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Warranty

This equipment is sold subject to the mutual agreement that it is warranted by us
free from defects of material and of construction, and that our liability shall be limited to
replacing or repairing at our factory (without charge, except for transportation), or at
customer plant at our option, any material or construction in which defects become
apparent within one year from the date of shipment, except in cases where quotations or
acknowledgements provide for a shorter period. Components manufactured by others bear
the warranty of their manufacturer. Thiswarranty does not cover defects caused by wear,
accident, misuse, neglect or repairs other than those performed by Teledyne or an autho-
rized service center. We assume no liability for direct or indirect damages of any kind and
the purchaser by the acceptance of the equipment will assume all liability for any damage
which may result from its use or misuse.

We reserve the right to employ any suitable materia in the manufacture of our
apparatus, and to make any alterations in the dimensions, shape or weight of any parts, in
so far as such alterations do not adversely affect our warranty.

Important Notice

This instrument provides measurement readings to its user, and serves as atool by
which valuable data can be gathered. The information provided by the instrument may
assist the user in eliminating potential hazards caused by his process; however, it is
essential that all personnel involved in the use of the instrument or its interface, with the
process being measured, be properly trained in the processitself, aswell asall instrumen-
tation related to it.

The safety of personnel is ultimately the responsibility of those who control process
conditions. While this instrument may be able to provide early warning of imminent
danger, it has no control over process conditions, and it can be misused. In particular, any
alarm or control systemsinstalled must be tested and understood, both as to how they
operate and as to how they can be defeated. Any safeguards required such as locks, labels,
or redundancy, must be provided by the user or specifically requested of Teledyne at the
time the order is placed.

Therefore, the purchaser must be aware of the hazardous process conditions. The
purchaser is responsible for the training of personnel, for providing hazard warning
methods and instrumentation per the appropriate standards, and for ensuring that hazard
warning devices and instrumentation are maintained and operated properly.

Teledyne Analytical Instruments, the manufacturer of this instrument, cannot
accept responsibility for conditions beyond its knowledge and control. No statement
expressed or implied by this document or any information disseminated by the manufac-
turer or its agents, isto be construed as a warranty of adequate safety control under the

user’s process conditions.
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Photometric Analyzer Part I: Control Unit

Introduction

1.1 Overview

The Teledyne Analytical Instruments Model 6000B Control Unit,
together with a6000B AnalysisUnit, isversatile microprocessor-based
instrument.

Part I, of thismanual coversthe Model 6000B General Purpose NEMA
4 Bulkhead Mount Control Unit. (The AnalysisUnit iscoveredin Part Il of
thismanual.) The Control Unitisfor indoor/outdoor usein anonhazardous
environment only. The AnalysisUnit (or Remote Section) can be designed
for avariety of hazardous environments.

1.2 Typical Applications

A few typical applications of the Model 6000B are:

e QOilin refinery waste water condensates Streams

+ CL, HC, SO, H,S instack gases or Liquid Streams
»  Chemical reactionmonitoring

*  Product Color monitoringliquids

»  Petrochemical processcontrol

e Quality assurance

* Phenol inwater

» Hazardouswasteincineration

» CLO,, Hypochlorite monitoring

» F, monitoring

1.3 Main Features of the Analyzer

TheModel 6000B Photometric Analyzer issophisticated yet simpleto
use. The main features of the analyzer include:

“PV Teledyne Analytical Instruments Partl: 1-1



1 Introduction Model 6000B

* A 2-lineaphanumeric display screen, driven by microprocessor
electronics, that continuously promptsand informstheoperator.

» Highresolution, accurate readings of concentration fromlow
ppm levelsthrough to 100%. L arge, bright, meter readoui.

* Versatileanalysisover awiderange of applications.

» Microprocessor based el ectronics: 8-bit CMOS microprocessor
with 32 kB RAM and 128 kB ROM.

» Threeuser definable output ranges (from 0-1 ppm through
0-100 %) allow best match to users process and equi pment.

» Cadlibrationrangefor convenient zeroing or spanning.

* AutoRanging allowsanalyzer to automatically select the proper
preset rangefor agiven measurement. Manual overrideallows
the user to lock onto a specific range of interest.

* Twoadjustableconcentrationaarmsand asystemfailurealarm.

» Extensiveself-diagnostictesting, at startup and on demand, with
continuouspower-supply monitoring.

* RS-232serid digital port for use with acomputer or other digital
communicationdevice.

» Anaogoutputsfor concentration and rangeidentification.
(0-1V dc standard, and isolated 4—20 mA dc)

*  Superior accuracy.

* Internal calibration(optional).

1.4 Control Unit Inner Control Panel

The standard 6000B Control Unit ishoused in arugged NEMA 4 metal
casewith all remote controlsand displaysaccessiblefrom theinner control
panel. See Figure 1-1. Theinner control panel hasadigital meter, an apha-
numeric Vacuum Fluroscent Display (VFD), and thirteen buttonsfor operat-
ingtheanalyzer.

1-2: Part | “PV Teledyne Analytical Instruments
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Figure 1-1: Front of Unmounted Control Unit

Function K eys: Six touch-sensitive membrane switches are used to change
the specific function performed by theanalyzer:

* Anayze Performanalysisfor concentrationcontent of asample.

 System Performsystem-relatedtasks(describedindetail inchapter
3, Operation.).

* Span Span calibratetheanalyzer.

e Zeo Zerocalibratetheanalyzer.

 Alarms Settheaarm setpointsand attributes.

* Range  Setupthe3user definablerangesfor theinstrument.

“PV Teledyne Analytical Instruments Partl: 1-3
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Data Entry Keys: Six touch-sensitive membrane switchesare used to
input datato theinstrument viathe alphanumeric VFD display:

* Left & Right Arrows  Select betweenfunctionscurrently
displayed on the VFD screen.

e Up & Down Arrows  Increment or decrement val uesof
functionscurrently displayed.

« Enter MovesVFD display onto the next screenin aseries. If
none remains, returnsto the Analyze screen.

» Escape MovesVFD display back to the previousscreenina
series. If noneremains, returnsto the Analyze screen.

Digital Meter Display: Themeter display isaLight Emitting Diode
LED devicethat produceslarge, bright, 7-segment numbersthat arelegible
inany lighting. It isaccurate acrossall analysisranges. The 6000B models
produce continuous readout from 0-10,000 ppm and then switch to
continuous percent readout from 1-100 %.

Alphanumeric I nterface Screen: The backlit VFD screen isan easy-
to-useinterface between operator and analyzer. It displaysvalues, options,
and messagesfor immediate feedback to the operator.

I/O Power Button: Thered I/O button switches the instrument power
between | (ON) and O (aKeep-Alive state). Inthe O state, theinstrument’s
circuitry isoperating, but there are no displaysor outputs.

CAUTION: The power must be disconnected to fully
disconnect power from the instrument. When
chassis is exposed or when access door is open
and power cable is connected, use extra care to
avoid contact with live electrical circuits .

AccessDoor : For accessto the electronics and interface panel, the front
panel swings open when thelatchin the panel ispressed all theway inwith
anarrow gaugetool. Accessing the main circuit board and other electronics
requires unfastening the rear panel screwsand sliding the unit out of the
case.

1.5 Control Unit Interface Panel

The Control Unit interface panel, shown in Figure 1-2, containsthe
electrical terminal blocksfor external inputsand outputs. Theinput/output
functionsare described briefly hereandin detail in the Installation chapter of
thismanual.
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1 Introduction

« Power Connection

* Analog Outputs

e Alarm Connections

« RS-232 Port

« Remote Bench

Remote Span/Zero

e Calibration Contact

* RangelD Contacts

e Network I/O

AC power source, 115VAC, 50/60 Hz

0-1V dc concentration and 0-1V dc
range ID. Isolated 4-20 mA dc and 4-20
mA dcrangeID.

2 concentration alarmsand 1 system
aarm.

Serial digital concentration signal output
and control input.

Providesall electrical interconnect tothe
AnalysisUnit.

Digital inputsallow external control of
analyzer calibration.

Tonotify external equipment that
instrument isbeing calibrated and
readingsare not monitoring sample.

Four separate, dedicated, rangerelay
contacts. Low, Medium, High, Cal.

Seria digital communicationsfor [ocal
network access. For future expansion.
Not implemented at thisprinting.

Note: If you require highly accurate Auto-Cal timing, use external
Auto-Cal control where possible. The internal clock in the
Model 6000B is accurate to 2-3 %. Accordingly, internally
scheduled calibrations can vary 2-3 % per day.

Model 6000B
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Installation

Installation of Model 6000B Analyzersincludes:

1. Unpacking, mounting, and interconnecting the Control Unit and
the AnalysisUnit

2. Making gasconnectionsto the system
3. Makingelectrical connectionstothesystem
4. Testingthesystem.

Thischapter coversinstallation of the Control Unit. (Installation of the
AnaysisUnitiscoveredin Part Il of thismanual.)

2.1 Unpacking the Control Unit

Theanalyzer is shipped with all the materialsyou need to install and
prepare the system for operation. Carefully unpack the Control Unit and
inspect it for damage. Immediately report any damage to the shipping agent.

2.2 Mounting the Control Unit

The Model 6000B Control Unitisfor indoor/outdoor usein agenerad
purpose area. ThisUnitis NOT for any type of hazar dous environ-
ments.

Figure 2-1isanillustration of aModel 6000B standard Control Unit
front panel and mounting brackets as shown two mounting tabs are at the top
and two at the bottom of the unitsframe.

“P™ Teledyne Analytical Instruments Partl: 2-1
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Model 6000B

)

NPT Fittings
supplied by
customer

0.0 % Anlz
A1

SET-UP

AC POWER IN
50/60 HZ ¢ 3/4" NPT
115V

=N=/

ALARM OUTPUTS ¢ 3/4" NPT

e

CAUTION

DIGITAL INPUT SPAN ZERO
CAL. CONTACT RANGE
ID CONTACTS RS-232

1" NPT

ONLY AUTHORIZED PERSONNEL SHOULD
CONDUCT MAINTENANCE/SERVICING

MO,

BEFCRE CCNDUCTING ANY MAINTENANCE OR SERVICING:
CONSULT WITH AUTHORIZED SUPERVISCR/MANAGER

S

SOLENOID RETURN
ANALOG OUTPUTS
NET WORK

1" NPT

—
3 10 T 0 o i 1

Figure 2-1: Front Panel of the Model 6000B Control Unit

All operator controls are mounted on the inner control panel "door",
which ishinged on the left edge and doubles as adoor to provide accessto
theinternal components of theinstrument. The door will swing open when
the button of thelatch ispressed al the way in with anarrow gauge tool
(lessthan 0.18 inch wide), such asasmall hex wrench or screwdriver

Viewing
Window

Outer Door
Latch
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~ I’
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Figure 2-2: Required Front Door Clearance

Allow clearance for the door to open in a90-degree arc of radius 11.75
inches. See Figure 2-2.

2.3 Electrical Connections

Figure 2-3 showsthe Control Unit interface panel. Connectionsfor
power, communications, and both digital and analog signal outputsare
described in thefollowing paragraphs. Wire size and maximum length data
appear in the Drawings at the back of thismanual.

’19

EEEE

oD ﬁf'["{'[!'{]"@ﬂ“([‘ | |'.TlSJCD{'DCD
ag AEEaTREE ﬁ IRREAR

S @D SD @@

mhl mn;;mmmm

Figure 2-3: Interface Panel of the Model 6000B Control Unit

For safe connections, ensurethat no uninsulated wire extends
outsideof theter minal blocks. Stripped wire ends must insert compl etely
into terminal blocks. No uninsulated wiring should comein contact with
fingers, toolsor clothing during normal operation.
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2 Installation Model 6000B

Primary I nput Power : The power supply in the Model 6000B will

accept all5 Vac, 50/60 Hz power source. See Figure 2-4 for detailed
connections.

DANGER: Power is applied to the instrument's circuitry as
long as the instrument is connected to the power
source. The standby function switches power on or
off to the displays and outputs only.

115VAC
50/60 Hz

| — Hot
Ground
° ° ° — Neutral

Turn cw to hold
cCew to
loosen wire.

Insert wire ——
here.

[N e | om

Figure 2-4: Primary Input Power Connections

Fuse I nstallation: Thefuse holders accept 5x 20 mm, 4.0A, T
type (slow blow) fuses. Fusesare not installed at the factory. Besureto
install the proper fuse aspart of installation (See Fuse Replacement in
chapter 4, maintenance.)

Analog Outputs. There are eight DC output signal connectors on
the ANALOG OUTPUTS terminal block. There are two connectors per
output with the polarity noted. See Figure 2-5.

Theoutputsare:

0-1V dc % of Range: Voltageriseslinearly withincreasing samplecon-
centration, fromOV at 0% to 1V at 100%. (Full
scale=100% programmed range.)

0-1V dcRangelD: 0.25V =Low Range, 0.5V = Medium Range,
0.75V = High Range, 1V = Cal Range.

2-4: Part | “#™ Teledyne Analytical Instruments
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4-20 mA dc % Range: (-M Option) Current increaseslinearly withincreas-
ing sample concentration, from 4 mA at 0% to 20
mA at full scale 100%. (Full scale = 100% of
programmedrange.)

4-20 mA dc Range ID: (-M Option) 8 mA = Low Range, 12 mA = Me-
dium Range, 16 mA = High Range, 20 mA = Cal
Range.

ANALOG OUTPUTS

’T V;OH.'ITA@E+ —.:.‘ ’T CiﬂRR[ENL_ i‘
I ~—

Negative — [ Floating
ground

Turn cw to hold —= - o C L) . . .

e —Q PO DS O OO

loosen wire.

=— A RRAAARR

0-1vV O/P 0-1v O/P 4-20mA O/P | 4-20mA O/P
RANGE ID % RANGE RANGE ID % RANGE

Figure 2-5: Analog Output Connections

Examples:

The analog output signal has a voltage which depends on the sample
concentration AND the currently activated analysisrange. Torelatethe
signal output to the actual concentration, it isnecessary to know what range
theinstrument iscurrently on, especially when theanalyzer isinthe
autoranging mode.

Thesignaloutput for concentrationislinear over currently selected
analysisrange. For example, if the analyzer is set on arange that was
defined as 0-10 %, then the output would be as shown in Table 2-1.

“P™ Teledyne Analytical Instruments Partl: 2-5
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range | D output for each analysisrange.

Model 6000B

Table 2-1: Analog Concentration Output-Examples

Analyte Voltage Signal
% Output (V dc)

0.0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0

© 00 N OO O b W N L O

=
o

Current Signal
Output (mA dc)

4.0
5.6
7.2
8.8
10.4
12.0
13.6
152
16.8
184
20.0

To provide an indication of the range, asecond pair of anal og output
terminalsareused. They generate a steady preset voltage (or current when
using the current outputs) to represent aparticular range. Table 2-2 givesthe

Table 2-2: Analog Range ID Output - Example

Range Voltage (V)
LO 0.25
MED 0.50
HI 0.75
CAL (0-25%) 1.00

Current (mA)
8
12
16
20

2-6:
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Alarm Relays:

Therearethreeaarm-circuit connectorson theaarm relaysblock
(under RELAY OUTPUTY) for making connectionsto internal alarm relay
contacts. Each providesaset of Form C contacts for each type of alarm.
Each has both normally open and normally closed contact connections. The
contact connections areindicated by diagramson therear panel. They are
capable of switching up to 3ampersat 250 V AC into aresistive load

(Figure2-6).

I A

Normally closed ——

Normally open

<— Normally open

Moving contact ——e | e o 0

— Moving contact

Qe \

-1

THRESHOLD RANGE 1

ALARM 1 -
CONTACT

Figure 2-6: Types of Relay Contacts

Theconnectorsare:

Threshold Alarm 1:

Threshold Alarm 2:

SystemAlarm:

 Can be configured as high (actuates when
concentration isabovethreshold), or low
(actuateswhen concentration isbelow thresh old).
 Can be configured asfail-safe or non-fail-safe.
 Can be configured aslatching or nonlatching.
 Can be configured out (defeated).

* Can be configured as high (actuates when concen-
tration isabovethreshold), or low (actuateswhen
concentrationisbel ow threshold).

 Can be configured asfail-safe or non-fail-safe.

» Can be configured aslatching or nonlatching.
 Can be configured out (defeated).

Actuates when DC power supplied to circuitsis
unacceptablein one or more parameters. Permanently
configured asfail-safe and latching. Cannot be de-
feated. Actuatesif self testfails.
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2 Installation Model 6000B

Toreset aSystem Alarm during installation, discon-
nect power to the instrument and then reconnect it

Further detail can be found in chapter 3, section 4-5.
Digital Remote Cal Inputs

Remote Zero and Span Inputs. The REMOTE SPAN and RE-
MOTE ZERO inputs are on the DIGITAL INPUT terminal block. They
accept 0V (OFF) or 24V dc (ON) for remote control of calibration (See
Remote Calibration Protocol below.)

Zexo: Floating input. 5to 24 V input acrossthe + and —terminals
putsthe analyzer into the ZERO mode. Either side may be
grounded at the source of the signal. 0to 1 volt acrossthe
terminals allows ZERO mode to terminate when done. A
synchronous signal must open and close the external zero
valve appropriately. See Remote Probe Connector at end of
section 3.3. (Withthe-C option, theinternal valvesautomati-
cally operatesynchronously).

Span: Floating input. 5to 24 V input across the + and —terminals
putsthe analyzer into the SPAN mode. Either side may be
grounded at the source of the signal. 0 to 1 volt acrossthe
terminals allows SPAN mode to terminate when done. A
synchronous signal must open and close the external span
valve appropriately. See Remote Probe Connector at end of
section 3.3. (Withthe-C option, theinternal valvesautomati-
cally operatesynchronously.)

Cal Contact: Thisrelay contact isclosed while analyzer is spanning
and/or zeroing. (See Remote Calibration Protocol below.)

Remote Calibration Protocol: To properly timethe Digital Remote
Cal Inputsto the Model 6000B Analyzer, the customer's controller must
monitor the Cal Relay Contact.

When the contact is OPEN, the analyzer isanalyzing, the Remote Cal
Inputs are being polled, and azero or span command can be sent.

When the contact isCLOSED, the analyzer isalready calibrating. It
will ignoreyour request to calibrate, and it will not remember that request.

Once azero or span command is sent, and acknowledged (contact
closes), releaseit. If the command is continued until after the zero or spanis
complete, the calibration will repeat and the Cal Relay Contact (CRC) will
closeagain.

For example:

2-8: Part | “#™ Teledyne Analytical Instruments
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1) Test the CRC. When the CRC is open, Send a zero command
until the CRC closes (The CRC will quickly close.)

2) When the CRC closes, remove the zero command.

3) When CRC opens again, send a span command until the CRC
closes. (The CRC will quickly close.)

4) When the CRC closes, remove the span command.

When CRC opens again, zero and span are done, and the sampleis
being analyzed.
Note: The Remote Bench connector (paragraph 3.3) provides signals

to ensure that the zero and span gas valves will be controlled
synchronously.

Range ID Relays: Four dedicated RANGE ID CONTACT relays.
Thefirst threeranges are assigned to relays in ascending order—L ow range
isassigned to RANGE 1 1D, Medium rangeis assigned to RANGE 2 1D,
and High rangeisassigned to RANGE 3 ID.

Network 1/0: A serial digital input/output for local network protocol.
At thisprinting, thisportisnot yet functional. It isto be used in future
versionsof theinstrument.

RS-232 Port: Thedigital signal output isastandard RS-232 serial
communications port used to connect the analyzer to acomputer, terminal, or
other digital device. Thepinoutsarelistedin Table 2-3.

Table 2-3: RS-232 Signals
RS-232 Sig RS-232 Pin Purpose

DCD 1 DataCarrier Detect
RD 2 Received Data
TD 3 Transmitted Data
DTR 4 Data Terminal Ready
COM 5 Common
DSR 6 Data Set Ready
RTS 7 Request to Send
CTS 8 Clear to Send
RI 9 RingIndicator
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Thedatasent isstatusinformation, in digital form, updated every two

seconds. Statusisreported inthefollowing order:
* Theconcentrationin percent
* Therangeisuse (HI<K MED<LO)
* The span of the range 0-100%, etc)
*  Whichalarm - if any - aredisabled (AL-x DISABLED)
*  Whichaarms- if any - aretripped (AL-x ON)
Each status output isfollowed by acarriage return and line feed.

Threeinput functions using RS-232 have been implemented to date.

They aredescribed in Table 2-4.

Table 2-4: Commands via RS-232 Input

Command Description
as<enter> Immediately startsan autospan.
az<enter> Immediately startsan autozero.

st<enter> Togglinginput. Stops/Startsany status message output
fromthe RS-232, Until st<enter> issent again.

TheRS-232 protocol allowssomeflexibility initsimplementation.
Table 2-5listscertain RS-232 valuesthat are required by the 6110B.

Table 2-5: Required RS-232 Options

Parameter
Baud

Byte

Parity

Stop Bits
Messagelnterval

Remote Bench and Solenoid Valves: The 6000B isasingle-chassis
instrument. However, the REMOTE BENCH and SOLENOID RETURN
connectors are provided on theinterface PCB. The Remote Bench iswired
at thefactory aswell asany optional solenoid valvesincluded in the system.

Setting
2400

8 hits
none

1

2 seconds
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Photometric Analyzer Part I: Control Unit

2.4 Testing the System

After The Control Unit and the AnalysisUnit are both installed and
interconnected, and the system gasand el ectrical connectionsare compl ete,
the systemisready to test. Befor e plugging either of the unitsinto their
respective power sources:

» Check theintegrity and accuracy of the gas connections. Make
surethereareno leaks.

* Check theintegrity and accuracy of all electrical connections.
Make sure there are no exposed conductors

e Check that sample pressuretypically between 0 and 30 psig,
according to the requirements of your process.

Power up the system, and test it by performing the following operation:
1. Repeat the Self-Diagnostic Test as.
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Operation

3.1 Introduction

AlthoughtheM odel 6000B isusually programmedtoyour applicationat
thefactory, it canbefurther configured at theoperator level, or even, cautious-
ly, reprogrammed. Depending onthespecificsof theapplication, thismight
includeall or asubset of thefollowing procedures:

*  Settingsystem parameters:
» Establishasecurity password, if desired, requiring Operator
tologin (securein safefilefor referrence).
» Establishand start an automatic calibration cycle, if desired.

* RoutineOperation:

» Cdibratetheinstrument.
» Choose autoranging or select afixed range of analysis.
» Setalarm setpoints, and modes of alarm operation (latching,
fail-safe, etc).
* Program/Reprogramtheanalyzer:

* Definenew applications.
» Linearizeyour ranges.

If you choosenot to use password protection, thedefault passwordis
automatically displayed onthepassword screenwhenyou start up, andyou
simply press Enterfor accesstoall functionsof theanalyzer.

3.2 Using the Data Entry and Function
Buttons

DataEntry Buttons: The<> buttonssel ect optionsfromthemenu
currently being displayed ontheV FD screen. Thesel ected optionblinks.

Whenthesel ected optionincludesamodifiableitem, theA arrow buttons
canbeusedtoincrement or decrement that modifiableitem.
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The Enter buttonisused to accept any new entriesontheV FD screen.
The Escape buttonisusedto abort any new entriesontheVFD screenthat are
not yet accepted by use of the Enter button.

Figure4-1showsthehierarchy of functionsavailabletotheoperator viathe
functionbuttons. Thesix functionbuttonsontheanayzer are:

* Analyze. Thisisthe normal operating mode. The analyzer
monitorsthethermal conductivity of the sample, displaysthe
percent or parts-per-million of target gasor contamination, and
warnsof any alarm conditions.

» System. Thesystem function consistsof nine subfunctions.
Four of these arefor ordinary setup and operation:
e SetupanAuto-Cd
» Assign Passwords
» Log out to secure system
o InitiateaSelf-Test
Three of the subfunctionsdo auxiliary tasks:
»  Checking model and softwareversion
* Adjustelectronicfilter of thesignal
» Display moresubfunctions
» Display negativereadings
Two of thesearefor programming/reprogramming the analyzer:
» Definegasapplicationsand ranges (Refer to programming
section, or contact factory.)

» UsetheCurve Algorithmto linearize output. (Refer to
programming section, or contact factory.)

o Zero.Usedtosetupazerocalibration.
* Span. Usedto set up aspan calibration.

* Alarms. Used to set the alarm setpoints and determine whether
each alarmwill be active or defeated, HI or LO acting, latching,
and/or fail-safe.

* Range. Used to set up three analysisranges that can be
switched automatically with autoranging or used asindividual
fixedranges.

Any function canbesel ected at any timeby pressingtheappropriatebutton
(unlesspasswordrestrictionsapply). Theorder aspresentedinthismanual is
appropriateforaninitial setup.

Each of thesefunctionsisdescribedingreater detail inthefollowing proce-
dures. TheV FD screentext that accompani eseach operationisreproduced, at
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A Set Digital
[ Dig_filt H Filter }
[SELF_TEST ' l Self-Test in Self-Test
rogress Results
l Enter Change Change Verify
[ PWD Password Yes/No Password Password @

[LO GOUT Secure Syslem(ﬂ

etup not allowet
MORE
AUTOCAL pan/Zero statu pan/Zero timing @
and <>setup and on/off

o

Span/Zero
olenoid or Filt

TRACK or Set track or
HOLD hold output
CAL-HOLD et Ca|.|h0:]d|gn @
sample ho
TIMER timer

MORE

E\LGORITHM

FILSOL

N——

Verify data
Points

Display gas use) Select
and range Verify/Setup

Auto/Manual
Define
Application/ @
Range

Enter
Input/Output

Enter Span
gas value

Select range

T

linear Cal.

Select range|

LT

E\PPLICATIO

T

Set current

OUTPUT:
4 or 20 MA output

MORE

[ MODEL

T

R

Display
Model/Versio

T

Show
Negative

[ SHOW.NEG
Reading

T

Figure 3-1: Hierarchy of System Functions and Subfunctions
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theappropriatepointintheprocedure,inaMonospaced typestyle. Push-
button namesareprintedin Obliquetype.

3.3 The System Function

Thesubfuctionsof the Systemfunction aredescribed bel ow. Specific
proceduresfor their usefollow thedescriptions:

» Dig_Filt: Adjust how much digita filtering should be on the
signal

e SELF-TEST: Performs a self-diagnostic test to check the
integrity of the power supplies, outputs, detector signal and
preamplifier.

» PWD: Login security system for accessing to the setup functions.

* LOGOUT: Prevents an unauthorized tampering with analyzer
Settings.

» AUTOCAL: Set the automatic calibrated timer schedule for Zero
and Span cycling.

» FILSOL: Select Span/Zero flag (filter) or Span/Zero solenoid
valvefor calibration method.

* TRACK: Set the system reading to be held or followed by the
concentration*” gasor filter” duringcaibration.

e CAL-HOLD-TIMER: Set the timing for calibration holding and
timing for the samplereading after return to analyze mode.

* ALGORITHM: Linearizetheoutput for nonlinear characteristic.

* APPLICATION: Used to define the analysis ranges and
application (gasused).

* MODEL: Displaysmodel number and softwareversion.

* OUTPUT: 4-20 MA: Adjust 4 and 20 mA outpuit.

» SHOW_NEG: Whether to display negative readings or not; affects
anal ogoutputtoo. No negativereadingsisthedefault.

3.3.1 Setting up an AUTO-CAL

When proper automaticvalvingisconnected, theAnayzer cancycleitself
throughasequenceof stepsthat automatically zeroand spantheinstrument.
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Note: Before setting up an AUTO-CAL, be sure you understand the
Zero and Span functions as described in section 4.4, and
follow the precautions given there.

Note: If you require highly accurate AUTO-CAL timing, use external
AUTO-CAL control where possible. The internal clock in the
Model 6000B is accurate to 2-3 %. Accordingly, internally
scheduled calibrations can vary 2-3 % per day.

To setup an Auto—Cal cycle:

Choose SystemfromtheFunctionbuttons. TheV FD will display five
subfunctions

DIG_FILT SELF-TEST
PWD  LOGOUT  MORE

Select MORE and press the Enter Key

AUTOCAL FILSOL HOLD
CAL-HOLD-TIMER MORE

Use < > arrows to blink AUTO—CAL, and press Enter. A new screen
for ZERO/SPAN set appears.

ZERO in @d @h off
SPAN in @d @h off

Press < > arrows to blink ZERO (or SPAN), then press Enter again.
(You won't be able to set OFF to ON if a zero interval is entered.) A Span
Every ... (or Zero Every ...) screen appears.

Zero schedule: OFF
Day: @dHour: @h

UseAO arrowsto set aninterval value, then use< > arrowsto movetothe
start-timevaue. UseAd arrowsto set astart-timevalue.

To turn ON the SPAN and/or ZERO cycles (to activate AUTO-CAL):
Press System again, choose AUTO-CAL, and press Enter again. When the
ZERO/SPAN values screen appears, use the < > arrows to blink the ZERO
(or SPAN) and press Enter to go to the next screen. Use < > to select OFF/
ON field. Use AlJ arrowsto set the OFF/ON field to ON. Y ou can now turn
thesefieldsON becausethereisanonzero spaninterval defined.

If instrument isturned of f, thenext timetheinstrumentispowered, the
instrumentwill automatically performacalibration cycleafter 3minutesof
enteringthesamplemodeif AUTOCAL functionswereon prior to shut down.
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3.3.2 Password Protection

Beforeauniquepasswordisassigned, thesystemassignsTAI by default.
Thispasswordwill bedisplayed automatically. Theoperator just pressesthe
Enter key tobeallowedtotal accesstotheinstrument’ sfeatures.

If apasswordisass gned, then setting thefollowing system parameterscan
bedoneonly after thepasswordisentered: alar m setpoints, assigning anew
passwor d, range/application selections, and cur vealgor ithmlinearization.
(APPLICATION and ALGORITHM arecoveredintheprogramming section.)
However, theinstrument canstill beusedfor analysisor forinitiatingasel f-test
without entering thepassword. To defeat security thepassword must be
changed back to TAI.

NOTE: If you use password security, it is advisable to keep a copy of
the password in a separate, safe location.

3321  EnteringthePassword

Toinstall anew password or changeapreviously installed password, you
must key inand ENTERtheoldpasswordfirst. If thedefault passwordisin
effect, pressingthe ENTER buttonwill enter thedefault TAI passwordfor you.

Press Systemto enter the System mode.

DIG_FILT AUTO-CAL
PWD  LOGOUT  MORE

Usethe< > arrow keysto scroll the blinking over to PWD, and press
Enterto select the password function. Either the default TAI password or AAA
placehol dersfor anexisting passwordwill appear on screendependingon
whether or not apassword hasbeen previoudly installed.

Enter password:
TAI
or

Enter password:
AAA

Thescreenpromptsyoutoenter thecurrent password. If youarenot using
password protection, pressEnter to accept TAI asthedefault password. If a
password hasbeen previoudly installed, enter thepassword usingthe< > arrow
keystoscroll back and forth between letters, and the Al arrow keysto change
thelettersto the proper password. PressEnter to enter the password.

3-6 Partl “?™ Teledyne Analytical Instruments



Photometric Analyzer Operation 3

Inafew seconds, youwill begiventheopportunity to changethispass-
word or keep it and go on.

Change Password?
<ENT>=Yes <ESC>=No

Press Escape to move on, or proceed as in Changing the Password,
below.

3.3.22 Installingor ChangingthePassword

If youwanttoinstall apassword, or changean existing password, proceed
asabovein Entering the Password. Whenyou aregiventheopportunity to
changethepassword:

Change Password?
<ENT>=Yes <ESC>=No

Press Enterto changethe password (either thedefault TAl or the previ-
ously assigned password), or press Escapeto keep theexisting password and
moveon.

If you chose Enterto changethepassword, thepassword assignment
screenappears.

Select new password
TAI

Enter the password using the< > arrow keysto move back andforth
betweentheexisting password | etters, and theALl arrow keysto changethe
|etterstothenew password. Thefull set of 94 charactersavail ablefor password
useareshowninthetablebelow.

Characters Available for Password Definition:

A B C D E F G H 1 J
K L M N 0 P Q R S T
U V W X Y z L ¥ 1 N
_ h a b C d e f g h
i ] k | m n o] p q r
S t u \Y w X y z { |
} - ! " # $ % & - (
) * + - - . / 0 1 2
3 4 5 6 7 8 9 : : <
= > ? @

Whenyou havefinishedtypingthenew password, press Enter. A verifica-
tionscreenappears. Thescreenwill prompt youtoretypeyour passwordfor
veification.
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Enter PWD To Verify:
AAA

Usethearrow keysto retypeyour password and press Enter when
finished. Y our passwordwill bestoredinthemicroprocessor andthesystemwill
immediately switchtothe Analyzescreen, andyou now haveaccesstoall
ingrumentfunctions.

If all Alarmsaredefeated, the Analyze screen appearsas.

1.95 ppm SO,
nR1l: @ -—10 Anlz

If analarmistripped, thesecondlinewill changetoshowwhichaarmitis:

1.95 ppm SO,
AL-1

NOTE:If you log off the system using the LOGOUT function in the
system menu, you will now be required to re-enter the pass-
word to gain access to Alarm, and Range functions.

3.3.3 Logging Out

TheLOGOUT function providesaconvenient meansof leavingthe
analyzer inapassword protected modewithout havingto shut theinstrument off.
By enteringLOGOUT, you effectively log off theinstrument | eaving thesystem
protected agai nst useuntil thepasswordisreentered. Tologout, pressthe
Systembuttontoenter the Systemfunction.

DIG_FILT SELF-TEST
PWD  LOGOUT  MORE

Usethe<> arrow keysto positiontheblinking over theLOGOUT function,
andpress EntertoL ogout. Thescreenwill display themessage:

Protected until
password entered

3.3.4 System Self-Diagnostic Test

TheModel 6000B hasabuilt-inself-diagnosti ctesting routine. Pre-pro-
grammed signal saresent throughthepower supply, output board, preamp
boardand sensor circuit. Thereturnsignal isanalyzed, and at theend of thetest
thestatusof each functionisdisplayed onthescreen, either asOK or asa
number between 1 and 1024. (See System Self Diagnostic Test in chapter 4
for number code.) If any of thefunctionsfails, theSystem Alarmistripped.
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Note: The sensor will always show failed unless Zero gas is present
in the sampling cell at the time of the SELF-TEST.

Thesdlf diagnosticsarerunautomatically by theanalyzer whenever the
instrumentisturned on, but thetest canalso berun by theoperator atwill. To
initiateasalf diagnostictest during operation:

Pressthe Systembuttonto start the Systemfunction.

DIG_FILT SELF-TEST
PWD  LOGOUT  MORE

Usethe < > arrow keys again to move the blinking to the SELF-TEST
andpressEnter. Thescreenwill follow therunning of thediagnostic.

RUNNING DIAGNOSTIC
Testing Preamp — Cell

Whenthetestingiscompl ete, theresultsaredisplayed.

Power: OK Analog: OK
Cell: 2 Preamp: 3

Themoduleisfunctioning properlyif itisfollowed by OK. A number
indicatesaprobleminaspecificareaof theinstrument. Refer to Chapter 5
Maintenanceand Troubleshooting for number-codeinformation. Theresults
screenalternatesfor atimewith:

Press Any Key
ToContinue. ..

Thentheanalyzer returnstotheinitial Systemscreen.

3.3.5 The Model Screen

Move the < > arrow key to MORE and press Enter. With MODEL
blinking, press Enter. Thescreendisplaysthemanufacturer, model , and soft-
wareversioninformation.

3.3.6 Checking Linearity with ALGORITHM

From the System Function screen, select ALGORITHM, and press
Enter.

sel mgtosetalgo:
—> @1 02 @3 <-
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Usethe <> keysto select therange: 01, 02, or 03. Then press Enter.

Gas Use: S02
Range: @ — 10%

PressEnter again.

Algorithmsetup:
VERIFY SET UP

Select and EnterVERIFY to check whether thelinearization hasbeen
accomplishedsatisfactorily.

Dpt INPUT OUTPUT
2 @.00 ?.00

Theleftmost digit (under Dpt) i sthenumber of thedatapoint being moni-
tored. Usethe Al keysto sel ect thesuccessivepoints.

ThelNPUT valueistheinput tothelinearizer. Itisthesimulated output of
theanalyzer. Y ou donot need toactually flow gas.

TheOUTPUT valueistheoutput of thelinearizer. It should bethe ACTU-
AL concentrationof thespangasbeingsimul ated.

If theOUTPUT valueshownisnot correct, thelineari zation must be
corrected. Press ESCAPE toreturntothe previousscreen. Select and Enter
SET UP to Calibration M ode screen. (set-up will not work without aPC being
connectedtotheanayzer)

Selectalgorithm
mode : AUTO

There are two waysto linearize: AUTO and MANUAL: The auto mode
requiresasmany calibrationgasesastherewill becorrectionpointsalongthe
curve. Theuser decidesonthenumber of points, based ontheprecisionre-
quired.

Themanua modeonly requiresenteringtheva uesfor each correction
pointintothemicroprocessor viathefront panel buttons. Again, thenumber of
pointsrequiredisdetermined by theuser.

3.3.7 Digital Filter Setup

The6000B hastheoption of decreasing or increasingtheamount filtering
onthesignal. Thisfeatureenhancesthebasi cfilteringdoneby theanalogcircuits
by settingtheamount of digital filtering effected by themicroprocessing. To
accessthedigital filter setup, youmust:

1 Pressthe Systemkey tostart the Systemfunction
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DIG_FILT SELF-TEST
PWD LOGOUT MORE

2. DIG_FILT will flash, presstheENTERKey,
\leight of digital
Aler: 9

3. Thenumber onthesecond row will flashand canbeset by

usingtheUpor Downarrow keys.

Thesettingsgofromzero, nodigitd filtering, to 10, maximumdigital filter-
ing. Thedefault settingis8andthat should sufficefor most applications. In
someappli cationswherespeeding theresponsetimewith sometradeoff innoise
isof value, theoperator could decreasethenumber of thedigital filter. In
applicationswherethesignal isnoisy, theoperator could switchtoahigher
number; theresponsetimeiss owed downthough.

90% responsetimeonthedifferent settingstoastepinput isshownbel ow.
Thisresponsetimedoesnot includethecontributionsof thebench sampling
systemandthepreamplifier near thedetector.

Setting 90% Responsetime
(seconds)

4.5

4.5

5.0

5.0

55

7.0

9.0

14.0

25.0

46.0

90.0

© 00 N O 0o A W DN P O

=
o

Atasettingof “zero”, theresponsetimeispurely set by theel ectronicsto
4.5 seconds. Thenumbersabovecanandwill changedependingonapplication
andthey merely servetoillustratetheeffect of thedigital filter.
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3.3.8 Filter or Solenoid Setup

The6000B can bespanned or zeroed by calibrationgasesor by theoptical
filters. Theproper calibration method should beset at thefactory. Toaccess
theFilter or Solenoid Flags, youmust:

1. Pressthe Systemkey to start the Systemfunction:

DIG_FILT SELF-TEST
PWD LOGOUT MORE

2. UsingtheRight or Leftarrow keys, select MORE and pressEnter. The
second System screen appears.

AUTOCAL FILSOL TRACK
CAL-HOLD-TIMER  MORE

3. Select FILSOL usingtheRight or L eft arrow keysand pressEnter to
start themethod of calibrationfunction.

Setfil/sol forcal
Span: FIL Zero: SOL

Therearetwoflagoptions. zeroand/or spanflagsarechoosen at timeof
purchase, onefor Zero calibration and theother for SpanlocatedintheDetector
housing. TomovebetweentheZeroandthe Spanflags, usetheRight or L eft
arrow keys. FIL meansthat afilter will dothisparticul ar calibration. SOL
meansthat thesignal to activateagassolenoidisenabled. Totogglebetween
the SOL and FIL options, usethe Up and Down arrow keys.

Theconnectionstodrivethefilter andthesolenoidarefoundonastrip
terminal located ontheinterfaceboard. Theconnectionsaredescribedin
section 5-6 of themai ntenancesection of themanual .

3.3.9 Hold/Track Setup

The6000B hasability todisabletheanal og outputsand freezethedisplay
whileundergoingascheduled or remotecalibration. The6000B will track
changesintheconcentrationif calibrationisstarted through thefront
panel. Tosetupthisfeature, theoperator must:

1. Pressthe Systemkey to start the Systemfunction:

DIG_FILT SELF-TEST
PWD LOGOUT MORE

2. UsingtheRight or Left arrow keys, select MORE and press
Enter. TheSecond System screenappears.
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AUTOCAL FILSOL TRACK
CAL-HOLDER-TIMER MORE

or

AUTOCAL FILSOL HOLD
CAL-HOLD-TIMER MORE

3. Theoptionontheright of thefirst row canbesetto TRACK or
HOLD by usingtheUPor Downkeys. By selectingthe TRACK option, the
anal og outputsareenabled andwiththedisplay will track theconcentration
changeswhiletheinstrumentisundergoing scheduled or remotecalibration
(either zeroor span). By selectingtheHOL D option, theanal og outputsand
display aredisabledandwill not track theconcentrationchangeswhilethe
instrument i sundergoing schedul ed or remotecalibration (either zero or span).
IntheHOL D option, theanal og outputsand display will freezeonthelast
reading beforeenteringcalibration.

Theanalog outputsare both 0to 1 volt outputsand both 4 to 20 mA
outputs.

3.3.10 Calibration/Hold Timer Setup

ThisCdibration Timer | etstheoperator adjust thetimetheeinstrument
purgesthecalibrationgasprior toactually start thecalibration computations.
TheSampl etimer letstheoperator adjust thetimetheinstrument purgessample
gasafter finishingacalibrationbeforeit | etstheana og outputsand display track
thechangeinconcentration.

Thisfunctionandthe TRACK/HOL D featurewill preventfasealarms
whileperformingremoteor autoschedul ed calibrations. Thesefunctionsarenot
applicableif thecalibrationisinitiated throughthefront panel. Toenter the
Cdlibration/Hold Timer function, youmust:

1 Pressthe System key to start the Systemfunction:

DIG_FILT SELF-TEST
PWD LOGOUT MORE

2. Using the Right or Left arrow keys, select MORE and press
Enter: The Second System screen appears.

AUTOCAL FILSOL TRACK
CAL-HOLD-TIMER MORE

or
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AUTOCAL FILSOL HOLD
CAL-HOLD-TIMER MORE

3. Select with the Right or Left keys CAL-HOLD-TIMER, and
pressthe Enter key to access thisfunction menu:

Calbrt hold: 3 min
Sample hold: 1 min

The calibration hold timeis set on thefirst row, while the sample hold
timeisset on the second row. To select one or the other, use the Right or
Left keys. To modify the time of either timer, use the Up or Down keys.
Thetimeisin the minutes.

3.3.11 Analog 4 to 20 mA Output Calibration

Thisfunctionwill let theoperator calibratethe4to 20mA anal og output to
matchthedisplay reading. A DMM configureasaDC ammeter isneeded. The
DMM should beconnected acrosstheoutput terminal sof the4to 20 mA output
tomonitor theoutput current. Toenter the4to 20 mA output adjust function,
youmust:

1 Pressthe Systemkey to start the Systemfunction:

DIG_FILT SELF-TEST
PWD LOGOUT MORE

2. Using the Right or Left arrow keys, select MORE and press
Enter. The second System screen appears:

AUTOCAL FILSOL TRACK
CAL-HOLD-TIMER MORE

or

AUTOCAL FILSOL HOLD
CAL-HOLD-TIMER MORE

3. Using the Right or the L eft arrow keys, select MORE and
pressEnter. Thethird System screen appears:

ALGORITHM APPLICATION
MODEL OUTPUT: 4 MA

or

ALGORITHM APPLICATION
MODEL OUTPUT: 20 MA
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OUTPUT: 4 MA and OUTPUT: 20 MA can be toggled by moving on
that field and pressing the Up or Down key. 4 mA output should be calibrat-
ed first and 20 mA output afterwards.

4. Select OUTPUT: 4 MA and press the Enter key
Use UP/DOWN arrow to
Adjust 4 ma: 250

The number on the second row is the setpoint of the 4 mA output. Itis
anal ogousto apotentiometer wiper. Thenumber can be set anywherefromO
to500. Thedefaultis250, inthemiddle. Atthedefault setting, theoutput
shouldbevery closeto4mA. If not, slowly adjust thenumber usingtheUpor
theDownkeysuntil DMM reads4.00mA. Pressthe Enter key when done.

5. Now select OUTPUT: 20 MA and pressthe Enter key. A
screensimilar totheoneabovewill appear andtheDMM shouldread closeto
20mA. If not, slowly adjust thenumber usingtheUp or Downkey until DMM
reads20.0 mA. Pressthe Enter key when done.

Therangeof adjustmentisapproximately +/- 10% of scale(+/- 1.6 ma).
Sincethe4to20 mA outputistiedtotheOto 1 volt output, thisfunction can be
usedto calibratethe0to 1 volt output, if the4 to 20 mA output isnot used. By
usingadigital VVolt meter onthe0-1Volt output.

3.3.12 Model

Thisselectioninthe Systemmenuflashesfor afew secondsthemodel
number andthesoftwareversioninstalledinthisinstrument.

3.3.13 Show Negative

Theanalyzer defaultstonot to show negativereadingsontheanayzemode
only. Thisaffectstheanal og outputstoo by pressingtheUPor DOWN key, the
analyzer canbeset todisplay negativereadings, ontheSHOW _NEGfield of
thesystemmenu.

3.4 The Zero and Span Functions

TheM odel 6000B canhaveasmany asthreeanaysisrangesplusa
specia calibrationrange(Ca Range). Calibrating any oneof therangeswill
automatically calibratetheother ranges.

CAUTION: Always allow 4-5 hours warm-up time before calibrat-
ing, if your analyzer has been disconnected from its
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power source. This does not apply if the analyzer
was plugged in but was in STANDBY.

Theanalyzeriscalibrated using zero, and span gases.

Note: Shut off the gas pressure before connecting it to the analyzer,
and be sure to limit pressure to 40 psig or less when turning it
back on.

Readjustthegaspressureintotheanalyzer until theflowratethroughthe
SampleCell settlesbetween 50to 200 cc/min (approximately 0.1t00.4
SCFH).

Note: Always keep the calibration gas flow as close to the flowrate of
the sample gas as possible

3.4.1 Zero Cal

The Zerobuttononthefront panel isusedtoenter thezerocalibration
function. Zerocalibration canbeperformedineither theautomatic or manual
mode.

Makesurethezero gasisflowingtotheinstrument. If you get aCELL
CANNOT BE BALANCED message while zeroing skip to section 4.4.1.3.

3411 AutoModeZeroing

Observetheprecautionsin sections4.4and 4.4.1, above. Press Zeroto
enter thezerofunctionmode. Thescreenallowsyouto select whether thezero
calibrationistobeperformedautomatically or manually. UsetheAl arrow
keysto toggle between AUTO and MAN zero settling. Stop when AUTO

appears, blinking, onthedisplay.

Select zero
mode: AUTO

Press Entertobeginzeroing.

HHHHE HE % S02
Slope=#.### C-Zero

Thebeginning zerolevel isshownintheupper left corner of thedisplay. As
thezeroreading settles, the screen di splaysand updatesinformation on Slope=
inpercent/second (unlessthe Slopestartswithintheacceptablezerorangeand
doesnot needto settlefurther). Thesystemfirst doesacoarsezero, shownin
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thelower right corner of thescreenasC—Zero, for 3 min, andthendoesafine
zero, anddisplaysF—Zero, for 3 min.

Then, andwhenever Slopeislessthan0.01for atleast 3min, instead of
Slope you will seeacountdown: 9 Left, 8 Left, and so fourth. Theseare
softwarestepsinthezeroing processthat thesystem must complete, AFTER
settling, beforeit can go back to Analyze. Software zeroisindicated by S-
Zero inthelower right corner.

HitHH _H#HHE % S02
4 Left=#_#H## S—Zero

Thezeroing processwill automatically concludewhentheoutputiswithin
theacceptablerangefor agood zero. Thentheanalyzer automatically returnsto
the Analyze mode.

34.1.2 Manual ModeZeroing

PressZerotoenter the Zerofunction. Thescreenthat appearsallowsyou
to sel ect between automatic or manual zero calibration. UsetheAl keysto
toggle between AUTO and MAN zero settling. Stop when MANUAL appears,
blinking, onthedisplay.

Select zero
mode: MANUAL

Press Entertobeginthezerocalibration. After afew secondsthefirst of
threezeroing screensappears. Thenumber intheupper |eft hand corner isthe
first-stagezero offset. Themicroprocessor sampl estheoutput at apredeter-
minedrate.

#HHH #HE % SO2
Zero adj -2048 C-Zero

Theanalyzer goesthrough C—Zero, F—Zero, and S-Zero. During C—Zero
and F—Zero, usethe Al keysto adjust displayed Zero adj: value as close as
possibletozero. Then, press Enter.

S—Zerostarts. During S-Zero, theMicrocontroller takescontrol asin Auto
ModeZeroing, above. It cal culatesthedifferencesbetween successivesam-
plingsand displaystherate of changeasSlope=avalueinpartsper million per
second (ppm/s).

#HHHE #HE % SO02
Slope=#._### S—Zero
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Generally, youhaveagood zero when Slope islessthan 0.05 ppm/sfor
about 30 seconds.

Oncezerosettling completes, theinformationisstoredintheanayzer’s
memory, and theinstrument automatically returnstothe Analyze mode.

3.4.1.3 Cdl Failure

Detector faillureinthe6000B isusually associated withinability tozerothe
instrument withareasonabl evoltagedifferential betweenthereferenceand
measurevoltages. If thisshould ever happen, the6000B systemalarmtrips, and
theL CD displaysafailuremessage.

Detector cannot be balanced
Check your zero gas
Beforeoptical balancing:
a. Check your zero gasto make sureit iswithin specifications.

b. Check for leaks downstream from the Sample Cell, where con-
tamination may beleaking into the system.

c. Check flowmeter to ensure that the flow is no more than 200
SCCM

d. Checktemperaturecontroller board.
. Check gastemperature.
f. Check the Sample Cell for dirty windows.

If noneof theabove, proceedto performan optical balanceasdescribedin
section5.

3.4.2 Span Cal

The Spanbuttononthefront panel isusedto span calibratetheanalyzer.
Span calibration can beperformedineither theautomaticor manua mode.

Makesurethespangasisflowingtotheinstrument.

3421  AutoModeSpanning

Observeall precautionsinsections 3.4 and 3.4.2, above. Press Spanto
enter thespanfunction. Thescreenthat appearsallowsyouto sel ect whether the
gpancalibrationistobeperformedautomatically or manually. UsetheALl
arrow keysto toggle between AUTO and MAN span settling. Stop when AUTO

appears, blinking, onthedisplay.
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Select span
mode: AUTO

Press Enterto movetothenext screen.

Span Val: 20.93 %
<ENT> To begin span

Usethe<>arrow keystotogglebetweenthespan concentrationvalue
andtheunitsfield (%/ppm). UsetheAl] arrow keyschangethevalueand/or the
units, asnecessary. Whenyou have set theconcentration of thespangasyou are
using, press Entertobeginthe Spancalibration.

HHHHE  HH% S02
Slope=#.## Span

Thebeginning spanva ueisshownintheupper left corner of thedisplay.
Asthespanreading settles, the screen displaysand updatesinformationon
Slope. Spanningautomatically endswhen thespan output corresponds, within
tolerance, totheval ueof thespan gasconcentration. Thentheinstrument auto-
matically returnstotheanalyzemode.

34.22 Manual ModeSpanning

Press Spanto start the Spanfunction. Thescreenthat appearsallows
youto select whether thespan calibrationisto beperformed automatically or
manudly.

Select span
mode: MANUAL

Usethe A keysto toggle between AUTO and MAN span settling. Stop
when MAN appears, blinking, onthedisplay. Press Enterto moveto thenext
screen.

Span Val: 20.03 %
<ENT> To begin span

Usethe<>arrow keystotogglebetweenthespan concentrationvalue
andtheunitsfield (%/ppm). UsetheALl arrow keyschangethevalueand/or the
units, asnecessary. Whenyou have set the concentration of thespangasyouare
using, press Entertobeginthe Spancalibration.

Press Entertoenter thespanvalueintothesystem and beginthespan
cdibration.

Oncethespan hasbegun, themicroprocessor samplestheoutput at a
predeterminedrate. It cal cul atesthedifferencebetween successivesamplings

“P\" Teledyne Analytical Instruments Partl 3-19



3 Operation Model 6000

anddisplaysthisdifferenceasSlopeonthescreen. It takessevera secondsfor
thefirst Slopevaluetodisplay. Slopeindicatesrateof changeof the Span
reading. Itisasengtiveindicator of stability.

HHHE . #H% S02
Slope=#.### Span

WhentheSpan valuedisplayed onthescreenissufficiently stable, press
Enter. (Generaly, whentheSpan reading changesby 1 %or lessof therange
being calibratedfor aperiod of tenminutesitissufficiently stable.) Once Enter
ispressed, theSpan reading changestothecorrect value. Theinstrument then
automatically entersthe Analyzefunction.

3.4.3 Offset Function

Thissoftwarewheninstalledinthe6000B instrumentsprovidesaway toenter
anoffset onthezerooperationof theanalyser. Thisisuseful whentheinstrument
iszeroedinsomeinert gassuchasNitrogenor Argon, but thebackground gas
of theprocessisdifferent. If thebackground gasof theprocessisdifferent than
thezerocalibration gasbeing used, thereadingwill haveanoffset that will be
constant throughout itsworkingrange. Thus, theneedto providean offset when
theinstrumentisbeingzeroed.

How to access the offset function:

Toaccessthisfunction, theinstrument zero modemust beentered by pushingthe
Zerokey onthefront panel of thecontrol unit. TheVFD display will showthe
followingmenusdection:

Select zero

mode: AUTO
or

Select zero

mode: MAN

Sel ect whether youwant theinstrument to do anautomatic or manual zero. I
you doanautomatic zero, theinstrument doesthezeroby itself. If youdoa
manual zeroyou must manually enter inputstotheinstrument toaccomplishthe
zero, seeinthecorresponding section of themanual onhow thistwofunctions
differ.

WhentheEnter key ispressed, thefollowing menuwill appear:

Zerooff:  0.0ppm
<ENT>tobeginZero
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Theoffset valuecanbemodified by usingtheUp/Downkeys. Next section
showshow to sel ect thisval ue. Sufficeto say that whatever valueyou enter, will
beautomatically addedtothereading. Thus, if youentered-0.1 ppm, at theend
of thezerothedisplay will show-0.1 ppm.

OncetheEnter key ispressed theinstrument entersthezeromode. I f youchose
AUTOzeromode, theinstrument will dothework of bringingthereading back
tozeroplustheoffset valuethat wasentered. If youchoseM ANual zeromode,
thenyoumust enter input totheinstrument asexpl ainedinthecorresponding
sectionof themanual but with onedifference: instead of bringingthedisplay to
read zero, you must makethedisplay read zero plustheval ueentered asoff set.

How the offset value is selected:

Tofind out what theoffset valueshoul d be, theintended zero calibration gasand
theamix of theprocessbackground gasmust beprocured. Thisof course
assumesthat thezero gasand the processbackground gasarevery differentand
that anoffsetwill occur.

1. Lettheintended zero calibration gasflow through the 6000 samplecell (this
assumesthat you havestarted up you systemasrecommended by themanual or
technical personnel) anddoazeroontheinstrument. L eavetheoffset settozero
vaue.

2. Attheend of thezerofunction, makesuretheanalyser readszero.

3. Flow theprocessbackground gasmix throughthe 6000 samplecell onthe
Anaysemode. Waitfor thereadingto becomestable. Writethereading down.
Changethesignof thereading: Thisistheoffsettobeentered.

4. Doamanual runtocheck. Reintroducethezerocalibrationgas. Startazero
ontheanalyser but thistimeenter theoffset val ue.

5. Attheend of thezerofunction, check that theinstrument readstheentered
offst.

6. Reintroducetheprocessbackground gasmix tothe 6000 samplecell inthe
Anaysemode. It shouldread closeto zero oncethereadingisstable(+/- 1%
error of full scale).

Spanning the 6000B:

Sincetheinstrument might bespanned with background gasthesameasthe
zerocalibration gas, thespanval ueto beentered should bethe span
concentration plustheoffset value(if theoffset valuehasaminussignthen
algebraically it becomesasubtraction).
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3.5 The Alarms Function

TheModel 6000B isequippedwith 6fully adjustableset pointsconcentra-
tionwithtwoalarmsandasystemfailurealarmrelay. Eachaarmrelay hasaset
of form*“ C" contactsrated for 3amperesresistiveloadat 250V ac. SeeFigure
inChapter 2, | nstallationand/or thel nterconnection Diagramincludedat the
back of thismanual for relay terminal connections.

Thesystemfailurealarmhasafixed configurationdescribedinchapter 2
Installation.

Theconcentrationa armscanbeconfiguredfromthefront panel aseither
high or low alarms by the operator. The alarm modes can be set aslatching or
non-latching, and either failsafe or non-fail safe, or, they can be defeated
altogether. Thesetpointsfor thealarmsarea so establi shed usingthisfunction.

Decidehow your alarmsshould beconfigured. Thechoicewill depend
uponyour process. Consider thefollowingfour points:

1. Whichif any of thealarmsareto be high alarmsand which if any
areto below alarms?

Setting an alarm as HIGH triggersthe alarm when the
contaminant concentration risesabove the setpoint. Setting an
aarm asLOW triggersthe alarm when the contaminant
concentration fallsbelow the setpoint.

Decide whether you want the alarmsto be set as:

» Bothhigh (high and high-high) alarms, or
* Onehigh and onelow alarm, or
» Bothlow (low and low-low) alarms.

2. Areéither or both of the alarmsto be configured asfailsafe?

Infailsafe mode, thealarm relay de-energizesinanalarm
condition. For non-failsafe operation, therelay isenergizedin an
alarm condition. Y ou can set either or both of the concentration
alarmsto operateinfailsafe or non-failsafe mode.

3. Areeither of thealarmsto belatching?

In latching mode, oncethealarm or alarmstrigger, they will
remain intheaarm mode evenif process conditionsrevert back
to non-alarm conditions. Thismoderequiresan alarmto be
recognized beforeit can bereset. In the non-latching mode, the
alarm statuswill terminate when process conditionsrevert to non-
alarmconditions.

4. Areeither of thealarmsto be defeated?
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Thedefeat darm modeisincorporated into thealarm circuit so
that maintenance can be performed under conditionswhich
would normally activatethealarms.

The defeat function can also be used to reset alatched alarm.
(Seeprocedures, below.)

If youareusing password protection, youwill needto enter your password
toaccessthealarmfunctions. Follow theinstructionsinsection 3.3.3toenter
your password. Onceyou haveclearanceto proceed, enter the Alarmfunction.

Pressthe Alarmbuttononthefront panel toenter the Alarmfunction.

UsetheAl keysto choose between % or ppm units. Then press Enterto
movetothenext screen.

AL1: 1023 ppm HI
DFt:N Fs:N Ltch:N

Fiveparameterscan bechanged onthisscreen:

* Vaueof thealarm setpoint, AL 1: ###H
e QOut-of-rangedirection, Hl or LO

» Defeated? Dft:Y/N (Y es/NO)

» Falsafe?Fs:Y/N (Yes/No)

e Latching?Ltch:Y/N (Yes/No).

* Todefinethe setpoint, use the < > arrow keysto movethe
blinking over to AL 1: ####. Then use the ALJ arrow keysto
change the number. Holding down the key speeds up the
Incrementing or decrementing.

* To set the other parameters use the < > arrow keysto move the
blinking over to the desired parameter. Then usethe ALJ arrow
keysto change the parameter.

* Oncethe parametersfor alarm 1 have been set, press Alarms
again, and repeat thisprocedurefor alarm 2 (AL 2).

* Toreset alatched alarm, go to Dft- and then press either A two
timesor [J two times. (Toggleit toY and then back toN.)

—OR -

Go to Ltch- and then press either A two times or [ two times.
(Toggleitto N and back to Y.)
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3.6 The Range Select Function

The Rangefunctionallowsyoutomanually select theconcentration range
of analysis (MANUAL), or to select automatic range switching (AUTO).

Inthe MANUAL screen, you arefurther allowed to definethe high and low
(concentration) limitsof each Range, and sel ectasingle, fixedrangetorun.

CAUTION: Ifthis is alinearized application, the new range must
be within the limits previously programmed using the
System function, if linearization is to apply through-
out the range. Furthermore, if the limits are too small
a part (approx 10 % or less) of the originally linear-
ized range, the linearization will be compromised.

3.6.1 Manual (Select/Define Range) Screen

TheManual range-switchingmodeallowsyoutoselectasingle, fixed
analysisrange. Itthenallowsyoutoredefinetheupper andlower limits, for the
range.

Press Rangekey to start theRangefunction.

Select range
mode: MANUAL

If above screen displays, use the AJ arrow keysto Select MANUAL, and
press Enter.

Select range to run
—> @1 @2 @3 CAL<-

Usethe <> keysto select therange: 01, 02, 03, or CAL. Then press
Enter.

Gas use: S02
Range: @ — 10%

Usethe <> keystotogglebetweentheRange: low-endfieldand the
Range: high-endfield. UsetheAl] keystochangethevaluesof thefields.

Press Escapetoreturntothe previousscreento select or defineanother
range.

Press Entertoreturnthetothe Analyzefunction.
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3.6.2 Auto Screen

Autorangingwill automatically settotheapplicationthat hasat | east two
rangessetupwiththesamegases.

Intheautoranging mode, themi croprocessor automatically respondsto
concentrationchangesby switchingrangesfor optimumreadout sensitivity. If the
upper limit of theoperating rangeisreached, theinstrument automatically shifts
tothenext higher range. If theconcentrationfall sto bel ow 85% of full scaleof
thenextlower range, theinstrument switchestothelower range. A correspond-
ing shiftintheDC concentrationoutput, andintherangel D outputs, will be
noticed.

Theautorangingfeaturecanbeoverridden sothat anal og output stays ona
fixedrangeregardlessof thecontaminant concentrati on detected. If theconcen-
tration exceedstheupper limit of therange, theDC output will saturateat 1V dc
(20mA at thecurrent output).

However, thedigital readout andtheRS-232 output of theconcentration
areunaffectedby thefixedrange. They continuetoread beyondthefull-scale
settinguntil amplifier saturationisreached. Below amplifier saturation, the
overrangereadingsareaccurate UNL ESStheapplicationuseslinearizationover
thesdlectedrange.

Theconcentrationrangescan beredefined usingthe Rangefunction
Manual screen, and theapplicationgasescan beredefined usingthe System
function, if they arenot already defined asnecessary.

CAUTION: Redefining applications or ranges might require
relinearization and/or recalibration.

Tosetupautomaticranging:
Press Rangekey tostart theRangefunction.

Select range
mode : AUTO

If above screen displays, usethe Al] arrow keysto Select AUTO, and
press Enter.

PressEscapetoreturntothepreviousAnayzeFunction.
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3.6.3 Precautions

TheModel 6000B allowsagreat deal of flexibility inchoosingrangesfor
automaticrangeswitching. However, therearesomepitfall sthat aretobe
avoided.

Rangesthat work well together are:

» Rangesthat have the samelower limitsbut upper limitsthat differ
by approximately an order of magnitude

» Rangeswhose upper limits coincide with thelower limits of the
next higher range

* Rangeswherethereisagap between the upper limit of therange
and thelower limit of the next higher range.
Rangeschemesthat aretobeavoidedinclude:
* Rangesthat overlap

* Rangeswhose limitsare entirely within the span of an adjoining
range.

* Rangeswherethe zerois suppressed, is 1-10, 1-100, etc,
however, 80-100, 90-100 is ok where the zero gasis actually
100% concentration and the calibrationisinverted.

Figure3-2illustratesthese schemesgraphically.
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Units 0 0.01 0.1 80 90 100
Rarjge a
g
Range a

=

Rarjge b
Permissable g_>
Range b
Range a >

Figure 3-2: Examples of Autoranging Schemes

3.7 The Analyze Function

Normally, al of thefunctionsautomatically switchback tothe Analyze
functionwhenthey havecompl etedtheir assigned operations. Pressingthe
Escapebuttoninmany casesal so switchestheanalyzer back tothe Analyze
function. Alternatively, you can pressthe Analyze button at any timetoreturn
toanayzingyour sample.

TheAnalyzefunction screen showstheimpurity concentrationandthe
applicationgasesinthefirstline, andtherangeinthesecondline. Inthelower
right corner, theabbreviationAnlzindicatesthat theanayzerisinthe Analyze
mode. If thereisan* beforetheAnlz, itindicatesthat therangeislinearized.

1.95 ppm S02
R1:3-10 *Anlz

If theconcentration detectedisoverrange, thefirst lineof thedisplay blinks
continuoudly.
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3.8 Programming

CAUTION: The programming functions of the Set Range and
Curve Algorithm screens are configured at the facto-
ry to the users application specification. These func-
tions should only be reprogrammed by trained,
qualified personnel.

Toprogram, youmust:
1. Enter the password, if you are using the analyzer’ s password
protection capability.
2. Connect acomputer or computer terminal capable of sending an

RS-232 signal to the analyzer RS-232 connector. (See chapter 2
Installation for details). Send ther p command to theanalyzer.

3. Pressthe System button to start the System function.

DIG_FILT SELF-TEST
PWD  LOGOUT  MORE

Usethe < > arrow keysto blink MORE, then press Enter.

AUTOCAL FILSOLL HOLD
CAL-HOLD-TIMER  MORE

Select MORE and pressENTER onemoretime

ALGORITHM APPLICATION
MORE OUTPUT: 4MA

Now youwill beabletoselecttheAPPLICATION and ALGORITHM
set-upfunctions.

3.8.1 The Set Range Screen

TheSet Rangescreenallowsreprogramming of thethreeanal ysisranges
andthecalibrationrange (background gas, low end of range, highend of range,
and%or ppmunits). Original programmingisusually doneat thefactory ac-
cordingtothecustomer’ sapplication. It must bedonethroughtheRS-232 port
usingacomputer running aterminal emulation program.

Note: It is important to distinguish between this System program-
ming subfunction and the Range button function, which is an
operator control. The Set Range Screen of the System func-
tion allows the user to DEFINE the upper and lower limits of a
range AND the application of the range. The Range button
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function only allows the user to select or define the limits, or
to select the application, but not to define the application

Normally theM odel 6000B isfactory settodefaulttomanual range
selection, unlessitisorderedasasingle-applicationmultiple-rangeunit (inwhich
caseitdefaultstoautoranging). Ineither case, autorangingor manual range
sel ection canbeprogrammed by theuser.

Intheautoranging mode, themi croprocessor automatically respondsto
concentrationchangesby switchingrangesfor optimumreadout sensitivity. If the
upper limit of theoperating rangeisreached, theinstrument automatically shifts
tothenext higher range. If theconcentrationfall sto bel ow 85% of full scaleof
thenextlower range, theinstrument switchestothelower range. A correspond-
ing shiftintheDC concentration output, andintherangel D outputs, will be
noticed.

Theautoranging featurecan beoverridden sothat anal og output stays ona
fixedrangeregard essof thecontaminant concentrati on detected. If theconcen-
trationexceedstheupper limit of therange, theDC output will saturateat 1V dc
(20mA at thecurrent output).

However, thedigital readout andtheRS-232 output of theconcentration
areunaffected by thefixedrange. They continuetoread beyondthefull-scale
settinguntil amplifier saturationisreached. Below amplifier saturation, the
overrangereadingsareaccurate UNL ESStheapplicationuseslinearization over
theselectedrange.

Toprogramtheranges, youmust first performthefour stepsindicated at
thebeginning of section 3.8 Programming. Y ouwill thenbeinthesecond
Systemmenuscreen.

ALGORITHM APPLICATION
MORE OUTPUT: 4MA

Usethe< > arrow keysagain to movethe blinking to APPLICATION and
press Enter.

Sel mg tosetappl:
—> @1 @2 @3 CAL <—

UsetheA[J arrow keystoincrement/decrement therangenumber to 01,
02, 03, or CAL, and press Enter.

Gas Name Fokdatolaloiclox
FR:@ TO0:10 %

Usethe<>arrow keysto moveto GasName, FR: (from—Iower end of
range), TO: (to—upper end of range), and PPM or %.
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UsetheAl arrow keystoincrement therespective parametersasdesired.
Press Enterto accept thevaluesand returnto Analyze mode. (See note
below.) Repeat for each rangeyouwant to set.

Note: The ranges must be increasing from low to high, for example,
if Range 1is set to 0—-10 % and Range 2 is set to 0-100 %, then
Range 3 cannot be set to 0-50 % since that makes Range 3
lower than Range 2.

Ranges, alarms, and spansarea waysset ineither percent or ppmunits, as
selected by theoperator, eventhoughall concentrati on-dataoutputschange
from ppmto percent whentheconcentrationisabove 9999 ppm.

Note: When performing analysis on a fixed range, if the concentra-
tion rises above the upper limit as established by the operator
for that particular range, the output saturates at 1 V dc (or 20
mA). However, the digital readout and the RS-232 output
continue to read regardless of the analog output range.

Toendthesession, send:
st<enter>
st<enter>
totheanalyzer fromthecomputer.

3.8.2 The Curve Algorithm Screen

TheCurveAlgorithmisalinearizationmethod. It providesfrom1to9
intermediate poi ntsbetweentheZERO and SPAN val ues, which canbenormal -
izedduringcdlibration, toensureastraight-linei nput/output transfer function
throughtheanayzer.

Eachrangeislinearizedindividualy, asnecessary, sinceeachrangewill
usualy haveatotadly differentlinearizationrequirement.

Tolinearizetheranges, youmust first performthefour stepsindicated at
thebeginning of section 3.8 Programming. Y ouwill thenbeinthesecond
Systemmenuscreen.

3.8.2.1 Manual Mode Linearization

Tolinearizemanually, youmust havepreviousknowledgeof thenonlinear
characteristicsof your gases. Y ouenter theval ueof thedifferential betweenthe
actual concentrationandtheapparent concentration (analyzer output). TAl has
tabular dataof thistypefor alargenumber of gases, whichit makesavailableto
customersonrequest. See Appendix for orderinginformation. Toenter data:
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From the System Functions Screen—

1. Use<>toselect ALGORITHM, and Enter.

2. Select and Enter SETUP.

3. Enter MANUAL from the Calibration Mode Select screen.

Dpt INPUT OUTPUT
@ @.00 @.920

Thedataentry screenresemblestheverify screen, but thegasvaluescan
bemodified and thedata-point number cannot. Usethe<> keystotoggle
between the INPUT and OUTPUT fields. Usethe ALl keysto set the value for
thelowest concentrationintothefirst point. Thenpress Enter.

After eachpointisentered, thedata-point number incrementstothenext
point. Movingfromthel owest tothehighest concentration, usetheA] keysto
set theproper valuesat each point.

Dpt INPUT  OUTPUT
0 0.00 ©.00

Repeat theabove procedurefor each of thedatapointsyou aresetting (up
toninepoints: 0-8). Set thepointsinunitincrements. Do not skipnumbers. The
lineari zer will automatically adjust for thenumber of pointsentered.

When you are done, Press ESCAPE. The message, Completed. Wait
for calculation, appears briefly, and then the main System screen returns.

Toendthesession, send:

st<enter>
st<enter>
totheanalyzer fromthecomputer.

3.8.2.2 AutoModeL inearization

Tolinearizeinthe Auto M ode, youmust haveonhand aseparatecalibra-
tiongasfor each of thedatapointsyouaregoinguseinyour linearization. First,
theanalyzer iszeroed and spanned asusual . Then, each special calibrationgas,
for each of theintermediatecalibration points, isflowed, inturn, throughthe
sensor. Aseachgasflows, thedifferential valuefor thatintermediatecalibration
pointisenteredfromthefront panel of theanalyzer.

Note: The span gas used to span the analyzer must be >90% of the
range being analyzed.
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Beforestartinglinearization, performastandard calibration. Seesection
4.4. Toenter data:

From the System Functions screen—
1. Use< >to select ALGORITHM , and Enter.
2. Select and Enter SETUP.
3. Enter AUTO from the Calibration Mode Select screen.
TheAutoLinearizeModedataentry screenappears.
19.5 ppm S02
Input(?) :20.00

5. Usethe Al keysto set the proper value of calibration gas, and
Enter. Repeat this step for each cal-point number asit appearsin
the Input (X) parentheses.

6. Repeat step 5for each of the special calibration gases, from the
lowest to the highest concentrations. Press Escape when done.
Toendthesession, send:
st<enter>
st<enter>
totheanalyzer fromthecomputer.
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|

Maintenance

Asidefrom normal cleaning and checking for leaks at the gas connections,
routine maintenanceislimited to replacing filter elementsand fuses, and
recalibration.

WARNING: SEE WARNINGS ON THE TITLE PAGE OF THIS
MANUAL.

4.1 Fuse Replacement

The 6000B requirestwo 5 x 20 mm, 6.3 A, F type (Fast Blow) fuses.

Thefusesarelocated inside the main housing on the Electrical
Connector Panel, asshownin Figure4-3. To replace afuse:

1. Disconnect the Unit from its power source.

2. Placeasmall screwdriver in the notch in the fuse holder
cap, push in, and rotate 1/4 turn. The cap will pop out a
few millimeters. Pull out the fuse cap and fuse, as
shownin Figure4-1
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@ 5.0 A MAX
USE 250 V
@ 6.3AF FUSE /&\ /'\
o

CAUTION: S&'r re = =7

NO USER SERVICEABLE PARTS INSID!
SERVICE ONLY BY QUALIFIED PERSONNEL

"

(G

Ll

Figure 4-1: Removing Fuse Block Cap and Fuse from Housing

2. Replacefuseby reversing processin step 1.

4.2 System Self Diagnostic Test

1. Pressthe System button to enter the system mode.

2. Usethe< > arrow keysto moveto More, and press Enter.

3. Usethe<>arrow keysto moveto Self-Test, and press Enter.
Thefollowing failure codesapply:

Table 4-1: Self Test Failure Codes

Power

0 OK

1 5V Failure

2 15V Failures
3 Both Failed

Analog

0 OK

1 DAC A (0-1V Concentration)
2 DAC B (0-1V Range ID)

3 Both Failed
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Preamp

0 OK

1 Zerotoo high

2 Amplifier output doesn't match test input

3 Both Failed

>3 Call factory for information

Cdl

0 OK

1 Failed (open filament, short to ground, no
power.)

2 Unbalance (deterioration of filaments, blocked
tube)

4.3 Major Internal Components

The major componentsin the Control Unit are shownin Figure 4-3.

] Outer Door

<« | D
nner Loor
&

] ? u‘a—’—Main PCB ‘oJ o Teledyne Analytical Insir @

o o [}
-0 A e . v 7 v v v vl
olejofo] Jelelo|o|ololo]efe] Jolo] Jelele|ole]e]ele

A
ﬂ[ kpreampPCB ole .__oo.o__c olelelelo|o|e]o]e

L E LT
%

‘I
5 J|
K
i
[o]
[o]

L Display PCB

Doors shown removed
for clarity

Electrical Connector Panel 1]

Box Subassembly ad
(Gas Connector
Panel not shown.)

Figure 4-3: Control Unit Major Internal Components

“P™ Teledyne Analytical Instruments Partl. 4-3



4 Maintenance Model 6000B Photometric Analyzer

WARNING: HAZARDOUS VOLTAGES EXIST ON CERTAIN
COMPONENTS INTERNALLY WHICH MAY PERSIST
FOR A TIME EVEN AFTER THE POWER IS TURNED
OFF AND DISCONNECTED.

The 6000B Control Units contain the following major components:
* Power Supply
* Motherboard (with Microprocessor, RS-232 chip, and
Preamplifier PCB)
* Front Panel Display Board and Displays—
5digit LED meter
2 line, 20 character, alphanumeric, VFD display
Seethedrawingsin the Drawings section in back of thismanual
for details.
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OPERATING INSTRUCTIONS

Model 60008

Photometric Analyzer

Part Il: Analysis Unit

NEC Type

Part Number D-65478

6000A - GP, Rack, Panel (Integral or Remote)
6000 - GP, Bulkhead (Z-Purged in Div Il areas)
(Integral or Remote)
6020 - (X-Proof, 1,1,B, C, D) (Integral or Remote)
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Photometric Analyzer Operational Theory 1

Operational Theory

1.0 Introduction

TheTeledyne Photometric Analyzer usestheultraviolet (UV) absorp-
tion principle to detect and continuously measure a component of interest in
asamplestream. Theanalyzer consistsof asinglesamplecell, chopped beam,
dual-wavelength UV process photometer and associated microprocessor
based control unit and electronics.

1.1 Method of Analysis

The following description shows the course of optical energy in the
analyzer. The optical energy is emitted from a source lamp in the source
module, passed through the sample cell, and received by the sensor, which
converts the optical energy to pulses of electrical energy. These pulses of
electrical energy are processed further in the detector module.

The result is separate pulses that are compared in the control unit to
reveal the measurabl e difference between optical absorption of the sample at
aselected wavel ength (determined by the measuring optical filter) and azero-
absorption condition (set by thereferenceoptical filter). Themagnitudeof that
difference represents the concentration of the component of interest in the
sample.
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Model 6000B

1.2 Optical Bench

POWER INPUT CONNECTION \
ELECTRICAL CONNECTIONS

TO CONTROL UNIT j
$1.13 HOLE FOR 3/4 CONDUIT

Depending on the application, the analyzer comeswith one of
thefollowing types of lamps. Deuterium (D), Quartz lodine (L), or Mercury
(Hg). Energy fromthelamp, used asasource, isfocused through asamplecell
onto a photo detector. In front of the detector is a motor-driven filter disc
containing two optical filters mounted 180 degrees apart that aternately and
continuously rotateinto and out of thelight beam. Sampleflowscontinuously
through the sample cell and absorbs optical energy at various wavelengths
depending onitscomposition.

The analyzer monitors two wavelengths. a measuring wave-
length sel ected wherethe component of interest hasacharacteristic absorption
peak and areference wavelength that provides stability by compensating for
extraneousphenomenasuchasturbidity, cell window deposits, unequal optical
component aging, etc.
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Photometric Analyzer Operational Theory 1

1.3 Photometer Amplifier

The photo detector converts the photo energy striking it to electrical
energy. The magnitude of the photo energy pulses that strike the detector is
determined by absorbance by the sample and the properties of the optical
filters.

The detector output, which isasequence of pulsesthat directly reflect
the photo energy transmitted by the measuring and reference filter, is a
measure of the concentration of the component of interest inthe sample. The
difference in energy between the measuring and reference pulse is related
exponentially to the concentration of the component of interest.

The photo detector current output isamplified by acurrent to voltage
(I to E) converting amplifier, followed by asecond amplifier. Thegain of the
amplifier can be adjusted to obtain any desired output level.

Toobtainanalyzer optionsthat arelinearly related to the concentration
of thecomponent of interest, the output of thel to E convertingamplifierisfed
totheinput of alogarithmic amplifier, which producesasignal that represents
the logarithm of the output signal of the second amplifier. The output of the
logarithmicamplifierisfedtotheinput of aninvertingamplifier, whichactslike
abuffer betweenlogamplifier and switchandinvertstheinput signal for further
processing.

Theoutput of theinverting amplifier isfed toamagnetically activated
SPDT reed switch, synchronized in such away that all measuring pulses are
collected on one switch contact and all reference pulses on the other.

The pulses pass through diodes that isolate the integrating networks
from each other. The integrators convert the reference and measuring pulse
energy to aDC level representing them. These reference and measuring DC
levelsare applied to the subtracting amplifier in the Control Unit. The output
of the subtractor is a DC voltage linearly related to the concentration of the
component of interest.

From the subtractor, the signal progresses to the analog to digital
converter on the motherboard of the Control Unit.

The microcontroller readsthe A to D converter and displaystheresult
on the front panel.
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1 Operational Theory Model 6000B

The procedureto set up the optical bench, the signal processing front-
endamplifiers, thestandardization of outputs, and alarm systemsaredescribed
In separate sections of the manual.

1.4 Automatic Zero System

To compensate for zero drift, which may occur during sampling, the
analyzer zeroreadingisupdated by the Auto-Cal function of thecontroller. An
electronicstiming circuit provides atiming cycle that is user programmable.

The Auto-Zero systemisturned off (seechapter 3 section5). Y ou have
the option of setting the analyzer for one six minute zero cycle during hourly
intervals of time from oneto 23 hours, and daily from oneto 30 days.

The Auto Zero system compares the present zero reading of the zero
fluidwiththezeroreading of thezerofluid asit wasinthelast zero calibration.
When there is adifference, the electronic zero circuit setsthe zero reading to
what itwasinthelast scheduled zerocalibration. Thiszeroreadingisset at zero.
The Auto Zero circuit isadigital circuit, which employs a DAC (Digital to
Analog Converter) that can go out of range.

When the threshold cannot be found (oscillation persists), this means
that measuring and reference peak signalsasviewed on the oscill oscope at the
output of the second amplifier inthe detector modulearetoo far out of balance
on zero fluid. When this occurs, you must initiate optical balancing of the
optical filters for equal light transmission on zero fluid. Measuring and
reference peaks must be within one volt with zero fluid in the cell.

Zerodrift may occur in thefollowing cases:

1 The output source changes or chemical or solid depositsform
on the cell windows, but the application is such that interfering chemicals
(sample background changes) are not a problem. The zero fluid in this case
may bethemajor component of the sampl e, void of thecomponent of interest.

2. The sample may contain chemicalsthat are not of interest, but
absorb UV energy at the measuring wavelength used for analysis of the
component of interest. These chemicals produce a signal that adds to the
signal of the component of interest and makesit inaccurate. The Auto Zero
system discriminates the two signals and drives the interfering signal of the
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background chemical sbelow zeroonanhourly basis. Thezerofluidinthiscase
is the sample of which the component of interest is filtered out while the
background chemicals are preserved. The Auto Zero system corrects for
background changes on an hourly basis, if the analyzer isset to Auto-Zero in
an hourly basis.

1.5 System Description

Thephotometricanalyzer isgenerally constructed for general-purpose
(Model 6000B) use and is mounted on aBACKPLATE, an openrack, orina
closedcubicle.

1.6 Photometer

Thethreephotometer modulesaremountedonaBACKPLATE.
Facing the mounted photometer, the source moduleis at the right, the sample
moduleisin the center, and the detector moduleison theleft. Figure 6 shows
adiagram of themodules. A source power supply moduleis placed near the
source module. Modules for the general-purpose units (Model 6000) are
constructed of sheet metal.

Source Power Supply and optional Temperature Controller PCB

Operational Theory 1
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1.6.1 Source Module

Any oneof threetypesof sourcemodulesmay beusedinyour system.
The system model designation identifies the source lamp (see Figure 1 for a
list of codes).

The QI (Quartz-lodine) and Do (Deuterium Arc) sources are mounted
in the source module which also contains the focusing lens.

The source power supply module provides power to the lamps. The
source power supply module houses the power supply, a connector for an
optional temperature controller to heat the sample cell, and an optional span
filter power supply.

The Quartz-lodine lamp power supply is a switching regulator that
maintains a constant voltage (5 VDC) across the filament of the lamp. The
lampisincandescent. Itsenvelopeisfilled with ahalogen to avoid sputtering
of the filament, blackening the lamp envelope.

The D2 lamp power supply is a combination current and voltage
regulator. It maintains aconstant anode current in the Do lamp and controls
the voltage across the lamp’ s cathode (filament).

When power isturned on, relay K1 is activated and applies 10 VDC
acrossthefilaments. After ionization of the Deuterium vapor, thelamp starts
to conduct from cathode (filament) to anode. ThiscausesK 1todeactivateand
the filament voltage drops to 7 VDC, which is the operating voltage. The
voltage from anode to cathode which was 365 V before ionization, drops to
about 60 VDC after ignition. Thisistheoperating voltage. A constant current
of 350 MADC isthe anode current.

The Deuterium arc lamp is empl oyed with samples whose component
of interest does not absorb at the high intensity peaks of the HG source
emission spectrum. The Deuterium arc produces abroadband of energy (200
to 400 nanometer) in the UV spectrum.

The HG (Mercury arc) source and its power supply reside in one
enclosure. A quartz lens focuses the energy into abeam for transmission.

WARNING: UNDER NO CIRCUMSTANCES SHOULD THE
SOURCE MODULE BE OPEN AND THE LAMP AL-
LOWED TO OPERATE UNLESS PERSONNEL IN
THE IMMEDIATE VICINITY ARE WEARING UV FIL-
TERING EYE GOGGLES.
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1.6.2 Sample Cell

Thesamplecell restsinamodul e placed between the source and detector
module. The module contains the sample cell and optional heater and
thermistor for temperature-controlled samplecells.

Exposed Sample Module

1.6.3 Detector Module

The detector modul e houses the photo detector, chopper assembly, and
the signal processing stages of the electronics circuitry. The synchronized
chopper motor rotates at 1800 rpm. The detector type found in your ana-
lyzer can be identified from the letter in the model number (either B or P).

The filter wheel that carries the optical filters is marked with (M) for
measuring and R for referencefilter. If youremovethefilter wheel, you must
align areference mark on thewheel with areference mark on the shaft. When
the switch activating discisremoved, align with the marks on the switch plate
and motor mount when you put it back.

The phototube detector PC board containsthe | to E converter stage,
second amplifier, logarithmicamplifier, inverter, andfirst stageof integration.
Thesolid statedetector hasits| to E converter stage built in on the detector PC
board. A system with asolid state detector has a second converter PC board
containingthesecond amplifier, logarithmicamplifier, inverter, andfirst stage
of integration.

The magnetically-activated reed switch is mounted on the motor
mount. Oscilloscope test points are available and are mounted on a bracket
insidethe housing for explosion-proof models; test pointsare available onthe
outsidein the bottom for general -purpose units. An optional zero and/or span
filter islocated inthismodule al so.
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Detector
Chopper Motor

M/R Filter Wheel

Span/Zero Flag
and Solenoid

wmlwmfals]= ==

- if- -
L £o3 L EI A1) L) 4] by G 5 (N (T Y 1 1

Photodetector and Preamplifier PCB

1.7 Sample Systems

Below are sample systemsthat deliver gasesto the 6000/6020 sample
cell of the Analysis Unit. Depending on the mode of operation either
sample or calibration gasis delivered.
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C
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Model 6000B Photometric Analyzer with D2 Lamp

Analysis Bench shown with Integral General purpose bulkhead
Control Unit
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Model 6000B Photometric Analyzer with D2 Lamp
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Installation

Installation of the M odel 6000 Photometric Analyzer includes:
1. Unpacking

Mounting

Gasconnections

Electrical connections

Testingthesystem.

ok~ 0N

2.1 Unpacking the Analyzer

The analyzer is shipped with all the materialsyou need to install and
prepare the system for operation. Carefully unpack the analyzer and inspect
it for damage. Immediately report any damage to the shipping agent.

2.2 Installing and Connecting the Analyzer

Without Temperature Control, the system must beinstalled in an area
where the ambient temperature is not permitted to drop below 32°F nor rise
above 110°F.

Regardlessof configuration, thesystemmust beinstalledonalevel surface
with sufficient space alocated on either sidefor personnel and test equi pment
access. Subject to the foregoing, the system should be placed as close to the
sample point as possible and bolted to its supporting surface. A waterproof
masticshouldbeliberally appliedtotheunder surfacesof all four supportinglegs
of the cubicle system before placing it in position and bolting it in place.

2.2.1 User Connections

All user connectionsarearound the periphery of theequipment
panel (or cubicle) and appear inthe outline diagramin the back of themanual.
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2 Installation Model 6000B

2.2.2 Electrical Power Connections

The system requires a supply of 115 VAC, single-phase power. Power
connectionsaremadeinsidethecontrol unit. Refer totheinput-output diagram
for moreinformation. Theelectrical power servicemust includeahigh-quality
ground wire. A high-quality ground wire is a wire that has zero potential
difference when measured to the power line neutral.

2.2.3 Compressed Air Supply

The system may require asupply of air to drive pneumatically activated
valvesor for useaszerogas. Ingeneral, a2 liter/minute supply of compressed
air atamaximumof 150 psigisusually sufficient. Theair supply must havefar
greater capacity when purging of the system or gectors are used (special
systems).

2.2.4 Pipe Connections

Refer to Appendix Piping Drawingsfor information about pipe connec-
tions. On specia systems, consult the text in the manual that describes your
particular samplesystemindetail.

2.2.5 Signal and Alarm Output Connections

Signal and alarm output connections are made inside the control unit to
terminal blocks mounted on the interface PC board.
Note: For current outputs, the signal circuit resistance, including
accessory devices, must not exceed 1000 ohms. The alarm

contact circuit must not draw more than 3 amperes at 115 VAC
(non-inductive) or 30 VDC. Refer to the following section.

2.2.6 Sample Delivery System

The sample delivery system should be designed to operate reliably and
must be of large enough capacity to avoid flow stops or bubbles in liquid
samples. A pumpisrequired only if there isinsufficient pressure to reliably
supply the sample to the system equipment panel. Do not complicate the
delivery system by adding apump unlessitisabsolutely necessary. If apump
isrequired, select atypethat can handlethe sample(corrosion), aswell asmeet
theareaclassificationand Environmental conditions.
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2.2.7 Draining the System

Inliquid analysissystems, the system drain manifold must terminateina
safe area as the sample may be poisonous or corrosive.

2.3 Testing the System

Before plugging theinstrument into the power source:

» Check theintegrity and accuracy of the fluid connections. Make
surethereareno leaks.

e Check theintegrity and accuracy of theelectrical connections.
Make sure there are no exposed conductors

»  Check that sample pressureis between 3 and 40 psig, according
to the requirements of your process.

Power up the system, and test it by performing thefollowing
operations:
1. Repeat the Self-Diagnostic Test.

2.4 Calibration

2.4.1 Calibration Fluids

Zeroand spanfluidsmust bemadeby thechemistry labor certified zero
and span gas bought from a gas supplier. The zero fluid must be the major
component of the sample, free from the component of interest.

The span fluid must be the major component of the samplemixed with
asmall amount of the component of interest. The concentration must be 80 to
95% of therangeor thewidest rangeof theinstrument (if theinstrument provides
morethan onerange).

2.4.2 Calibration

Refer to Section 3.3.8 section | of the manual to determine how to
mani pul ate the mode setting. Two calibration methodsare available.

1. Calibration with zero and span fluids.
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2. Cdlibrationwithaspanfilter (thismethodisavailableonly if you select
aspan filter option when you purchase the equipment.

Method One:
1 Inject zero fluid and set zero asreferred in section 3.4 section |
2. I nject span fluid and set the concentration of thespan fluid with

the span procedurereferred in section 3.4 section |

Method Two:

1. Determine the span setting using Method One.

2. Activatethe spanfilter (asreferred in section 3.3.8) section |
3. Record the display reading (thisisthe span filter reading and
must berecorded).

4, Y ou can calibrate theinstrument now with the span filter.

Power up the system, and test it asfollows:
1. Repeat the Self-Diagnostic Test.

2-4: Part Il “#™ Teledyne Analytical Instruments



Photometric Analyzer Maintenance 3

Maintenance

3.0 Routine Maintenance

3.1 Automatic operation and routine operational duties

The system operates continuously without adjustment. Under normal
conditions, after you program the systemfor automatic operation, only routine
mai ntenance proceduresare necessary. Themost commonfailureconditionis
atemporary interruption of the power serving the instrument. If the power
serviceisinterrupted, thesourcelampintheanalyzer will restart automatically
aslong asthereisno defect inthelamp circuit or its starter.

Y oucandetect alamp off conditionwiththesignal failurealarmcircuit,
but youmust connect therelay contactsfromtheal armtoyour indicating device.
Inaddition, youwill experience an alarm condition when thecell windowsare
extremely dirty or theelectronicsfail inthedetector-converter,logamplifier, or
inverter circuits. When the alarm circuit is powered independently from the
analyzer power source, thealarmcircuitisfail-safeandwill detect power failure.

A message such as " Cell Fail check the detector signal” might be
displayedif 1amp off condition occurs

3.2 System Visual Check and Response Procedure

1 Verify that thesignal failurealarmisnotinfailure condition.

2. Verify that the zero and span control setting have not been
disturbed.
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3. Verify that the chart recorder containsanormal display.

4, Verify that therecorder hasasufficient supply of chart paper and
ink.

3.3 Routine Maintenance

Keep the sample lines and components, including the measuring cell
within the analyzer sample module, free of deposits and leaks. You must
determine the interval between cleaning procedures empirically, because the
duration of timethat the system runswithout attentionisrelated directly tothe
sampl e scondition.

3.4  Suggested Preventive Maintenance
Schedule

DAILY

1 Visually inspect the compl ete system for obviousdefects, such
asleaking tubes or connectors.

2. Verify that the sample pump (if applicable) isrunning.

3. Verify that thesignal failurealarmisnotinfailure condition.
4, Verify that zero and span settings are correct.

WEEKLY

1 Examine sample cell windowsfor accumul ation of solids.

Remove and clean as necessary.
2. Cdlibratethesystem.
ANNUALLY

1. Check thedlectronicscalibration.
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2. Check the UV source.
NOTE: Besuretowear UV filtering eye goggles.

3. Check the solenoid valves.

3.5 Service Procedures and Adjustments

3.5.1 Electronics

TAI aignsthe system’ selectronics. However, you may
need to touch up the circuitry, using the following procedure.

Equipment Required:

Oscilloscope (dual trace is preferred, but not required) To observe
oscilloscopetest points switch the vertical input selector of the scopeto DC.

Switch to AC to observe the demodulator switch signals.
DVM (Digital Voltmeter)
PC Board Extender

Use the PC board extender whenever you need to adjust trimpot.
Because all PC board connectors are keyed to avoid wrong positioning in the
connectors, you must removethe key and after testing you need to replacethe
key with long-nosed pliers. Turn off the power during this operation. Never
disconnect or connect the PC boards with the power on, because you may
damage the PC board C-M OS devices.

3.5.2 Power Supply Test Points

Measure +15 volt £1 volt DC and -15 volt £1 volt DC on the differential
power supply PC boardinthecontrol unit. Refer tothe power supply schematic
in the back of the manual to identify the power supply test points.
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3.5.3 Setup of the Signal Processing Front-End
Amplifiers

Fill the sample cell with air or astablefluid, such that the photo
energy that strikesthe detector isconstant. A stablefluidisdistilled or tap
water. Thisstep may be omitted when the systemisstablein its present
state.

If you open the detector module, keep stray light out by covering the
opening with adense black cloth. If you do not takethis precaution, theresult
isamisinterpretation of the scope patterns. On general-purpose systems, the
scope test points are in the bottom of the detector module and are accessible
without opening the module.

3.5.4 Oscilloscope Display of the Ito E Converter Output

Theoutput of thel to E Converter isobserved at the output of the second
amplifier. Theobjectiveof thisoperationisto set up theoptical systemandthe
gain of the second amplifier in such away that the analyzer keeps operating
withinitsdynamic range.

Connect theoscilloscopeto TP3. Theoscilloscopedisplaysthemeasur-
ing and reference pul sesin an alternating pattern. Thedisplay iscreated by the
light passing through thereferenceand measuringfiltersasthey arebrought in
and out of the light beam by the rotating filter wheel. These light pulses are
convertedtoelectronicenergy whichisamplified and brought to TP2. Thebase
line represents the blocking of the light beam by the opague part of the filter
wheel.

Toidentify which of the pulsesisthe measuring peak, insert the span
filter (when present) or apieceof flat glassor clear plasticinthelight beam. The
peak that becomestheshortest (retractsexcessively) isthemeasuringfilter pul se.

Incaseyou cannot set thegain properly, becausethepeaksaretoo short,
tootall, or too much out of balance, adjust R2 trimpot ontheconverter PC board
until you obtain the desired peak height as observed on the scope (usually 8 to
9volt) for thetallest of thetwo peaks. Never leave the system operating with
peaks exceeding 10 volts or you may saturate the logarithmic amplifier. You
should not permit oscillationsor distortionsin the peaks.

3-4 Part I “pP™ Teledyne Analytical Instruments



Photometric Analyzer Maintenance 3

3.5.5 Balancing the Optics for Equal Light Transmission
with Zero Fluid in the SAMPLE CELL

The objective of this procedure is to obtain measuring and reference
peak helghtsasdisplayed ontheoscill oscopethat areapproximately equal, with
thetallest peaks set at 8to 9 volts. Thismust be donewith air or zerofluidin
thecell.

Theprocedureispurely mechanical and consi stsof adjustingtheamount
of light passing through either the measuring or reference filter, never both.
Screens (wiremesh) of varying density are used for thisoperation and are part
of thesmall took kit accompanying theinstrument.

1 Observe the oscilloscope and judge if optical balancing is
needed. When thedifferenceislessthan 1 volt, balancing isnot required. The
tallest of the two peaks should be adjusted to 8 or 9 voltswith the gain control
R2 onthedetector PC board. Whenthiscannot bedonebecauseboth peaksare
tooshort ortoolong, searchfor screensmountedinthelight path, usually located
inaholder onthelight pipewhichinterconnectsthedetector and samplemodule,
and remove or add screens, as necessary.

2. When bal ancingisneeded, identify the peaksasoutlined under
Section

3. For example, if the reference peak isthe shorter one, stop the
filter wheel with your hand and seeif screensarelocated behind thereference
filter. Thereferencefilter isidentified by theletter “R” engraved on thefilter
wheel.

4. If screensarefound, removethemafter takingthefilter wheel of f
the shaft with the special Allen wrench suppliedinthetool kit.

5. After removal of thescreensand remounting thefilter, mountthe
filter wheel back ontheshaft. Positionit correctly ontheshaft by lining upthe
two paint marks on shaft and wheel.

6. Turn ontheinstrument and observethe balance on the oscillo-
scope.
a If thereferencepeak isnow tootall, removethefilter wheel and

add ascreen of lesser density behind thereferencefilter. Repeat thisprocedure
until the peaks are within 1 volt of each other.
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b. If themeasuring peak isequal toor within 1 volt of thereferencepeak,
thesystemisoptically balanced and ready for calibration.

c. If thepeak istill too short, repeat the procedure, but thistime put a
screen behind the measuring filter to shorten its peak.

7. After the peaksare balanced, adjust the gain control until thetallest
of thetwo peaksis8to 9 volts. The peaksshould still bewithinl volt of each
other.

8. Itisalwaysgood practiceto operatethe analyzer with aslow again
aspossible. Therefore, withthegaincontrol just barely off itsstop, onceagain
remove or add screensin thelight path to obtain as high avoltage as possible
without exceeding 9 voltsfor the highest peak. Read-just gainfor 8to9vaolts.

Thisconcludesthebalancing procedureand theinstrument isready for
calibration.

3.5.6 Setup of the Logarithmic Amplifier

The amplifier isinverting and continuously taking the logarithm of the
output signal of thesecond amplifier. Y ou canobservetheoutput by connecting
the scope probe to TP4.

The correct wave shape has arounded negative going pulsethat isthe
signal and aflat-topped positive pul sethat depi ctssaturation of thelogamplifier.

You shouldnot permitdistortionsor oscillationsin therounded peaks.

Whenthepositivegoingpulseisnotflat or isdistorted, adjust trimpot R3
only enoughto obtainaflat positivepulse. If youover adjust, youmay losepart
of the second decade of absorption and affect theaccuracy of analysisfor high
concentrations of the component of interest where the measuring pulse can
become very short. The log amplifier saturates because the amplifier is
incapable of taking thelogarithm of the dlightly negativebaseline.

3.5.7 Inverting Amplifier

Theamplifier isinvertingand hasagainof 1. Itinvertsthe output signal
of the logarithmic amplifier and acts as a buffer between the logarithmic
amplifier and the reed switch and integrators. To observe the output of the
inverter, connect the scope probeto TP5. Thewave must beaduplicateof that
observed on TP4, except that it isinverted.
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3.5.8 Integrated Reference and Measuring Signals

Y ou can observe the reference and measuring signal at thefirst stage of
integration by connecting the scope probe to TP6 (reference signal) and TP7
(measuring signal) at thedetector unit. A dual trace scopeisadvantageousbut
not required for thisobservation.

Thetest points’ significanceisthat they reveal proper switchaction. The
display showsasawtooth patternthat isacharge-dischargeof thefirst capacitor
intheintegrating network. Thisrippleisthe AC component of thereferenceand
measuring signal after the pulsesare convertedto DC. The sawtooth patterns
must be displayed 180° with respect to each other asviewed with adual trace
scope. They must both be present.

If oneismissing, the switchisnot switching. If the sawtooth showsa
broken pattern, theswitching actionisfeebleorirregular. Usually, you canfix
the faulty condition of the switch by slightly changing the switch position.

The action of a bar magnet and a rotating chopper disc activate
themagneticmercury reed switch. Anauminummotor mounting block houses
abar magnet. Thisbar magnet isparallel with the mercury chopper switch.

The chopper discisagreen and black disc mounted on thefilter wheel
shaft next to the motor. The disc is composed of both magnetic and non-
magneticmaterials. Astheshaft rotates, themagnetic portion of thedisc shorts
the magnetic flux as it passes between the magnet and the switch. The non-
magnetic portion of the disc enablesflux linesfrom the bar magnet to activate
themercury switch.

3.5.9 Battery-Powered Oscilloscope
Synchronization Point

Becausethelinefrequency cannot synchronize battery-powered oscillo-
scopes, use TP8 at the detector modul e to provide external synchronization.

3.6 Interface Board Terminals Strip

At the bottom of the interface PCB on the Control Unit, arethree
terminal strip wherewiring isdistributed to other sections of the Model
6000B System. Such as AC power for the D2 lamp power supply, DC
Power to the preamplifier, High DC voltage for the photodetector, and
signalsto control calibration solenoidsand filters. To gain accesstothis

“PV Teledyne Analytical Instruments Part Il 3-7



3 Maintenance Model 6000

terminals, the silkscreen cover must beremoved. Theseterminalsarewired
inthefactory.

WARNING: DANGEROUS HIGH VOLTAGES ARE PRESENT AT
THESE TERMINALS. TRAINED PERSONNEL MUST
REMOVE THE SILKSCREEN COVER ONLY. EXER-
CISE EXTREME CAUTION.

N G H SHLD | SIG | MEAs | ReF 20 | +15 | 45 [ com | sean | sean | ZERO [ ZErO
GND VDC ~ VDC VDC FLTR soL  FLTR  soL

The first strip terminal hasthree contactslabeled N, Gand H. The
labels stand for Neutral, Ground, and Hot. Thisisthe AC power strip
terminal. 1t feeds AC power to other components of the Model 6000B
System, such asthe D2 lamp power supply, heater, and temperature control-
ler PCB.

The second strip terminal has four contactslabeled SHLD, SIG, GND,
MEAS and REF. Thisstrip terminals are dedicated to the signals coming
from the photodetector amplifier. Thelabelsstandfor:

SHLD: Shield. Shield form the preamplifier cable connectsto this contact.

SIG GND: Signal Ground. Ground reference for both the measure and the
reference signal.

MEAS:. Measure Signal voltage.
REF: Reference Signal voltage.

Thethird terminal strip has eight contactslabeled -230VDC, +15VDC, -15
VDC, COM, SPAN FLTR, SPAN SOL, ZERO FLTR, ZERO SOL. This
strip feeds the high voltage needed on the cathode of the photodetector, DC
power for the photodetector preamplifier, and control signalsfor the sole-
noidsandfilters. Thelabelsstandfor:

-230VDC: Thisisthe negative high voltage fed to the photodetector
cathode, about -230 VDC.
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+15VDC: Power Supply voltage fed to the photodetector preamplifier,
+15VDC.

-15VDC: Power Supply voltage fed to the photodetector preamplifier,
-15VDC.

COM: Common referenceto the +/- 15 VDC and the -230 VDC power
supplies.

SPAN FLTR: Span filter signal, AC voltage.
SPAN SOL: Span solenoid signal, AC voltage.
ZERO FLTR: Zerofilter signal, AC voltage.
ZERO SOL: Zero solenoid signal, AC voltage.
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Appendix

A-1 Specifications

6000B Digital Control Module:

Ranges. Four ProgrammableRanges, field selectable
withinlimits (application dependent) and Auto
Ranging
Display: 2lineby 20 aphanumeric VFD accompanied
by 5digit LED display
Signal Output: Two 0-1V DC (concentration and range D)

Two 4-20mADC isolated (concentration and
range D)

RS232

Alarm: Twofully programmable concentrationalarm
set points and corresponding Form C, 3 amp
contacts. One system failure alarm contact to
detect power, calibration, zero/span and
sensor failure.

Mounting: Bulkhead Mount, NEMA-4 rated
OperatingTemperature: 0-50°C
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Typical Analytical Performance Specifications:

(will vary per application)

Accuracy:
Noise:
Drift:

Diurnal:

SampleCédll:

Céell Length:

Flow Rate:

Light Source:
Sensitivity:
Reproducibility:
Filter Wavelength:

SamplePressure:

+1% of full scalepossible
Lessthan +1%

L essthan 1% per day (source/detector depen-
dent)

Lessthan 1% per 20°F (source/detector
dependent)

Stainless steel with Quartz window standard.
Other materia savailable.

.01 to 40 inches

50to 1500 cc/min

Tungsten Lamp, Mercury, Deuterium Arc
.02 to 3 absorbance units.

+/-2% of scaleor better

210to0 1000 millimicrons, application depen-
dant

Quartz window: 30 psi

A-2
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A-2 Recommended 2-Year Spare Parts List

QtyP/NDescription
C-67435B
C-67990
D-67990

1

N P ON R O 0 R R R R

A-9306
C-40265A
C-54799
C-54802
C-14449
L-179
F-57
F-14
P-43
c87
081
A-16776
F1268

Motherboard, Control Unit
Amplifier, Control Unit
6000B Interface PCB
Differential Power Supply
Measuring PCB

D2 Power Supply

Controller, D2 Power Supply
TemperatureController, SampleCell
SourceLamp

Fuse, 5A Slo-Blo

Fuse, 10A Slo-Blo

Phototube

Sample Cell Window (Quartz)
Viton O-Ring

Accessory Kit

Fuse, 6.3 A Fast-blo

Note: Orders for replacement parts should include the part number (if
available) and the model and serial number of the instrument for

which the parts are intended.

Orders should be sent to:

TELEDYNE Analytical Instruments

16830 Chestnut Street

City of Industry, CA 91749-1580

Phone (626) 934-1500, Fax (626) 961-2538
TWX (910) 584-1887 TDYANYL COID

Web:  www.teledyne-ai.com

or your local representative.
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A-3 Drawing List

D67061:  Outline Drawing (standard unit with optional sealed ref.)

D67056: Ouitline Drawing (with optional gas selector panel and/or sedled
ref.)

A63532: PipingDiagram

D-63534:  Wiring Diagram/ Interconnect Drawing
D-67989 Interface PCB Schematic

D-67998  Amplifier PCB Schematic

A-38750  Phototube Power Supply Schematic

B-36470  Detector M odul e-Phototube Schematic
B-37533  Detector-Converter PCB-Phototube Schematic
B-55819 D2 Power Supply Module Schematic

D-54797 D2 Power Supply PCB Schematic

B-15016  Temperature Controller PCB-Sample Cell Schematic
A-40510 SampleCell Heater Schematic

D-54800  Controller PCB, D2 Lamp Schematic

C-36468  Detector Modul e-Phototube Schematic

C55106 D2 Source Power Supply Schematic

B-55110  Back Panel, D2 Power Supply Wiring Diagram
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