockwise about haf aturn
to dart the flow of gasthen press[enter] key.

- Digglay shows™ CAL ..." for about 30
ssoonds while the ingrument parforms
cdibration. Afterward, the disolay shows
"C1xxxX" where C1 indicates thet thisisthe
dandard cdibration gasand "xxxX" isthe
actud gas reading in ppm based on new
cdibration deata

Note: the reading should be very doseto the vaue of
the given cdibration gas (eg. 100.0 ppm). If the
reading is higher or lower than the gandard gas vaue
and continues to rise dowly, it meansthet the cdibration
gas has not been dabilized yet. Wait afew more
seoonds urttil the reading is Sabilized then press[enter]
key agan. Evay timethe[enter] key is pressed, the
instrument messures the current gas concentration and
cdibrate accordingly. The new reeding should be
closer to the dandard gas vdue. Repest thisprocessa
few moretimesif necessary until the reeding isSable
and sufficently dose (within 1 or 2 ppm) to the

4-17
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dandard gasvdue. This completes the dandard gas
cdibration procedure.

3. Press[menu] key to exit the Sandard gas cdibration
procedure and move to next menu item.

4. Tumntheflow contraler knob fully dockwiseto  turmn off
theflow of gas. Disconnect the cdibration
adgpter from the Persond PID Unit.

5. One may press[menu] key any time before pressing
[enter] key in Sep 2 to abort the cdibration. Inthis
cae, the previoudy sored cdibration datais not
changed.

Note 1: If [enter] key is pressad inadvertently during step 2
before the Sandard reference gas sartsto flow, an error
message of " CAL Err will be digolayed. Smply turn on the gas
flow, wait for it to Sahilize and pressthe [enter] key. This
should dlow the insrument to be cdlibrated. In case user does
not have a cdibration gas, then press[menu] key to exit step 2.
A factory preset vaue will be used to cdculate the sandard ges
cdibration.

Note 2: Theother possble causefor the"CAL Err" messge
to be digplayed isthat the insrument does not have enough
sendtivity for the given cdibration gas Thereare severd
reesonsfor low sengtivity. FHrg, theindrument and lamp isnot
senstive to the spedific cdibration gas. In this case, user needs
to use a higher concentration of the given cdibration gasasthe
cdibration gandard, use adifferent cdibration gasor usea

4-18
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higher energy lamp. The second reesonisthat the UV light
intengty of thelampiswegk. Inthis case, replacethe UV lamp
with anewer and sronger one.
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4.7.4 Alternative Calibration Methods

There are two dternative cdibraion methods of the reference
gas which often are used by some usars. These methods are
described briefly here

A) Sampling Bag Cdlibration method:

Frg, fill aTedar sampling bag with the reference gasfrom a
dandard gas battle. The Sze of the Tedlar bag should be a
leegt 1 liter or more. Make sure that the bag isonly partidly
inflated S0 thet there will not be excessve pressure build up
inddethe bag. Then connect the air intake probe of the
MiniRAE Fusto the Tedlar bag and perform the gas cdlibration
procedures as described in Section 4.7.3.

In generd, the sampling bag cdibration method will dlow the air
flow from the bag matches the flow rate of the sampling pump
of eechindividud PID unit. Therfore, it should providea
dightly more accurate cdlibration result. The disadvantage of
the sampling bag cdlibration method isthet it uses more gas for
each cdibration.

B) Adiusable How Regulaor method:

Thereisanew adjugtable flow regulaor in the market today.
This new regulator dlows user to contral the flow of the gas
output from the andard gas battle to match the flow rate of the
sampling pump of eechindividud PID unit. A smdll flow
indicator (asmdl ged bdl inddeadear arylictube) is
induded as part of theregulator. Normdly, the bl gt onthe
bottom of the tube. User can turn the knob of the regulator
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dowly to increase the gas flow from the battle until the ball Sart
tofloat upinthetube At thispaint, theflow rate of the
regulator matches the flow rete of the sampling pump.

Agan, the adjugtable flow regulator cdibration method dlows a
better matching of the flow rate between the regulator and the
sampling pump of MiNRAE Flus  Therefore, it should provide
adightly more accurate cdibration result. The disadvantage of
this method is thet the adjustable flow regulator ismore

expensdve

C) Tee Connection method:

In order to match the flow rate between the fixed regulator and
the sampling pump, it is possible to insart a Tee connector
between the regulaior and the MinRAE Plus unit. The Tee
connector will dlow the excessve gas from the regulator to flow
out through the third opening on the Tee connector. This
method will aso improve the cdibration result.
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4.7.5 Calibration for Other Gases

It is often impracticd to carry arange of different dandard
gasssinto thefidd for cdibration. If the type of the organic
vapor to be measured in the fidd isknown and the rddive
sengtivity of this gas compared to the Sandard reference gas (
such as 100 ppm isobutylene) for the PID indrument is
avalable, then one can cdibrate the indrument usng asandard
reference gas and then convert the instrument reedingsinto
actud ppm of agpedific gas based on the rddive senstivity,
aso known as calibration factor.

Thecalibration factor for agpedific gasisdefined as

sengtivity to agandard ges

Cdibraion factor =
sengtivity to a gpedific ges

For example, when the PID sensor is exposad to 100 ppm
Isobutylene gas, the indrument will messure say 10 mV fromthe
sensor. When exposed to 100 ppm benzene ges, the
ingrument will measure say 17.5 mV. Then the cdibration
factor for benzene, rddiveto isobutyleneis:

10mv
= 057

175mv
Appendix C containsalig of cdibration factors for common
organic vgpors. There are two waysto use these cdibration
factorsto obtain acaculated concentration of another gas:

Cdibration factor (benzene) =
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1) Direct reading of a gpecific gasin ppm:
step 1. Obtain the cdibration factor of agiven organic
vgpor. For example, benzene has a cdibration factor of
0.57 rdaiveto the sandard 100 ppm isobutylene gas.

step 2 Multiply the dandard cdibration gas vaue ( such as
100 ppm of isobutylene) by the cdibration factor to obtain a
compensated cdibration dandard vduefor thegiven ges, i.e

cd factor x gandard vaue = compensated vaue
( 057 x 100ppm =57ppm for benzene)

step 3. Enter the compensated cdlibration Sandard vaue,
ingead of the actud cdibration gandard vauein sep 3 of
section 4.7.2. For example, enter 57 ppm ingteed of 100
ppmin gep 3. Continue to finish gas cdlibration usng the
sandard cdibration gas ( 100 ppm isobutylene).

After the cdibration is completed, the unit will give direct
reading in ppm when exposad to agpedfic gas. Inthis
example, the indrument will digolay 100 ppm when exposd
to 100 ppm benzene ges

2) Manual conversion of readingsfor a pecific gas.
step 1: Cdibrate the indrument usng andard cdibration
gas asdescribed in sections 4.7.2 - 4.7.3.

step 2: Obtain the cdibration factor of agiven organic
vapor (ethelig in Appendix C). For example, benzene
hes a cdlibretion factor of 0.57.
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step 3: When exposad to agpedific gas, multiply the
ingrument reeding by the cdibration factor manudly. The
result isthe calculated vdue in ppm for the spedific ges For
example, if theindrument is cdibrated using isobutylene ges
When expaosad to 100 ppm benzene gas, it reads 175.4.
Multiply this vaue by the cdlibration factor of benzene
(057). Theresult is 100 ppm which isthe actud
concentration of benzene,

Note: the calibration factor isused to providean
approximate reading for a given gaswhile usng another
gas (such aslsobutylene) asreference gasduring
calibration. The specified measurement accuracy of
MiniRAE Plus Professonal PID can be met only through
using the actual gasdirectly during the calibration
process.
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4.8 Clear Data

The Professond PID unit cdculates and gores the vaues of
TWA, STEL, Pesk concentration and 12 hoursof STEL
readingstaken a 15 minutesinterva (atota of 51 reedings).
In addition, the time Sampswhich indicate when the unit was
last turned on and off, when the peek occurred and when the
TWA adam occurred (if any) will also berecorded. These
dored data can be deared by sdecting the "dlear datd’ menu

option.

1. Cler dataoption isthe 8th menu optionin Table 4.1.
- Digdlay showsaflashing "Clr ALL" messsge

2 If usrswant to clear data, press [enter] key to confirm the
menu Hection. All 51 datdog vaues and time damp
numberswill be erasd.

3. Press[menu] key will move to the next menu option without
dearing the data
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4.9 Set Hour and Minute

In Hygiene Mode, users are dlowed to change the hour and
minute of the built-inred timedodk. A 24 hour format is used
for the hour vdue.

1. "Sa hour and minute" option isthe 9th menu option in Table
4.1
- Digdlay shows"Hr  hh.mm"* with the left-
mod digit flashing, where "hh" is
the current hour and "mm" is current: minute

2. Tomodify thistime, sarting from the left-mod digit, use
[up] or [down] arow key to changethe digit value and
[enter] key to confirm the digit, the flashing digit will then
move on to next digit toitsright. Repeet this process until
al 4 digits of the new time are entered.

3. To presarvethe current hour and minute, press [menu] key
a gep 1 or inthemiddle of gep 2, the unit will abort the
"hour and minute' entry and move to the next menu option.

4. Note: if the sscurity levd of theunitisset to "no change
dlowed" (levd 0), gep 2 will not have any effect onthe
current hour and minute. Usarscan view the time but can
not dter thetime.
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4.10 Set Month and Date

In Hygiene Mode, usars are dlowed to change the month and
date of the built-in red time dock.

1. S"month and date’ option isthe 10th menu gptionin
Table4.1.
- Digday fows"dA mm.dd' with the left-
mod digit flashing, where "mm" is
the current month and "dd" is current date.

2. Tomodify thisdate, darting from theleft-mogt digit, use
[up] or [down] arrow key to changethe digit vdue and
[enter] key to confirm the digit, the flashing digit will then
move on to next digit to itsright. Repest this process urtil
dl 4 digits of the new month and deteis entered.

3. To presarve the current month and dete, press[menu] key
a gep 1 orinthemiddle of gep 2, the unit will abort the
"month and dete' entry and exit the programming task.

4. Note: if the sscurity levd of theunitisset to "no change
dlowed'(levd 0), gep 2 will not have any effect onthe
current month and date. Usarscan view the date but can
not dter the date.
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4.11 Set Security Level

In Hygiene Mode, authorized users are dlowed to st the
security leve from the PC so that three levdls of different data
protection can be setup for the operator of the ingrument.

1) leve O security: inthislevd, usars can view three darm limits
and the current time and date in programming task. They
are not dlowed to meke any changes

2) levd 1 ssaurity: inthislevd, users have to enter a4 digits
password before they can enter the programming tasks
Oncein the programming task, they are dlowed to change
dl menuitems

3) levd 2 ssaurity: inthislevd, usars are dlowed to meke any
changesin programming task. Thereisno nead for a
password to enter the programming task.

The security level hasto be st up by "ProRAE-76" softwarein
PC. See section 6 for details on how to ingdl the ProRAE-76

oftware on PC, how to interface the MinIRAE Rus ingrument
to PC, and how to set up security levelsin PC.

A brief summary on how to set up security leve in PC indudes

Sep 1: From the main menu of the ProRAE software, Open
the Hygiene Mode configuration (hygieneCFG ) filefrom the
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File sub-menu, then choose Ingrument Setup function from
the Options sub-menu. The PC digalay will show adidog box
asshown in Screen 6.9.

Sep 2. Move cursor to the security leve section of the menu
and choose one of the three security levels by dicking the
mouse on one of the three radio buttons.

Step 3: After the ingrument configuration is completed, send it
to the indrument as described in section 6.9. The security leve
should now be setup correctly in the indrument.
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4.12 Change Password

In Hygiene Mode, authorized users are dlowed to st a
passvord for the ingrument so that when leve 1 security is
sdected for the instrument, users have to enter avaid password
In order to enter the programming task.

The password hasto be set up by "ProRAE-76" softwarein
PC. See s=ction 6 for details on how to ingdl the ProRAE-76
software on PC, how to interface the MiniRAE Flusingrument
to PC and how to change passwvord in PC.

A brief summary of the Sepsindudes

Sep 1. Fom the main menu of the ProRAE software, Open
the Hygiene Mode configuration (hygiene CFG ) filefrom the
File sub-menu, then choose Ingrument Setup function from
the Options sub-menu. The PC display will show adiadog box
asshown in Screen 6.9.

Sep 2. Move cursor to the password section of the menu and
typein the 4-digit password.

Sep 3. After theindrument configuration is completed, send to
the ingtrument as described in section 6.9. The new password
will now take effect in the ingrument.
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5.0 PROGRAMMING IN SURVEY
MODE

The MinRAE Flus Professond PID Unit ishuilt with a
microprocessor to provide programming flexibility. In Survey
Mode operation, users can choose anew Site number, sdect
one of two cdibration data, re-cdibrate the unit, change the
sampling period, dear data memory, changethe ges
concarntration darm limits, and change time and dete of the red
time dock.

The programming is menu-driven to provide intuitive end-use
operation. The digplay shows the menu option, and the key
ped is used for the menu sdection or data entry to eech menu

option.
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5.1 Menu Options

The programming menu for Survey Modeindudes 11 menu
optionsasshown inthe Table 5.1 bdow. User entersthe
programming menu by pressng [menu] key. Thefird menu
option will gppear inthedigplay. User can use the other three
keysto perform the desired programming tasks. At the
completion of eech menu entry, the digolay will automaticaly
advance to next menu option. Pressing the [menu] key will exit
the current menu option and move to the next menu option.
After squendng through al 11 menu options, the unit will
return to norma operation.

Each option isexplained in the following sections - Theflow
chart of the programming task in Survey Modeisshowniin
Appendix B.
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Table5.1

Menu Option Display
1 Ste Hection StE xx
2 Sdect cdibration deta GAS-x
3 Zero gascdibraion CO XxXx.x
4 Enter dandard gas vadue Clu xxx.x
5 Sandard gas cdibration CLxxxX
6 Sat sampling period (in ssconds) P XXX
7 Cler dl data Cr ALL
8 S low dam limit LA XXX
9 S high dam limit HA Xxxx
10 Changetime (hour and minute) Hr xx.xx

11.  Changedae (month and date) dA Xxxx

Note 1. xxxx isthe previoudy stored data
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5.2 Keys for Programming Task

The operaion of the five keys during the programming task in
Survey Modeisidenticd to thet of Hygiene Mode

Table5.2
Key Function in Programming Task
[on] Thiskey does not function during
programming task
[up] Increment numerica vaue for data entry

[down] Decrement numericd vauefor data
entry

[enter] Confirm menu sHection

[menu] Exit current menu sdectionand go to
next menu option
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5.3 Entering into Programming Task

CAUTION

Do not perform programming task in the
potentially hazar dous environments that
require continuous protection. Thereal time
monitoring of gas concentration will be
interrupted during programming task.

1. TheMinIRAE FusPrafessond PID Unit should dreedy be
turned on dreedy before entering the programming task. If
itisnat on, refer to section 2.4 for power on procedure.

2. Press[menu] key to enter programming menu.

3. Note if theunitisinthemidde of datdog (a
"d" will be digdlayed next to Ste number), it will
not respond to the [menu] key. Thisisto prevent
entering the programming task while the datdog
operaion hasnot been completed. Wait for the
data og operation to complete or force the
datalog operation to sop by pressing [enter] key,
then enter programming task agan.
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5.4 Select Site Number

1. Thefird menu option (item 1in Table5.1) isto dlow users
to sdect anew gte number.
- Digdlay showsthe following messege
"StE XX
where xx is the current Ste number.

N

Press[up] key once to increase the Site number by one.
Press [down] key once to decrease the Ste number by one,

w

. By halding down the [up] or [down] key, the Ste number
will autometicaly advance to next number & gpproximatdy
once every hdf second. Thisalows usarsto advanceto a
new dte number rgpidly without repetitively pressing the
keys.

4. \When the Ste number reaches the maximum value of 49 it
will automatically wrap around to zero.

5. When adesred new Ste number isreached, press [enter]
key will acogpt the new Ste number and moveto next
menu option.

o

If [menu] key ispressedin gep 3, the previousSte
number will not be changed and the digolay will show next
menu option.
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5.5 Select Calibration Data

In Survey Mode, users are dlowed to sdect anyone of thetwo
previoudy stored gas cdibration datato be used for current ges
measurement. Thesetwo gas cdibration data are identified by
agngledigit gas number 1 or 2.

1. Sdect Cdibraion Dataisthe 2nd menu optionin Table 5.1.
- Digolay shows" GAS- X" where "x" islor
2. Thisindicatesthat the current cdlibration
datasdectionis"gas 1" or "gas 2'. For
example, "gas 1" may be cdibrated usng
isobutylene gas, while "gas 2" may be cdlibrated
usng benzene gas or usng cdibration factor.

2. To changethe cdibration datasdection, use[up] or
[down] key to changethe digit vauefrom 1to 2 or vice
vasa Note when the unit isfirg shipped from the factory,
"ges 1" iscdibrated usng 100 ppm isobutylene, "gas 2" is
un-cdibrated.

3. Depress|[enter] or [menu] key after the sdectionis
completed and move to the next menu option.
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5.6 Calibration of MiniRAE Plus

In Survey Mode, user is dlowed to sdect one of two previoudy
dored cdibration data. It istherefore ds0 necessary to
cdibrate and sore two sets of cdibration deta. The cdibration
procedure for either one of the two gasesisidentica to thet of
the Hygiene Mode. Please refer to section 4.7 for the detailed
sepsof cdibration.

Note: before garting any cdibration procedure, make sure that
the correct gas number is sHected fird in the previous menu
(seesetion 5.5). After the cdibration procedure is completed,
the cdibration datawill be automaticaly sored into the
currently sdlected gas number.
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5.7 Set Sampling Period

Usarsare dlowed to sdlect asampling period for the dataog
operdion. This period can be between 1 second to 9999
seconds.

1. "Sa Sampling Period" option isthe 6th menu optionin

Table5.1.
- Digdlay hows"SP  xxxx" with the left-
mod digit flashing, where "xxxx" isthe
previoudy stored sampling period in seconds.

. Tomodify thisperiod, garting from the left-mogt digit, use
[up] or [down] arrow key to changethe digit vaue and
[enter] key to confirm the digit, the flashing digit will move
to next digit to itsright. Repet this process until dl 4 digits
of the new sampling period are entered. Note: If "0
second is entered, the entry will beignored and the
previoudy sored sampling period will be usd.

3. To presarvethe previoudy stored sampling period, press

[menu] key & gep 1 or inthe middle of gep 2, the unit will
abort the data entry and move to the next menu option.
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5.8 Clear Data

The Professond PID unit gores up to 50 single reedings of the
time weighted average of the gas concantration. The time (hour
and minute) at the end of each sampling period will dso be
recorded for each reading. These sored data can be cleared
by sdecting the "dear datd’ menu option.

1. Clea dataoption isthe 7th menu optionin Table 5.1.
- Digdlay showsaflashing "Clr ALL" message

2 If usarswant to dear data, press [enter] key to confirm the
menu sdection. All 50 datalog vaues and time gamp
numberswill be erasd.

3. Press[menu] key will move to the next menu option without
dearing the data,
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5.9 Set Low Alarm Limit

In Survey Mode, users are dlowed to define alow darm limit.
When gas concantration is below thislimit, the darm will not be
adivated. The minimum vaue for thislow limit is zero.

1. St "low damlimit" option isthe 8th menu option in Table
5.1.
- Digglay hows"LA xxxx" with the left-
maod digit flashing, whare "xoxxx" is
the previoudy dored low darm limit.

2. Tomodify thislimit, darting from the left-mogt digit, use
[up] or [down] arrow key to changethe digit vaue and
[enter] key to confirm the digit, the flashing digit will then
move on to next digit toitsright. Repeet this process until
dl 4 digitsof the new low dam limit are entered. Note: if
thelow dam limit is higher then the high darm limit, the
dataentry will be aborted and the previoudy sored low
dam limit will be restored.

3. To presarvethe previoudy sored low darm limit, press
[menu] key & ep 1 or inthe middle of gep 2, the unit will
abort the low darm limit entry and move to the next menu

option.
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5.10 Set High Alarm Limit

In Survey Mode, users are dlowed to define ahigh darm limit.
When gas concentration exceeds this limit, the darm will be
adtivaed a the highest frequency. The high limit and low limit
a0 ddfine the range whereoy the darm sSgnd will vary its
frequency. The maximum vaue dlowed for high limit is999.9.

1

S "high darm limit" option is the 9th menu option in Table
51
- Digdlay shows"HA  xxxX" with the eft-
mod digit flashing, where "xxxx" is
the previoudy ored high darm limit.

To modify thislimit, garting from the left-mod digit, use
[up] or [down] arow key to changethe digit value and
[enter] key to confirm the digit, the flashing digit will then
move on to next digit toitsright. Repeet this process until

dl 4 digitsof thenew high dam limit are entered. Note: if
the high dam limit islower then thelow dam limit, the deta
entry is aborted and the previoudy stored high darm limit
will be restored.

3. To presarvethe previoudy dored high darm limit, press

[menu] key & gep 1 or in the middle of ep 2, the unit will
abort the high darm limit entry and move to the next menu

option.
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5.11 Set Hour and Minute

In Survey Mode, users are dlowed to sat the hour and minute
vaue of thered timedock. The procedures for setting the hour
and minute vdue are identicd to that of Hygiene Mode Please
refer to section 4.9 for operation detalls.

5.12 Set Month and Date

In Survey Mode, users are dlowed to sat the month and date
vaue of thered time dock. The procedure for satting the
month and date value isidenticd to that of Hygiene Mode.
Please refer to section 4.10 for operation detalls.
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5.13 Select Datalog Option

In Survey Mode, authorized users are alowed to select one of
the following two different datalog options from the PC:

1) manud sampling option: in this option, users haveto press
[enter] key to dart each sampling period. When asampling
period is completed, the datalogging operation will Sop.

2) continuous sampling option: in this option, usars press
[enter] key onceto dart thefird sampling period. At theend
of each sampling period, next sampling period will Sart
automaticaly. The datdogging operation will not stop urtil
ancother [enter] key ispressed. Thisoptionisvery ussful for
"un-atended" data sampling operation.

The datalog option hasto be set up by "ProRAE-76" oftware
in PC. See s=ction 6 for detalls on how to inddl the ProRAE-
76 software on PC, how to interface the MinlRAE Plus
indrument to PC and how to sdect dataog option from PC.

Hereisabrief summary on how to sdect datdog option in PC:
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Sep 1. From the main menu of the ProRAE-76 software,
Openthe Survey Mode configuration file (survey.CFG) from
the File sub-menu, then choose Ingrument Setup function
from the Options sub-menu. The PC digplay will show a
didog box as shown in Screen 6.10.

Sep 2. Move cursor to the datalog option section of the menu
and choose one of the two options by dicking the mouse on
one of thetwo radio buttons

Step 3: After the ingrument configuration is completed, send it
to the ingtrument as described in section 6.9. The gppropricte
dataog option will be setup correctly in the ingrument now.
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5.14 Select Data Type Option

In Survey Mode, authorized users are alowed to select one of
the following two different data type to be sored from the PC:

1) peek data option: in this option, the pesk vaue during each
sampling period isgored. For example, if the sampling period
IS = to be 60 seconds, then the maximum reading during eech
60 seconds sampling period will be Stored.

2) average data option: in this option, the average vaue during
each sampling period issored. For example, if the sampling
period is set to be 60 seconds, then the average vadue of 60
readings during each 60 ssconds sampling period will be sored.

The datatype option hasto be st up by "ProRAE-76"
softwarein PC. See section 6 for details on how to ingdl the
ProRAE-76 software on PC, how to interface the MinlRAE
Flusingrument to PC and how to sdlect dataog option from
PC.

Hereisabrief summary on how to sdect datatype option in
PC:

Sep 11 From the main menu of the ProRAE-76 software,
Openthe Survey Mode configuration file (survey.CFG) from
the File sub-menu, then choose Ingrument Setup function
from the Options sub-menu. The PC digplay will show a
didog box as shown in Screen 6.10.
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Sep 21 Move cursor to the data type option section of the
menu and choose one of the two datatype options by dicking
the mouse on one of the two radio buttons.

Sep 3: After theindrument configuration is completed, send it
to the ingtrument as described in section 6.9. The gppropriate
datatype option will be sstup correctly in the ingrument now.
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Thispegeisintentiondly left blank



SECTION6 COMPUTER INTERFACE FOR MINIRAE

6.0 COMPUTER INTERFACE
FOR MINIRAE PLUS

Each MinIRAE Plus Professond PID kit is shipped with an
integral oftware package, caled ProRAE-76 and a computer
interface cable. This software package offers additiond
cgpabilitiesto the basc MiniIRAE Plus PID indrument to
enhanceits functiondity.

This software package runs on any IBM compatible Persond
Computer (PC) under Windowsa 3.1 and later environment*.
It dlows usarsto re-configure the MinRAE Plus Professond
PID unit to ether Hygiene or Survey Mode, to st darm levels
to seect security level and password for Hygiene Mode, and to
sdect datdog options for Survey Mode. It dso dlows usersto
retrieve data og results from the ingrument in order to perform
dataandyss, report generation or record keeping. Inddlation
and operdion of this software package is described in following
sections

* Note: aDOS verson with smilar cgpabilities of the
ProRAE-76 softwareis dso induded for usarswho prefer to
use DOS operdting environment in their PC.  See section 6.12
for detalls on ingalaion and operaion of the DOS vergon of
ProRAE-76 software.

Compatibility and Differences between ProRAE-75
and ProRAE-76
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Due to herdware differences between MiniRAE (modd PGM -
75) and MiniRAE Flus (modd PGM-761S and PGM-76), the
ProRAE-76 0oftware package is not compatible with the
exising ProRAE-75 software packege. The ProRAE-76 will
only work with MinRAE Plus product line while the ProRAE-
75 will only work with MinRAE product line

All the mgor features areidenticd between these two versons
of oftware packages. The only differencesin ProRAE-76 are
summaized bdlow:

1) A text browse window is used to display text data, ingteed of
usng the NotepadO  program from Windows. Thiswill
diminate some confusion.

2) Thedaafile will dways be saved in binary format with .cfg
fileextengon. User does nat need to ded with two type of data
files ( binary and text file) asin PrORAE-75 software

3) The Survey mode data can dso be digdlayed in grgphic
format, as with the Hygiene mode data. However, the grgphic
datais only meaningful when the datalis callected in continuous
sampling mode ( See Section 5.1.3 for details of datalog mode).
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6.1 Installation of ProRAE-76

ProRAE-76 software packege is supplied with the MinRAE
Fus Prafessond PID Basc Kit. This software packegeis
avalablein 35" diskette ( cdl factory for a5.25" diskdteif
necessary ). To inddl the ProRAE-76 for Window verson,
insart the diskette into the "A" drive. ( Note: do not use B:
drivefor inddlation ). From the Program Manager of
Window, pull down the File sub-menu. Sdect Run fromthe
ub-menu. A didog box will gopear as shown in Screen 6.1

Screen 6.1 Run Menu of Window
b Bw

Command Line:

| a\zetup Cancel

] Run Minimized Browse. ..

Typein"a\sstup " in the command line box then depress
[enter] key on the keyboard or dick [OK] button on the menu.
The ProRAE-76 software package will beinddled
autometicaly under anewly crested directory - cdled
ProRAET6. After the oftwareisinddled successfully, aRAE
logo icon will gppear in the PPoRAE-76 Application Program
Group.
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6.2 Connecting MiniRAE Plus to PC

Thebadgc kit of MinRAE Plus Professond PID unit is supplied
with a PC interface adgpter cable. Connect theround 8 pin
plug & one end of the cable to the multi-interface jack a the
rear 9de of the PID unit. Connect the DB-25 connector & the
other end of the cable to the paralld printer port of the PC. (
Note: do not connect to the serid port of the PC by migtake.
Thepadld port isusudly a25 pin female D connector onthe
back of the PC, the sarid port isusudly a25 or 9 pinmde D
connector )

Caution: Before connecting the cable to the MinIRAE Flus
unit, make sure that the power on both the PID unit and PC are
turned off. After the cable is connected, turn on the power to
the PC. During the communication sesson between PC and the
D unit, PC will directly read and write to the memory of the
PID unit. Therefore, it isimportant to turn off the power to the
PID unit o that the memory content will nat be disturbed during
datatrander.

Note thereal timedock in the MiniRAE Plusunit will be
turned off whileit isconnected tothe PC. Therefore, it is
recommended to check and updatethereal time dock
after connecting MiniRAE Plusto the PC to ensurethe
correct timeand date information in the unit.
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6.3 Starting ProRAE-76

After the ProRAE-76 software is successfully inddled , there
will be an gpplication icon thet howsaRAE logo inddethe
ProRAE-76 Application Program Group of the Program
Manager. To dart the ProRAE-76 program, double dick the
RAE logoicon. The man menu of ProRAE-76 software will
gopear in anew window, as shown in Screen 6.2.

Screen 6.2 Man Menu of ProRAE-76

= ProRae-¥6 - | -

File Communication Options Yiew

Ready

The software functions of ProRAE-76 are organized into four
ub-menusindde the menu bar:

File - manipulate the data or configuration files
Communication - communicate with the MinRAE Fus
Options - configure ingrument or viewing options

View- digolay text or grgphic data
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To invoke afunction within a sub-menu, pogtion the mouse
cursor & thetitle of each sub-menu and dick the left button of
the mouse to pull down the sub-menu. Movethe cursor to the
desired function in the sub-menu and dick the left button of the
mouse to activate the function.

Thereisdso a toal bar beneath the menu bar. The frequently
usad functions are represented in thistoal bear in the form of a
and| icon. For example, the Send funcioninthe
Communication sub-menu is represented asasmdl arrow
with the letters"SEND". When the Mouse cursor (asmdl
arrow) is postioned near eech icon in thetool bar, ashort text
will dso gppear at the bottom of the Window to describe the
function of thisicon.

Thistool bar dlows usarsto invoke afunction conveniently by
dicking on the icon without going through the sub-menus.
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6.4 Receive Data from MiniRAE Plus

In order to recaive datafrom MinlRAE Plus, usarsfirg haveto
connect the MiniIRAE Plus unit to aPC as described in section
6.2. From the main menu of ProRAE-76 software, sdect the
Receive function from the Communication sub-menu or dick
the Recelve icon (left arow with "Recv" dtters) from the tool
bar.

A message will gppear:" Recaving deta, please wait for about
20 Sec....". After the datais recaived successfully, adidog box
will be shown, indicating thet the Recaiving Processis
completed. Click the[OK] button, the datawill be diplayed in
graphic form autométicdly. Note : the datacan dso be
displayed in text format using the Data functionfrom Viewsub-
menu.

If the communication is not successful, an error message will
gopear. Check the cable to make sure that the connectors on
both end of the cable are securdly seated in the sockets. Try to
recaive dataagain. If the error message dlill appear after
repeated atempts, cdl authorized service center for help.
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6.5 View Data

After the datdog resulits are trandfarred from MinlRAE Plus
Professond PID Unit into PC, usars can view the datain
graphic or text format. From the main menu, sdect Plot
fundionfrom Viewsub-menu for agrgphic digolay of the data
Streen 6.3 shows atypicd grgphic diglay. Thedam limitis
shown asahorizontd line

Screen 6.3 Graphic Dislay

[ ProRae-76 Survey data just Received From Mini-RAE - |«

File Communication Options Yiew
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When viewing the grgphic diglay of the deta, it may be
necessary to adjus the horizontal scde (timein hours) or
verticad scae ((gas concentration in ppm ) to get abetter
digilay. Choosethe Set View Range fundion from the
Options sub-menu to modify the viewing range, asshownin
Screen 6.4
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Sreen 64 S View Range Didog Box

¥ axis : time

Hour Minute

ot [

Hour Minute

End

¥ axis : gas concentration

100.00 FPM

Note if users enter anew gart or gop hour for viewing which is
outdde the actud datdlog dart and Sop time, an error message
will gopear. Usars should dways st the art and stop hour for
viewing to be within the actud datdog Sart and stop hour.

Users dso can choose the Sdlect Plat Type fundion from the
Options sub-menu to change the type of grgphic digolay.
Screen 6.5 shows the didog box for sdecting plot type. The
default plot typeis"Areaplot”.

Screen 6.5 Sdect Flot Type Didog Box
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= Select Plot Type

® Line plot (] Symbol
) Area plot

O 3D Area plot

ORx (o]

Note : in Survey mode, the x- axis of the grgphic data disolay
may nat reflect the actud timeif the datawas not collected ina
continuous sampling mode. The graphic dataiis plotted based
on the assumption thet the fird data point isthe garting time,
and each subsequent deta point is collected after one sampling
period.
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Users can seect the Data fundion from View sub-menu to sese
atext digolay of the datafile

Screen 6.6 Text Datain Text Window
— I - |

Serial Number: BBABEEOH *
QOperator ID: S8ite:

Date:= 22 Month: 3 Year:
Data type: Peak value
Sampling interval: 68 second
filarm limits:

High limits: 1@8@.8 ppm

Low 1limits: 18.8 ppm

Local Time Concentration Alarm Status
¢ ppm > High Low

B6:33 13.3
2 #6:34 3.3
3 B6:35 24.3 L
4 A6:36 41.3 L
5 #6:37 13.3 L
6 B6:38 82.3 L
? A6:39 58.3 L
2] 86 =48 15.3 L
2 B6:=41 7.3 L
18 B6:42 113.3 H L 3
- -

Eﬂpy to clipboard I | Print I |§Canc:el§|

Thetext dataisdisdlayed in atext window. Screen 6.6 shows
atypicd text datadigplayed in atext window.

Thetext datafor Hygiene Mode indudes the dart, sop and
dapsetimeof the PID unit. It dsoindudesthedam limitsand
actud vdues of TWA, STEL and Pesk messurements. The
Peek time isthe time when the Pegk actudly oocurs. The
STEL vaduesa every 15 minutesinterva aredigilayedin
chronologicd order.  The darm datus column will disdlay a
letter "P',"S" or "T" if Pesk, STEL or TWA limit is excesded.

Thetext datafor Survey Mode indudes high, low darm limits,
sampling intervd, data type and gas concentration of 50 Stes.
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Thedam datus column will digdlay aletter "H" or "L" if High
or Low darm limit is excesded.

Note: thetext data can be saved astext file ( ASCII characters
) by high light the area of the text window and dick the Copy to
Clipboard button. Then user can open another word
processing program , such as WordO , Word PerfectO
NotepadO , eic. to paste in the text from the dipboard and

saveit asatext file Users can d<o print the text datausing the
Print button.
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6.6 Save Data File

After viewing the dataresults, it may be desrable to savethe
datafilefor future use. Users have to sdect Save As function
from the File sub-menu or dick the Save As icon (adisk)
fromthetool bar. A didog box will gopear, whichissmilar to
Screen 6.7.

Soreen 6.7 Save Fle Didog Box

File Hame: Directories:
| demo_dat | c:\proraefb

S :

= prorae?b
+
&+

Save File as Type: Drives:
[ConfigFiles (.cfg)  [*#] [=e B

Typein adedred file namein thefile name box. Chooseany 8
charatter asfilename Alwaysuse .DAT asfilename
extengon. Click [OK] button or depress [Enter] key to save
thefile Oncethe datafileissaved on disk, users can open it a
alaer imefor further andysis or report generdtion.

Note: the datafile saved in this manner with .DAT extengonis
asecure format which usars can nat modify or temper with
eadly.

6.7 Print Data File
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After viewing the dataresuits it ispossbleto print the datato a
printer in order to obtain ahard copy of thetext or graphic deta
report. To print the grgphic data, choose the Plot function form
the Viewsub-menu fird. The graphic datawill be displayed.
Users need to select Print fundtion from the File sub-menu, or
dick the Print icon ( aprinter ) from thetool ber to print the
graphic data. To print the text data, choose the Data function
form the Viewsub-menu fird. Thetext datawill be displayed
inabrowsewindow. Thendick Print button to print the text
data

A printer stup didog box will gppear before the printing Sarts
S0 that the paper Sze, orientation, printer type, etc. can be
configured correctly.

Note: the MinRAE Plusto PC interface uses pardld port on
the PC. If the printer dso usesthe pardld port onthe PC, itis
necessary to disconnect the MiniRAE Plusinterface cable from
the pardld port and connect the printer to it before ahard copy
canbemade. A convenient way to do soistouseaA-B
switch box which dlows usersto switch between the MinRAE
Flus and apardld printer quickly.
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6.8 Configure MiniRAE Plus from PC

The ProRAE-76 software dlow usarsto configure the
MiniRAE Fus Professond PID Unit for Hygiene or Survey
Mode operation, st darm leves, sdect security leve and
passwvord for Hygiene Mode, and select datalog options for
Survey Mode from PC and send the configuration information
to the unit when it is readly.

From the main menu of ProRAE-76 oftware, sdect the Open
function from the File sub-menu, or dick the Open File icon (

anopenfolder). A didog box will gopesr, as shown in Screen
6.8.

Streen 6.8 FHle Opening Diadlog Box

File Name: Directories:
| suweﬁ. cfg | c:hproraefb

hyaiene_cfg r = e\ o

survey_ cfg = prorae76

+
+
List Files of Type: Drives:
Config Files ("cto)  [#] [=c: 2]
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There should be two or more configuration filesin thefileligt.
Each configuration file hes afile extenson of .CFG. Thereare
two generic configuration files supplied with ProRAE-76
oftware HY GIENE.CFG and SURVEY .CFG. Choose ether
the SURVEY .CFG or HY GIENE.CFG by highlighting thefile
name and depress [Enter] key or dick [OK] button.

Thetitle bar of the main menu will show: "PoRAE-76
c\prorae/6\hygienecfg’ or "ProRAE-76 c\prorae/6
\aurvey.cfg" when the corresponding file is opened.

If users do nat need to modify the default indrument
configuration from the generic .CFG file, skip the following
seps and go to Section 6.9 directly.

If users nead to modify the configuration, choose the
Ingrument Configur ation function from the Option sub-
menu, or dick the Configuration icon ( amall boxeswith CONF
letters) from the todl bar, adidog box will gopear as shownin
Screen 6.9 (Hygiene Mode) or Screen 6.10 ( Survey Mode).
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Sreen 6.9 Hygiene Mode Configuration

Operator 1D:

Site Name:
“Year:

Password:

Alarm limits

Peak limit :

TWA limit

STEL limit :

™ Security level

> change not allowed

® change allowed, need password

> change allowed, no password

(< Save calibration & clock data

Usars can now move the cursor to each data entry box tofill in
the information, such as Operator ID, Site Name, Alarm

Limits, etc. User can dso dick on the radio button to choose
security levels, datdog options or datatype, etc. After dl the
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information are entered, depress [Enter] key or dick [OK]
button.

Screen 6.10 Survey Mode Configuration

Operator 1D

Site Name:
“ear:

Password:

rAlarm limits

Lows limit : . ppm

Sample interval: second

Datalog option™ ] [ Data type

) continuous sampling } Peak value

® manual sampling ® Average value

%RAE < Sawve calibration & clock data

Note: the Operator ID, SteNameand Year informationis
only used for reference purpose. It isnot sent to the MinIRAE
Flusingrumert.
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Saving calibration and dock data:

In both Hygiene and Survey Mode configuration didog box,
thereis a check box a the bottom of the didog box : " [ ] save
cdibration and dock data'. If thisbox is checked, thenthe
cdibration data, passivord and red time dock informetion will
be preserved in the unit so that users do not need to re-cdibrate
or re-enter password and red time dlock information after a
new configuration information is sant to the unit.

If this box is not checked, then dl the configuration information,
except the sarid number will be over written by the new
configuration sstup. Inthis case, usars need to re-cdibrate and
re-enter the passord and red time dock information.
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6.9 Send Configuration to MiniRAE
Plus

In order to send the configuration information to the MiNIRAE
Flus Professond PID Unit, select the Send function from the
Communication sub-menu or dick the Send icon (right arrow
with "Send” |etters) from the toal bar.

A message will gopear " Sending deta, please wait for about 40
Sc....". After theinformation is sent successfully, adidog box
will gppear to indicate that the Send Processis completed.
Click the[OK] button or depressthe [Enter] key and the
soreen will return to main menu.

If the communication is not successful, an error message will
gopear. Check the cable to make sure that the connectors on
both end of the cable are securdly sedted in the sockets. Try to
send information again. If the error message il gopear after
repeated attempts, cal authorized service center for help.
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6.10 Save Configuration File

In order to save the configuration information for future use,
users can sHect Save As fundion from the File sub-menu or
dick the Save As icon (adisk ) from thetool bar. A didog
box will gppear, Smilar to Screen 6.7.

Typein adedred file namein thefile name box. Usarscan
choose ay 8 character asfile namewith .CFG asfile name
extensgon. Avoid usng HYGIENE.CFG or SURVEY.CFG
asfile name because these two files are reserved for the generic
configuration files,

Oncethe configuration fileissave on dik, usrscan openita a
later time for further modification or send it to MinRAE Flus.
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6.11 Other Functions of ProRAE-76

1) Exit ProRAE-76 Program:

To exit the ProRAE-76 program, choose Exit fundion from the
File sub-menu.

2) Copy to Clipboard:

Choose Caopy to Clipboard function from the Options sub-
menu. Thiswill dlow the grgphic image to be copied onto the
dipboard. Users can then padte the graphic image to other
Windowsa programs, such asword processing programs,
presentation graphic programs, ec. eic. Pleaserefer to the
goplication program manudsfor details on how to paste
imeges,

3) Enter Serial Number :

If the serid number printed on the datalog report does not
match the number on thelabd on the back of the unit, refer to
s=ction 6.12.3 to enter acorrect serid number.
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6.12 DOS Version of ProRAE-76

A DOS verson of the ProRAE-76 software isinduded in this
package. It can beingdled on any PC compatible computers
usng DOS 5.0 and later verson of DOSwith 640K byte
memory and 1 M byte of hard disk oace. ThisDOSverson
software is provided for userswho prefer to use DOS
operating environment in their PC.

The DOS verson of ProRAE-76 offers Smilar functiondlity
avalable in the Windows versoninwhich usarsare dlowed to
configure the MinNRAE Rusingrument to be in ather Hygiene
or Survey Mode. Users can dso st the security leve and
password in Hygiene Mode and select datadog optionsin
Survey Mode. In addition, they can retrieve datafrom the
MinIRAE Pusand place the detain atext file for dataandyds
or record kegping. The fallowing sectionswill describe how to
ingal the DOS verson of the ProRAE-76 software and how to
operateit.

Note: it isnot necessry to inddl the DOS verson of ProRAE-
76 onto hard disk. Usar can d<o run this program directly from
the floppy disk. Seeindruction in Section 6.12.2. on how to
run the program directly from floppy disk.
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6.12.1 Installation of ProRAE-76 for
DOS

Insert the ProRAE-76 diskette supplied with the basic kit into
the"A" drive. Thisisthefirg disk drive on mogt PC which
usudly accept 3.5" diskette. (If the A: drive accepts 5.25"
floppy, please cal the factory for afree copy of the ProRAE-
761n5.25" floppy format). Do not use the second disk drive or
B drivefor ingdlation. Make surethat you sdect the correct
disk formet for A drive. From the DOS promt, type "aingdl”
followed by [enter] key:

C:\> aingall [enter]

Note the bold face letter shows the keysto be entered by the
use. Theltalic letter shows the computer response.

The software will autometicdly indall itsdf onto the C. drive (
hard disk drive) of the PC under anewly cregted directory -
cdled PRORAE. After the softwareis successtully inddled, a
message Will be digplayed to indicate thet theinddlaion is
completed.

LR R RS SRR RS SRR EEEEEEEEEEEEEEEEEEEEEEEEEEE S

Installation Completed! *

*

To start type prorae and hit Enter *

*
*
* *
*
* *

LR R R RS SRR RS SRS EEEEEEEEEEEEEEEEEEEEEEEEEEE R
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6.12.2 Operation of ProRAE-76 for
DOS

Sep 1. dat ProRAE-76 for DOS program:
Type"prorag’ followed by [enter] key to Sart the program:
C:\PRORAE> prorae [enter]

Usars should see fallowing main menu:

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S

* ProRAE-76 DOSversion *
* *
*  for MiniRAE Plus Professional PID Unit *
* *
* V230 Date: 3/22/95 *

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE S

Menu Selection:

1. Configure MiniRAE Plus for Survey Mode
la. manual sampling - datalog peak
1b. manual sampling - datalog average
1c. continuous sampling - datalog peak
1d. continuous sampling - datalog average

2. Configure MiniRAE Plus for Hygiene Mode
2a. Level 0 security - no change allowed
2b. Level 1 security - change allowed, need password
2c. Level 2 security - change allowed, no password
3. Read Data Back from MiniRAE Plus
4. Exit

Enter :
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To run the program directly from floppy drive, place the
disketteinto A: drive, type

C:\a [enter]

A\ cd prorae [enter]

A:\PRORAE\ prorae[enter]

Sep 20 connet MINRAE Plus

Connect the MinIRAE Flus Professond PID unit to the pardld

port of the PC, asdescribed in section 6.2. Note: thisgepisa
vary important gep. If the unit is not connected correctly to PC,
there will be error messages during data trander.

Step 3: choose menu operdions

From the main menu, usars can choose fallowing four
operdions.

1) Configurefor Survey Mode:

To configure the MinRAE Plus-76 to be in Survey Mode, type
"1d',"1b","1c" or "1d" basad on the choice of the datdog
option, and followed by [enter] key.

Type la  :manud sampling - datdog pesk
1b - manud sampling - datdog average
1c : continuous sampling - data og pesk
1d : continuous sampling - detalog average

See sections 5.13-5.14 for adetailed description of these two
dataog optionsin Survey Mode. Note: the factory default
setup isfor manua sampling, datalog peek vaue (18). Users
will ssethe fallowing digalay:

Reading Information from PID Unit ....
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EEPROM-UTILITY for Xicor 24(L)Cxx

Calling format :

- Burn : sdt_xic LPT B filespec [ messagefil espec]

- Read : sdt_xic LPT Rfilespec [ messagefilespec] -
Verify : sdt_xic LPT V filespec [ messagefil espec]

- Clear : sdt_xic LPT C [ messagefilespec]

If messagefilespec not specified then output to SCREEN
Legal valuesfor LPT are 1, 2, 3, 4.

please wait....

After about 20 seconds if the trandfer is successul, the display
will changeto:

Sending Manual Survey Mode Configuration ....
Event Datal ogging.

EEPROM-UTILITY for Xicor 24(L)Cxx

Calling format :

-Burn : sdt_xic LPT B filespec [ messagefil espec]

- Read : sdt_xic LPT Rfilespec [ messagefilespec] -
Verify : sdt_xic LPT V filespec [ messagefil espec]

- Clear : sdt_xic LPT C [ messagefilespec]

If messagefilespec not specified then output to SCREEN
Legal valuesfor LPT arel, 2, 3, 4.

please wait....
It will take gpproximatdy 40 seconds to complete the trandfer

of information from PC to MinRAE Plus After the information
is sent successfully, amessage will be displayed:
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==>task completed successfully
type any key to continue....

Type any key, the screen will return to main menu. Disconnect
the interface cable, the MinIRAE Flusis now ready for Survey
Mode operation.

If thereis any problem during the communication, there will be
an error message

Error 8 ==> Target board not connected to the
selected LPT

or

Error 3 ==> Verification negative

Check the cable to make sure thet the connectors on both end
of the cable are securdly seeted in the sockets. Try to send
informetion again. If after repeated tries, the error messages il
persg, cdl authorized service center for customer support.

6-28



SECTION6 COMPUTER INTERFACE FOR MINIRAE

2) Configurefor Hygiene Mode:

To configure the MiniRAE Plus-76 to be in Hygiene Mode,
type"2d', "2b" or "2c¢", degpending on the choice of the security
level, and followed by [enter] key.

Type 2a  :levd Osecurity ( no change alowed)
2b  :levd 1 scurity ((changedlowed,

need to enter apassword )
2c - levd 2 security ( change dlowed,
no need to enter apassword )

See sction 4.0 for adetailed description of the security leve
for Hygiene Mode operation. The fectory default setup for
Hygiene Modeislevd 1 security.

Note: when option "2b" is entered, anew screen will be
digolayed to ask for a password:

YOUR CURRENT PASSWORD IS, XXXX

Please enter a new 4 digit password then press enter key:
if you type morethan 4 digit number, only thefirst 4 digitswill be
stored as new password

Typein afour digits password here and followed by [enter]
key.

It will take gpproximatdy 40 seconds to complete the trandfer
of information from PC to MinRAE Plus After the information
is sent successfully, amessage will be displayed:
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==>task completed successfully
type any key to continue....

Type any key, the screen will return to main menu. Disconnect
the interface cable, the MIiNIRAE Flusis now reedy for Hygiene
Mode operation.

Save calibration and dock data:

After anew corfiguration is snt to the MinRAE Plus, the
previoudy sored measurement datawill dl be erased and the
default darm limitswill beusad. However, the cdibration data,
passvord, serid number and red time dock information will be
preserved in the unit so that users do not need to re-cdibrate or
re-enter password, seria number and red time dock
information.

To eraedl datainduding cdibration deta, passwvord, serid
number and red time dock informetion, type "hygieng' or
"survey" falowed by [enter] key from DOS prompt:

C:\PRORAE> hygiene[enter]

or

C:\PRORAE> aurvey [enter]

A generic default configuration will be sent to the unit
respectively. Inthiscase, usars need to re-cdibrate and re-
enter the password, serid number and red time dock
information.

3) Recaive Data from MiniRAE Plus.
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To recaive datafrom MiniRAE Flus type 3" and followed by
[enter] key. The digdlay will how:

Receiving Data From MiniRAE Plus......

EEPROM-UTILITY for Xicor 24(L)Cxx

Calling format :

-Burn : sdt_xic LPT B filespec [ messagefil espec]

- Read : sdt_xic LPT R filespec [ messagefil espec]
Verify : sdt_xic LPT V filespec [ messagefil espec]

- Clear : sdt_xic LPT C [ messagefilespec]

If messagefilespec not specified then output to SCREEN
Legal valuesfor LPT arel, 2, 3, 4.

please wait...

It will take approximately 20 seconds to complete the data
trandfer from MinNIRAE Flusto PC. After the dataisrecaved
successully, amessage will be displayed:

==>task completed successfully
Your need to specify afileto store the data ( e.g.
survey.txt) Please enter an output file name:

Type any file name with up to 8 characters as file name and
TXT asfileextenson. For example, "survey. TXT" isavdid
filename

Fallowing text window will be displayed:
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h:-lul.! Buia fran BiwiBAE.....

I urvoy . dat
Jate; 13 MHowth: 12
Sampling imtereal: 1 secomd
filara linlts:
High limits: 200.0 ppm
Lov linite: @ P
Local Time Comcentration Alarn Status
(o) Bigh low
[ ] | .H->] 23.7 kL
1 93:8L 819.7 H L
2 [ H: 8 7.6 [
3 [ ‘H.'§ 35.9 L
4 9:61 330.9 H L
L] [ . H .] mn.e kL
[] 93:89 63.9 L
7 [ K [
8 93:0% 9.2 L
9 18:0% 199%.4 H L
19 19:09 3.4 L
1 isey  isva n__L

Thistext window shows the deta just recaived from the
MiniRAE Plus. Use[up] and [down] arow keys or [page up]
and [page down] key to browse through the datafile. Usars
can not modify the data at this point. Depress[esc] key to exit
the text digdlay window and return to the main menu.

Edit datafile

Theddafileis saved asatext filein ASCII format under the
name that users have specified. Usars can invoke any text
editor to review or modify thedatafile. For example, user can
type"edit urvey.txt " to invoke the text editor come with
DOS. Usrscan dso import the datafile into a soread sheet or
graph program for further data processng and dataandyss

Print datafile

Users can print the deta file directly to aprinter using "print”
commend from DOS prompt:
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C:\PRORAE> print surveyitxt [enter]

Remember to disconnect the MiniRAE Flus unit from the printer
port of the PC and connect aparald printer to it before
printing. A Smple A-B switch box is recommended to dlow
usarsto switch between MiniRAE Plus unit and the printer
conveniently.

4) Quit the ProRAE program:

From the main menu of ProRAE software, type "4 to exit the
program and return to DOS prompt.

Note: if the ProRAE program is terminated abnormdlly dueto
communication errors or file name spedification arors ec., the
main menu may not be digolayed and the norma DOS prompt
may not be shown. Usars should dwaystype 4" or type "Cirl-
C' (hdd"Cil" and"C" keys Imultaneoudy) to quit the
program and return to norma DOS prompat.
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6.12.3 Enter Serial Number

Each MinRAE Fus Professond PID unit isassgned aunique
6 digits serid number in the factory. This number isshownon
the labd on the back of the unit. This same number isdso
gored in the computer memory o thet during datalogging
operdtion, the serid number is printed on the deta report.

The unique serid number isloaded into the nonHvolaile memory
of eech unit in thefactory. It will not be erased evenif the
battery isremoved. A DOS program is provided to dlow user
to re-enter the seriad number into the unit if for some reasons
that the serid number isdtered or erased.

Note: in ome older units, the serid number is not entered into
the computer memory a thefactory. User need to enter the
sid number.
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Hereisthe procedure to enter the serid number :

Sep 1. connet MinNRAE Plus
Connect the MinIRAE Plus Professond PID unit to the pardld
port of the PC, as described in section 6.2.

Sep 2: dat serid number program:
Type"sx" followed by [enter] key to Sart the program:
C:\PRORAE> s [enter]

Users should see fdllowing main menu:

LRSS EE S S EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEES

* Rae System PGM-76 PID Serial Number Setup Program  *

* *

* Feb 1995 *
LRSS S EE S SEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEES
UNIT SERIAL NUMBERIS: XXXXXX

ISTHISSERIAL NUMBER CORRECT? (Y/N)

Step 3: enter serid number:

Type"Y" to quit the program if the number matches the number
printed on the beck labd of the unit. Type"N" if the number is
incorrect. The display will ask for acorrect serid number.

PLEASE ENTER 6 DIGITSSERIAL NUMBER XXXXXX

After the new serid number is acoepted and sent to the unit, the
digolay will show:
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SETUNIT SERIAL NUMBER == XXXXXX

VERIFICATION SUCCESSFUL

The program will terminate automaticaly.
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7.0 THEORY OF OPERATION

MiniRAE Plus Professond PID unit usesanewly developed
Electrodd ess discharge UV lamp as the high energy phaton

source for the PID indrument. A gpedid high efficency lamp
driver is deveoped to turn onthe UV lamp (see Fgure 7.1).

sensor
LCD display

|
keypad micro- driver
computer
buzzer

electrometer

UV lamp

Fgure7.1 Blodk Diagram of MinRAE Fus
Professond PID Unit



SECTION 7 THEORY OF OPERATION

A sampling pump continuoudy drawsar sample into the
ionization chamber. Theionization chamber for the MiNRAE
Flus Prafessond PID unit is condructed asasmdl cavity in
front of the UV lamp. The dectrode ismade of wired mesh so
thet the high energy UV light can shine through the mesh and
exdte the gas molecules when they acrosstheface of the UV
window. Theions collected on the dectrode are measured by
an dectrometer.

A angle chip microcomputer is used to control the operation of
the lamp, darm buzzer, LED, sampling pump, power supply
and the dectrometer. 1t measures the dectrometer readings
and cdculates the gas concentrations based on cdibrationto a
known reference gas. A 7-digit LCD display is used to show
thereadings The us interacts with the unit through 5 keys on
the front pand.

The unit is powered by arechargegble lead acid baiteries A
built-in charging drcuit alows the batteries to be charged
directly froma12 VDC source
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8.0 MAINTENANCE

Asghown in Hgure 8.1, the mgor items of MinIRAE Plus
Professond PID Unit thet require periodic mantenance are

Battery
Probe Assambly
Sensor module

Fgure8.1 Man components of MinRAE Plus
Professond PID
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8.1 Battery Charging and Replacement

When the display flashes "bAt" message, the battery requires
recharging. The battery may bereplaced in thefidd if
required. It isrecommended to recharge the MinIRAE Flus
Professond PID unit upon retuning from fidd work. A fully
charged battery powers MinRAE Plus Prafessond PID unit
for 10 hours continuous operation. The charging timeisless
then 10 hoursfor afully discharged bettery. The charging
areuit uses atwo-step condant voltage charging method to
prevent over-charging.

WARNING:
TO REDUCE THE RISK OF IGNITION OF
HAZARDOUSATMOSPHERES RECHARGE
BATTERY ONLY IN AREA KNOWN TO BE NON
HAZARDOUS REMOVE AND REPLACE BATTERY
ONLY IN AREA KNOWN TO BE NON HAZARDOUS
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Rechar ging Professonal PID Unit

1.

2.

Turn off power of the Professond PID unit.

Open the rubber cover on the bottom side of the PID unit
and connect the AC adapter (or the automotive DC
charging adapter, depending on the power source) to the
power jack.

Thereisahbi-colored LED indde the LED window which
will provide an indication of the charging datus

Red -battery isbeing charged

Green -charging is completed

No Light - bad connection or defective baitery

Make sure that theindicator LED turnsred to indicate thet
the unit has made good contact and isbeing charged. After
the LED turns green, the unit isfully charged.

Replacing Battery

1.

2.

Tumn off power of the MinRAE Plus Prafessond PID unit.

Refer to Figure 8.1, unscrew the probe assambly, remove
four screws that hold the back cover of the unit to gain
access to the battery compartment.

There are two batteriesingde the unit. Unplug one bettery

from the battery jack on the top cover of the unit. Pluga
fully charged battery into the jack. After thefirg bettery is
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replaced, replace the second battery. Note: thereisared
time dock ingdethe unit. If both batteries are disconnected
from the unit & the sametime, thered time dock will be
dissbled. Usershaveto re-program thered time dock
dfter the batteries are inddled (see section 4.9 and 4.10 on
how to program red time dock ).

4 Ensurethe battery plug is securdy connected to the
MinRAE Plus Professond PID unit.

5 Clo=the MinRAE Fus Professond PID unit coversand
tighten screws

6. Thereisan optiond battery charger accessory for the
MinIRAE Fus Professond PID Unit. Thischarger will
dlow usersto charge aspare battery outsde the unit. Plug
the battery to the jack on the back of the charger to charge
the spare battery.
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8.2 Filter Replacement

During the course of normd operation, dust and resdud ges
vgpor may build up on the membranefilter. The build up rate
depends on the working environment and the concentration of
the the vgpors being sampled. Asaguide, it is recommended
to replace the membrane filter once awesk or when thefilter is
diirty upon visud ingpection.

1. Turn off power of the MiNRAE Flus Professona PID Unit.
Remove the probe assambly.

2. Useatweezersto remove and replace the smdl O-ring
and the membranefilter from the round hole on the front of
the sensor block. Make surethet the O-ring is seeted
correctly. Otherwise, the sampling probe will not be ar

tight.

3. Attach the probe assambly. Check for air leskeage. (see
Fction84)
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8.3 Sensor Module Cleaning

During the course of normd operaion, afilm of gas vapor may
build up ingde the sensor module: The rate a& which thefilm
deve ops depends on the type and concentration of the vapors
being sampled. Asaguide, it isrecommended to dean the
sensor module upon returning from fidd work.

The sensor module is mede of four mgior components, as
shownin Hgure 8.2

Moidure filter and O-ring

Sensor block

Lamp house

Lamp and O-ring

HEXHEAD

Fgure 8.2 Disassembly and Assembly of Sensor
Module of Professond PID Unit
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Sensor M odule Cleaning Procedur e

1. Turn off power of the MinRAE Flus Professond PID Unit.

2. Referto FHgure 8.1, unscrew the probe assambly, remove
four screws and open the MinIRAE Plus Professond PID
Unit. Remove the sensor module by gently pulling the
module avay from the PCB of thetop cover.

3. Rde toFHgure8.2, and carefully remove 4 hex nuts from
the back of the lamp house. Remove the lamp and O-ring.
Also remove the membranefilter and smal O-ring which
are hdd together indde the round hole on the front cover.

Note: the sensor block ishold together by another 4 hex
nuts a the back of the sensor block. Itisnot
recommended to remove these 4 inner hex nuts and
completdy disassamble the sensor block for deening.
Smply loosen these 4 inner hex nutsfor deaning. Thisway
dl theindividud pieces of the sensor block can be deaned
eadly without the hasde of disassembling and assambling
the entire sensor block.

4. Cleanthe sensor block usng GC grade methandl, followed
by weter to rinse the sensor block thoroughly. Itishighly
recommended that a ultrasound bath to be used to deen the
sensor block for a leest 3 minutes

5. Make sure the sensor block isfully dried beforeitis
resssembled. A damp sensor block will cause excessve
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leskage and sensor fallure. Itis recommended to blow dry
the sensor block or bakeit a 75° C for 5to 10 minutesto
endureitisfully aried.

. Replace the membranefilter and smdl O-ring into the front
hole of the sensor block.

. Refer to Hgure 8.2, insart the lamp into the large O-ring
fird. Then push the lamp and O-ring into the lamp house,
atach the deaned sensor block to the lamp house by 4
hex nuts Make sure thet the 4 inner hex nuts are tight
before putting on the 4 outer hex nuts. Note: tighten these
nuts by hand usang anut driver while usng ascrew driver on
the front to hold the screw in place. Do not over tighten
these hex nuts because the oft Teflon parts can be

damaged esglly.

Make sure thet the coaxid cable (tan color) with alugis
atached to the lower right screw (opposite to the screw
with yedlow cable atached) before putting on the nut.

Note: it isessy to put the sensor block upside down.

Make sure that the sensor block with a danted edge and an
dignment mak isline up with lamp housing having asmilar
dignment mark ontheedge. If the sensor block isingdled
upside down, the round hole on the front of the sensor
block will nat line up with the opening on the front of the
unit housing.

. Referring to FHg. 8.1, insart the sensor module into the three
holes on the PCB. Make sure that the two Tygon tubes are
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free of any "kink" and are not caught under the sensor
module

9. Closethe MinIRAE Pus Professond PID Unit coversand
replace probe assambly.
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8.4 Probe Assembly Cleaning

During the course of norma operation, Sgnificant amount of
dugt and partides can be drawn into the sensor module. A dust
filter (3ed wodl ) isinsarted into the cavity & the base of the
probe assembly to remove these dugt and particles.

Therate a which the dust and particles accumulate depends on
the working environment. Asaguide, it is recommended to
replace this dudt filter once awesk.

1. Turn off power to the MinRAE Flus Professond PID Unit.

2. Removethe probe assambly. Useasmdl tweezersto
remove the ded woal indde the cavity. Insat anew one
into the cavity. Make surethat it Says snugly fitingdethe
cavity.

3. Replacethe probe assambly.

4. Tumonthe MIiNIRAE FlusUnit. Wait for the pump to
come on. Check to seeif ar isdravn into the gasinlet

probe. If the probeisair tight, when the gasinlet is blocked

by afinger, the pump noise should change and asrong
suction forcewill befdt.
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8.5 Lamp Cleaning and Replacement

If thelamp does not turn on or thereis excessve film build -up
on the lamp window, the unit will dplay amesssgeof " Eir
xxxX " to indicate thet adeaning or replacement of thelamp
may be reguired. Periodic deaning of the lamp window will
aso remove film depodits and restore lamp sendtivity. Care
mugt be exercised when deaning the window so that
window surfaceisnot damaged.

1. Turn off power of MinRAE Plus Professond PID Unit.

2. Referto FHgure 8.1, unscrew the probe assambly, remove
four screws and open the PID covers. Remove the sensor
module from the PCB. Disassemble the sensor block from
the lamp house as described in section 8.2,

3. Gattly pull out the lamp, avoiding contact with the flat
window surface.

4. Clean or replace anew lamp, avoiding contact with the flat
window surfece.

5. Assemble the sensor block and the lamp house. Put back

the sensor module. Close the PID covers and replace
screws. Replace probe assambly.
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Lamp Window Cleaning Procedure:

For lampswith 10.6 €V or 11.7 eV windows, deanthe
window surface with anhydrous methanal using a cotton
swab. Rub in adrcular motion & moderate pressure. After
deaning, hald the lamp up to the light at an angle to detect
any remaining film. Repeet the process until the lamp
window isdean. Rinse thoroughly with anhydrous
methanal to remove any resdues on the window.

Never touch the window surfacewith fingersor
anything which may leave a film.

(CAUTION: WATER WILL DEGRADE BOTH 106
OR 11.7 EV WINDOW SURFACES DO NOT USE
WATER TO CLEAN THE LAMP WINDOW AT
ANY TIME)
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8.6 Pump Replacement

The sampling pump is rated for 4000-5000 hours of continuous
operation. It will consume higher amount of energy and reduce
its sample draw capatiility sgnificantly when gpproaching the
end of the spedified lifetime of the pump. Asaguide itis
recommended to replace the pump a Sx month intervds, if the
indrument is heavily utilized during the period.

1.

2.

Turn off power of the MinRAE Flus Prafessond PID Unit.

Refer to Figure 8.1, unscrew the probe assambly, remove
four screws and open the Professond PID Unit.

Refer to Figure 8.1, and carefully removetwo  screwsthat
hold the pump to the top cover. Disconnect two Tygon
tubes connected to the pump. Note which tube goesto the
inlet barb and which goes to the outlet barb of the pump.
Disconnect the dectricd wire from the pump to PCB.
Remove the pump.

Replace anew pump. Connect the dectric wire. Connect
two Tygon tubes to the pump and tighten the pump to the
top cover with two screws. Make sure that thetwo Tygon
tubes are free of any "kink" and are nat caught under the
$ENsor module:

Close the MinIRAE Plus Professond PID Unit coversand
replace screws.
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6. Replacethe probe assambly.

7. Turn onthe MinIRAE Plus Unit. Wait for the pump to
comeon. Check to seif arisdravninto the gasinlet
tube If the pump works correctly, when the gesinlet is
blocked by afinger, the pump noise should changeand a
grong suction forcewill befdt.
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9.0 TROUBLESHOOTING

Table9.1
Problem Possible Reasons & Solutions
Cannotturn on | Reasons. Bad battery connection
power after Discharged battery
chagingthe Defective battery
battery Microprocessor hang-up
Battery switch is off
Solutions: Check beattery connection
Charge or replace battery
Reset microprocessor by
turning off and thenon
bettery switch
no LED or Reasons. Defective LED or LCD
LCD beck light back light
Solutions: Cdl authorized service
center
Buzer Reasons. Bad buzzer
inoperdive

Solutions, Cal authorized sarvice
center
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Problem Possble Reasons & Solutions
Reeding Reasons. Dirty or wet sensor
aonormdly Dirty probe assambly
high Dirty membranefilter
Solutions: Clean sensor module
Clean probe assembly
Replace membranefilter
Usewater trgp disk
Reeding Reasons. Lampdirty or week
abnormaly
low Solutions: Clean or replacelamp
(see s=ction 8.4)
"B o X" Reasons. Dirty sensor
message during Week or defective lamp
operation
Solutions: Clean sensor
Replace lamp, filter
Reed asmdl Reasons. Thereisactudly a
background background gesleve
vaue Ingtrument zero drift

Solutions: Do zero gas cdibration
(seesection4.7.1)




SECTION 9 TROUBLESHOOTING

Problem Possble Reasons & Solutions
Readingjump | Reasons. Incorrect gas cdibration
around Low sandtivity to cd ges
randomly
Solutions. Re-cdibrate
Usedifferent cd ges
Sow response | Reasons.  Leskagein probe assembly
to gasinput or sensor module
Solutions. Tighten the probe
assambly and sensor
module
Noar drava | Reasons. Defective pump or leskege
gesinlet tube in probe assambly and
Sensor module
Solutions. Replace pump, tighten the
probe assembly and
Sensor module
"Lo bAt" Reasons. Discharged battery
message a
power on Solutions: Recharge baitery




SECTION 9 TROUBLESHOOTING

Problem Possble Reasons & Solutions
Can nat turn off | Reasons.  Microprocessor hang-up
unit or
corrupted Solutions: Turn off thenturnon
charactersin battery switch
LCD digdlay Rdoad software from PC
Full scde Reasons. Dirty or wet sensor
measurement in
humid Solutions: Clean and dry sensor
environment Use water trgp disk

to block out moidure
Messuremat | Reasons. Dirty lamp/ sensor module
max out a Wesk lanp
catanlevd

Solutions: Cleen lamp/ sensor module

Replace new lamp
Cdibration Reasons: No dandard gasinput
aror message Low sangtivity to cd ges

Solutions: Make sure sandard gas
flowsinto inlet probe

Changecd gas
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APPENDIX A.

FLOW CHART OF HYGIENE
MODE OPERATION
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APPENDIX A.

FLOW CHART OF HYGIENE
MODE OPERATION

PROGRAMMING TASK

®

STEL limit  [eter ] "SA yooxx"

menu

TWA limit lenter ] "tA Yo"

menu

peck limit “PA X"

enu
zerogasca [e”‘ef ) "COxxxX"

enter ddvaue |ete | "Cluxxx.x"
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std ges cal eter | "CLXxXXX"

menu
cear dl data "Clr All"
menu

changetime "Hr xx.xx"

change date @ "dA xXxxx"

menu
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APPENDIX B.

FLOW CHART OF SURVEY
MODE OPERATION

NORMAL OPERATION
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APPENDIX B.

FLOW CHART OF SURVEY MODE

OPERATION
PROGRAMMING TASK

®

select site "SItE xx"

menu

select cal data "GAS - X"

Zero gas cal "CO xxx.x"

enter std value "Clu xxx.x"

men

std gas cal "CL xxx.x"

low limit enter] "L A XxX.X"

high limit "HA xxx.x"

change time

men

change date "dA xx.xx"

enter

"Hr xx.xx"
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APPENDIX C.

RESPONSE INFORMATION

Cdibration factors for anumber of commonly used
organic vgpor for 10.6 eV lampisindudedin Teble

Cl
TableC.1
Correction Factorsfor the 10.6 eV lamp:
Compound Correction
Factor

Acetaldehyde 55
Acetone 1.1
Allyl dcohol 2.4
Benzene 0.53
Butadiene 1.0
Butyl acetate 2.6
Carbon disulfide 1.2
Cyclohexane 1.4
Cyclohexanone 1.0
Cyclohexene 0.90
Diethyl amine 0.97
Diethyl sulfide 0.51
Ethyl acetate 4.6
Ethyl dcohol 12
Ethyl benzene 0.52
Ethyl ether 1.1
Ethylene 9.9
Heptane (n-) 2.6
Hexane 4.2




APPENDIX C. RESPONSE INFORMATION

Hydrogen sulfide 4.1
Isopropy! acohol 6.0
Methyl ethyl ketone 0.86
Methyl isobutyl ketone 12
Methyl methecrylate 14
Octane (n-) 1.8
Perchloroethylene 0.58
Pinene (a) 0.31
Pinene (b-) 0.37
Propylene 1.7
Syrene 0.42
Tetrahydrofuran 18
Toluene 0.50
Trichloroethylene 0.52
Vinyl chloride 214
Xylene (m-) 0.43
Xylene (0-) 0.59
Xylene (p-) 0.45

The cdibration factorsin Table C.1 are measured rdaive to
100 ppm Isobutylene ges a 50% rdaive humidity and 25°C.
Thesefactors may change a higher concentration leve or

different temperature and humidity conditions




APPENDIX D.

QUICK REFERENCE GUIDE
HYGIENE MODE

Key Display Meaning
ON HG - xxx power on and version #

diAg .. diagnostic in progress

0.0 real time reading (ppm)

N « 00 STEL reading (ppm)
N « 00 TWA reading (ppm)
N 0.0 Peak reading (ppm)
N bAt 6.0 battery voltage (V)
D on/ off backlight
ENTER mute buzzer for 1 minute
MENU +oN  CLr... power on and clear data
D +on HG - xxx power on with diagnostics
ON OFF 0.0 turn off power ? (Y or N)
® ENTER confirm power off
MENU Pd-000.0 verify password
® ENTER (4imes) enter 4 digit password
MENU SA 025.0 Set STEL limit (ppm)
MENU tA 010.0 Set TWA limit (ppm)
MENU PA 050.0 Set Peak limit (ppm)
MENU C0 00 Zero gasreading (ppm)
® ENTER reset reading to zero
MENU Clu100.0 Enter standard gas value
® ENTER (4imes) enter 4 digit (0- 999.9)

GASOn turn on gas bottle
® ENTER CAL... calibration in progress

C1 100.0 standard gas reading
® ENTER reset reading to std value
MENU CIr ALL Clear dl data? (Y or N)
MENU Hr 00.00 Set hour and minute
MENU dA 01.01 Set month and date
General Message

Err 0.0 sensor or lamp failure

Lo bAt low battery voltage

CLr... clear datain progress

ClEmr calibration error




SURVEY MODE

Key Display Meaning
ON Su-xxx power on and version #

diAg.. diagnostic in progress

00 00 site# (00) and real time

reading (ppm)

N « 00 TWA reading (ppm)
N 0.0 Peak reading (ppm)
N bAt 6.0 battery voltage (V)
D on/ off backlight
ENTER 0od 0.0 start / stop datalog
D +on Su-xxx power on with diagnostics
ON OFF 0.0 turn off power ? (Y or N)
® ENTER confirm power off
MENU SItE 00 enter site number (0-49)
MENU GAS-1 select gas cal data( 1 or 2)
MENU CO0 00 Zero gas reading (ppm)
®ENTER reset reading to zero
MENU C1u 100.0 Enter standard gas value
® ENTER (4 times) enter 4 digit (0- 999.9)

GASOn turn on gas bottle
®ENTER CAL... calibration in progress

C1100.0 standard gas reading
®ENTER reset reading to std value
MENU SP 0001 enter sample period (sec)
MENU Clr ALL Clear dl data? (Y or N)
MENU LA 010.0 Set low darm limit (ppm)
MENU HA 100.0 Set high darm limit (ppm)
MENU Hr 00.00 Set hour and minute
MENU dA 0101 Set month and date
Key Functionin Programming Mode
ON - does not function in programming mode
D - increment numerical value for dataentry
N - decrement numerical value for data entry

ENTER - confirm menu selection or accept data entry
MENU - exit current menu selection, go to next menu




