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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 systems installed 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, 1abels,
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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Oil in Water Analyzer Part I: Control Section

Introduction

1.1 Overview

The Teledyne Analytical Instruments Model 6600 Control Section,
together with a6600 Analysis Section, isversatile microprocessor-based
instrument.

Part I, of thismanual coversthe Model 6600 General Purpose, Bulk-
head Mount Control Section. (The Analysis Sectioniscoveredin Part 11 of
thismanual, and Oil in Water applicationiscoveredin Part 111) The Control
Section isfor indoor/outdoor usein hazardous environment only. The
Analysis Section (or Remote Section) can be designed for avariety of
hazardous environments. All Sectionsare mounted inaNEMA-4 enclosure
(24" x20"x10").

1.2 Typical Applications when Configured
with the appropriate Sample System

A few typical applications of the Model 6600 are:

» Offshoreplatforms, Produced Water, SeaWater

* Waste Water, Tank Farms, Fuel Depots, Refinery Effluents
*  Oil Chemical Separators

e On-Board Ship

* Boiler Return Steam Condensate

* ProcessCooling Water

» Bilge/Deballast Water Treatment

» Water SolubleOQils

* All Aromatic Hydrocarbons

* Many Organic Hydrocarbons (Contact Factory)

“PV Teledyne Analytical Instruments Partl: 1-1



1 Introduction

Model 6600

1.3 Main Features of the Analyzer

TheModel 6600 Photometric Analyzer issophisticated yet smpleto
use. Themain features of the analyzer include:

A 2-linea phanumeric display screen, driven by microprocessor
electronics, that continuously promptsand informsthe operator.

High resolution, accurate readings of concentration from low
ppm levelsthrough to 100%. Large, bright, meter readout.

Versatileanalysisover awiderange of applications.

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

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

Calibration rangefor convenient zeroing or spanning.

Auto Ranging allowsanalyzer to automatically select the proper
preset rangefor agiven measurement. Manual overridealows
the user to lock onto a specific range of interest.

Two adjustable concentration dlarmsand asystemfailureaarm.

Extensive self-diagnostic testing, at startup and on demand, with
continuouspower-supply monitoring.

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

Analog outputsfor concentration and rangeidentification.
(0O-1V dc standard, and isolated 4-20 mA dc)

Superior accuracy.

Internal calibration-Manual or Automatic (optional).

1.4 Operator Interface

All controlsand displays on the standard 6600 are accessible from
outside the housing. Theinstrument hastwo simple operator controls. The
operator has constant feedback from theinstrument through an al phanumeric
display, and adigital LED meter. The displaysand controls are described
briefly hereand in greater detail in chapter 3. See Figure 1-1.

1-2: Partl
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Oil in Water Analyzer Part I: Control Section

1.4.1 UP/DOWN Switch

The UP/DOWN switchis used to select between any subfunctions displayed
on the VFD screen such asin the main menue, the system menue, the Alarm
menue, etc. When modifiable values are displayed on the VFD, the UP/DOWN
switch can be used to increment or decrement the values.

1.4.2 ESCAPE/ENTER Switch

The ESCAPE/ENTER switch isused to input the data, to enter afunction,
or to exit afunction displayed in the a phanumeric display:

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

* Enter Withinamenue: thefuntion selected isentered moving on
tothe next screenin aseries.

With Value selected: Entersthevalueinto the analyzer as
data. Advances cursor on VFD to the next operation.

Inthe Analyze mode: it callsthe main menue. Functions
called out by the main menue:

-System  Thisfunctionisamenu that callsanumber
of functionsthat regul atethe analyzer
operation.

-Span Thisfunction spanstheinstrument.
-Zero Thisfunction zerostheinstrument.
-Alarms Thisfunctionssetstheaarm preferences.

-Range  Thisfunction selectswhether analyzer is
autoranging or locked on one range.

-Standby Placestheanalyzer in asleep mode.

WARNING:

The power cable must be disconnected to fully remove power
fromtheinstrument.

“PV Teledyne Analytical Instruments PartI: 1-3
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Figure 1-1: Model 6600 Controls, Indicators, and Connectors

Digital Meter Display: Themeter display isaLight Emitting Diode
LED devicethat produceslarge, bright, 7-segment numbersthat arelegible
inany lighting. It isaccurate acrossall analysisranges. The 6600 models
produce continuous readout from 0-10,000 ppm and then switch to
continuous percent readout from 1-100 %.
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1 Introduction

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

1.5 Control Section Interface Panel

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

thismanual.

« Power Connection

* Analog Outputs

e Alarm Connections

« RS-232Port

« 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
alarm.

Serial digital concentrationsignal output
and control input.

Providesall electrical interconnect tothe
AnalysisSection.

Digital inputsallow external control of
analyzer calibration.

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

Four separate, dedicated, rangerelay
contacts.

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 6600 is accurate to 2-3 %. Accordingly, internally sched-
uled calibrations can vary 2-3 % per day.

Model 6600
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Oil in Water Analyzer Part I: Control Section

Installation

Installation of Model 6600 Analyzersincludes:
1. Unpacking, mounting, and interconnecting the Control/Analysis
Section
2. Making gas connectionsto the system
3. Making electrical connectionstothesystem
4. Testingthesystem.
Thischapter coversinstallation of the Control Section. (Installation of

the Analysis Sectioniscovered in Part |1 of thismanual.) The Oil in Water
applicationiscoveredinPart111.

2.1 Unpacking the Control/Analysis Unit

The analyzer is shipped with all the materialsyou need to install and
preparethe system for operation. Carefully unpack the Control/Anaysis
Unit and inspect it for damage. Immediately report any damage to the ship-
ping agent. Figure 2-2: Required Front Door Clearance

Allow clearance for the door to open in a90-degree arc of radius 15.5
inches. See Figure 2-2.

7\/
Figure 2-2: Required Front Door
Clearance

<.

2.2 Electrical Connections

Figure 2-3 showsthe Control/Analysis Unit interface panel . Connec-
tionsfor power, communications, and both digital and analog signal outputs
aredescribed in thefollowing paragraphs. Wire size and maximum length
data appear in the Drawings at the back of this manual.
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Figure 2-3: Interface Panel of the Model 6600 Control Section

For safe connections, ensurethat no uninsulated wir e extends
outsideof theterminal blocks. Stripped wire ends must insert completely
into terminal blocks. No uninsulated wiring should comein contact with
fingers, toolsor clothing during normal operation.

Primary Input Power: The power supply in the Model 6600 will
accept al115 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

o | o o Neutral
Turn cw to hold
oo " SO @
loosen wire.
Insert wire
here.

| N[ & | H|

Figure 2-4: Primary Input Power Connections
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Oil in Water Analyzer Part I: Control Section

Fuse I nstallation: The fuse holders accept 5x 20 mm, 4.0A, T
type (slow blow) fuses. Fusesarenot installed at the factory. Besureto
install the proper fuse as part 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 sample con-
centration, from0OV at 0% to 1V at 100%. (Full
scale = 100% programmed range.)

0-1V dc Range ID: 0.25V =Range 1,05V =Range 2, 0.75V =
Range 3.

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 = Range 1, 12 mA = Range 2,
16 mA = Range 3.

ANALOG OUTPUTS ‘

’T V;QLTA@E+ —.:.‘ ’T C:LJ]RRENT+ i‘
I ~—

Negative J— e
ground

—_— —~—

Turn cw to hold —= - o C L) . . .

e — @ DO DS OGO

loosen wire.
Insert wire——
here.

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:
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2 Installation Model 6600

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.

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

Table 2-1: Analog Concentration Output-Examples

Concentration Voltage Signal Current Signal
% Output (V dc) Output (mA dc)
0 0.0 4.0
1 0.1 5.6
2 0.2 7.2
3 0.3 8.8
4 04 104
5 0.5 12.0
6 0.6 13.6
7 0.7 15.2
8 0.8 16.8
9 0.9 184

10 1.0 20.0

To provide an indication of the range, a second pair of anal og output
terminalsareused. They generate asteady preset voltage (or current when
using the current outputs) to represent aparticular range. Table 2-2 givesthe
range | D output for each analysisrange.

2-4: Part | “»™ Teledyne Analytical Instruments



Oil in Water Analyzer Part I: Control Section

Table 2-2: Analog Range ID Output - Example

Range Voltage (V) Current (mA)
Range 1 0.25 8

Range 2 0.50 12

Range 3 0.75 16

Alarm Relays:

Therearethree alarm-circuit connectorson thealarm relaysblock
(under RELAY OUTPUTYS) 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 250V AC into aresistive load

(Figure2-6).
[ S A
Normally closed — <+— Normally open
Normally open = -
Moving contact —— | e ° e | e — Moving contact

-0/9|® S ®

-AAR AR

THRESHOLD RANGE 1

ALARM 1 D
CONTACT

Figure 2-6: Types of Relay Contacts

The connectorsare:

Threshold Alarm 1: « Can be configured as high (actuates when
concentration isabovethreshold), or low
(actuateswhen concentration isbelow thresh old).
 Canbeconfigured asfail-safe or non-fail-safe.
 Can be configured aslatching or nonlatching.
 Can be configured out (defeated).

“P™ Teledyne Analytical Instruments Partl: 2-5



2 Installation Model 6600

Threshold Alarm2:  « Can be configured as high (actuates when concen-
trationisabovethreshold), or low (actuateswhen
concentrationisbel ow threshold).
 Canbeconfigured asfail-safe or non-fail-safe.
 Can be configured aslatching or nonlatching.
 Can be configured out (defeated).

SystemAlarm: 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.

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

Further detail can be found in chapter 3, section 3-5.
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. 0 to 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 acrossthe + and —terminals
puts the 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.)

2-6: Part | “»™ Teledyne Analytical Instruments



Oil in Water Analyzer Part I: Control Section

Remote Calibration Protocol: To properly timetheDigital Remote
Cal Inputsto the Model 6600 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 a zero or span command can be sent.

When the contact is CLOSED, 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:
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 terminal strip (section 3.6 Part Ill) 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 four ranges are assigned to relaysin ascending order—Range 1 is
assigned to RANGE 1 1D, Range 2 isassigned to RANGE 2 ID, Range 3
iIsassigned to RANGE 3 ID, and Range 4 is assigned to RANGE 4 ID.

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

RS-232 Port: Thedigital signal output isastandard RS-232 serid
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
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RD
TD
DTR
COM
DSR
RTS
CTS
RI

© 00 N o o b~ W N

Received Data
Transmitted Data
DataTermina Ready
Common

Data Set Ready
Request to Send
Clear to Send
RingIndicator

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)
* Whichalarms- if any - aretripped (AL-x ON)
Each status output isfollowed by a carriage return and line feed.

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

They are described 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> Toggling input. 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 6000B/6600.

Table 2-5: Required RS-232 Options

Parameter
Baud

Byte

Parity

Stop Bits
Messagelnterval

Setting
2400

8 bits
none

1

2 seconds
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Oil in Water Analyzer Part I: Control Section

Remote Bench and Solenoid Valves: The 6600 isasingle-chassis
instrument. However, the REMOTE BENCH and SOLENOID RETURN
connectors are provided on theinterface PCB. The Remote Benchiswired
at thefactory aswell asany optional solenoid valvesincluded in the system.

2.3 Testing the System

After The Control/AnalysisUnitisboth installed and interconnected,
and the system gas and el ectrical connectionsare complete, the systemis
ready to test. Befor e plugging the unit into its 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

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

*  Turnhomogenizer power potentiometer fully counter-clockwise
(OFF), see section 3.3.8 for operation of homogeni zer.

Warning: Do not operate the “ultrasonic homogenizer” in the
instrument for more than one (1) minute without a
liguid sample properly flowing through the homog-
enizer.

Power up the system, and test it by performing thefollowing operation:
1. Repeat the Self-Diagnostic Test.
2. Zerotheinstrument.
3. Spantheinstrument.

For steps 2 and 3, refer to part 11 for gas calibration, and part 111 for Oil
inWater application.
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Oil in Water Analyzer Operation 3

Operation

3.1 Introduction

Although the Model 6600 is usually programmed to your application at the
factory, itcan be further configured at the operator level, or even, cautiously,
reprogrammed. Depending on the specifics of the application, thismightinclude
all orasubset ofthe following procedures:

e Settingsystemparameters:
« Establishasecurity password, if desired, requiring Operator
tologin (securein safefilefor referrence).
» Establishand start an automatic calibration cycle, if desired.

* RoutineOperation:

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

* Definenew applications.
* Linearizeyour ranges.

Ifyou choose not to use password protection, the default password is
automatically displayed on the password screen when you start up, and you
simply press Enter foraccess to all functions of the analyzer.

3.2 Using the Controls

To getthe proper response from these controls, turn the control toward the
desired action (ESCAPE or ENTER—DOWN or UP), and then release it.
Turn-and-release once for each action. For example, turn-and-release twice
toward UP to move the VFD screen two selections upwards on the list of
options (menu).
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Theitem thatis blinking on the screen is the item that is currently selectable
by choosing ENTER (turn-and-release toward ENTER with the ESCAPE/
ENTER control).

Inthese instructions, to ENTER means to turn-and-release toward EN-
TER, and To ESCAPE means to turn-and-release towards ESCAPE. To scroll
UP (or scroll DOWN) means to turn-and-release toward UP (or DOWN) as
many times as necessary to reach the required menu item.

3.21 Mode/Function Selection

Afterthe instrument has been powered up, and its initilization routine
performed, the instrument will settle in the Analyze mode. To call up the Main
menu from the Analyze mode, toggle the Enter switch. Toreturnto the Analyze
mode, toggle the Escape switch. The Main menu screens looks as shown
below:

SYSTEM SPAN  ZERO
ALARM RANGE STBY

The Main menue screen is the top level ina series of screens used to
configure the analyzer. The DOWN/UP selects the different options displayed
inthe VFD screen. The selectable option blinks on the VFD screen when you
reach the desired option, toggle the Enter switch.

The Escape switch takes you back up to hierarchy of screens until you
return back to the Analyze screen mode. Here is abrief description of the Main
Menu:

» System. The system function consists of nine subfunctions.
Four of these arefor ordinary setup and operation:
* Setup an Auto-Cal
* Assign Passwords
* Logout to secure system
* InitiateaSelf-Test
Three of the subfunctionsdo auxiliary tasks:
» Checking model and softwareversion
* Adjustéectronicfilter of thesignal
» Display moresubfunctions
Two of thesearefor programming/reprogramming theanalyzer:

» Definegasapplicationsand ranges (Refer to programming
section, or contact factory.)
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Figure 3-1: Hierarchy of System Functions and Subfunctions

Operation 3
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3 Operation Model 6600

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

» Zero. Usedto setup azero calibration.
e Span. Usedto set up aspan calibration.

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

* Range. Usedto set up four analysis rangesthat can be switched
automatically with autoranging or used asindividual fixed
ranges.

Any function can be selected atany time in the analyze mode (unless
passwordrestrictions apply). The order as presented in this manual is
appropriate for an initial setup.

Each ofthese functions is described in greater detail in the following proce-
dures. The VFD screen text that accompanies each operation is reproduced, at
the appropriate point in the procedure, ina Monospaced type style.

3.3 The System Function

The subfunctions ofthe System function are described below. Specific
procedures for theiruse follow the descriptions:

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

o SELF-TEST: Performsaself-diagnostic test to check theintegrity
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.

e HMGNZR: Turn Ultrasonic homogenizer ON and OFF on the
analyzemode.

* TRACK: Set the system reading to be held or followed by the
concentration “gas or filter”” during calibration.

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

* ALGORITHM: Linearize the output for nonlinear characteristic.
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» APPLICATION: Used to define the analysis ranges and application
(gasused).

* MODEL: Displays model number and software version.
» OUTPUT_CAL: 4-20 MA: Adjust 4 and 20 mA output.

Thehierarchy ofthe system menuis shown in figure 3-1.

3.3.1 Setting up an AUTO-CAL

When proper automatic valving is connected, the Analyzer can cycleitself
through a sequence of steps that automatically zero and span the instrument.

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 6600 is accurate to 2-3 %. Accordingly, internally sched-
uled calibrations can vary 2-3 % per day.

To setup an Auto—Cal cycle:

Choose System from the main manu. TheVFD will display five subfunc-
tions.

DIG_FILT SELF-TEST
PWD LOGOUT MORE

Select MORE and Enter

AUTOCAL HMGNZR  HOLD
CAL-HOLD-TIMER MORE

Use UP/DOWN to blink AUTO—CAL, and Enter. A new screen for
ZERO/SPAN set appears.

ZERO 1in @d @h off
SPAN 1n @d @h off

Use UP/DOWN to blink ZERO (or SPAN), then 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: @d Hour: @h
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Use UP/ DOMNto set the day interval, hour interval, then Enter

Enter to turn ON the SPAN and/or ZERO cycles (to activate AUTO-CAL).
Use the UP/DOWN to toggle the field between ON and OFF. Press Enter to
returnto The AUTO-CAL menu. Youshould be able to see that the screen has
beenupdated with your new input. Escape to return to the System menu.

For Oil & Water Samples only setting of the Zero schedule is need-
ed. Instrument will automatically perform a Span at the end of a sched-
uled Zero.

Ifinstrument is turned off, the next time the instrument is powered, the
instrument will automatically performa calibration cycle after 3 minutes of
entering the sample mode if AUTOCAL functions were on prior to shut down.

3.3.2 Password Protection

Before aunique password is assigned, the system assigns TAl by default.
This password will be displayed automatically. The operator just uses the Enter
switch tobe allowed total access to the instrument’s features.

Ifapasswordisassigned, then setting the following system parameters can
be done only after the password is entered: alarm setpoints, assigning anew
password, range/application selections, and curve algorithm linearization.
(APPLICATION and ALGORITHM are covered in the programming section.)
However, the instrument can still be used for analysis or for initiating a self-test
without entering the password. To defeat security the password mustbe
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.

3.3.2.1 Entering the Password

Toinstall anew password or change a previously installed password, you
mustkey inand ENTER the old password first. If the default password is in
effect, using ENTER three times will enter the default TAl password for you.

Enter the System menu...

DIG_FILT AUTO-CAL
PWD LOGOUT MORE

Use theUP/DOWN to scroll the blinking over to PWD, and Enter to select
the password function. Either the default TAl password or AAA place holders for
an existing password will appear on screen depending on whether ornota
password has been previously installed.
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Enter password:
TAI
or

Enter password:
AAA

The screen prompts you to enter the current password. If you are not using
password protection, Enter three times to accept TAl as the default password.
Ifapassword hasbeen previously installed, enter the password using the UP/
DOWN swiTcH to change the first letter.

Use Enter to move to the next letter. You cannot go back. Ifa mistake is
made, Escape to the System menu and return.

Whenyoufinishadjusting the last letter, toggle the Enter switch

Inafew seconds, you will be given the opportunity to change this pass-
word or keep it and go on.

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

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

3.3.2.2 Installing or Changing the Password

Ifyouwantto install a password, or change an existing password, proceed
as above in Entering the Password. When you are given the opportunity to
change the password:

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

nter to change the password (either the default TAl or the previously
assigned password), or Escape to keep the existing password and move on.

Ifyou chose Enterto change the password, the password assignment
screenappears.

Select new password
TAI

Enter the password using the UP/DOWN swiTcH to change the letters to
the new password. The full set of 94 characters available for password use are
shown in the table below.

Characters Available for Password Definition:
A B C D E F G H |

J
K L M N 0 P Q R S T
u Vv W X Y z [ ¥ 1 ~
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_ h a b c d e L g h
i J 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 : : <
= > ? @

When you have finished typing the new password, press Enter. A verifica-
tion screen appears. The screen will prompt you to retype your password for
verification.

Enter PWD To Verify:
AAA

Use the UP/DOWN to retype your password and Enter at the end of
each letter. Your password will be stored in the microprocessor and the system
willimmediately switch to the Analyze screen, and younow have accesstoall
instrument functions.

Ifall alarms are defeated, the Analyze screen appears as:

1.95 ppm SO,
nR1: @ — 10 Anlz

Ifanalarmis tripped, the second line will change to show which alarmitis:

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

The LOGOUT function provides a convenient means ofleaving the analyz-
erinapassword protected mode without having to shut the instrument off. By
entering LOGOUT, you effectively log offthe instrument leaving the system
protected against use until the password isreentered. To log out, enter the
System menu.

DIG_FILT SELF-TEST
PWD LOGOUT MORE

Use theUP/DOWN to position the blinking over the LOGOUT function,
and Enterto Log out. The screen will display the message:
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Protected until
password entered

Aftertwo seconds it will return to the System menu.

3.3.4 System Self-Diagnostic Test

The Model 6600 has a built-in self-diagnostic testing routine. Pre-pro-
grammed signals are sent through the power supply, output board, preamp
board and sensor circuit. The return signal is analyzed, and at the end of the test
the status of each function is displayed on the screen, either as OK oras a
number between 1 and 1024. (See System Self Diagnostic Test in chapter 5
fornumber code.)

Note: The sensor will always show failed unless Zero fluid is present
in the sampling cell at the time of the SELF-TEST input thru the
sample inlet.

The selfdiagnostics are run automatically by the analyzer whenever the
instrument is turned on, but the test can also be run by the operator at will. If
any of the functions fails, the System Alarm s tripped, butis not tripped at the
startup because it might give false alarm after apower failure. To initiate a self
diagnostic test during operation enter the System menu.

DIG_FILT SELF-TEST
PWD LOGOUT MORE

Usethe UP/DOWN again to move the blinking to the SELF-TEST and
Enter. The screen will follow the running of the diagnostic.

RUNNING DIAGNOSTIC
Testing Preamp — Cell

When the testing is complete, the results are displayed.

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

The module is functioning properly ifitis followed by OK. A number
indicates aproblem in a specific area of the instrument. Refer to Chapter 5
Maintenance and Troubleshooting fornumber-code information. The results
screen alternates foratime with:

Press Any Key
To Continue...

Thenthe analyzer returns to the initial System screen.
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3.3.5 The Model Screen

Enter the System menu, select more and Enter. The second screen ap-
pears. Selectmore again and Enter. Inthe third screen select MODEL. With
MODEL blinking, Enter. The screen displays the manufacturer, model, and
software version information. Escape to return to the System menu.

3.3.6 Checking Linearity with ALGORITHM

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

sel rng to set algo:
—> @1 @2 @3 <—

Use the UP/DOWN switchto select the range: 01, 02, or 03. Then
Enter. (Someranges may notbe available, depending on your application, but
atleastrange 01 should be).

Gas Use: S02
Range: @ — 10%

Enteragain.

Algorithm setup:
VERIFY SET UP

Selectand Enter VERIFY to check whether the linearization has been
accomplished satisfactorily.

Dpt INPUT OUTPUT
@ ?.00 @.920

The leftmost digit (under Dpt) is the number of the data point being moni-
tored. Use the UP/DOWN switch to select the successive points.

The INPUT value is the input to the linearizer. It is the simulated output of
the analyzer. You do not need to actually flow gas.

The OUTPUT value is the output of the linearizer. It should be the ACTUAL
concentration of the span gas being simulated.

Ifthe OUTPUT value shown is not correct, the linearization must be correct-
ed. Press ESCAPE to return to the previous screen. Select and Enter SET UP
to Calibration Mode screen. (set-up will not work withouta PC being connected
totheanalyzer)

Select algorithm
mode : AUTO
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There are two ways to linearize: AUTO and MANUAL: The auto mode
requires as many calibration gases as there will be correction points along the
curve. The user decides on the number of points, based on the precision re-
quired.

The manual mode only requires entering the values for each correction
pointinto the microprocessor via the front panel buttons. Again, the number of
points required is determined by the user.

NOTE: Ifinputand output are set to 0.00 for all data points, it
mightbe thatyour applicationislinear.

3.3.7 Digital Filter Setup

The 6600 has the option of decreasing or increasing the amount filtering on
the signal. This feature enhances the basic filtering done by the analog circuits by
setting the amount of digital filtering effected by the microprocessing. Toaccess
the digital filter setup, youmust:

l. Enter the System menu

DIG_FILT SELF-TEST
PWD LOGOUT MORE

2. DIG_FILTwillflash, ENTER,
Weight of digital
Filter: 9
3. The number on the second row will flash and can be set by
using the Up/Down switch
4. Press Escape to return to the System menu.

The settings go from zero, no digital filtering, to 10, maximum digital filter-
ing. The defaultsetting is 8 and that should suffice for mostapplications. In
some applications where speeding the response time with some trade offin noise
is of value, the operator could decrease the number of the digital filter. In
applications where the signal is noisy, the operator could switch to a higher
number; theresponse time is slowed down though.

90% response time on the different settings to a step input is shown below.
This response time does not include the contributions ofthe bench sampling
system and the preamplifier near the detector.

Setting 90% Response time
(seconds)
0 4.5
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4.5
5.0
5.0
5.5
7.0
9.0
14.0
25.0
46.0
90.0
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—
)

Atasetting of “zero”, theresponse time is purely set by the electronics to
4.5 seconds. The numbers above canand will change depending on application
and they merely servetoillustrate the effect of the digital filter.

3.3.8 Homogenizer Function Setup

Depending on the application, the 6020 sampling system may have an
Ultra Sonic Homogenizer. The function of this partisto preventthe oil in the
water from clumping together. The homogenizer should turn on after the initial
warmup and self-diagnostic period when the analyzer enters the Analyze mode.
Thehomogenizer will turn offautomatically as soon as the analyzer enters the
Zero and Span mode, turning back on at the end.

Under some conditions, it might be desirable to manually turn the Ultra
Sonic Homogenizer off. The homogenizer setup functionis provided inthe
System menu. To access the Homogenizer function setup:

1. Enterthe Systemmenu.
Select MORE in the first System menuusing the UP/DOWN switch.
3. Select HMGNZR inthe second System menu, the screen will display

Set Ultra Sonic
Homogenizer: ON

4. Byusingthe UP/DOWN switch the homogenizer can be toggled on and off.
5. Enteror Escape to return to the analyze mode.
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Every time the power s cycled, the homogenizer defaults to ON. So if

homogenizer was offand the power is cycled, the homogenizer will turn on.

Warning: Do not operate the “ultrasonic homogenizer” in the
instrument for more than one (1) minute without a
liguid sample properly flowing through the homoge-
nizer.

3.3.9 Hold/Track Setup

The 6600 has ability to disable the analog outputs and freeze the display
while undergoing a scheduled or remote calibration. The 6600 will track
changes in the concentration if calibration is started through the front
panel. To setup this feature, the operator must:

l. Enter the Systemmenu:

DIG_FILT  SELF-TEST
PWD LOGOUT MORE

2. Using the UP/DOWN switch, select MORE and Enter. The
Second System screen appears:

AUTOCAL HMGNZR TRACK
CAL-HOLDER-TIMER  MORE

or

AUTOCAL HMGNZR HOLD
CAL-HOLD-TIMER  MORE

3. The option on the right of the first row can be set to TRACK or
HOLD by toggling Enter switch. By selecting the TRACK option, the analog
outputs are enabled and with the display will track the concentration changes
while the instrument is undergoing scheduled or remote calibration (either zero or
span). By selectingthe HOLD option, the analog outputs and display are
disabled and will not track the concentration changes while the instrument is
undergoing scheduled or remote calibration (either zero or span). Inthe HOLD
option, the analog outputs and display will freeze on the lastreading before
enteringcalibration.

The analog outputs are both 0 to 1 volt outputs and both 4 to 20 mA
outputs.
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3.3.10 Calibration/Hold Timer Setup

This Calibration Timer lets the operator adjust the time the instrument
purges the calibration gas prior to actually starting the calibration computations.
The Sample timer lets the operator adjust the time the instrument purges sample
gas after finishing a calibration before it lets the analog outputs and display track
the change in concentration.

This function and the TRACK/HOLD feature will prevent false alarms
while performing remote or autoscheduled calibrations. These functions are not
applicableifthe calibrationis initiated through the front panel. To enter the
Calibration/Hold Timer function, youmust:

1. Enterthe System menu:

DIG_FILT  SELF-TEST
PWD LOGOUT MORE

2. Using theUP/DOWN switch, select MORE and press Enter:
The Second System screen appears.

AUTOCAL HMGNZR TRACK
CAL-HOLD-TIMER  MORE

or

AUTOCAL HMGNZR HOLD
CAL-HOLD-TIMER  MORE

3. Select with the UP/DOWN switch 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 4-20mA Output Calibartion

This function will let the operator calibrate the 4 to 20 mA analog output to
match the display reading. A DMM configure asa DC ammeterisneeded. The
DMM should be connected across the output terminals ofthe 4 to 20 mA output
to monitor the output current. To enter the 4 to 20 mA output adjust function,
youmust:

1. Enterthe System menu:
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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 HMGNZR TRACK
CAL-HOLD-TIMER  MORE

or

AUTOCAL HMGNZR HOLD
CAL-HOLD-TIMER  MORE

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

ALGORITHM APPLICATION
MODEL OUT_CAL ANLZ

4, Select OUTPUT_CAL and Enter
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. The number can be set anywhere from 0
t0 500. The defaultis 250, inthe middle. Atthe default setting, the output
should be very closeto4 mA. Ifnot, slowly adjust the numberusing the Up or
the Down keysuntil DMM reads 4.00 mA. Enter when done.

5. A screen similar to the one above will appear and the DMM
should read close to 20 mA. Ifnot, slowly adjust the number using the Up or
Down key until DMM reads 20.0 mA. Enter when done to return to system
menu.

Therange of adjustment is approximately +/- 10% of scale (+/- 1.6 ma).
Since the 4 to 20 mA outputis tied to the 0 to 1 volt output, this function can be
used to calibrate the 0 to 1 volt output, if the 4 to 20 mA output is notused. By
using adigital Voltmeter onthe 0-1 Voltoutput.

3.3.12 Manual control of filter and solenoids

Fortroubleshooting purposes, you have manual access to control
calibration filter and solenoid on the Analyze mode. To have manual access to
the calibration filter and solenoid:
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-Enter the System Menu
-Select MORE on the first and second System menu screens.
-Inthe last System Menu screen you will see:

ALGORITHM APPLCATION

MODEL OUT _CAL ANLZ

-Selectthelast field “ANLZ” using the Up/Down switch.

-Press Enter to change the mode of'the filter and the solenoid. The se-
quenceisas follows:

1. ZERO: Sets the Filter and solenoid in the zero mode (span filter off,
zerosolenoid on).

2. SPNI1: Sets the Filter and solenoid in the span mode (span filter on,
zerosolenoid on).

3. SPN2: Sets second span filter on (usually not installed) and zero
solenoidon

4. SPNB: Setsboth span filter on (usually only one filter installed) and
zerosolenoid on.

5. ANLZ: Returns Filters and solenoid to the Analyze mode (span filter
off, zero solenoid off).

-Press Escape to see the effect

NOTE: FORPROPER OPERATIONOF THE ANALYZER
RETURNTO ANLZMODE.

3.4 The Zero and Span Functions

The Model 6600 can have as many as three analysis ranges plus a special
calibrationrange (Cal Range). Calibrating any one of the ranges will automatical-
ly calibrate the otherranges.

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

Theanalyzeris calibrated using zero, and span gases.

3-16 Partl “»™ Teledyne Analytical Instruments



Oil in Water Analyzer Operation 3

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.

Readjust the gas pressure into the analyzer until the flowrate through the
Sample Cell settles between 50 to 500 cc/min (approximately 0.1t0 0.4
SCFH).

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

3.41 Zero Cal

The Zero function on the main menu is used to enter the zero calibration
function. Zero calibration can be performed in either the automatic or manual
mode.

Make sure the zero fluid is flowing to the instrument. If you geta CELL
CANNOT BE BALANCED message while zeroing skip to section 3.4.1.3.

34.1.1 AutoMode Zeroing

Observe the precautions insections 3.4 and 3.4.1, above. Enter the zero
functionmode. The screen allows you to select whether the zero calibrationisto
be performed automatically ormanually. Use the UP/DOWN switchto toggle
between AUTO and MAN zero settling. Stop when AUTO appears, blinking, on
thedisplay.

Select zero
mode: AUTO

Entertobegin zeroing.

#HH# _## ppm OIL
Slope=#_### C—Zero

Thebeginning zero level is shown in the upper left corner of the display. As
the zero reading settles, the screen displays and updates information on Slope=
inpercent/second (unless the Slope starts within the acceptable zero range and
doesnotneed to settle further). The system first does a coarse zero, shown in
the lower right corner of the screen as C—Zero, for 3 min, and then does a fine
zero, and displays F—Zero, for 3 min.

Then, and whenever Slope is less than 0.01 for atleast 12 sec, instead of
Slope you will see a countdown: 9 Left, 8 Left, and so fourth. These are
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software steps in the zeroing process that the system must complete, AFTER
settling, before it can go back to Analyze. Software zero is indicated by S—
Zero in the lower right corner.

NOTE: InaOQil/Water sampling system, when performing a sched-
uled zero, instrument will go to span mode automatically (when span flag
option has been purchased).

HEHA _H#H# ppm OlIL
4 Left=#_###t S—Zero

The zeroing process will automatically conclude when the output is within
the acceptable range for a good zero. Then the analyzer automatically returns to
the Analyze mode.

3.4.1.2  Manual Mode Zeroing

Enter the Zero function. The screen that appears allows you to select
between automatic or manual zero calibration. Use the UP/DOWN switch
between AUTO and MAN zero settling. Stop when MANUAL appears, blinking,
onthedisplay.

Select zero
mode: MANUAL

Enterto begin the zero calibration. After a few seconds the first of three
zeroing screens appears. The number in the upper lefthand corner is the first-
stage zero offset. The microprocessor samples the outputata predetermined
rate.

T A ppm OIL
Zero adj:2048 C-Zero

The analyzer goes through C—Zero, F—Zero, and S—Zero. During C—Zero
and F—Zero, use the UP/DOWN swiTcH to adjust displayed Zero adj: value
as close as possible to zero. Then,Enter.

S—Zero starts. During S—Zero, the Microcontroller takes control as in Auto
Mode Zeroing, above. It calculates the differences between successive sam-
plings and displays the rate of change as Slope=a value in parts per million per
second (ppm/s).

i A ppm OIL
Slope=# . ### S—Zero

Once zero settling completes, the information is stored in the analyzer’s
memory, and the instrument automatically returns to the Analyze mode.
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3.4.1.3 Detector Failure

Detector failure inthe 6600 is usually associated with inability to zero the
instrument with areasonable voltage differential between the reference and
measure voltages. Ifthis should ever happen, the 6600 system alarm trips, and
the LCD displays a failure message.

Detector cannot be balanced
Check your zero fluid
Before optical balancing:
a. Check your zerofluid to make sureit iswithin specifications.

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

c. Check flowmeter to ensure that the flow is no more than 200
SCCM for liquids and 1000CCM for gases.

Check temperature controller board.

Check sampletemperature.

Check the Sample Cell for dirty windows.
Perform aZero calibration in the manual mode.
h. Check for air bubblesin liquid applications.

Q@ ™~ o o

Ifnone ofthe above, proceed to perform an optical balance as described in
chapter 3, part II.

3.4.1.4 Zero Offset Calibration

To access this function, the instrument zero mode must be entered by
pushing the Zero key on the front panel of the control unit. The VFD display will
show the following menuselection:

Selectzero
mode: AUTO

or
Selectzero
mode: MAN

Select whether you want the instrument to do an automatic or manual zero. If
youdo an automatic zero, the instrument does the zero by itself. If youdo a
manual zero you must manually enter inputs to the instrument to accomplish the
zero, see in the corresponding section of the manual on how this two functions
differ.

When the Enter key is pressed, the following menu will appear:
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Zero off: 0.0 ppm
<ENT>tobeginZero

The offset value can be modified by using the Up/Down keys. Next section
shows how to select this value. Suffice to say that whatever value you enter, will
be automatically addedto the reading. Thus, if you entered -0.1 ppm, at the end
ofthe zero the display will show -0.1 ppm.

Oncethe Enterkey is pressed the instrument enters the zero mode. If you chose
AUTO zero mode, the instrument will do the work of bringing the reading back
to zero plus the offset value that was entered. If you chose MANual zero mode,
then you must enter input to the instrument as explained in the corresponding
section of the manual but with one difference: instead of bringing the display to
read zero, you must make the display read zero plus the value entered as offset.

How the offset value is selected:

To find out what the offset value should be, the intended zero calibration gas and
the amix of the process background gas must be procured. This of course
assumes that the zero gas and the process background gas are very different and
thatan offset will occur.

1. Letthe intended zero calibration gas flow through the 6600 sample cell (this
assumes that you have started up you system as recommended by the manual or
technical personnel) and do azero on the instrument. Leave the offset set to zero
value.

2. Atthe end ofthe zero function, make sure the analyser reads zero.

3. Flow the process background gas mix through the 6000 sample cell on the
Analyse mode. Wait for the reading to become stable. Write the reading down.
Change the sign of the reading: Thisis the offset to be entered.

4. Do amanual run to check. Reintroduce the zero calibration gas. Startazero
on the analyser but this time enter the offset value.

5. Atthe end of the zero function, check that the instrument reads the entered
offset.

6. Reintroduce the process background gas mix to the 6000 sample cell in the
Analyse mode. It should read close to zero once the reading is stable (+/- 1%
error of full scale).

Spanning the 6600:

Since the instrument might be spanned with background gas the same as the
zero calibration gas, the span value to be entered should be the span
concentration plus the offset value (ifthe offset value has aminus sign then
algebraically itbecomes a subtraction).
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3.4.2 Span Cal

The Span function on the main menu is used to span calibrate the analyzer.
Span calibration can be performed in either the automatic or manual mode.

Make sure the span fluid is flowing to the instrument.

3.42.1  AutoMode Spanning

Observe all precautions in sections 3.4 and 3.4.2, above. Enter the span
function. The screen that appears allows you to select whether the span calibra-
tionis to be performed automatically or manually. Use the UP/DOWN swiTcH
to toggle between AUTO and MAN span settling. Stop when AUTO appears,
blinking, onthedisplay.

Select span
mode: AUTO

Enter to move to the next screen.

Span Val: 2000 %
<ENT> twice to start

Theunit field should be blinking first (%/ppm). Use the UP/DOWN switch
to set the proper unit of the span fluid and enter. Then, use the UP/DOWN
switch to setthe concentration. When you have setthe concentration ofthe
span fluid you are using, Enter to begin the Span calibration.

HHHH _HH# ppm OlL
Slope=#._### Span

Thebeginning span value is shown in the upper left corner of the display.
Asthe spanreading settles, the screen displays and updates information on
Slope. Spanning automatically ends when the span output corresponds, within
tolerance, to the value of the span gas concentration. Then the instrument auto-
matically returns to the analyze mode.

3.4.2.2  Manual Mode Spanning

Enter the Span function. The screen thatappears allows you to select
whether the span calibration is to be performed automatically or manually.

Select span
mode: MANUAL
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Use the UP/DOWN switch to toggle between AUTO and MAN span
settling. Stop when MAN appears, blinking, on the display. Enter to move to
the nextscreen.

Span Val: 100 ppm
<ENT> To begin span

The unit field should be blinking first (%/ppm). Use the UP/DOWN switch
to setthe proper unit of the span fluid and enter. Then, use the UP/DOWN
switchto setthe concentration.

When you have set the concentration of the span fluid you are using, Enter
to begin the Span calibration.

Once the span has begun, the microprocessor samples the outputata
predetermined rate. It calculates the difference between successive samplings
and displays this difference as Slope on the screen. It takes several seconds for
the first Slope value to display. Slope indicates rate of change ofthe Span
reading. Itisasensitive indicator of stability.

HEHH _#H ppm OlL
Slope=#_### Span

When the Span value displayed on the screen is sufficiently stable, Enter.
(Generally, when the Spanreading changes by 1 % or less of the range being
calibrated for aperiod of 30 seconds itis sufficiently stable.) Once the span
ends, the calibration is stored inmemory. The instrument then automatically
enters the Analyze function.

3.5 The Alarms Function

The Model 6600 is equipped with 2 fully adjustable set points concentra-
tion with two alarms and a system failure alarmrelay. Each alarmrelay has a set
of form “C" contacts rated for 3 amperes resistive load at 250 V ac. See Figure
in Chapter 2, Installation and/or the Interconnection Diagram included at the
back ofthis manual for relay terminal connections.

The system failure alarm has a fixed configuration described in chapter 2
Installation.

The concentration alarms can be configured from the front panel as either
high or low alarms by the operator. The alarm modes can be set as latching or
non-latching, and either failsafe or non-failsafe, or, they can be defeated
altogether. The setpoints for the alarms are also established using this function.

Decide how your alarms should be configured. The choice will depend
upon your process. Consider the following four points:
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1. Whichif any of thealarmsareto be high alarmsand which if any
areto below alarms?

Setting an dlarm as HIGH triggersthe alarm when the
contaminant concentration risesabovethe setpoint. Setting an
alarm 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
* Onehighand onelow alarm, or
» Bothlow (low and low-low) alarms.

2. Areeither or both of the dlarmsto be configured asfailsafe?

Infailsafe mode, theadarmrelay de-energizesinanaarm
condition. For non-fail safe 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
remainintheaarm mode evenif process conditionsrevert back
to non-alarm conditions. Thismoderequiresan aarmto be
recognized before it can bereset. In the non-latching mode, the
alarm statuswill terminate when process conditionsrevert to non-
alarmconditions.

4. Areeither of thealarmsto be defeated?

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.)

Ifyouareusing password protection, you will need to enter your password
toaccess the alarm functions. Follow the instructions in section 3.3.3 to enter
your password. Once you have clearance to proceed, enter the Alarm function.

Select the Alarm function on the main menu to enter the Alarm function.
Use UP/DOWN to select either AL1 or AL2. If you must change the %/ppm
units, keep using UP/DOWN until you get to the units to be modified. Use Enter
to toggle between % and ppm.

“P\ Teledyne Analytical Instruments Part| 3-23



3 Operation Model 6600

Use the UP/DOWN to choose the alarm again. Then Enter to move to
the nextscreen.

ALl: 1000 ppm HI
Dft:N Fs:N Ltch:N

Five parameters can be changed on this screen:

» Vaueof theaarm setpoint, AL 1: ###H
» Out-of-rangedirection, Hl or LO

» Defeated? Dft:Y/N (Yes/No)

» Falsafe?Fs.Y/N (Yes/No)

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

* Todefinethe setpoint use the UP/IDOWN switch to change the
number. Holding down the key speeds up the incrementing or
decrementing. Enter when done, blinking cursor movesto the
nextfield.

* To set the other parameters use the UP/DOWN key, and then
Enter to movetothenext field..

* Oncethe parametersfor darm 1 have been set, Enter the Alarms
function again, and repeat this procedurefor alarm 2 (AL 2).

» Toreset alatched alarm, go to Dft- and then toggle either Up or
DOWN two times. (Toggleit to Y and then back to N.)

—OR —

Go to Ltch- and then toggle either UP two times or DOWN two
times. (Toggleit to N and back to Y.)

3.6 The Range Select Function

The Range function allows you to manually select the concentration range
ofanalysis (MANUAL), or to select automatic range switching (AUTO).

Inthe MANUAL screen, you are further allowed to define the high and low
(concentration) limits of each Range, and selectasingle, fixed range to run.

CAUTION: If this is a linearized 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.

3-24 Partl “# Teledyne Analytical Instruments



Oil in Water Analyzer Operation 3

3.6.1 Manual (Select/Define Range) Screen

The Manual range-switching mode allows you to selecta single, fixed
analysisrange. [tthen allows you toredefine the upper and lower limits, for the
range.

Enterthe Range function to startthe Range function.

Select range
mode: MANUAL

If above screen displays, use the UP/DOWN switch to Select MANUAL,
and Enter.

Select range to run
—> @1 @2 @3 <-

NOTE: Oil in Water applicationsrequiresinglerange (01) measurement.

Use the UP/IDOWN switch to select the range: 01, 02, 03, or 04. Then
Enter.

Gas use: OolIL
Range: @ — 100 ppm

The high-end of the range field should blink first. Use UP/DOWN switch
to change the value of the field, Enter to move to the low-end of the range field.

Escape toreturn to the previous screen to select or define another range.

Enter to return the to the Analyze function.

3.6.2 Auto Screen

Autoranging will automatically setto the application thathas atleast two
ranges setup with the same gases.

Inthe autoranging mode, the microprocessor automatically responds to
concentration changes by switching ranges for optimum readoutsensitivity. Ifthe
upper limitofthe operating range isreached, the instrument automatically shifts
to the next higherrange. Ifthe concentration falls to below 85% of full scale of
the next lower range, the instrument switches to the lower range. A correspond-
ing shiftin the DC concentration output, and in the range ID outputs, will be
noticed.

The autoranging feature can be overridden so that analog output stays ona
fixed range regardless of the contaminant concentration detected. Ifthe conce-
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tration exceeds the upper limit of the range, the DC output will saturateat 1 V dc
(20 mA atthe current output).

However, the digital readout and the RS-232 output of the concentration
are unaffected by the fixed range. They continue to read beyond the full-scale
settinguntil amplifier saturation is reached. Below amplifier saturation, the
overrangereadings are accurate UNLESS the application uses linearization over
the selected range.

The concentration ranges can be redefined using the Range function
Manual screen, and the application gases can be redefined using the System
function, ifthey are not already defined as necessary.

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

Tosetup automaticranging;:
Enter the Range functionto start the Range function.

Select range
mode : AUTO

If above screen displays MAN, use the UP/DOWN switch to Select
AUTO, and Enter.

Press Escape to return to the previous Analyze Function.

3.6.3 Precautions

The Model 6600 allows a great deal of flexibility in choosing ranges for
automatic range switching. However, there are some pitfalls thatare to be
avoided.

Ranges that work well together are:

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

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

* Rangeswherethereisagap between the upper limit of the range
and thelower limit of the next higher range.

Range schemes thatare to be avoided include:
* Rangesthat overlap
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* Rangeswhoselimitsareentirely within the span of an adjoining
range.

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

* InOil and Water applications, because the range and cell path are
pertinent to the water background and preparation of zero fluid
by the sample system, the autorange feature should not be used.
Only singlerangeisrecommended.

Figure3-2illustratesthese schemesgraphically.

Units 0 0.01 0.1 80 90 100
Rarjge a >
Range a
[
Rarlge b
Permissable '_>g
Range b
Range a
g

Figure 3-2: Examples of Autoranging Schemes

3.7 The Analyze Function

Normally, all of the functions automatically switch back to the Analyze
function when they have completed their assigned operations. The Escape key
inmany cases also switches the analyzer back to the Analyze function.

The Analyze function screen shows the impurity concentration in the first
line, and the range in the second line. In the lower right corner, the abbreviation
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Anlz indicates that the analyzer is in the Analyze mode. If there is an * before
the Anlz, itindicates that the range is linearized.

1.95 ppm S02
R1:@ -10 *Anlz

Ifthe concentration detected is overrange, the first line of the display blinks
continuously.

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 the analyzer.

3. Enter the System menu.

DIG_FILT SELF-TEST
PWD LOGOUT MORE

Use the UP/DOWN switch to blink MORE, then Enter.

AUTOCAL HMGNZR HOLD
CAL-HOLD-TIMER MORE

Select MORE and ENTER one more time

ALGORITHM APPLICATION
MODEL OUTPUT: 4MA

Now youwill be able to selectthe APPLICATION and ALGORITHM
set-up functions.
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3.8.1 The Set Range Screen

The SetRange screen allows reprogramming of the three analysis ranges
and the calibration range (background gas, low end ofrange, high end of range,
and % or ppmunits). Original programming is usually done at the factory ac-
cording to the customer’s application.

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 function
only allows the user to select or define the limits, or to select
the application, but not to define the application.

Normally the Model 6600 is factory set to default to manual range selec-
tion, unless itis ordered as a single-application multiple-range unit (in which case
itdefaults to autoranging). In either case, autoranging or manual range selection
canbe programmed by the user.

Inthe autoranging mode, the microprocessor automatically responds to
concentration changes by switching ranges for optimum readoutsensitivity. Ifthe
upper limitofthe operating range isreached, the instrument automatically shifts
to the next higherrange. Ifthe concentration falls to below 85% of full scale of
the next lower range, the instrument switches to the lower range. A correspond-
ing shiftin the DC concentration output, and in the range ID outputs, will be
noticed.

The autoranging feature can be overridden so that analog output stays ona
fixed range regardless of the contaminant concentration detected. Ifthe concen-
tration exceeds the upper limit of the range, the DC output will saturateat 1 V dc
(20 mA atthe current output).

However, the digital readout and the RS-232 output of the concentration
areunaffected by the fixed range. They continue to read beyond the full-scale
settinguntil amplifier saturationisreached. Below amplifier saturation, the
overrangereadings are accurate UNLESS the application uses linearization over
the selected range.

Toprogram the ranges, you must first perform the four steps indicated at
the beginning of section 3.8 Programming. Y ou will then be in the second

System menuscreen.
ALGORITHM APPLICATION
MODEL OUTPUT: 4MA
Use the UP/DOWN switch again to move the blinking to APPLICATION
and Enter.
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Sel rng to set appl:
—> @1 92 @3 <-

Use the UP/DOWN switchto increment/decrement the range number to
01, 02, 03, or CAL, and Enter.

Gas Name Fkkk kAR KKK
FR:-@ TO:10 %

Use the UP/DOWN switchto increment the respective parameters as
desired, and Enter to move to the next. On the last field %/ppm Enter to accept
the values and return to range selection menu. (See note below.) Repeat for each
range you want to set.

Note: The ranges must be increasing from low to high, for example,
if Range 1 is 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 spans are always set in either percent or ppm units, as
selected by the operator, even though all concentration-data outputs change
from ppm to percent when the concentration is above 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.

To end the session, send:
st<enter>
st<enter>

to the analyzer from the computer.

3.8.2 The Curve Algorithm Screen

The Curve Algorithmis alinearization method. Itprovides from 1 to 9
intermediate points between the ZERO and SPAN values, which can be normal-
ized during calibration, to ensure a straight-line input/output transfer function
through the analyzer.

Eachrangeislinearized individually, asnecessary, since each range will
usually haveatotally different linearization requirement.

Tolinearize the ranges, you must first perform the four steps indicated at
the beginning of section 3.8 Programming. Y ouwill then be in the second
System menuscreen.
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3.8.2.1 Manual Mode Linearization

Tolinearize manually, youmusthave previous knowledge of thenonlinear
characteristics of your gases. Y ou enter the value of the differential between the
actual concentration and the apparent concentration (analyzer output). TAl has
tabular data of'this type for alarge number of gases, which it makes available to
customers onrequest. See Appendix for ordering information. To enter data:

From the System Functions Screen—

1. Select ALGORITHM , and Enter.

2. SelectandEnter SETUP.

3. Enter MANUAL from the Calibration Mode Select screen.

Dpt INPUT OUTPUT
@ ?.00 @.920

The data entry screen resembles the verify screen, but the gas values can
be modified and the data-point number cannot. Use the UP/DOWN key to
modufy the input field, then Enter to modify the output field, Enter again to move
tothe nextdatafield.

Aftereach pointis entered, the data-point number increments to the next
point. Moving from the lowest to the highest concentration.

Dpt INPUT OUTPUT
0 ?.00 @.920

Repeat the above procedure for each of the data points you are setting (up
tonine points: 0-8). Set the points in unit increments. Do not skip numbers. The
linearizer will automatically adjust for the number of points entered.

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

To end the session, send:

st<enter>
st<enter>

to the analyzer from the computer.

3.8.2.2 Auto Mode Linearization

Tolinearize inthe Auto Mode, you must have on hand a separate calibra-
tion gas for each ofthe data points you are going use in your linearization. First,
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the analyzeris zeroed and spanned as usual. Then, each special calibration gas,
foreach ofthe intermediate calibration points, is flowed, in turn, through the
sensor. As each gas flows, the differential value for that intermediate calibration
pointis entered from the front panel of the analyzer.

Note: The span gas used to span the analyzer must be >90% of the
range being analyzed.

Before starting linearization, perform a standard calibration. See section
4.4. To enter data:

From the System Functions screen—

1. Select ALGORITHM , and Enter.

2. SelectandEnter SETUP.

3. Enter AUTO from the Calibration Mode Select screen.

The Auto Linearize Mode data entry screen appears.

19.5 ppm S02
Input(@) :20.00

5. Usethe UP/DOWN switch to set the proper value of calibration
gas, and Enter. Repeat this step for each cal-point number asit
appears in the Input (x) parentheses.

6. Repeat step 5for each of the special calibration gases, from the
lowest to the highest concentrations. Escape when done.
To end the session, send:

st<enter>
st<enter>

to the analyzer from the computer.
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Maintenance

Asidefrom normal cleaning and checking for leaks at the gas connec-
tions, routine maintenanceislimited to replacing filter elementsand fuses,
andrecalibration.

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

4.1 Fuse Replacement

The 6600 requirestwo 5x 20 mm, 4 A, T type (Slow Blow) fuses.

Thefusesarelocated inside the main housing on the Electrical
Connector Panel, asshownin Figure4-2. Toreplaceafuse:

1. Disconnect the Unit fromits power source.

2. Placeasmall screwdriver inthe notch inthefuse
holder cap, pushin, and rotate 1/4 turn. The cap will
pop out afew millimeters. Pull out the fuse cap and
fuse, asshownin Figure4-1
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3.0A MAX

|
% @ 4O ATFUSE A A

CAUTON: E5;2 5=

NO USER SERVICEABLE PARTS INSIDE
SERVICE ONLY BY QUALIFIED PERSONNEL

® ®

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 5-1: 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

Detector

0 OK

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

2 Unbalance (deterioration of filaments, blocked
tube)

4.3 Major Internal Components

All internal components are accessed by unbolting and swinging open
thefront cover, asdescribed earlier. Themajor internal component locations
areshownin Figure 4-2, the cell block isillustrated in Figure 3-2, and the
fuse receptacleisshownin Figure 3-3

The 6600 containsthefollowing major internal components:

»  Customer Interface PCB (Power Supply on bottom sulauc)
*  Preamp PCB (Contains Microprocessor)
* Front Panel PCB (Contains Displays)

5digit LED meter

2 line, 20 character, a phanumeric, VFD display

Seethedrawingsin the Drawings section in back of thismanual
for details.

For Optical/Detector Alignments, refer to parts1i or I11 of thismanual
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Side View Open Door

Figure 4-2: Control Section Major Internal Components

To swing open the cover panel, remove all screws.

WARNING: HAZARDOUS VOLTAGES EXIST ON CERTAIN
COMPONENTS INTERNALLY WHICH MAY PERSIST
FOR A TIME EVEN AFTER THE POWER IS TURNED
OFF AND DISCONNECTED.
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Model 6600

Oil in Water Analyzer

Part Il: Analysis Section
of the Control/Analysis Unit

6600C - GP, Rack, Panel (Integral or Remote)
6600Z - GP, Bulkhead (Z-Purged in Div Il areas)
(Integral or Remote)
6600X - (X-Proof, 1,1,B, C, D) (Integral or Remote)
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Oil in Water Analyzer Operational Theory 1

Operational Theory

1.0 Introduction

TheTeledyne Photometric Analyzer usestheultraviolet (UV) absorp-
tion principle to detect and continuously measure acomponent of interest in
asamplestream. Theanalyzer consistsof asinglesamplecell, chopped beam,
folded optics, dual-wavelength UV process photometer and associated micro-
processor based control unit and el ectronics.

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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1.2 Optical Bench

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
extraneousphenomenasuch asturbidity, cell window deposits, unequal optical
component aging, etc.

—

e
e

Shown with an Integral General Purpose Control and
Analysis Unit with external folded optical bench and
Sample Cell
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CONTROL UNIT HOUSING

60 PIN RIBEON
SEE DWGH B-85913

9 WIRE CABLE, (18 GA SUGGESTED) —

I

% ALARM OUTPLTS

2 WIRE CABLE, (22 GA SUGGESTED)

} AL CONTACT

MAN PCB

14 PIN RIBBON
SEE DWG# B—65912
34 PIN RIBBON
SEE DWG# B-65914

I-REMOTE SENSOR
CONNECTION

R IN
NEUTRAL » 120 VAC, SO Hz
HaT

LD PCB

b

} ANALOG QUTPUTS

Interconnection Diagram

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.

Thephoto detector current output isamplified by acurrent tovoltage (I
to E) converting amplifier, followed by a second amplifier. The gain of the
amplifier can be adjusted to obtain any desired output level.
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Toobtainanalyzer optionsthat arelinearly related to the concentration
of thecomponent of interest, the output of thel to E converting amplifier isfed
totheinput of alogarithmicamplifier, 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 to amagnetically 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.

Themicrocontroller readsthe A to D converter and displaystheresult
on the front panel.

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

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.
Whenthereisadifference, the electronic zero circuit setsthe zero reading to
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what it wasinthelast scheduled zero calibration. Thiszeroreadingisset
atzero. TheAutoZerocircuitisadigital circuit, whichemploysaDAC (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 the following 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 the component of interest.
For oil invery cleanwater applications, theZerofluid canbeahydrocarbonfree
airor N,,.

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 (for example, oil inwater applications). Thesechemicals
produceasignal that addsto thesignal of thecomponent of interest and makes
itinaccurate. TheAutoZero systemdiscriminatesthetwosignalsanddrivesthe
interfering signal of the background chemicalsbelow zero on an hourly basis.
The zero fluid in this caseisthe sample of which the component of interestis
filtered out while the background chemicals are preserved. The Auto Zero
system correctsfor background changesonanhourly basis, if theanal yzer isset
to Auto-Zeroinan hourly basis.

1.5 System Description

The photometric analyzer is constructed for hazardouz area (Models
6600, 6600Z-divIl or 6600X-div 1) useandismountedonaBACKPLATE, an
open rack, or in aclosed cubicle.
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1.6 Photometer

The photometer modules are mounted on a BACKPLATE inside a
NEMA Enclosure(SeeD-71055). Facingthemounted photometer, thesource
moduleisat theright top, the samplemoduleisexternally located inthefol ded
opticsloop, and the detector module ison theright bottom. A source power
supply moduleis placed near the HG source module.

1.6.1 Source Module

Any one of three types of source modules may be used in your system.
For oil in water applications the Source module containsa HG source within
itsellipsoid reflector containing alensand clamp to focusthelamp energy
through thefolded optical train.

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 thefilament, blackening thelamp envelope.

The D2 lamp power supply is a combination current and voltage
regulator. It maintains aconstant anode current in the D2 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. ThiscausesK1 to deactivateand
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.
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The HG (Mercury arc) source and its power supply reside in one
enclosure. A quartz lensfocusesthe energy into abeam for transmission. A
collectinglensisal soused at theexit of thefolded optical traintofocusthesource
energy on to the photodetector.

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.

1.6.2 Sample Cell

The sample cell rests externa to the Control and Analysis electronics
placed between the source and detector modul es.

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 beidentified from the Source modul e sub-assembly (See. D-
65306).

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 state detector 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.

Themagnetically activated reed switchismounted onthemotor mount.
Oscilloscopetest points are available and are mounted on abracket inside the
housing for expl osion-proof models; test pointsare availableon theoutsidein
the bottom for general-purpose units. An optional zero and/or span filter is
located inthismodulealso.
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1.7 Sample Systems

Below isatypical sample systemsthat deliver to the samplefluid 6600
samplecell for Anaysis. Depending on the mode of operation either
sampleor calibration gasisdelivered.

o ZERO & SPAN IN
BYPASS FLOWMETER \d
11-110 LPH
BYPASS
PRESSURE ULTRASONIC CELL BLOCK
RECULATOR HOMOGENIZER
SET 70 15 PSIG ot
J—WAY VALVE A
14-140 LPH O 1 <<= __I 0 O
(20 PSIG MIN.) F2 N oUT
SAMPLE FLOWMETER N
uTILTY 3-30 LPH
CHECK VALVE
SET @ 1/3 PSIG
SAFE VENT © I
N2 OR AR
90 T0 100 PSIG O
RETURN O
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Installation

Installation of the M odel 6600 Photometric Analyzer includes:
1. Unpacking

Mounting

Fluid connections

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
wheretheambient temperatureisnot permittedtodrop bel ow 32°Ffreezing nor
riseabove 122°F (0-50°C).

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 in the outline diagram in the back of themanual.
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2.2.2 Electrical Power Connections

Unlessspecifically ordered, the standard system requiresasupply of 115
VAC, single-phasepower. Power connectionsaremadeinsidethecontrol unit.
Refer totheinput-output diagramfor morespecificinformation. Theelectrica
power servicemustincludeahigh-quality groundwire. A high-quality ground
wireisawirethat haszero potential differencewhenmeasuredtothepower line
neutral.

2.2.3 Compressed Air Supply

The system may require asupply of clean, oil and particulate free air to
drive pneumatically activated valves, create suction (pumping) eductor action
(demand moreflow), or for useaszerofluids. Ingeneral, a2liter/minutesupply
of compressed air between 80to 120 psigisusually sufficient. Theair supply
must have far greater capacity when purging of the system or when eductors
gjectorsareused (special systems).

2.2.4 Pipe Connections

Refer to Appendix Piping Drawings for 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 250 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 pump isrequired 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
theareaclassification and Environmental conditions. Chooseapump that can
also supply sufficient flowrates to meet anticipate flow response times based
uponsampledelivery take-off distances, linesizesand pressuredropsexpected
to and from the analysis system.
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2.2.7 Draining the System

Inliguid analysis systems, the system return must terminate back to the
process or asafe area as the sample may be poisonous or corrosive. Olso, the
return pressure must be alwayssufficiently low enough fromtheinlet pressure
to maintain proper responsetimeswithin the system.

2.3 Testing the System

Before plugging theinstrument into the power source:

» Check theintegrity and accuracy of thefluid connections. Make
surethereareno leaks.

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

e Check that sample pressureis between 3 and 40 psig, according
to the requirements of your process.
NOTE: Specia designed systems may require checks under vacuum

or high pressure (consult manual addendum). Consult
commi ssioning start-up sectioninthe manual addendum.

Warning: Do not operate the “ultrasonic homogenizer” in the
instrument for more than one (1) minute without a
liguid sample properly flowing through the homog-
enizer.

Power up the system, and test it by performing the following
operations.
1. Repeat the Self-Diagnostic Test, section 3.3.4, part |

2.4 Calibration

2.4.1 Calibration Fluids

Zeroand spanfluidsmust bemadeby thechemistry labor certified zero
and span fluids bought from a supplier. The zero fluid must be the major
component of the sample, freefrom the component of interest.
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The span fluid must be the major component of the samplemixed with
asmall amount of the component of interest. The concentration must be 60 to
80% of therangeor thewidest rangeof theinstrument (if theinstrument provides
more than 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. Cdlibration with zero and span fluids.
2. Cdlibrationwith aspanfilter.

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

the span procedurereferred in Part |

Method Two:

1. Determine the span setting using Method One.

2. Activatethe spanfilter (asreferred in section 3.3.8) Part |

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.
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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 system for 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 ou candetect alamp off conditionwiththesignal failurealarmcircuit,
but youmust connect therelay contactsfromtheal armtoyour indicating device.
Inaddition, youwill experiencean alarm condition whenthecell 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 lamp off condition occurs

3.2 System Visual Check and Response Procedure

1 Verify that thesignal failurealarmisnot infailure condition.
2. Verify that the zero and span control setting have not been
disturbed (See Part 1).
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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 €’ scondition. (Someself-cleaning capability hasbeenincorporatedinto
the inlet flow pattern (turbalent flowingsweep across cell windows) of the
samplecell design.

3.4  Suggested Preventive Maintenance
Schedule

DAILY (thesesuggestionsareperinent toyour particular system
design)

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.

MONTHLY

1 Examine sample cell windowsfor accumul ation of solids.
Remove and clean as necessary.

2. Cdlibratethesystem. (Check manually theZeroand Spanusing
prepared Zero/Span fluids obtained from startup or previous calibration prac-
tices).

ANNUALLY

1. Check theedlectronicscalibration.
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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 alignsthe 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 demodul ator switch signals.

DVM (Digita Voltmeter)

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
intheback of themanual toidentify thepower supply test points, or section 3.6
inthischapter.

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 system is stablein its present
state.
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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 | to 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-
ingandreference pulsesinanaternating pattern. Thedisplay iscreated by the
light passing through thereferenceand measuring filtersasthey 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 opaque part of the filter
whesdl.

To identify 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 pulse.

Incaseyou cannot set thegain properly, becausethe peaksaretoo short,
tootall, or too much out of balance, adjust R2 trimpot ontheconverter PCboard
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 voltsor you may saturate the logarithmic amplifier. You
should not permit oscillationsor distortionsin the peaks.
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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 peaksset at 8to 9 volts. Thismust bedonewith zerofluidinthecell.
(Collect a Zero prepared fluid from the sample system ifor all oil in water
analyzers). SeePart I11, Section 5.5

Theprocedureispurely mechanical and consi stsof adj ustingtheamount
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, balancingisnot 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 off
the shaft with the special Allenwrench suppliedinthetool kit.

5. After removal of thescreensand remountingthefilter, 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 thereference peak 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 isstill too short, repeat the procedure, but thistime put a
screen behind the measuring filter to shortenits 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 withaslow 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 8to9volts.

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 positivepul 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 be aduplicateof that
observed on TP4, except that it isinverted.

3-6 Part Il “P™ Teledyne Analytical Instruments



Oil in Water Analyzer Maintenance 3

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 theinterface PCB on the Control/Analysis Unit, are
threeterminal strips wherewiring isdistributed to other sections of the
Model 6600 System. Such as AC power for the D2 lamp power supply, DC
Power to the preamplifier, High DC voltage for the photodetector, and
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signalsto control calibration solenoidsand filters. To gainaccesstothis
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 230 | +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. It feeds AC power to other components of the Model 6600 Sys-
tem, such asthe D2 lamp power supply, heater, and temperature controller
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 -230 VDC, +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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OPERATING INSTRUCTIONS

Model 6600

Oil in Water
Sample Conditioning
System Operation

Part Ill: Sample System

X-Proof

Part Number D-

6600 - GP, Rack, Panel (Integral or Remote)
6600Z - GP, Bulkhead (Z-Purged in Div Il areas)
(Integral or Remote)
6600X - (X-Proof, 1,1,B, C, D) (Integral or Remote)
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1.0 Introduction

TheTeledyneOil-in-Water Analyzer utilizestheultraviolet (UV) absorp-
tion principletodetect and continuously measureoil concentrationinwater. The
analyzer consistsof two integrated systems. (1) asingle external samplecell,
chopped beam, dual-wavelength UV process photometer and associated con-
trol analysis unit and electronics, and (2) asample system that deliversto the
photometer asamplewhich representsthetrue oil content of the stream being
analyzed, or a“zero” fluid of oil-free sample delivered to the photometer at a
preset interval once each hour. This oil-free sampleis used to reset the zero
reference point ontherecorder.

NOTE: Previoudly, todifferentiatebetween oil and other organiccompounds,
oil wasformally defined asany material in the sample stream that could be
extracted by carbon tetrachloride, chloroform, hexane, or petroleum ether.
We now know, however, that our oil in water analysis system correlates
exceptionally well to EPA and marine testing methods based upon a more
realisticdefinition pertinentto how our systemworks. Thatis, thedefinition
of what istruly oil in water from fossil fuel sourcesiswhat can be coarse
filtered (non-dissolved oils) andwhat can beultrafinefiltered (dissol ved oils)
fromtheprocesswater sample. Theabovedefinitionisaresult of aoneyear
continuousfield evaluation by the EPA duringtheearly 80’ swhich specified
that the Teledyneoil in water system showed good correlation with results
obtained by EPA method 413.1 (superceded in February 1999, by method
1664A using hexane). The field tests were conducted at primary and
secondary effluent sampling pointsat arefinery. Theinvestigation determined
calibration curvesfor processoil versusEPA referenceoilsand validation of
thecalibration and samplemeasurement processagainst EPA method 413.1
“oil andgreasetotal recoverable.” Thereportandevaluation wasconducted
bytheEnvironmental monitoringandsupportlaboratory, at EPA Cincinnati,
Ohio. TheTeledyneQil-in-Water Analyzer isdesignedto operateeffectively
within the parameter s established by this newer accepted definition of oil.
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Analytical accuracy of the equipment is better than 2% when it has been
calibrated with an ail identical to that being measured. Reproducibility of
analysisequalsor exceedsthat of any known laboratory or analytical method.
Whencalibratedinarangeof 0-10 ppm, changesaslittleas0.1 ppmaredetected
(1%sensitivity).

2.0 The Method of Analysis

Thefollowingdescriptionfollowsthecourseof anoptical beam, emitted
from asourcelamp inthe SOURCE MODULE, passed through the sampleto
be analyzed in the SAMPLE CELL, and received (through optical filters),
converted to pulses of electrica energy, and further conditioned, in the
DETECTOR MODULE. Theresultisseparate pulseswhich arecompared in
the control/analysis unit to reveal the measurabl e difference between optical
absorption of the sample at a selected wavelength (determined by the
MEASURING optical filter) and a zero-absorption condition (set by the
REFERENCE optical filter). The magnitude of that difference representsthe
concentration of the component of interest inthe sample.

2.1 The Optical Bench

Energy fromaMercury Linelamp, used asasource, isoptically focused
through afolded path through a sample cell onto aphoto detector. In front of
thedetector isamotor-drivenfilter disc containing two optical filtersmounted
180 degreesapart which aternately and continuously rotateinto and out of the
light beam. Sample flows continuously through the sample cell and absorbs
optical energy at variouswavel engthsin accordance with itscomposition.

Theanalyzer monitorstwo of thewavelengths: ameasuring wavelength
selected where the components of interest has a characteristic spectral peek
absorbance, and areferencewavel ength (where oil doesnot absorb) utilizedto
provide stability by detecting extraneous phenomena such as turbidity, cell
window deposits, unequal optical component aging, etc. Thereferencewave-
length is also sometimes selected at a point where automatic compensationis
attainedfor interferencefrom other samplecomponents.

2.2 The Photometer Amplifier

Thephoto detector convertsthe photo energy impingingonittoelectrical
energy. Themagnitude of the photo energy pulseswhich strikethedetector is
related to absorbance by the sample and the properties of the optical filters.

1-2 Partlll “®¥ Teledyne Analytical Instruments



Oilin Water Partlll

The detector output, which isasequence of pulseswhich directly reflect
thephoto energy transmitted by themeasuring and referencefilter,isameasure
of theconcentration of thecomponent of interestinthesample. Thedifference
of theenergy inthemeasuring andreferencepul seisexponentially relatedtothe
concentration of the component of interest.

Thephoto detector current output isamplified by acurrent tovoltage (I to
E) converting amplifier, followed by a second amplifier. The gain can be
adjusted to obtain any desired output level.

Toobtainelectrical signalswhicharelinearly related to theconcentration
of thecomponent of interest, theoutput of thel to E Convertingamplifierisfed
totheinput of alogarithmicamplifier, 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.

The output of the inverting amplifier is fed to a magnetically 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 which 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
levelsareappliedto the subtracting amplifier. Theoutput of thesubtractorisa
DC voltagelinearly related to the concentration of the component of interest.

Fromthispoint onthesignal progressestotheA to D converter, wherethe
signal isdigitizedfor microcontroller. Themicrocontroller performsoperation
onthesignal such as spanning, zeroing, triggering alarms, etc..

Thetechnique of dual wavelength spectroscopy provides compensation
for such phenomena as turbidity, sediment, algae, cell window coatings,
component aging and other extraneous el ectro-optical attenuation.

“#¥ Teledyne Analytical Instruments Part Ill: 1-3



Partlli Model 6600

The procedureto set up theoptical bench, thesignal processing front-end
amplifiers, the standardization of outputs, and alarm systemsare described in
separate sectionsfor each access.

2.3 The Automatic Zero System

The sample may contain chemicals which are not oil, but absorb UV
energy at the measuring wavelength used for oil analysis, thereby interfering
withtheoil analysis(their signalsaddtotheoil signal, whichistheonly signal
of interest).

Theautomatic zero systemisincluded to discriminatethetwo signals. It
involves an electronics circuit, which drives the signal developed by the
interfering, non-oil, background chemicalsbelow zero on an hourly basis.

Theelectronicszerocircuit worksinconjunctionwithaspecially designed
samplesystem.

The sample, which contains oil and background chemicals, isfed to the
samplereturn port, whereit progressesto thevari ous subsectionsfor enhance-
ment in order to present the sampleto themeasuring cell in such away so asto
maintai n the highest degree of accuracy for oil measurements.

2.4 From B71046-0 (or customer’s) piping schematic

Each of these subsectionswith piping flow components areidentified
with rectangular dotted linesto indicate their importance based upon a
particul ar oil measurement application.
For Example, thereare 4 basi c process sampling considerations:
1. Required use of ahomogenizer/dearator and filter assembliesfor high
oil range (>20ppm high background applications).
2. Required use of filter assembliesfor low oil (<20ppm ail, high

background).

3. Required use of back-flush solenoidsfor low oil range, very low
backgroundapplications

4, Required use of apump assembly for low pressure (<10 psig) or no

gravity feed applications).

In general, but not without exceptions, the following applications could
involveitems 1 through 4 above or combinationsthereof.A. 0-20ppm oil
down to 0-10ppm oil in very clean waters such as steam condensates, cool-
ing waters, clear seawaters. (3 and 4, if no sample pressure or gravity feed
available).

Note: Assume sampleinlet containsdissolved oil and ishomogeneous.
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B. 0-20ppm down to 0-10ppm oil rangesin high background
waters such as off-shore platforms, produced waters, seawater, wastewater,
effluents, ponds, bilge/deball asting treatments, on-board ship applications: (2
and 4, if no sample pressure or continuous gravity feed available. (Note:
Assume sampleinlet contains dissolved oil and ishomogeneous).

C. 0-50ppm to 0-200ppm oil in high background waters such as
off-shore platforms, produced waters, seawater, wastewater, effluents, ponds,
bilge/deballasting treatments, on-board ship applications, tank farms, fuel
depots, rig-washing decks, etc., (1, 2 and 4 if no sample pressuresor gravity
feed available). NOTE: for ranges higher than 200ppm oil adilution systemis
required.

Note: Assume sampleinlet containsboth dissolved and non-dissolved
oil with non-oil organic background compositionsand isrepresentative. I t
should also be uniform and kept homogeneous up to the homogenization
step.

NOTE: By adjusting valve, V4 in a position for “F1 only”, filtering
versus“F1, F2” and F3filtering during the auto-zero functioning selects
whether the customer wishesto measure” Total oil and grease recoverable”
or “non-dissolved oil” only. Thisbecomes advantageouswhen environmen-
tal regulation agenciesallowtolerable dissolved oil level compositionsin the
waters. Many times, cost savingsarerealized in clean-up operations.

NOTES: UNLESS OTHERWISE SPECIFIED.

1. USE HOMOGENIZER AND FILTER ASSEMBLES FOR HIGH RANGE, HIGH BACKGROUND
2. USE FILTER ASSEMBLY FOR LOW RANGE, HIGH BACKGROUND

3. USE BACKFLUSH SOLENOIDS FOR LOW RANGE, VERY LOW BACKGRCUND

4. USE PUMP ASSEMBLY FOR LOW PRESSURE OR NO GRAVITY FEED

BACK PRESSURE
REGULATOR
20-50 PsI

I
I Kl

ZERO & SPAN IN

BY-PASSO-

FLOWMETER
0-110 LPH

I
I
4 . V1o HOMQGENIZER -
| BV
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Oil in Water Piping Diagram (B71046)
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Should Teledyne receive no representative sample of water or oil for
testing purposes, Teledynewill not be held responsible for the unsatisfactory
functioning of the analyzer due to samplerelated nonconformities. If theend
user isunableto providesamples, aspectral scanor adetailed descriptionof the
type(s) of oil(s) present is prefferred. The user is responsible for proper
calibration of the unit, at commissioning stage, against the oil(s) found in the
samplefluidtobeanalyzed. TAI assumesthat the sample backgroundisclear
of strongU.V. absorbersat 254nm, i.e., noaromatic hydrocarbonsother than oil
andgreaselistedandNO Fe+3or H,Sarepresent. Maximumturbidity allowed
iISINTU per 10 ppmoil rangeuptoamaximumrangeof 0-50 ppmoil (20NTU/
200ppm). Whennosamplesaresupplied, TAl will shipunit calibratedwithppm
EPA#2 ail in tap water. In some cases, particularly for very high ranges, a
surfactant suchasglycol (non-absorbing, non-interfering) isadded tothewater
samplewhichincreasesthe miscibility for the oil to go into solution.

The automatic zero cycle isinitiated by a signal from the Model 6600
microprocessor based timer circuit. Thetimingcycleislhour. Thetimingcycle
can bemodified through the system menu, refer to chapter 3 of the control unit
part of thismanual. Thezerocyclelastsfor about 5minutesandthesamplecycle
lastsabout 55 minutes.

The sequential switching from sample to zero is operated by the 6600
control unit, where the zero reading of the output is automatically, hourly
upgraded by the auto zero circuit.

2.5 ZERO CORRECTION FOR CLEAN BACKGROUND
STREAMS (REFERENCE B71441 PIPING)

1. Theactivation of all solenoid valvesinthe sample system are performed
by the 6600 timer circuit.

2. Backflush solenoids (sv1, sv2) around the sample cell are used to prepare
areproducible autozero. These solenoidsallow oil freeair or nitrogen
(N2), (80-120 psig, 5.62-8.44kg/cm2 g) supply isrequired to purge out
thecell inreverseflow fashion. Thisaction completely cleansthe cell
windows and drys them to a stabl e reproducible background for the
autozero functioning. Becausethe processisvery clean without impuri-
tiestheautozeroing primariy correctsfor lamp, detector and particul ate
(dirt) accumulation that may occur on the cell windows.

3. Whenthe spanfilter withitssolenoid is sel ected/programmed and used
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for correcting any gaininthe system, itsintroduction commencesat this
time after the zero has been accomplished. The duration to the calibration
of the auto zero isabout 10-15 secslonger. Thisis considered afull auto-
cal updated function where both zero and span are updated each hour.
Theair/N2 backflush causes agreat disturbancein the detector preampli-
fiers. The recorder when used and the ppm oil reading on the control unit
digitia display, however, will not noticeit dueto the hold action of the
sampleand hold circuitry (if theanalyzer isconfigured to “hold” and not

track, asmentioned in section 3.39, part 1).

2.6 ZERO CORRECTION FOR HIGH BACKGROUND
STREAMS (REFERENCE B71046-0 PIPING) OR CUS-
TOMER SPECIFIC PIPING)

1. Whenthe stream contains high background impurities, these must be
cancelled out in the autozeroing each hour dueto their possible normal
variancesin the process stream. In this case we are measuring “total oil
and greaserecoverable” and any non-oil organic background hydrocar-
bons must be corrected for on acontinuous basis. In thisway, thefilter
assembliesare used wherein thefilter labeled (F1, 3micron) eliminates
the non-dissolved oil in the process steam; whilefilter(s) labeled (F2, 0.2
to 1 micron) and (F3, 0.2 micron teflon element filter) eliminatesover
98% of the dissolved oil species. When only the F1 filter is selected by
V4 (inthe up position), the autozeroing will cancel out the dissolved oil
left in the process sampl e; thereby allowing one to measure only the non-
dissolved oil (Thisbecomesimportant for some userswho are alowed
low levelsof dissolved ail intheir process stream). For “total oil and
greaserecoverable’ the V4 3-way valveis selected (in the down positon)
to choose both F1, F2 and F3 filter assembliesthereby autozeroing for all
oil and grease applications. In thisway, the non-oil organic background
iscancelled out on ahourly basis.

During the normal measuring function, sv3isnormally opened allowing
the sampleto enter the analysis sample cell for oil analysis. When an
autozerotiming signal occurs, sv3isactivated and divertsthe process
through thefilter assembly(s) to correct the background anomolies
usually on ahourly basis.

(NOTE: During calibration practices, agrab sample of the zero process
fluid isobtained here at the Grab zero/Sample Cal Drain Collection.
Valves, V6 and V7 are carefully opened (Caution: Be awar e of any
high pressurethat may bein the sample) to collect asuitable zero
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sample (selected for total oil or non-dissolved oil applications based upon
valveV4 position).

The zero water may be supplied to the measuring cell by the existing process
available pressure, by auser gravity feed system or by apump (user supplied
at the take-off) or by TAI either remotely at the takeoff source or within the
analyzer sampling system. Normal measuring modeflowrates(commonly
are 100-1000 liter/minute) will render responsetimes of under 10 seconds
typically for 90% FSD (this does not include any lag-time associated by the
fast loop in the system). Each system may be slightly different depending
upon components used (see B71046 piping), but generally the systemis
quitefast and many times can betailored to meet fast response requirements.

The 6600 timer will now activate the auto zero circuit and correct the meter
and recorder to read the zero level previously set to the true absolute zero for
the processfluid.

If the output of the subtractor remainsasit was on the preceding zero cycle,
then no correction of the auto zero circuit isrequired. This meansthat no
background change has occurred during the past hour.

When the output of the subtractor is other than the previous zero cycle
value, the Auto Zero circuit would compensate for the difference, resultingin
zerovoltsatitsoutput. Thiszerovoltage, appliedtotheinput of the Sampleand
Hold/Buffer circuitry.

The6600then (optionally) caninsertamanual or automati cemployed span
flag that simulatesan upscal ereproducible calibration analyte of interest.

Thisfunction adds another 10-20 secondsto the zero/span check/correc-
tion.

After auto zero/spanistakenall solenoidvalvesarede-energized withthe
following consequences:

1. Thesampleisdelivered to the sample cell for the next 55 min. The
instrument hasreturned to the sampl e cycle and the analyzer monitors
thesamplefor ail.

3.0 System Description

Theoil-in-water analyzer isgenerally constructed aseither an expl osion-proof
6600Z or X Purge or general-purpose (Model 6600) unit, open rack or closed
cubiclemounted. Anequipment panel isusedto support theanal yzer components.

1-8 Partlll “®¥ Teledyne Analytical Instruments



Oilin Water Partlll

All sample-filtering (fluid) components are located on the same side of the
equipment panel astheelectrical components.

3.1 Photometer

The photometer control/analysis unit moduleis mounted on aback panel.
Modulesfor General Purposg; I, 11,B,C& D; and|, I, B, C & D areavail-
able and mounted within sheet metal Nemaenclosuresaswell asNema
stainless encl osures depending upon customer preferencefor theintended
environmental areas. These enclosuresare either Z-purged or X-purged to
meet hazardous areaclassifications. In some cases, Teledyne has supplied
non-purged, Division |1 Oil in Water systems self-certified to FM standard
3600 for non-incendive equipment and | SA S12.12-1994 standard for the
sametype equipment (Class|, Div Il, B, C, D).

3.1.1 Source Module

The source module contains a mercury-line lamp (the source of UV
energy) located within aparabolicreflector which capturesmost of theemitted
lamp output energy. A quartz lensis used to focus the energy into abeam for
transmission through the optical path and sample cell before reaching the
detector (PMT).

WARNING:

The lamp is installed within a parabolic reflector. It emits strong UV
radiation. When the module is opened with the lamp on, UNDER NO
CIRCUMSTANCES SHOULD THE OPERATOR VIEW THE LAMP
DIRECTLY OR BE ALLOWED TO OPERATE THE UNIT UNLESS
PERSONNEL IN THEIMMEDIATEVICINITY AREPROTECTED WITH
SUITABLE UV ABSORBING EYEGLASSES.

3.1.2 Sample Cdl

All systems, the Aluminum/CPV C sample cell couples the source and
detector modul estogether along afolded optical train of the photometer. The
samplecell includesdouble windows (inner sapphire, outer Quartz), at either
end, to prevent condensate from forming in the optical path.
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3.1.3 Detector Module

Thedetector modul e contai nsthe phototube detector, chopper assembly,
andthefirst four stagesof theelectronicscircuitry. Thesynchronized chopper
motor rotatesat 1800 rpm.

The filter wheel which carries the optical filters is marked with an “M” for
measuringandan“R” for referencefilter. A referencemark onthefilter wheel
must be aligned with areference mark on the shaft in case the filter wheel is
removedfromitsshaft. Another referencemarkisinscribed ontheswitchplate
and motor mount for the same reason. The detector printed circuit board holds
thel to E Converter stage, second amplifier, logarithmicamplifier andinverter.

The magnetically activated reed switch is mounted on the motor mount.
Oscilloscopetest points are available and are mounted on abracket inside the
housing for explosion- proof models; test pointsareavailableontheoutsidein
the bottom for general -purpose units.

3.1.4 Control/Analysis Unit

Thecontrol/analysisunit containsthe majority of the el ectronicsem-
ployed by the analyzer aswell as operator controls. There are four PCB
assemblies. Three of them arelocated on the door: the Display PCB, The
Main PCB, and the Amplifier PCB. The Interface PCB islocated on the
backplateassembly.

The Interface PCB: Thislarge board iswhere the customer intercon-
nects output signals, Alarm signals, unit receivesits AC power, and holds
the DC power supply for the electronics (+5, +/-15 VDC), aswell asthe
phototube DC power supply to generate -250 VDC. Valve control signals
areinterconnected to thisboard too.

The Amplifier PCB: Thisboard receivesthe DC voltage signals of the
M easurement and Reference coming from the detector amplifier. Thediffer-
ence of thesesignalsisamplified on thisboard. Any electronic zeroing
action occurs on this board too. Thisboard mounts on headersthat are
available only for that purpose on the Main PCB.
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The Display PCB: This board holds the VFD display and the LED
display, and carriesthe signalsto and from the Operator switches on the door
of the 6600.

TheMain PCB: Thisboardismainly digital. The micro controller,
EPROM, RAM, and RS232 driver, aswell asdigital driversfor alarms, and
valves arelocated here. Thereisan analog section wherethe ADC, DAC,
0-1 VDC output and 4-20 mA modules are located.

3.3 Electrical Connections

Therearenoelectrical junctionboxesinthesystem; power, signal, failure
alarm, and distribution connectionsaremadeto terminal blockslocatedinside
the control/analysis unit housing. Refer to the Interconnection and Wiring
Diagrams at the rear of the manual for details, and chapter of part 1 of this
manual.

3.4 The Sampling System
3.4.1 Sample Water Preconditioning System

Thesamplewater preconditioning system preparesthesamplefor analysis
on a continuous basis. The sample is homogenized (when range is above
20ppmQil) sothat any undissolved oil fractionwill beuniformly dispersedinto
solutionalongwiththedissolved oil fraction of thesampl eprior to presentation
foranalysis. Samplepressuresrangingupto 150 psi canbeaccommodated. The
control manifold hasautility water connection selected by a3-way valve and
inlet port, so that the sample line can be periodically flushed to clear it of
accumul ated debris. Theuntreated sampleflowsto a high-shear homogenizer
whosepurposeistobreak up undissolved ail fractionsinthesampleintodropl ets
sosmall that they literally appear tobein solution. Thisconversion permitsthe
energy generated at the 254nm measuring wavel ength to beabsorbed by oil that
would otherwise appear opague when presented for analysis.

Output of thehomogenizer isdelivered under acontrolled flow for proper
homogenization of thesamplewater. Thehomogenized sampleisdeliveredto
theanalysissamplecell or throughthecell fromtheauto-zerofilter assembly(s).

During the Sample AnalysisCycle, all solenoid valvesare de-energized.
SV3isN.O. and permitsthe sampleto be delivered to the sample cell.
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(CONSULT COMMISSIONING/STARTUP PROCEDURE SEC-
TION IN THE ADDENDUM).

PRESSURIZED INLET SAMPLE DELIVERY

In the case of ahigh background process stream, the sampleisdelivered to
the sample cell through the homogeni zer/deaerator then SV3 (N.O.) directly
to the measuring sample cell for analysisor to the autozero sectionfilter
assembly section before passing through the sample cell. The return must go
toab psig lower pressure point suitable for maintaining agood dynamic
response of the system aswell as providing sufficiently high enough flow to
the samplecell inorder to maintain some self-cleaning action minimizing
periodic cleaning of the cell assembly. All standard sample handling compo-
nents selected to contact the processfluid arerated for up to 150 psig (10.5
kg/cm2g). Any pressures higher than this could cause failures and pose an
unsafe condition. It isthe customersresponsibility to assuretheinlet(s) nor
return point(s) do not exceed 150 psig.

In the case of aclean stream, only sv2 and sv1 are used for zero purposes
and are N.O. to allow sampleto return to alower pressure point. Thisreturn
point must be at least 10 psig lower than the inlet takeoff (when no pumpis
used); otherwise no flow will occur through the system.

NO PRESSURIZED INLET FOR SAMPLE DELIVERY (PUMP
REQUIRED)

When no sample pressureisavailable either the customer or TAI will have

provided asuitable pump for the delivery of the processfluid.

GRAVITY FEED SYSTEM (Suitable on clean water application only)
For gravity feed systems, the user must provide samplefrom asuitable head
so asto continuously deliver samplethrough the highest internal sample
system point of the TAI sample system based upon its commisioned i ntended
location. The gravity return point must also be suitably below thishigh point
so asto render sufficient continuous flow through the system.

CALIBRATION SAMPLE DELIVERY

On each side of the sample cell, v5 (before cell) and v6 (after cell) 3-way
valves (followed by v7 an adjustable saf ety needle valveto agrab safety
port) are placed so asto alow gravity fed entrance of calibration fluids
prepared with the calibration kit (A48715). Sampleisblocked off by these
valvesand calibration samples prepared can be poured into the zero/spanin
calibration reservoir and allowed to flow through the sample cell while
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manually calibratingtheanalyzer system.

F1 ZERO & SPAN IN
BY-PASS
FLOWMETER

1.0-10.0 LPM
BY—-PASSO =k
Vi
3-WAY
VALVE
SAMPLE IN O =
(2-10 LPM)
uTILTY
SAFE VENT O
N2 OR AR O
90 TO 100 PSIG

RETURN O

Oil in Water Piping Diagram (simplest)
Homogenizing

Input flowrate to the sample homogenizer module inlet is precisely and
accurately controlled by amechanical flow controller designedfor continuous
duty. Becauseof thestyle, construction, and positioninthesamplesystem, the
controller solvesmany of the problemsassociated with samplehandling at the
flowratesdictated by the preconditioningtechnique. For sampleconcentration
over 20 ppm total oil homogenization is always required-regardiess of the
analyzer usedtomeasuretheoil above 20 ppm, most watersareso enrichedthat
oilsdo not remain homogenized nor miscible enough to measure accurately.

3.4.2 Zero Water Preconditioning System

Sincethe analyzer operates at afixed measuring wavelength, and many
soluble organic compounds absorb to some degree at this wavelength, the
effectsof organicsother than oil must beeliminated fromtheanalysis. Thus, a
solutionispreparedthat isessentially freeof oil, but retainsall theother organic
characteristicsof theunconditioned sample. When presentedtotheanalyzer, the
absorption caused by theunknown organi c compoundsinthisoil-freewater can
be nullified by eliminating any electronic signal that is generated while the
solutionisundergoing analysis.

Thenondissolved oil isremoved by coarsefiltering, and thedissolved oil
removed by finefiltering, thewater containsonly thenon-oil organicfraction of
theeffluent stream; i.e., it canbeused asareferenceor “ zerooil” water. During
thezero cycle, al solenoid valves are energized and the zero water is pumped
through SV 3 to the sample cell. Sinceturbidity isratioed out by the electro-
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opticsof thephotometer design, theanalyzer will measurethezero-oil water as
only thenon-oil organicfraction. If adifferential measurementismadebetween
thehomogenized sampleandthezero-oil water, thedifferenceistheoil content
of the stream. If the zero fluid isthen madeto read zero, the analyzer readout
isatrueindication of theoil content of the stream.

NOTE: Shouldthefinefilter systembeby-passed, theanalyzer isthen
configured to measure non-dissolved oil only.

Because the non-oil organic background of the effluent stream can vary
withtime, acorrection for itsvariationismade once each hour. Thisensuresa
validoil measurement.

3.4.3 The Automatic Sample Cell Cleaning System

The backflushing of the processfluid can be designed in and to occur for
various reasons depending upon the application. For example,
Ultraclean processapplicationsfor leaksintothelike:

1 steam condensates
2 process cooling water
3 boiler return condensates

In these applications, backflushing isused not to keep the cell windows
clean but to flush out the process fluid and supply areproducible zero back-
ground fluid (in this case agas such as il free air or Nitrogen). When the
processisultraclean, aclean oil free gas background serves as an excellent
meduim to autozero the instrument on ahourly basiswhile correcting for the
optics, source and detector anomoliesthat occur over time. The backflush
supply required (preferred 80-120 psig, 5.6-8.4 kg/cm2g) must be oil free.
Depending upon the oil measuring range of theinstrument, azero offset
factor isprogrammed into the el ectronicszeroing function. Thisisusually set
up at thefactory for N2 versusdemineralized water. This“zero offset”
eliminates any bias between the ultraclean processliquid zero fluid whichis
difficult to obtain on the users site and the surrogate clean air or N2 zero gas
usually readily available. Thissmall biasusually asmall percentage of the
range of theinstrument is cancelled out by adding in an opposite bias (oppo-
sitezero offset, programmed in after field calibration, where the actua zero
offset is determined between the zero pure process water and the surrogate
oil freeair or N2). Thisthen, allowstheinstrument to perform an autozero
function using air or N2 gasinstead of preparing apure zero steam conden-
sate, etc. Thebias(called zero offset) iscaused by thedifferenceinrefractive
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index between the ultra pure clean process zero water and air or N2 gas.
Signal level amplitude changes (usually <+/- 25%) will also occur, but their
ratio differences between gasand liquid remain very close aso resulting in
close zero readings between gas and liquid.

Entering the zero offset

Determinethevalve of the zero offset after field calibrating the unit using the
processfluid. Zero and span calibratethe unit asinstructed in part 111, sec-
tions 5.5 through 5.6.4. Once done, the zero sampleinthe cell isemptied
from the cell, dried and the reading recorded. Backflushing out the cell can
be done momentarily by commencing anormal autozero function fromthe
control unit asfollows:

Onthefront panel of the control/analysis unit, operate the switchesin the

following manner:

1 hit or scroll the switch labelled escape/enter to enter display indi-
catessystem
flashing

2 hit or scroll the switch labelled down/up to downonce  displayindi-
catesspan
flashing

hit again to down once display indi-
cateszero
flashing

3 hit enter once display indi-
catesselect zero
manual or auto

4 hit down or up onceif display not reading manual and flashing

5 hit enter once display indi-
cates* zero off”
and“ppm”
flashing

6 hit up or down to enter in offset value (oposite sign, + or -) determined

above between zero water and air or N2 backflush gas.

7 hit enter to start zero function; unit will display air
purgingflash-
ing

If in auto mode of unit proceed to calibrate the unit with the entered zero
offset valueputin.

If in manual mode, proceed to calibrate the unit with the coarse and fine zero
adjustmentsas previously describedin Part I, section 3.4.
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Particulate laden, turbid, dirtier waters where algae, bacteria,
etc., could collect on the sample cell windows, such as:

1 refinery effluents

2 ponds

3 stagnated effluents

4 oil chemical separators, etc.

In these applications, in addition to the normal autozero liquid functioning,
the backflushing can be used preceding the liquid autozeroing by momen-
tarily actuating when optioned the two solenoid valves sv1 and sv2 across
the sample cell for about 15 seconds before the zero liquid is allowed to
enter the samplecell for background non-organic compound corrections.
The preset open period of the solenoid valves (approximately 15 seconds) is
sufficient to provide astream of air to the sample cell inlet port at the begin-
ning of each zero cycle. Thisjet air evacuatesthe process water and any
collected residue from the sample cell once each hour, vastly reducing the
mai ntenance that would otherwise be required to keep the cell free of algae
and other debris. Thecell inlet/outlet ports are designed with proper sample
inlet/outlet angles acrossthe sapphirewindows (non-scratching) thereby
creating high velocity and turbulence both in the normal measuring liquid
stream mode and al so during the backflushing cleaning and/or autozeroing

modes described above.

3.5 The Signal Outputs

Thestandard signal output of theanalyzer isO-1 voltlocated onthecontrol unit
InterfaceBoard.

The current outputs of the analyzer are isolated 4-20 mA.. The circuit
adjustment proceduresthe described on section 3, part 1 of thismanual.

3.6 Recorder Requirement

The system requires arecorder with input sensitivity which matchesthe
specified system signal output.

I nstrumentswithfloating (ungrounded) current outputscan beconnectedtoany
currentinput recorder.
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The chart speed must be at least 1 inch per hour.

A stripchart recorder isrecommended.
3.7 The Process Alarm System

Refers to the control unit part of this manual for interconnection and
programming.

3.8 The amplifier PCB

Thisboard, C67999, containsadifferential amplifier. It will takethe
difference between the M easurement and the Reference signalsto create the
actual output of theamplifier. There are gain settingsthat are under the
control of the micro controller in the second and the third stage before
delivering the signal to the ADC on the Main PCB.

3.8.1 Auto Zero Circuit

When the oil-in-water sampling systemisinlong term operation, azero
signal drift may be caused by various conditions, among which are physical
changesin samplecell conditions (deposits on sample cell windows, etc.),
source and detector changes and el ectronicsdrift (with temperature change,
forexample).

Periodic compensation for zero driftisaccomplished by electronically
nulling the zero offset, with an equal but opposite signal, whilezerofluidis
flowing through the system. Thus, a zero point is obtained, and subsequent
sample measurementswill produce asignal representing thedifference
between the sample measurement signal and the zero referencesignal.

Thedifferential amplifier U4 isto be zeroed by signalsfed from the
multiple channel DAC onthe Main PCB. There aretwo signals: A Coarse,
and a Fine adjustments. The coarse adjustment isfed thru J2-4 and the Fine
adjustment isfed thru J2-3. Both signals can swing between 0 to 5 volts. But
they have adifferent effect on the output of the amplifier duethe series
resistor value size of each one. Thesimplified schematic of theamplifieris
shown below. Asit can be seen under ideal conditions, setting both the
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Coarse and the Fine adjustmentsto 2.5 VDC should set the output of the
amplifier to zero provided the M easure and the Reference signals have the
samemagnitude.

When the control unit entersthe zero mode, the micro controller drops
theamplifier to alow gain. The coarse adjustment isfirst used to zero out the
amplifier onthisgain. When the output of the amplifier isreasonably close
to zero, theamplifier goesto the highest gain. Whatever residual offset was
left from the coarse adjustment is now magnified. Now with the coarse
adjustment fixed, the Fine adjustmentstriesto bring the output of the ampli-
fier back to zero. When the high gain offset is close to zero, the micro con-
troller freezesthe Fine and the Coarse adjustments and proceedsto read the
residual offset withthe ADC. It goesthrough all of theten gainsavailable,
thusthe micro controller storesthe offset of each gain, so that later they can
be subtracted from the readings. This period of timeiscalled the Software
zero and it takes about 70 seconds to be finished.

Fagj | ——W——
C adj W
M sig —MVA'.
U4
R sig W

+2.5 —W—

3.8.2 Signal Failure Alarm

System contacts are activated when the reference voltage as measured at the
junction of R3 and R4 of theamplifier board, hasfallen below 0.50 millivolts
The VFD display will show the following message:

Detector Fail Check the
Detector signal
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Thereference voltage is checked by the ADC every ten minutes.
Thisindicates one or more of thefollowing potential failure conditions:

1. Thelamphasfailed.

2. Thecell windows have become so dirty that no light can passthrough
thesample.

3. The sample is opague, due to the presence of solids or undesirable
optical phenomenainthe sample.

4. Condensation has occurred on the call windows.

5. Thesignal processing el ectronics, phototube, signal cable, or demodu-
lator switch hasfailed.

6. Thefilter wheel isloose on the motor shaft.
7. Thereferenceoptical filter isdirty or defective.
8. Theoptical bench or lampisout of alignment.

4.0 INSTALLATION

Theoil-in-water system must beinstalled in an areawhere the ambient
temperatureis not permitted to drop below 32°C or rise above 122°F
(50°C),(for salt water applications, thefreezing point islower dueto the salt
content). Cubicleinstalled systems (M odels6600), subject to the preceding
conditions, may beinstalled outdoors. Rack-supported systems must be
completely sheltered fromtheelements.

Note: Ambient temperaturesbelow 0°C, requiresheated enclosures.

Rack-supported systemsmust beinstalled in awell-ventilated areato
prevent the surrounding atmosphere from becoming saturated with the
moisture being generated by the sample preconditioning processes of the
system.

Only in one case when the sample system uses gravity flow should the
system beinstalled on alevel surface otherwise all other systemsar5e  to
bewith sufficient space allocated on either side (6 feet minimum) for person-
nel and test equipment access. Subject to the foregoing, the system should
be placed as close to the sampl e point as possible and bolted to its supporting
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surface. A waterproof mastic should beliberally applied to the under sur-
facesof all four supporting legs of the cubicle system before placingitin
position and boltingitin place.

4.1 Usar Connections

All user connections arelocated around the periphery of the equipment
panel (or cubicle) and are shown in the Outline Diagram.

41.1 Electrical Power Connections

The system requiresa1l KW supply of 115 VAC, single-phase power.
Power connections are made inside the control unit. Refer to the Intercon-
nection Diagram. Theelectrical power servicemust include ahigh-quality
groundwire. A high-quality ground is defined as having zero potential
difference when measured to the power line neutral.

4.1.2 Compressed Air Supply
The system requires a supply of compressed air at 80-120 psig.

NOTE: Theair supply must be oil free. Asa precaution, however,
theair pressurelineshould contain afilter(s) to remove any traces of ail,
supplied and maintained by the customer.

4.1.3 Sample Connection

The sample water input (see Flow Diagram) is connected at the manual
valveinput. A flowrate of 1 gallon/minute, minimum, isrecommended.
Maximum flow isgoverned by theimpedance of the delivery system.

4.1.4 Signal and Alarm Output Connections

Signal and alarm output connections are made inside the control unit to
terminal blocks mounted on theinterface board. Refer to chapter 2 of
control unit part of themanual.

NOTE: Signal circuit resistance, including accessory devices, must not
exceed 1000 ohms. The alarm contact circuit must not draw morethan 3
amperes at 250 VAC (Noneinductive), or 30VDC.
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4.1.5 Sample Delivery System

The sample delivery system should be designed to operate at the full
capacity of theinterconnecting pipe. Ideally, both the sample and bypass
valves should be adjusted to maximum so that the only impedance to sample
flow isthelength and diameter of the delivery pipe. Such adelivery system
will virtually eliminate problemsassociated with oil and debriscollectingin
thesampleline. Airingestionwill also be reduced to aminimum, aswill
analysislagtime.

TET/AI recommends that the sampleline be constructed of 1/2” sched-
ule 80 PV C pipe capable of pressureto 150 psig maximum. Unless abso-
lutely necessary, do not install any valvesor restrictionsin the line other than
those required to bypassthe customer installed external sample pump. All
control over sample flow should be performed at the system inlet and the
pump if provided be allowed to operate at full efficiency against only the
resistanceof theline.

A pumpisrequired only if thereisinsufficient pressureto lift the
sampleto the top of the system equipment panel. Do not complicatethe
delivery system by adding apump unlessit is absolutely necessary. A low
pressure system will be proneto sampleline depositing, but thiscan be
alleviated by scheduled flushing with the high pressure utility water.

If apumpisrequired, TET/Al recommendsatotal submersion centrifu-
gal type. Sub- merging the pump in the sample water automatically elimi-
nates the most common problem - priming the pump. Also, the sample
should be drawn from a point where thereisaminimum of turbulence; in
thisway, air or turbid suspended solidswill not be ingested along with the
water.

Theintake side of the system should be equipped with a coarse screen
filter. However, do not filter the water downstream from the sample point,
or useafinefilter anywhereinthe sampling system. High filtrationwill
prevent arepresentative analysis of the undissolved oil in the samplewater.

Theinlet of the pump should be placed at a depth where the best
representative concentration of oil can be obtained. Positioning will vary
with the application; however, asageneral rule, to avoid skimming, theinlet
should be about 2 feet beneath the surface of the sample water.

4.1.6 Safe Vent (Drainage)
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The system safe vent should be equipped to accept al1-1/2” drain pipe.
Also, the diameter of the drain should be large enough to carry away the full
capacity of theincoming 1/2” sampleline. The system safe vent should be
vented to atmosphere at the panel, but the user’ s system will havetoinclude
atrap and or scrubber (if H,S present, etc.) if the effluent is to be discharged
into asewage system. It must be remembered that the vent to beisat floor
level; flooding of theinstallation areawill result in the event of stoppages, or
when drain levels are not below the system vent connector. Also, notethis
vent isused to accept the auto-zero backflashing of the sample and as such
high release pressure, liquid and/or gasvel ocitieswill be encountered.
Never obstruct thisvent by any human personnel meansto eliminate any
injuries.

5.0 SYSTEM START-UP/CALIBRATION

The information contained in the following subsections deal s primarily
with the steps necessary before the total system can be used for continuously
monitoringoil inwater. Thisinformationinvolvesinstallationchecks, electrical
checks, fluid dynamics, and calibration.

Duetovariationsinwater and oil sasencountered under field conditions, certain
adjustmentsmust bemadeto optimizesystem performancefor thespecificsite.
Thisincludescalibration.

5.1 Installation Check

1. Observethat power, signal and alarm connections are properly made
and that thesystemisproperly grounded. Refer to I nstallation Section
of manual and to Outline and Interconnection Drawings.

2. Inspect the external sample delivery system, including sample pump
(when applicable), sample take up point, and source of water sample.

3. Confirmthat therecorder isof the correct type.

52 Electronics Check

1. Check that all PC boardsarein place.

2. Turn off ultrasonic homogenizer by rotating the homogeni zer potenti-
ometer fully counter-clockwise (OFF). Refer to calibration section
5.6.5for final adjustment.

3. Switchonéectronicsand confirmthat 15 volt, and -230volt, 10voltis
present.

4. With an oscilloscope, check test pointsand reed switch actionwith air
or oil-freewater inthecell.
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5.3 Electrical Check

1. Inspectthesourcetemperaturecontrollerinthesourcemodule. Voltage
across the heater when ON should be 110 volt AC and closeto 0 volt
when OFF. For explosion-proof system measure at TS14-11 and 12.
For general-purpose systems measure at TS6-11 and 12.

2. Observethat theautomaticlamp starter hasturned onthesource. Open
the source module and briefly glance inside. A violet glow must be
visiblewhen thelampison.

WARNING! UV RADIATION CAN DAMAGE THE EYES. Never
look directly at thelampfor an extended period of timewithout theaid of special
UV -attenuating goggl es.

3. Momentarily turnonsamplepump to confirmthat no shipping damage
has occurred. The motor must start.

54 Sample Délivery Check

1. Adjusttheinput V1 and V6 3-way with V2 safely block valve off so
that incoming water is diverted to safety vent. Assurenoleaksoccur.

2. Open V2 safety valveand assure utility water flowsout vent. Caution
against any high pressurerel eases.

3. Request associate to turn on the external user installed sample pump
(when applicable). Flush the lines until the water is consistent in
appearancethroughthebypassflowmeter F2. If thewater isvery dirty,
do not permit it to enter the instrument’ s sample system: The water
source must beimproved.

4. Once sample bypass flow appears very clean as noticed by the flow
through bypass flowmeter, start homogenizer and open F2 sample
flowmeter andwithV2andV 3normally openflush samplethrough cell
for 10 minutes and notice oil ppm display. Assure analyzer is stable
before proceeding to calibration (See manual addendum for commis-
sioning/starup procedures).

5.5 Preparation for Calibration
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Manual Samplelntroduction

Manual sampleintroduction issometimes desired for the following rea-
sons:

1. Analyzercalibration.

2. Optical balancing ontap water, seawater, or zero water prepared from
thesample.

Preparethe system asfollows:

1. Make sure that the instrument is in the analyze mode. The solenoid
valves are programmed to be deactivated so that the sample is con-
nected to the pump or take-off and sample cell.

2. Turn off the homogenizer.
3. Turn off the sample pump.

5.5.1 Required Calibration Equipment

Thefollowinglaboratory accessorieswill berequiredtoproperly calibrate
theanalyzer:

1. Blender: AWaringModel 1120 (or suitableequivalent) laboratory type
blender will berequired to prepare the span calibration fluid.

CAUTION

Do not attempt to use the system homogenizer assembly to preparethe
gpan fluid. Correct control of the precise volumesrequired for the proper
preparation of the span fluid cannot be achieved with the system homog-
enizer.

2. Microliter Syringe. Microliter syringesor pipetteswill berequired to
prepare the span fluid.

3. Graduate. A 500 milliliter graduate will be required to measure the
precise volume of water used in the preparation of the span fluid.
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4. Analytical Filter Paper. A supply of Scheicher & Schuell #588, size24
cm., fast speed, natural finish, 0.008” thickness filter paper will be
required to properly preparethe samplewater for useaszero and span
standardizationfluids. Glassfiberfilters, suchasGF/CfromWhatman,
may beused and aresuperior to paper filters. However, adisadvantage
inusing thisfilter isthat aBuchner funnel, aspirator flash, and water
aspirator must be used to pull the sample through the filter under
vacuum. Theadvantagesarethat itsfineparticleretention capabilities
areclosely matched totheanalyzer filter, andfiltration proceeds much
faster than gravity feed through paper.

5. Erlenmeyer Flask. Several 500 milliliter Erlenmeyer flasks will be
required to collect, prepare, and handle the sample water during the
preparation of thestandardizationfluids.

6. Beakers. At least two (2) one liter beakers will be required while
preparing the zero standardizationfluid.

7. SampleBottles. A number of one (1) gallon bottleswill berequiredto
collect thesamplefor zerofluid preparation or corroborativelab analy-
sis. The bottles should aways be thoroughly cleaned before use.

5.5.2 Acquisition of Representative Oil Sample.

A representative oil must be obtained from the user to be used for
calibration. Whenthisoil isnot readily available, skim off some of the oil
floating on the surface of the water treatment tanks and remove water and
solidswith acentrifuge. Further dry over anhydrous sodium sulfate and
filter.

5.5.3 Acquisition of Representative Sample Water.

The samplewater isimportant since it may contain compounds other
than oil which absorb at the measuring wavel ength, causing background
interferencewhichrequirescompensation.
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5.5.4 Oscilloscope Display of the | to E Converter
Output.

The output of the | to E Converter is observed at the output of the
second amplifier. The objective of thisoperationisto set up the optical
system and the gain of the second amplifier in such away that the analyzer
keeps operating withinitsdynamic range, despite variationsin turbidity and
changesin background component levels. It isthereforeimportant to mea-
sure these componentsin the sample water.

The“reference” medium against which thisdatais obtained iseither
deionized or distilled water, city tapwater, or pure ocean water in the sample
cell. Whilethetransmittance of thecell filled with different referencesmay
differ, for thispurpose these are negligible. Choosethereferencethat ismost
abundantly available on the site, usually tap or ocean water, and useit asthe
referencewater.

Connect an oscilloscopeto TP2. The oscill oscope displays the measur-
ing and reference pulsesin an alternating pattern. Thedisplay iscreated by
thelight passing through the reference and measuring filtersasthey are
brought in and out of the light beam by therotating filter wheel. Theselight
pulses are converted to electronic energy which isamplified and brought to
TP2. The base line represents the blocking of the light beam by the opagque
part of thefilter wheel.

Toidentify which of the pulsesisthe measuring peak, insert a piece of
flat glassor clear plastic inthelight beam. The peak that becomesthe
shortest (retractsexcessively) isthemeasuring filter pulse.

5.5.5 Background Signal Level Determination

1. Draw representativeZerofluidasamplefromthegrabsampleportusing
valve V3 of the sample system into a clean(Hydrocarbon free) one
galonbottle.

2. Collect the sample through filters F1 and F2. This removes non-
dissolved oils and solid particulates (turbidity). The filtered sample
through both F1 and F2 removesboth non-dissol ved dissol ved oil sfrom
the process fluid. The water is now free of oil and solids, and any
remaining UV absorbance is caused by the non-oil background.
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3. Thisultrafilteredwater sampleiscalled zerofluidfor theprocessstream.

a. Gravity feed introduce through the calibration reservoir into the
samplecell this Zerofluid colected above. Recordtheheightsof the
reference and measuring peaks after identification of the peaks.

b. Prepare a Span fluid using the same Aero fluids. See Part Il
Section 5.6.2.

Gravity feed the Span fluid into the calibration reservoir and Sample
Cell. Record meter reading. Record the measuring and reference
peak heightsobserved on the oscillioscope.

I nterpretation of Observations

The upscalereading of the meter in Step b showstherelative signal
level of theoil equivalent signal. The oscilloscope may show agrossimbal-
ance of the peaks as compared to the Zero water peaks.

NOTE: Thecell can be charged with zero water (filtered) (or
Span) spaged sample) by pouring thefluid into the calibration reser -
Voir.

5.5.6 Balancing the Optics for Equal Light Trans
mission with Zero Fluid in the Sample Cdll

The objective of thisprocedureisto obtain measuring and reference
peak heights as displayed on the oscill oscope which are approximately
equal, with thetallest of the peaks set at 7 to 8 volts. Thismust be done with
filtered samplewater (zero water) in the cell which contains background
components.

The procedureis purely mechanical and consists of adjusting the
amount of light passing through either the measuring or referencefilter,
never both. Screens (wire mesh) of varying density are used for this opera-
tion and are part of thesmall tool kit accompanying theinstrument.

1. Observetheoscilloscopeandjudgeif optical balancingisneeded. When
thedifferenceislessthan 2 volts, balancingisnot required. Thetallest
of thetwo peaksshould beadjusted to 7 or 8 voltswith thegain control
R1 onthedetector PC Board. When thiscannot be done because both
peaksaretoo short or too long, search for screensmounted in thelight
path, usually locatedinahol der onthelight pipewhichinterconnectsthe
detector and sample modul e, and remove or add screens, asnecessary.
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2. When balancing is needed, identify the peaks as outlined under 5.5.4.

w

For example, if thereferencepeak istheshorter one, stopthefilter wheel
withthehand and seeif screensarelocated behind the referencefilter.
Thereferencefilterisidentified by theletter R scribed onthefilter wheel .

4. If screensarefound, remove them after taking the filter wheel off the
shaft with the special Allen wrench supplied inthetool kit.

5. After removal of the screensand remounting thefilter, mount thefilter
wheel back on the shaft. Positionit correctly on the shaft by lining up
the two paint marks on shaft and wheel.

6. Turnontheinstrument and observe the balance on the oscilloscope.

a. Ifthereferencepeakisnowtootall, removethefilter wheel andadd
a screen of lesser density behind the reference filter. Repeat the
procedure until the peaks arewithin 2 volts of each other.

b. If the measuring peak isequal to or within 2 volts of the reference
peak, the systemisoptically balanced and ready for calibration.

c. Ifthepeakisstill tooshort, repeat the procedure, but thistimeput a
screen behind the measuring filter to shortenits peak.

7. After the peaks are balanced, adjust the gain control until the
tallest of the two peaksis 7 to 8 volts. The peaks should still
be within 2 volts of each other.

8. Itisalways good practice to operate the analyzer with aslow
aganaspossible. Therefore, with the gain control just barely
off its stop, once again remove or add screensin the light path
to obtain as high avoltage as possible without exceeding 8
voltsfor the highest peak. Readjust the gainfor 7 to 8 volts.
This concludes the balancing procedure and theinstrument is
ready for calibration.
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5.6 Calibration with Prepared Sample

Zero and span fluids are prepared from the sample water which will be
ultimately continuously analyzed.

5.6.1 Zero Fluid Preparation

1. Collect one gallon of water from grab sample port by opening V3.
Make sure V4 is position down to collect sample through both F1, F2, and
F3 Zero preparationfilters.

2. Filter oneliter of collected water to removetota oil.

3. Dividethe solution into two 500 ml portions and set aside for
later use.

NOTE: In the case of ultra pure water applications, obtain
an oil free sample (Zero) of the steam condensate fluid, other-
wise use demineralized water.

5.6.2 Span Fluid Preparation

1. Pour 500 millilitersof Zero water into the blender’ scontainer. Ob-
tained from collecting sampl e out the grab sampl e port abovein section 5.6.1

2. Calculate the number of microlitersof oil that will berequired
to produce aspan fluid of full scale concentration when mixed
with the 500 milliliters of Zero water in the blender.

3. Obtain asmall representative specimen of oil. Whenever possible,
thisspecimen
should be recovered from the actual sample water, so that the
calibration will be asrepresentative of the oil composition of the

sampleasispossible.

4. Prepare asyringe containing the number of microlitersof oil calcu-
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lated in Step 2. Carefully wipe off the residue of oil from thetip
and outer body of the needle once the correct volume has been
drawn into the syringe.

5. Runthe blender with lid removed at the highest attai nable speed
without spillage.

6. Inject the contents of the syringe into the water midway between
the center of the vortex and the wall of the blender container.
Make sure ail injection happens under water, or part of the oil will
be thrown against the wall of the blender container.

7. Put thelid on the blender container, bring the blender up to max-
imum speed, and homogeni ze the contentsfor exactly 2 minutes.

8. EMPTY THE CONTENTS OF THE BLENDER, WHICH IS
NOW STABILIZED FOR ACCURATE PREPARATION OF
SPAN FLUID. REPEAT THE ENTIRE PROCEDURE, THIS

TIME PREPARED FROM THE COORSE FILTERED AND
FINE FILTERED SAMPLE WATER SET ASIDE AT 5.6.1.4.

5.6.3 Calibration

For the most accurate results, calibration of the analyzer must be done
as soon as the span fluid is made up, to avoid separation of oil and water.

Theinstrument, which wasalready prepared for manual calibration
fluid introduction (See Section 5.5) and has been optically balanced on zero
fluid prepared from the user’ ssample, isready for calibration.

Recheck thefollowing beforefluidintroduction:

1. Analyzer isin the Analyze mode.
2. Air blow down valves are turned off. (Manual Mode Required)
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Calibration Fluid Introduction:

1. Introduce zero fluid through the calibration reservoir and allow to
flow through all. ThisrequiresV2, V3 open and V4 (adjusted) to
giveflow of 50-200ccm as noticed by liquid level dropping in
calibration reservoir for Zero and Spanin. See5.5, part |.

Assoon asthe sample cell isfilled with zero fluid and the display
reading stabilizes, zerotheanalyzer.

2. Assoon asthe zero fluid is about to be emptied from the reservair,
add asmall amount of span fluid. Make surethat no air

accidentally entersthe sample system. Thistechnique assuresa
quick exchange of zero fluid for span fluid and conserves span
fluid. Assoon asthe sample cell isfilled with span fluid and the

display stabilizesfor the analyzer span the analyzer (see Part |, Sec
5.5). Theinstrumentis now calibrated.

Setup of Internal Span Flag Calibration

Reintroduce zero fluid through and fill sample cell and stabilizedisplay
again.. Assoon asthe samplecell isfilled with zero fluid and the meter
reading stabilizes at zero again, manually introduce and adjust the span
flagreading according to the procedure outlinesin section — of the 6600
Control Unit. The exact ppm value of the span filter (Flag) must be manu-
aly introduced first and ppm oil representation determined before the auto-
span mode can be selected to correct any span errors from the original
calibration automatically. The span flag optical filter hasbeen chosentogive
an approximate upscal e reading between 50-90% of the range of theinstru-
ment. The span flag sensitivity once setup can be automatically programmed
by the 6600 multiprocessor el ectronicsto update the span sensitivity hourly
during theauto-cal (zero plus span functions) of theinstrument measurement.
Thisenhanced auto-cal feature assureshigh accuracy ismaintained between
normal recommended manual field calibration using zero and span fluids
which must occur within a6 week period minimum.
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Span Filter

This instrument employs a synthetic optical filter that can be operated
manually orautomatically which simulates the absorption characteristics of the
required span fluid.

Afterthe analyzer has been zeroed and spanned with known compositions
ofthe appropriate calibration fluids, the span filter is setup for manual or auto-
matic operation when introduced with a zero prepared fluid in the cell (Note: this
fluid may be clean air or N2 for very clean water stream applications, i.e., clean
condensates) and the appropriate equivalent absorptionrecorded. Use this
setting forall subsequentauto calibrations involving the span filter.

Sample System

Pleasereferto all pertinent sections ofthe 6600 Oil in Water manual for
operation ofthe Oil in water analyzer and sample system.

The sample system and analysis system are described in this manual.

5.6.4 Calibration by Correlation with Laboratory
Analysis
Because of the nature of the analysis, and the unique manner in which it
isaccomplished, laboratory confirmationisrecommended, particularly where
initial calibration wasaccomplished with oil not actually recovered fromthe
samplewater.

Thelaboratory analytical method employed must be capable of detect-
ing both dissolved and undissolved ail fractionsin the sample. Werecom-
mend EPA method 413.1 (Replaced by method 1664A, gravemetric using
hexane extracting solvent) for sampling and analyzing asmentioned in
section 1.0 of theintroduction.

M eaningful determination of thesystem’ scapabilitiesrequiresprecise
acquisition and processing of grab samples. Adhereto thefollowing proce-
dures:

1. Insurethat the system isfunctioning correctly as described
earlier inthismanual.

2. Do not attempt to grab samples when the analyzer isindicating
drastic changesin oil concentration.

3. Draw two 1-gallon samplesfrom the port for grab sample
opening V4 valve. Use clean containers, and fill alternately, not
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individually, toinsurethat oil concentrationsareidentical in
each. Two samples are used for duplicate analysiswhich are
then averaged.

4. One minute after samplesare drawn, record the meter reading,
time, and date.
5. Do not alow samplesto settlefor any great length of timeto
avoid excessive adhesion of undissolved oil to the container walls.
6. Analyzeboth samplesinthelaboratory.
7. Averagetheresultsand plot versusthe time and date the samples
weretaken. Also plot the systems oil reading on the same chart
at the corresponding time.

Plot both the system and laboratory resultstwice aday, for four or five
days, on the same graph. If the system isoperating properly, and the ana-
lyzer iscorrectly calibrated, the system and laboratory graphs should be
displaying very similar averages. If the systemisoperating properly, but the
analyzer isoff calibration, the system and | aboratory graphs should be
trending in the same directions, but the average of the system graph will be
consistently higher or lower than the average laboratory results.

If theanalytical resultsare consistently high or low, acorrected span
setting can be derived mathematically. Notethe average system and labora-
tory results. Calculatethe percentage error existing between the two results.
Note, the span setting of the control unit (refer to part 1, section 3), usethe
calcul ated percentage error to cal cul ate the new span setting.

Calculate the correction to be made to the span setting:

1. Averagethechemical lab reports.

2. Averagetheanalyzer results.

3. Whenthelab resultsdiffer from the analyzer results, correct the span
setting:

(Lab Results) X (Span Setting)

Analyzer Results

4. Readjust theautomatic zero reference point settingimmediately after
the change in span setting.

Seethe correlation table below as an example of how analyzer results
and labresultsare correlated.
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5.6.5 Calibration of the ultrasonic
homogenizer

1 Assure that the instrument has been calibrated nor-
mally. See sections 5.5 through 5.6.4.

2 Obtaina 1 to 2 literrepresentative grab process sample (from a steady
state process condition) (ultrasonic homogenizer is “off”’-power potenti-
ometer fully counter-clockwise) fromthe safe vent port by operating
valves V3 and V4. (Caution: be aware of any high process sample
pressure when collecting the sample out of this vent).

3 Blend this process sample (500 cc) for 2 minutes in the waring blender
from the calibration kit similarly to the procedure given in the calibration
section 5.5 through 5.6.4.

4 once blended, pore the sample thorough the normal calibration fluid train
to the safe atmospheric vent collection and record the ppm oil reading.

5 Within ashort time period of a few minutes assuming the process oil
concentration has notchanged, adjusthomogenizer as follows to the
same steady state process sample reading as obtained for the calibration
reading of the blended sample. This must be done at the prescribed
factory sample flow rate setting.

Referto the ultrasonic homogenizer sample flow rate setting setup atthe
factory and recorded in the addendum section of this manual for the
proper calibration and oil response of the instrument.

6 adjustandrecord the “new” ppm oil reading for this power level potenti-
ometer setting (also recorded) to obtain the same ppm oil reading of the
steady state process sample recorded above initem 4.

Thehomogenizeris now power level calibrated to give the same ppm oil
response as the calibration system while calibrated for the process sample

flowrate response through the ultrasonic homogenizer.
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Warning: Do not operate the “ultrasonic homogenizer” in the
instrument for more than one (1) minute without a
liquid sample properly flowing through the
homogenizer.

Homogenizer Tuning

Follow the procedure in the manual for the homogenizer setup. The final
factor power settings obtained for a 200 ccm flow rate on this system (EPA#2
oilindemineralized water) was estimated at 600 pot dial or 60% power
(approx. 50 watts beingused). To arrive at the field calibrated power homog-
enizer value based upon the unit being calibrated with the customer crude oil in
process water, the homogenizer will have to be recalibrated in the field since the
power setting will be different for the customers oil and water than for what TAI
calibrated it forusing EPA#20il in demineralized water at the 200 ccm flow rate.

A representative collected process sample is pumped through the analyzer
thathas been field calibrated using the cal kit blender, etc., (p/n A48715) as
outlined in this manual. This collected sample of process water is again blended
for two minutes the same as the calibration samples and entered into/through the
calibrationreservoir through the sample cell. The reading is noted/recorded and
thereafter, the homogenizer power level on the same process fluid (within a short
time period from a steady state sample coming in) is tuned to the same reading
astheblended samplereading recorded value. The homogenizer instrument
power level is again recorded for this 6600 unit. Note the flowrate through the
homogenizerisalsorecorded. (It should typically be recorded while the flow is
controlled at200ccc for any future calibrations. (This flow rate will give the most
acceptable response times through the system).

CORRELATION
5.7 System Set-Up For Automatic Operation
5.7.1 Set-up for Automatic Sampling

After calibration with prepared sampl es, the system must be prepared
for automatic sampling.

1. Insurethat sample delivery system was checked per Section 5.4.
2. Closethe utility water supply valve used for external sample
lineflashing.
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3. Closethe safety block valve V4.

4. Openthesampleinlet valve V1.

5. Open the bypassflowmeter F1 fully.

6. Open sapmle theinput header supply valvefully.

7. Start the user’ sexternal sample pump, when applicable.

8. Adjust the sample flowmeter until aflowrate through the bypasses
and sample5Ipm/200ccm respectfully.

9. Switch the pump on, if applicable.

10. Switch the homogenizer on. (verify sampleflow is200ccm)

11. Insure that analyzer power ison and thelampison.

12. Make sure (or set) that the analyzer isin the analyze mode.

23. Inspect for proper pump performance. No bubbles should be
visibleinthe pump tubing.

5.7.2 Electronics Set-up for Automatic Operation

The 6600 control unit timer should have been set on the factory. The
instrument will doitsfirst Automatic calibration three minutesafter the
instrument isin the Analyze mode after power up. If this does not happen, or
you wish to confirm the timer setup, or wish to change the set up, check the
AUTO-CAL function in the System menu of the control unit. Refer to
chapter 3 of the control unit part of thismanual.

6.0 AUTOMATIC OPERATION AND ROUTINE
OPERATIONAL DUTIES

Thesystemisdesignedto operatecontinuously without adjustment. Under
normal conditions, once the system has been programmed for automatic
operation, only routine maintenance procedures are necessary. Perhaps the
most common failure encountered isatemporary outage of the power serving
thesystem. If the power serviceisinterrupted, the sourcelamp of theanalyzer
will restart automatically, aslong asno defect hasoccurred in the lamp circuit
anditsstarter. A lamp off condition canbedetected by theSignal FailureAlarm
circuit; therelay contactsthat are switched by the circuit must be connected to
the customer’ sindicating device. Inaddition, an alarm condition isindicated
whenthecell windowsareextremely dirty or anelectronicsfailurehasoccurred
inthe Detector-Converter, Log Amplifier or Inverter circuit. Whenthealarm
circuit is powered independently from the analyzer power source, the alarm
circuitisfail-safeand will detect power failure.
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6.1 System Visual Check and Response Procedure

1. Makesurethat the signal failurealarmisnot inthe alarm condition.

2. Check the sample pump operation and function, if applicable
3. Check to see that the homogenizer isrunning.

4. Check therecorder chart for anormal display, if applicable
5. Make surethat the recorder will not run out of chart or ink.

6.2 Routine Maintenance

Thesamplelinesand components, includingthemeasuring cell withinthe
analyzer sasmplemodul e, must bekept freeof algae, debris, and unduequantities
of deposited oil toinsureaccurate analysis.

Theinterval between cleaning proceduresmust bedeterminedempiricaly,
sincethe duration of timethat the systemwill run without attentionisdirectly
related to the sampl e’ scondition. Thefrequency of attentionisaffected by the
following conditions:

1. If thewater hasbeenbacteriologically treated, thegrowth of algaeinthe
samplepassagesof thesystemisaprimeconsideration. Thiswill dictate
mai ntenance frequency or corrective action.
2. If undissolved ail isthe predominant component of thesample, deposits
inthe system become aconsideration, particularly if the concentration
exceeds50 ppmwithout thehomogenizer, otherwiseabove 200ppmooil.

3. Debrisand particul ate matter suspended in the samplewater will
increase the need for frequent cleaning, since the sample cannot be
filtered.

4. Thezerowater filter element may become clogged to the point of flow

restriction, at which timeit must be replaced or cleaned thoroughlly if
possiblewith adetergent solvent. Filter element ispolypropylane.
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6.3 Suggested Preventive Maintenance Schedule
(Application dependent)

DAILY

1. Visualy inspect complete system for obvious defects, such asleaking
tubing or connectors, pump failure, and the like.

2. Insure that sample pump isrunning and that there are no air bubbles
in tubing.

3. Check that homogenizer isrunning.

4. Check that signal failurealarmisout of alarm condition.

5. Check for correct span setting.

WEEKLY

1. Check condition of zerofilter and clean or replace as necessary.

2. Examinesamplecell for dirt or oil film accumulation. Remove and
clean as necessary. Clean and reassemblein adry areato avoid
condensation.

MONTHLY (or 6 weeks maximum)

1. Flush out sample systemto removedirt and oil. (Use utility water)

2. Replacetubing systemif obviousdeterioration or contamination ob
served.

THREE MONTHS

1. Removefilter element fromcartridge holder. Washwith detergent
and hot water and rinse thoroughly.
2. Flush out piping in analyzer with water or air.

Do not clean F2, micron finefilter. If contaminated replace with new
one.

3. Backflushmain sampleline.
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4. Replace any pump malfanctioning parts as necessary.

5. Replace any tubing which cannot be properly cleaned.

6. Check calibration. Review correlation results. Adjust span setting
asrequired. Make minor adjustmentsonly. If seriousdiscrepancies
are encountered, use an oscilloscope to check electronics.

7. Re-configure spanflag if used (especialy if automatic mode used).

ANNUALLY

1. Check el ectronicscalibration.
2. Performcorrelation checks.
3. Check UV source.

4. Check solenoid valves.

7.0 SERVICE PROCEDURES AND
ADJUSTMENTS

The system’ s electronics are factory aligned. However, when the need
arisesto touch up thecircuitry, thefollowing procedureis suggested.

1- Oscilloscope (dual trace preferred but not required).

Toobserveoscill oscopetest points(see Detector M odule Assembly Dwg.)
switch the vertical input selector of the scopeto DC.

2-DVM (Digital Voltmeter)

The PC Board Extender is used whenever trimpot adjustments must be
made. Becauseall PC Board connectorsarekeyed to avoid wrong positioning
in the connectors, the key must be removed and | ater after testing, reinstalled
with long nosepliers. Turn power off during this operation.

7.1 Set up of the Signal Processing Front
End Amplifiers
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Fill the sample cell with air or astable fluid, such that the photo energy
whichstrikesthedetector isconstant. A stablefluidisdistilled or tapwater, clean
oceanwater or filtered and sparged sample. Thisstep may beomittedwhenthe
systemisstableinitspresent state.

Openthedetector modul efor scopeprobeaccesstotest pointsinexplosion
proof systems. Alwayskeepstray light out by coveringtheopeningwithadense
black cloth. If thisprecautionisnot taken, misinterpretation of thescopepattern
results.

Thescopetest pointsongeneral purposesystemsarelocatedinthebottom
of the detector module and accessible without opening the module.

7.2 Set Up of the | to E Converter

Thel to E Converter converts the small current pulses, produced by the
phototubetoavoltage, theoutput of thisamplifier goestotheinput of thesecond
amplifier which output magnitude can be adjusted by means of again control

R2. Itslocationison PC Board 1 inside the detector module and on E.P.
Anayzers.

The output of the | to E Converter can be observed, by connecting the
ground|ead of thescopeto TS11-5andthescopeprobeto TS2-1 for explosion-
proof systemsand TS5-1 and TS5-2 for general purpose systems.

The oscilloscope displays the measuring and reference pulses in an
alternating pattern.

The display is created by the light passing through the reference and
measuring filtersasthey arebrought inand out of thelight beam by therotating
filter wheel. The baseline represents the blocking of the light beam by the
opaque part of thefilter wheel.

Toidentify whichof the pul sesisthemeasuring peak, insert apieceof flat
glassor Plexiglasand the peak that becomesthe shortest (retractsexcessively)
isthemeasuring filter pulse.

Incasethegain cannot beproperly set dueto either too short, tootall or too
much out of balancepeaks, refer to Section 1.5. Adjust R2trimpot on PC1 until
thedesired peak height isobtai ned asobserved onthescope, usually 7to8valt,
for thetallest of thetwo peaks. Never leave the system operating with peaks
exceeding 10voltsor thelogarithmicamplifier may saturate. No oscillationsor
distortionsare permitted on the peaks.
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Thel to E Converter also has an input offset trimpot R3, which function
istooffset thesignal baselinedightly, tocleanupthelogamplifier outputssignal .
Its adjustment will be covered under Section 7.1.5.

7.3 Set Up of the Logarithmic Amplifier

The amplifier is inverting and continuously takes the logarithm of the
output signal of thesecondamplifier. Theoutput can beobserved by connecting
the scope probeto TS2-3 for E.P. systemsand TS5-4 for G.P. systems.

The correct wave shape must have arounded negative going pulsewhich
isthesignal and aflat topped positive pul sewhich depicts saturation of thelog
amplifier.

No distortionsor oscillations are permitted on the rounded peaks. When
the positive going pulseisnot flat or is distorted, adjust the offset adjustment
trimpot R3onthel to E Converter. However, adjust no morethan required to
just obtain aflat positive pulse. Over adjusting can result inlosing part of the
amplifier’ scapability tooperateinthesecond decadeof itslogarithmicoperating
range and will affect the accuracy of analysis for high concentrations of the
component of interest where the measuring pulse can become very short.
Saturation of thelog amplifier’ soutput isdueto the amplifiersincapability to
takethelogarithm of theslightly negative baseline.

7.4 The Inverting Amplifier

Theamplifierisinvertingand hasagainof 1. Itsfunctionistoinvert the
output signal of the logarithmic amplifier and to act as a buffer between the
logarithmicamplifier andthereed switchandintegrators. Toobservetheoutput
of theinverter, connect thescopeprobeto TS2-2for E.P. systemsand TS5-5for
G.P. systems.

The wave shape must be aduplicate of that observed on TS2-2, except it
isinverted.

7.5 TheIntegrated Reference and M easuring Signals
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Thereferenceand measuring signal at thefirst stage of integration can be
observed by placing the scope probe across capacitors C4 and C5 respectively
located at PC Board 1 in the detector unit. A dual trace scopeisadvantageous
but not required for thisobservation.

Thetest points’ significanceisthat they reveal proper switchaction. The
display shows a sawtooth pattern which is a charge-discharge of the first
capacitor in the integrating network. Thisrippleisthe AC component of the
reference and measuring signal after the pulses are converted to DC. The
sawtooth patterns must be displayed 180 with respect to each other asviewed
with adual trace scope. They must be both present.

If oneismissing, thismeansthat the switch isnot switching.

If the sawtooth showsabroken pattern, thismeanstheswitching actionis
feebleorirregular.

Thefaulty condition of theswitch can usually be corrected by movingthe
switch up and down or rotating it inits holder.

Themagneticmercury reed switchisactivated by theaction of abar magnet
and arotating chopper disc.

Anauminummotor mounting block housesabar magnet. Thisbar magnet
ispositionedin parallel with the mercury chopper switch.

The chopper discisthe green and black disc mounted on thefilter wheel
shaft nexttothemotor. Thedisciscomposed of both magneticand nonmagnetic
meaterials.

Asthe shaft rotates, the magnetic portion of the disc shorts the magnetic
flux asit passesbetween the magnet and the switch. The nonmagnetic portion
of the disc will allow flux lines from the bar magnet to activate the mercury
switch.

7.6 Sample Cell Maintenance

The SampleCell needsinspectionevery 6weeks. For E.P. systems, open
thesamplecompartment andinspect thecell windowsfor dirtandoil film. This
inspection can be quickly done by removing the external folded optyical path
assembly from the main Control/Anaysis Unit. Disassemble al, clean and
reassembleexactly asbefore. Re-zeroand spancalibratetheunit preferably with
zero prepared water and span fluids. Thereafter, recheck span flow as appli-
cable. Reset spanflagvalutonew calibrationvauesasperformed during startup
procedure.

CAUTION: wear UV gogglesif lamp left on.
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Shineaflashlight through the cell.

For G.P. Systems, open control/analysis unit and check optical train for
proper beam alignment from source end to detector input.

Removethecell assembly. Inspect thecell asdescribedin E.P. Systems.
Disassemble the cell in adry room where needed and clean the cell with hot
water and detergent.

7.7 Sample System Maintenance

Thesamplesystem canbequickly cleaned. All componentsareconnected
to the equipment panel by Swaglok typefitting. Remove all componentsand
clean with hot water and detergent. It isrecommended to renew, rather than
clean the piping which makes up the sampl e flowpath.

7.8 Zero Filter Replacement

The system is equipped with a polypropylene el ement when therangeis
10 ppm or less. A new filter releases small amounts of signa producing
chemical's, which produce an unacceptabl e zero reading for thisnarrow range.
Thepoly propylenefilter(s) element must becleaned andrinsed of contaminats
before use. Wash thoroughly in dtergent, hot eater, then rinse capiously with
very cleandimeneralized or tapwater severatimesbeforere-assembly and use.
Several manual auto-zero’ smay berequired before astable reproducible zero
isobtained. Theonly correct gasket material isViton 4.

Cleanthrougly or replacethefilter element:

1. Stop the sampleflow.

2. Open the zero system vent valve. Thiswill vent most of the zero
system water.

3. With an adjustable wrench, open thefilter housing.

4. Replacethepolypropylenefilter element. Cleantheelementwhenitnot
appear very dirty and reinstall or replace with a spare unit. For cleaning
procedure see Section 7.8.

5. Afterinstallation, with the proper carethat the gasketsarein placeand
thefilter housing properly tightened, start thesampleflow. Flushthenew filter
element by filling and draining thefilter housing with sampleseveral times, by
means of the safety vent valves, V4 and V3.
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NOTE: To avoid excessive foaming, when a new polypropy-
lene filter is installed, itis recommended to flush the filter with tap
water for 1 hour prior to installation. This removes chemicals used
to manufacture the filter and which cause the foaming.

7.9 316 Zero Filter Cleaning Procedure

Becauseof itsconstruction, thefiltering element may berecovered after use
by employing theproper cleaning procedure. Thisprocedureextendstheuseful
life of a given element immeasurably. The procedure should be faithfully
adhered to, and isasfollows:

1. Removethefilter element from the housing, and the gasketsfrom the
filter element.

2. Immersetheelement inaboiling bath of 15% reagent gradecaustic soda

solution for30 minutes. DONOT FLOW THROUGH THE ELEMENT
AS CAUSTIC PARTICLES COULD BE REMOVED BY THE CLEAN-
ING AND FORCED INTO THE FILTER MEDIUM - THUS CLOGGING
THE ELEMENT.

CAUTION: Wear protectivegogglesand gloves, when dealing with
chemicalssuch ascausticsor acids!

3. Neutralizetheboiledfilter by immersingitinal60F bath of 10% Nitric
acid for aperiod of not over 5 minutes.

4. Immersethefilter inatank of flowingwater andrinseuntil thepH of the
water isneutral. Again, do not force water through thefilter, but allow
thewater to overflow from the container holding thefilter. Periodically
stop the flow of water and check the pH of the water in the container
holdingthefilter.

5. Aftertherinsewater isverified asbeing neutral, remove, drain, and air
dry theelement. Storeinaplastic container, or place back in service.
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7.10 Lamp Replacement

After 1 year operation the lamp may be in need of replacement. The
procedure does not require critical alignment of the optical bench; only an
oscilloscope check on the front end amplifiersisrecommended after replace-
ment.

PROCEDURE
1. Turn power off to the control unit.
2. Open the source module.

3. Replacethe old lamp.
4. Reassemble componentsinreverse.

5. Check the oscill oscope test points as described under Section 5.5.4.

NOTE: Observe eye protection warning as described under Section
3.1.1, final text.

7.11 Phototube Replacement

Thephototubehasavery longlifeandisonly inneedfor replacement when
aleak hasdevel opedinitsquartz envel ope, the base or around the connector on
topof thetube, whichisa most awayscaused by roughhandling or mechanical
shock.

1. Turn power off to the control unit.

2. Open the detector module.

3. Removethesignal cable.

4. Removethe phototube shield.

5. Replacethe phototube.

6. Reassemblethe componentsinreverseorder.

7. Check the oscill oscope test point as described under Section 5.5.4.
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NOTE: The phototube envelopeisvery thin quartz for optimum UV
transmissionandthereforeextremely fragile. Extremecaremust betaken, when
the signal cableisdisconnected from itstop connector to avoid aleak.

8.0 TROUBLESHOOTING SECTION
8.1 The Lamp Refusesto Light

Possible Causes Remedy

1. Thelamp hasfailed duetolong service.1l. Replacethelampas
per Section 7.10.
2. The power supply hasfailed. Remove the power supply from

itsmount, located in the source modul e and replace with anew unit.

8.2 Water Delivery Problems
8.2.1 TheWater Refusesto Flow Through the Tubing

Thiscan happensduring start-up, after install ation of new tubing or when
thesystemisleftdry for along period of timeparticularly ingravity fed systems.
Thecausemay beair trappedinthetubing. Thesmall drivingforceusedtomake
the water flow isnot able to overcome the resistance offered by an air bubble
trapped inside adry tube.

Remedy: Force the affected tube to become wet, by opening up the
connector on itsdown stream side and point the tube downwardsto generatea
siphon effect and let the water flow freely for awhile.

The tube sections most often suffering of this phenomenaarethetube
connection betweentheoutput of thehomogenizer andtheinput of thedeaerator
and thetube connection betweenthezerofilter output tothesolenoidvalveand
from the solenoid valveto theinput of thefinefilter. The deaerator draintube
leading to the solenoid valve F, and SV, must always have adownward slope.
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8.2.2 Sample Pump Failure
Refer to Pump manufacturersrecommendations or maintenance.
Repair theaboveconditionsby replacement of thedef ectivecomponent.

Pump troublerevealsitself usually by the malfunction of other sample
system components.

1. Assumethe pumpisprimed withwater, if not primeanddesign
inlet, go asalwaysto have a suitable head for ease of priming the pump.

2. Turn onthe pump and observethat water flowsout of the tube.

3. Turn off thepump. Theflow must comeimmediately to astop.
A dlight drip of water ispermissible but not morethan approximately 1 dropl et
per 5 seconds.

4, If thedriprateisunacceptable, check for leaksor faulty connec-
tions. Takeextracareininstalingit.

8.3 Zero Drift Problems

1. When therecorder shows apersistent drift in one direction during the
samplecycle, thedrift could be caused by an exceptional longupset inthewater
treatment facility; thiscan bediscriminated by operatingthesystemtemporarily
with air in the sample cell. Make sure that the output of the | to E Converter
displays peak heights not exceeding 10 volts.

2. Check thequality of both F1, F2, and F3, Zerofilters; replace or clean
asnecessary.
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Commissioning and Start-up
Guide for Oil in Water Analyzer Systems:

Please refer to your particular piping, outline, and
wiring drawings of your supplied system in the addendum
portion of this manual.

General requirements for the oil in water systems are’

Notes:- Sample must be representative and single
phase with no high particulates (<40 NTU) nor
slugs of oil present that could plug inlet lines.
Plugging may require flushing with utility water
and/or disassembly of components for mainte-
nance or cleaning.

- Sampling time delays must fit the process con-
trol requirements

A Siterequirements:

1  Protection from the elements: We recommend the
customer provide protection on the Enclosure
(especially on an offshore platform) concerning
the following: 1.e., direct sunlight, wind sheltering
with suitable mechanical floor and wall supports
if possible.

2 Protection (shock mounts) from large vibrations
such as pumps and valve operations.

3 Always continuous and free flowing with proper
high enough sample inlet gravity fed lines for
prevention of cavitation and easy self-priming of
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pumps. (Some pumps depending upon their
application requirements, may be required to
supply high flow, high differential pressures, high
suction (lift) or head pressures and high absolute
operating pressures). Because of this and other
functions, certain pumps may not be allowed to run
dry. (Consult factory for recommendations on your
particular pump used).

4 Recommend instrument power source be within+/-
10% of recommended nominal line voltages and
current.

5 Recommend spacing be made available for
maintenance and access thereof, i.e., cabinet door
openings, etc.

6  Sample tap requirements:

a) Heat tracing to prevent freezing of
water(s), or salt laden produced or rig-wash
sample fluids

b) Proper gravity fed lines as indicated above

C) Drain openings or returns for the system
thatwon’tplug

d) Sampling probes to be placed for
homogenous and representative extraction without
stagnation or dead-volumes and to prevent
entrained air, suspended solids withdrawal
without using fine filters which could remove oil
being measured.

B Installation:

1 Electrical connections-
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Please refer to the Control Unit Section Part I of the

manual.

a power

1

utility power (requires remote circuit

breaker operation) for pumps if
elected.. In the event the systems are
turned off for maintenance, etc.(in
particular, a bypass pump,
homogenizer).

Sample Utility manually 3-way
solenoid water valve, (selects
between sample or utility water-
usually operated manually).

Instrument power into control unit
(requires external circuit breaker
operation) for all autozero valves in
sample system, controlled by the
Instrument control unit.

Note: The cell purge solenoids may be

used 1n a particular application,
instead of zero prepared water.

b Signal and Alarm connections

1

Please refer to the Reference
drawings below for connections and

test points for the signals and alarms.

a) See Analog Outputs as
indicated under Section electrical
connections.

b) See also section 1 for the
Analog 4-20 mA Output Calibration,
setup, testing and functioning.

Model 6600
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4  Seesection for the Alarms Function

a) See Alarm Relays, Section
2.2, Part I under electrical connections
c DCS connections
1  Please refer to Section 1.5 Control
Unit
Interface Panel for input/output functions related to remote

communications.
2 See Alarm Relays, section 2.2

3 See Digital Remote Cal Inputs for Zero
and Span; section 2.2

Reference drawings
a Outlinedrawing  (see addendum drawings)

-physical locations and sizes of electrical and
sample connections

b Interconnect drawing (see addendum
drawings)

-indicates where electrical connections go

3 Sample Connections

a The customer connection to the oil in water analysis
system should enter in a downward position enabling
a constant available gravity fed non-freezing sample
with continuous flows capable of up to 5 liters per
minute at pressure provided.

b Assure there are no blockages nor fine filters at the
sample tap nor beyond up to the oil in water analysis
system.
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¢ Check to see that lines are properly heat traced if
required for ambient temperature extremes and that the
sample will not boil from being too hot (for example:
(Maximum temperature allowed is:52 degrees C (limited
by the plastic filter housings), Internal sample system
operation Pressure limit is:150psig G for produced water).
The inlet sample pressure (457 psig) is reduced by a
forward pressure regulator (PR 1) which is followed by a
protecting relief valve in the event of failure of PR1).

Model 6600

d Check and familiarize oneself of the analyzer and sample
system components and to assure the entire piping flow
agrees with the Piping Drawing (see addendum

drawings)
1 Sample connections; Refer to Piping diagram
(see addendum drawings)
a inlet-
-sample enters the pump.
b  returns
- sample flows through Cell then exits the
system to a common return
¢  drain
Assure the common drain(s) is always free
flowing and always at atmospheric pressure
(unless back to process by suitable
differential or pumping) and will never
freeze or block (backup) under icy
conditions.
d  Grab Sample port: Refer to your particular

piping scheme for obtaining the sample for
analysis, etc. OBSERVE EXTREME
CAUTION when operating any needle
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valve(s) and wear protective goggles before
opening grab sample valving as the outlet
could exert pressures to 150 psig at this tap.

4 utility water inlet

a This feature allows flushing of the entire sampling train
including the bypass loop. Itis operated manually.

Reference drawings:
a Piping Diagram, (see addendum drawings)
b Outline drawing (see addendum drawings)

5  Check for shipping integrity of all components

6  Inspect all connections above for proper installation
recommendations

B  Startup of System

On the pump control module if applicable, assure the control
switch is in the off position.

1 Check that:
a the sample pump switch is off
b Sample/utility valve is in the utility position.

2 Apply instrument power— after assurance that all
electrical interconnections are correct. Refer to section
2.3 of the manual “Testing the System”.

3 Preliminarily use gravity feed into pump which is set to the
inlet position, and allow all air, minor particulates, etc., to be bled
through the inlet bypass before the bypass pump is turned on. Once you
are assured of proper sample inlet bypass cleanliness (observe water
clarity of outlet to a drain), proceed as follows:
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4 Turn on utility power using circuit breaker switch to systems.

5 Turnonbypass pump when applicable, and assure back-pressure
regulator or recirculation loop around pump is OK for its protection.
Allow 10-30 minutes of flushing inlet bypass while observing the water
outlet to drain cleanliness.

7 Once assured sample inlet is proceed as follows:

a Switch on V1 using the sample/utility valve set to
utility position with the same V1 open Observe the cleanliness of the
utility water to the drain. (You can again also check water quality at the
sample grab point).

If clear, then turn on Sample pump using sample pump power
(which also turns on the homogenizer when applicable (application
dependent) Allow several minutes for the sample to flush through the
entire measuring train of the system to drain or safe vent.

8 Allowwarm-up for 1 hour
The UV lamp in particular requires the most time to stabilize from a cold

start. [fthe unithas been turned of temporarily for only a few minutes, warm-up
canusually be reduced but observation of the output current or voltage should
be checked for stability of atleast+/- 1% full scale range. During the initial
power-on the instrument performs an auto zero (autocal if span flagused) if
AUTOCAL functions are on, so stability should be observed after the hold/
tracking output has been released (typically commences after 3 minutes when
power on). See Section 3.3.9 Hold/Track setup.

C Testing the system
A Control Unit

1 Perform a self-diagnostic check of the Control Unit as indicated
under Section 3.3.4 of the manual.

2 Refer to Section 2.3, Part I, for Testing of System on Control Unit.

3 Please refer to Section 3.0 for Setup parameters, operation, programming
of the Control Unit.

B Analysis Unit
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1 Referto Section 2.3, PartIl,for Testing of System on AnalysisUnit.

C Sample Conditioning System Operation
Please read the conditioning system of part III thoroughly.

1 Starting with the Flow path entering the main sample system after the
initial bypass loop, refer to the piping diagram (B74592) for the following sample
train for the measuring path through the analyzer and to drain:

a Measuring flow train: Sample exits 3 way solenoid valve SV1.

b Auto zero path flow train is: Out of sample header and/or homogenizer
if applicable, splits into the 3 micron Filter, thru F1 and 0.2 micron of F2 if total oil
needed, then into F3 (0.2 micron filter) a continuous bypass filter then on into the
sample cell, Sv1.

¢ The F2 0.2 micron which removes the dissolved oil. NOTE: Dissolved oil
measuring is an option that the customer may so choose depending upon the need
to measure total oil or only the non-dissolved oil fraction.

d Automatic cell cleaning system is built in into the sample cell design and
the N2 blowback when specific to certain applications.

D Calibration
Review Section 5.0 thru 5.4, then proceed at 5.5 of the manual.

2 Check to assure that the blender is available for sample
homogenization. See 5.5.1.

3 Continue thru sections 5.5.2 thru 5.6.3 using known specific oil
encountered in the process.

4 Follow 5.6.4 for correlation to lab test results if alternate acceptable
lab methods available.

E Set up of internal calibration span flag

1 See section 5.6.3 after cal fluid introduction. The span flag is then
introduced into the light path of the detection system on top of the
N2 background which resembles the clean steam condensate
stream, etc., The set up procedure is explained in the manual under
3.3.8 of the Control Unit section.

F Set up for Automatic Sampling
Sample System
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1 Follow the standard recommended procedures at indicated under
5.7.1 of the manual.

Electronics

1 Follow the standard recommended procedures at indicated under
5.7.2 of the manual.

G  Automatic Operation and Routine Duties: See Section 6.0
of the manual.

Potentially a power failure could indicate a lamp failure from the
instruments signal failure alarm. The relay contacts provided that are
switched by the circuit must be connected to the customers indicating
device, (DCS system?). In addition, an alarm condition is indicated when
the cell windows are extremely dirty or an electronics failure has occurred
in the detector-converter, log amplifier or inverter circuit. When the alarm
circuit is powered independently from the analyzer power source, the
alarm circuit is fail-safe and will detect power failure.

Please refer to final system check under Section 6.1 in the manual, Part 1.
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Appendix

A-1 Specifications

6600 Digital Control Module:

Ranges. ThreeProgrammableRanges, 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 concentration alarm
set points and corresponding Form C, 3 amp
contacts. One system failure alarm contact to
detect power, calibration, zero/span and
sensor failure.

Mounting: General Purpose NEMA enclosure with
optional Z or X-Purgefor Division |l or |
areas, or Cenelec Purge

OperatingTemperature: 0-50°C
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Typical Analytical Performance Specifications:

(will vary per application)

Accuracy:

Noise:
Drift:

SampleCédll:

Cell Length:

Flow Rate:

Light Source:
Sensitivity:
Reproducibility:
Filter Wavelength:

SamplePressure:
Sampletemperature:

+2% of full scale possible (Oil in Water)
When calibrated on specific oil of interest.
Lessthan £1%

Lessthan £1% per auto Zero cycle (source/
detector dependent)

(Aluminum/CPV C for Oil in Water) with
Sapphire/Quartz windows standard. (Kynar,
Kalrezoptional)

1/8t03.5” (application dependent)

100 ccmto 2 Ipm (application dependent)
Mercury, Hg

.08 to 1.0 absorbance units.

+/-1% of scaleor better

210t0 1000 millimicrons. (application depen-
dant - oil in water 254/365mm).

150 psi maximum (oil inwater applications)
1-120 °C (34-250 °F) (non freezing, non-boiling)

A-2
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Appendix

A-2 Recommended 2-Year Spare Parts List

Model 6600

QtyP/NDescription

1 C-67435B Motherboard, Control Unit

1 C-67999 Amplifier, Control Unit

1 D-67990 6600 Interface PCB

1 C-13716 Detector-Converter PCB

1 L-269 HG Source Lamp

5 F-57 Fuse, 5A Slo-Blo

2 F-14 Fuse, 10A Slo-Blo

1 P-43 Phototube

2 c87 Sample Cell Window (Quartz)
2 C128 Sample Cell Window (Sapphire)
4 052 Viton O-Ring

2 051 Viton O-Ring

1 A-16776 Accessory Kit

2 F1295 Fuse, 4A slo-blo

2 F9 Fuse, 1 amp

2 F68 Fuse, 3amp

1 K101 Repair Kit

1 A48715 Cal Kit

1 S1202 Syringew/tip

Optional: For when customer has aFiltering autozeroing system.

Note:

For high background applications --an autozerofitler systemis
needed to cancel out non-oil background organics, etc.

1 F1484 Element, filter of 3 micron (polypropylene)

2 F1483 Element, filter of <1 micron (polypropylene)

3 F1538 #6750 Filter replacement kit assy for F1537
Filter housing.

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.
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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.

A-3 Drawing List (See manual addendum)

D- OutlineDiagram, System
B- Piping Diagram
D- Wiring Diagram
C- Interconnection Diagram
A- Interconnection Diagram
A- Schematic - Span Filter
Generic Drawing List
B-36470 Schematic - Detector Module - Phototube
B-37533 Schematic - Detector - Converter PCB - Phototube
C-36468 Wiring Diagram - Detector Module - Phototube
C-65371 Wiring Diagram - Backpanel - Hg Source Module
B-69728 Wiring Diagram - Span Filter
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