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Model 960 UV Analyzer/AF44 Inline Sensor Rev 1 February 1, 2003

1. General Information

The Model 960 UV Analyzer is used in conjunction with either a Model AF44 or Model AF45 UV
sensor to measure the spectral absorbance of process liquid in the UV region of the
electromagnetic spectrum.

Dependent upon the optical pathlength of the connected sensor, the instrument can measure up to
50 Optical Density (OD) units.

The Model 960 UV Analyzer is manufactured from state of the art digital electronics. Plant interface
is through quick disconnect screw terminals on the back of the module. The user interface is
comprised of a 6-button tactile feel keypad and 4 x 20 character alphanumeric display.

1.1 How the Model 960 UV Analyzer Works

The Model AF44 sensor generates two photo current (TA) detector signals based upon the amount
of UV energy present at its lamp source (reference) and measurement point internally. The Model
960 unit computes the logarithmic ratio of these two signals and hence determines the absorbance
of the liquid passing through the sensor. The absorbance value is expressed in optical density units
(OD) and is displayed on the front panel. Two analog current outputs, proportional to the OD
reading, are simultaneously transmitted for connection to other instrumentation and recording
devices.

1.2 Concentration and Absorbance Units

The concentration of an optically dsorbing material in a mixture can be determined since it is
related to the amount of light absorbed from a beam of light passing through it. The absorbance of a
substance is directly proportional to the concentration of the material that causes the absorption.
The Lambert-Beer Law describes this relationship of absorbance (A) to concentration. Essentially,
the amount of radiation transmitted through the absorbing material decreases logarithmically with its
increasing concentration.

where A:Iong:Iog:—o and T:I_r
r

The above assumes that the optical pathlength remains constant. The optical density (OD)
however, is defined as Absorption per unit length. Normalizing to an optical pathlength of 1cm, it
follows that:

_1
0D = =(A)

where OD = Optical Density
A = Absorbance
L = pathlength in cm

Wedgewood Technology, Inc. Page 1
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1.3 Easy Interfacing

The Model 960 UV Analyzer incorporates a front panel display and two analog current output
signals. The display on the front panel is an alphanumeric 4 x 20 character LCD. The display may
be configured for process variable or analog current output measurements. Optical Density (OD)
readings are normalized to a 1cm pathlength.

There are two analog current outputs from the unit. The range of each can be independently set to
be any range within the measurement range of the instrument. One output is configured to operate
with measurement baseline shift commands, while the other tracks full scale of the instrument.

The analog current outputs are completely optically isolated preventing measurement interference
from any connected auxiliary equipment.

The analog current outputs (4-20mA) will operate with loads up to 1,000 ohms.
Model 960 is supplied as standard with four digital inputs and three digital outputs.

The digital inputs can be configured to perform a variety of functions such as baseline and sensor
lamp off/on.

The outputs can be connected to a PLC for inclusion in a control scheme, for simple valve operation
or for local indication (alarms) and annunciation. Alarm status indication is provided on the front
panel display.

All digital outputs are optically isolated.

Wedgewood Technology, Inc. Page 2
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Description of the Model 960 UV Analyzer

1.4 Specifications

Signal Inputs Dual Channel Current from Model AF44/AF45 Inline Sensor
Range Up to 50 AU/OD. Measurement range is dependent upon sensor pathlength
Accuracy +1% of measurement range
Linearity +1% of measurement range
Signal General Alarm Relay Contact, 125mA 115 VAC resistive load
Outputs 2 - Process Relay Contact, 125mA 115 VAC resistive load
2 - isolated 4-20 mA (0-1000 ohm load)
Power 100 to 250Vac, 50/60 Hz, 15 VA, (Optional 18-36 VDC, 10 W)
Operating Temperature; 0-55 °C Humidity; 0-90% RH
Environment

[ 1'218221."’1 T 177 2MM
: i - ="

log——

AG7.T b
G.a0"

\xj

3 ASMM
R 013"
91 hdhd

360
15T 2 MM FANEL
558" CUTOUT

o1 hd b
Za0"

S0.0MM

Figure 1 - Model 960 Analyzer Dimensions
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PANEL MOUNTING
BAR (2 PLACES)

\M3X12

SET SCREW
(2 PLACES)

MOUNTING PANEL

PANEL GASKET

Figure 2 - Model 960 Analyzer Mounting
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2. Description of the Model AF44 UV Inline Sensor

2.1 Specifications

Tri-Clover Sensors Line Pathlengths Available
Size
" 0.5mm 1Imm [ 2mm | 5mm | 1cm
5" 0.5mm 1Imm [ 2mm | 5mm | 1cm
3/, 0.5mm 1Imm [ 2mm | 5mm | 1cm
1" 0.5mm 1mm [ 2mm | 5mm | 1cm 2cm 3cm
115" 0.5mm 1mm [ 2mm | 5mm | 1cm 2cm 3cm
2" 0.5mm 1mm 5mm | 1lcm 2cm 3cm 4cm 5cm
Wavelengths Available 254, 276, 280, 295, 302, 313, 326 and 365nm
Filters Interference filters, 10 nm BW, stray light .01% maximum.
Detectors UV enhanced Silicon detectors, hermetically sealed.
Lamp Pre-Focused Low pressure Mercury lamp, (Patent Pending) (1000 hour
life, 3000 hour typical)
Flowcell Material 316L Stainless Steel (polished interior to Ra > 16pinch and sterilizable)
or Kynara
Windows Fused Quartz
Seals 'O' Ring seals. Viton, Silicone, EPR, EPDM, Kalrez
Pathlength 0.5mm to 50 mm (line size dependent -see table above)
Maximum Pressure 33 BAR, 500 psi (line connection limited, Stainless Steel cells)

100 Bar option available
Operating Temperature 0 to 90 °C continuous, up to 130 °C for 2 Hours (Stainless Steel)

Cable Length 10 ft, 25 ft standard - up to 100 feet (33 meters) maximum
< A g
+«——— B bl C g
I =:
. - L
v

15" — —

g (38.1mm) J |

Figure 3 - Model AF44 Std. Inline Sensor Dimensions

Connection A B C D E
Size
1/4" - 3/4" 10.5” 3.75" 6.75" 3.25” 1.63"
(266.7 mm) (95.3mm) (171.5 mm) (82.5 mm) (41.5 mm)
1" -11/2" 10.88” 3.94” 6.94" 3.25” 1.63"
(276.2mm) (100.0mm) (176.2mm) (82.5 mm) (41.5 mm)
2" 11.63” 431" 7.31” 3.25” 1.63"
(295.3mm) (109.5mm) (185.7mm) (82.5 mm) (41.5 mm)

Table 1 - Model AF44 Std. Inline Sensor Dimensions

Wedgewood Technology, Inc. Page 5
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11

I

i

D
1.5"T
) 4 (38'1mm) Note: Does not include conduit or armored
cable connections.
Figure 4 - Model AF44 EXP-1 Inline Sensor Dimensions
Connection A B C D E
Size
1/4" - 3/4" 11.85” 3.75" 8.10" 3.25" 1.63"
(301.0mm) (95.3mm) (205.8 mm) (82.5 mm) (41.5 mm)
1"-11/2" 12.24” 3.94” 8.30” 3.25" 1.63"
(310.9mm) (100.0mm) (210.8mm) (82.5 mm) (41.5 mm)
2" 12.96" 4.31" 8.65" 3.25" 1.63"
(329.2mm) (109.5mm) (219.7mm) (82.5 mm) (41.5 mm)
Table 2 - Model AF44 EXP-1 Inline Sensor Dimensions
Wedgewood Technology, Inc. Page 6
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2.2 EasyCal™ Liquid-Free NIST Traceable Calibration System

All AF44 sensors can be fitted with the optional EasyCal™ Liquid-Free NIST Traceable Calibration
System to allow fast and precise calibration of the UV system. This option is available in new
systems and as a retrofit item for existing units in the field.

'Lo Value Hi' Value
Filter : E Filter
Filter Position ‘Lo’ Filter in
for Normal Operation Calibrate position
'Hi* Filter ‘Lo’ and 'Hi' Filters
in Calibrate position in Calibrate position

Figure 5 - Calibration Filter Operation

Each EasyCal™ unit contains two traceable filters - a nominal 0.5 A and 1 A - which are placed into
the optical measurement path of the instrument either separately or together. These filters are
scanned with a traceable source and their actual absorbance at individual (measurement)
wavelengths is ascertained.

Wedgewood Technology, Inc. Page 7
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2.3 Precision Optical Pathlength Adjustment System

Systems fitted with an EasyCalO calibration system may also be fitted with pathlength “adjusters”
to allow trimming of the optical pathlength to the exact distance required for measurement. The
precision pathlength adjuster is not required for systems being calibrated using liquid standards.

Figure 6 — AF44 Sensor with Precision Pathlength Adjuster Option

2.4 Calibration Reference Rod Feature

A Calibration Reference Rod is supplied with each standard sensor (a sensor without EasyCal™) to
allow calibration "Check" of the instrument without requiring the use of calibration solutions. The
Reference Rod screws into the detector housing of the sensor, providing partial obscuration of the
sensor light path and therefore simulating absorbance in the optical chain. The cross-sectional view
of an AF44 measurement detector shown below illustrates the placement and the blocking effect
that the Reference Rod has in relationship to the sensor's detector. This partial blockage of light to
the detector provides an effective, stable and repeatable checking technique.

Reference Rod
(Shown in Place)

r'i] Plug Screw
(Replaces Ref Rod)

When the Reference Rod /

is inserted, a partial blockage Measurement

of the detector's aperture results Detector Assembly
in arepeatable change in Optical

Density. This allows sensor checking

insitu.

Figure 7 - Cross Sectional view of Detector with Reference Rod
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When used in conjunction with an initial liquid standard calibration procedure, the Reference Rod
can be deemed a secondary standard for routine system checking. Calibration can be traced to the
controlled standard used to verify the original calibration solutions and can therefore satisfy
validation procedures. During initial calibration of a sensor/analyzer pair, liquid standards must be
used to calibrate the full-scale response of the system. After calibration, by filling the sensor with
water and ensuring the analyzer reads zero, a value for the reference rod can be obtained by
inserting the Reference Rod into the sensor detector housing and noting the analyzer display
reading. At any time in the future, reinserting the reference rod and checking that the analyzer
reads the same with the sensor filled with water can check the analyzer calibration.

NOTE - All analyzers must be re-calibrated with liquid standards if there are any changes
made to the optical chain, including replacement of seals or lamp.

Reference Rod replaced with

a plug screw after use. \

Figure 8 - Typical Inline UV Sensor with Reference Rod

When not being used, the Reference Rod access hole is plugged with a gasket and stainless steel
screw to maintain the environmental integrity of the detector housing.

All Model 960 UV Analyzers with standard AF44 sensors (without EasyCal option) are calibrated at
the factory using liquid standards. Please refer to the Test Sheet accompanying your instrument for
the factory determined reference rod value.

Wedgewood Technology, Inc. Page 9
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3. Installation
3.1 Model 960 Analyzer Installation

Before beginning installation, inspect the analyzer, sensor, and supplied cable set for any signs of
shipping damage. Report any visual damage or discrepancies to Wedgewood Technology and the
Shipper immediately.

The Model 960 Analyzer is a ¥4 DIN enclosure which can be installed a variety of panel, wall and
bench top housings. Refer to figure 1 for mounting dimensions. Mount or install the analyzer into
an enclosure or area that is not subject to excessive vibration or shock and will protect the
instrument from materials such as water and chemicals. Allow enough clearance behind it for cable
access.

3.2 Model 960 Cables and Wiring
All wiring terminals are located on the back panel of the Model 960. The analyzer/sensor
interconnection cables supplied with the system have all been pre-terminated and labeled for ease

of installation. Refer to Figure 10 for a full terminal function description.

The Model 960 has terminals for 2 analog current outputs of 4 to 20mA. Both are capable of driving
loads up to 1,000 ohms.

Insert Terminal
{ Here
1 el —
5| =
3| 8 K
sl 4 O = Wire Pin
5 -E 5 O =] Terminal
55|62 &
s x|783 &
85|40 e
z| ol =4
10 2
110 e
140 e

Figure 9 - Wire Terminal Preparation

Cables installed for signal connection (i.e. analog outputs, lamp fail output) should be shielded
twisted pairs. When routing the cables, separate signal cables from power wiring.

Prepare all cable ends as per figure 9 and terminate as per figure 10.

Wedgewood Technology, Inc. Page 10
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Lamp and Measurement

Reference Detector | | Detector

Typical Inline

Sanitary Sensor é

RELAY
OUTPUTS
DRY CONTACT|
125mA MAX.

Cables up to 100’ Factory Supplied
long (33 m) Cables
TO SENSOR LAMP AND
REFERENCE DETECTOR TO SENSOR
MEASUREMENT DETECTOR
o |12 — [m]
= [0 RELAYll_ A o 1; ars
0= |2:[] T 1le ° 1| 2a O
= |20 RELAY 2 ° e 1|2 a Ol 4 4
L Ll|sHD '2 [l 5
24 [ L= P _ =
240 ALAREI_ ° : iHLD % E
a
= |2 |:| L—||e o||ap O
== 2100 Lavp+ || o : 4a E 9
—_— — 1
—— [0 SENSE+ | | o = ib Fll
— — 13 —1 Analog Output
@ g SENSE- | | © offir |2 E =] (4-20mA)
30 F— |3 LAMP- | ]o || 2- S =l Analog Output
— off2+— % =Ll (4-20mA)
e °|fcomT¢| O
une =110 2 ||e . .||z % B
neut =40 ~ |l 5% o|ls ==
GND =0 ha o ]|ls— ol | ]
POWER INPUT Wedgewood Technology
100-230 VAC @ INCORPORATfD Made in USA @-
50/60 HZ

Figure 10 - Model 960/AF44 Wiring Diagram (AC Input Version)
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3.3 DC Input Power Option

For instruments supplied for 24VDC operation, only the power input connection is changed. Figure
11 shows the connection detail for a 24VDC unit.

Input Power
+24VDC = +
DC RTN = —
Ground o &
24VDC-=--

Figure 11 - Model 960/AF44 Wiring Diagram (DC Input Version)

3.4 Model AF44 Sensor Installation

Process flow

Preferred
Acceptable

//;

Process flow Process flow
—>

CIH@E
Avoid

Best Installation .

- 1T -

Process flowTT

Process Piping

/TT
0

Never

Figure 12 - Sensor Installation

Sensors can be installed either directly in a process line or in a by-pass line. They can be mounted
either vertically or horizontally. If mounted horizontally, the sensor lamp and detector housings
must be horizontal. This will insure that the optical window surfaces are in a vertical position, which
will help prevent build up on the window surfaces. The sensor should be located upstream of
pressure regulators. Operating sensors under pressure will help to avoid the possibility of air or gas
bubble evolution, which can cause measurement noise and error.

When installing, adequate space should be allowed for the connection of cables at the ends of the
lamp and detector housings. Access to these areas is also important for connection/disconnection
purposes. Sensor bodies should be supported when in line and care should be taken to ensure
they are protected against damage caused by external forces such as carts on adjacent walkways.

Wedgewood Technology, Inc. Page 12
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4. User Software Diagram and Description

4.1 General Description

Startup &
Main PV
Menu

v

Password

Set-Up
Sub-Menu

Calibration
Sub-Menu

System
Sub-Menu

The Model 960 software consists of three levels. The Main PV/Output (Process Variable/Current
Output) Screens, The Process Control/Calibration Check Screens (Privileged), and the Configuration

Sub-Menu (Password Protected)

The following diagrams and descriptions will identify and describe the various display screens and

functions. Menus are activated by pressing the Menu/Esc key.

Selections, Changes, and

Acknowledgements are activated by pressing the Ack/Ent key. Cursors and parameter changes
are activated by using the up/down, and left/right keys. All user input changes are prompted with
an “Are you sure?” acknowledge prompt. A press of the Menu/Esc key will not accept changes,

and jump backwards through the menu.

continue forward through the display screen sequence.

4.2 Software Description by Display Screen

0.
Start-Up Screen

vy

A press of the Ack/Ent key will accept changes, and

0.1 _ System
Diagnostics
.2_Main 0.3 Main 0.4 0.5
PV1/PV2 01/02 Process Cal
Screen Screen Control Check

v

0.7 Main Menu
(Sub-Menus Selection)

Wedgewood Technology, Inc.
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0. System Start-Up
The System Start-Up screen indicates the configuration of the analyzer and the
current version of the operating software installed.

0.1 System Diagnostics

The System Diagnostics screen performs routine checks on the lamp and detector
cables and sensor. A count down timer is displayed while the diagnostics are
performed. The LCD display’s contrast may be adjusted by pressing the up/down
arrow keys incrementally while in this screen. A cable fault alarm may be
displayed if there is a disconnected cable and the lamp power is turned on.

0.2 Main PV1/PV2 screen

The Main PV1/PV2 screen displays the process variable 1 and 2 in the units
configured. PV1 displays the configured full scale of the instrument (less baseline
function), while PV2 displays the configured full scale of the instrument with the
baseline function active. A press of the menu button will allow the user to access
the Password/Sub-Menu Screens. A press of the left/right arrow keys will switch
to the Output Screen. If enabled, the left/right arrow keys may also access
Process Control or EasyCal/Ref Rod Check screens.

The last line of the display shows the status of different functions. For example: If
the Baseline (BL) function is on or off, Alarm condition is present (AL1, AL2, Lamp
Fail, Cable Fault). The red alarm LED on the front panel will also be illuminated if
an alarm condition is present.

0.3 Main O1/02 Screen

The Main O1/02 Screen displays the configured output full scale of the 420mA
analog outputs. A bar graph and 0-100% number is displayed simultaneously. A
press of the menu button will allow the user to access the Password/Sub-Menu
Screens. A press of the left/right arrow keys will switch to the PV Screen. If
enabled, the left/right arrow keys may also access Process Control or EasyCal/Ref
Rod Check screens.

0.4 Process Control Screen

The Process Control screen may be accessed, if enabled, by pressing the left/right
arrow key. This allows the user to change the state of the Baseline Control, and to
power the Lamp on and off. Press the up/down keys to scroll to the desired
parameter, and use the left/right keys to change state. Press the Ack/Ent key to
save.

0.5 Cal Check Screen

The Cal Check Screen may be accessed, if enabled, by pressing the left/right
arrow key from the PV or Output Screen. This allows the user to quickly check the
calibration of the system with either the EasyCal Filter system or Reference Rod
depending on system configuration. Screen will prompt user for interaction.

0.6 Password Screen

This screen appears if the default password (0000) has been changed. This
restricts the user from access to setup parameters and calibration functions. The
password can be any number between 0000 and 9999.

0.7 Main Menu Screen
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The main menu screen consists of three sub-menus. The Process (setup),
Maintenance, and the System Data sub-menus. A selection is made by moving
the up/down keys and by pressing Ack/Ent key.

1.0 Process Setup Sub-Menu

1.1 Setup: 1.2 Setup: 1.3 Setup: 1.4 Setup:
Baseline Shift Alarm Setpt. Output Span PV Correlate
1.1.1 1.2.1 1.2.2 1.3.1 1.3.2 141
Change Changq Main| [ Output 1Qutput 2 PV Correlate
Baseline Shiff | Alarm 4 01/03| Span Span Curvel# Points
Setpt. [ Screep| Min/Max Min/Max 142
1311 1321 Samplein Cell/
Change Change Sample Edit//Manual Entrj
Output 1 Output 2
Span Span 143 14.4 145

Read OIp Edit OD| Enter Ol
Samplel Sample(s)Point(s

A=)

1431 1441| 1451
Anothef Changg Change
SamplepPUser Valu&ser Vall

1.43.2] 1442 1452
Sample] Changg Anothe
Accept| Units Point?

1443 1453
Min/Max Change
Accept| Units

1454
Min/Ma
Accept

1.0 Process Setup Sub-Menu

1.1 Baseline Shift

The Baseline Shift screen shows the current value used to offset the PV2 Analog
Output. If 0% is selected, no offset is performed. When a value greater than 0% is
selected (1-99%), the output is set to the level specified. (If set to 50%, then the
Output would go to the midscale (12mA) level. The PV value on the main screen
would show “0.000 units”. Pressing Ack/Ent will allow the user to drop to the
Baseline Shift change screen.

1.1.1 Baseline Shift Change
Use the left/right keys to move the cursor, and the up/down keys to change the
value between 0-99%. Use the Ack/Ent key to save changes.

1.2 Alarm Setpoint

The alarm setup screen shows the current value assigned to alarm 1 and 2.
Pressing the up/down keys will move the cursor to either alarm 1 or 2 and pressing
Ack/Ent will allow the user to drop to the alarm change setpoint screen.

1.2.2 Change Alarm Setpoint

The alarm setpoint change screen allows the user to input a value that is within the
range of the instrument that has been set in the process units configured. Use the
left/right keys to move the cursor, and the up/down keys to change the value. Use
the Ack/Ent key to save changes.
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1.3 Output Span

The setup output span screen shows the current output value (in percentage) of the
analog 420mA outputs. Moving the up/down cursor to either output 1 or 2 and
pressing Ack/Ent will allow the user to drop to the output span change screen.

1.3.1 Output Span Change

The output span change screen shows the current span setting along with the
min/max settings permitted for the particular pathlength. Use the Ack/Ent key to
change the current setting. Use the left/right keys to move the cursor, and the
up/down keys to change the value. Use the Ack/Ent key to save changes.

1.4 PV Correlate

The PV correlate screen allows the user to change the units of measure, based
upon optical density (OD) of the material. The user may select either direct entry
(manual) or sample correlations. Press Ack/Ent to change correlation.

1.4.1 PV Correlate, Curve #

Moving the left/right cursor to select curve locations 13. If there is presently a
saved curve, the number of points will be displayed. Ack/Ent will allow the user to
drop to the output span change screen.

1.4.2 Sample in Cell, Sample Edit, Manual Entry

Moving the up/down cursor to either select Sample in Cell, Sample Edit, or Manual
Entry. Sample in Cell will measure the OD of samples in the flowcell. Sample Edit
will edit the values obtained in the Sample in Cell procedure. The user can assign
User Values (Engineering Units) to the samples. Manual Entry allows the user to
enter OD and User Values that have been pre-determined. Ack/Ent will allow the
user to drop to the output span change screen.

1.4.3 Sample in Cell

Sample correlation requires a known concentration of material. The sample is
placed into the sensor, and its optical density is then measured. User is prompted
to measure the sample in flowcell. Press Ack/Ent to accept value.

1.4.3.1 Additional Samples
User will be prompted to do additional samples Press Ack/Ent for additional
sample(s). Press Menu/Esc for no additional samples.

1.4.3.2 Sample Accept
User will be prompted to accept samples. Press Ack/Ent to save, press Menu/Esc
to reject.

1.4.4 Edit OD Sample
User will be prompted to edit sample OD values. Press Ack/Ent to save, press
Menu/Esc to reject.

1.4.4.1 Change User Value

User will be prompted to assign User (Engineering) Values. Press Ack/Ent to save,
press Menu/Esc to reject. User will be proceed to edit screen if multiple points are
stored.
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1.4.4.2 Change User Units
User will be prompted to assign User (Engineering) Units. Press Ack/Ent to save,
press Menu/Esc to reject.

1.4.4.3 Min/Max Accept Screen
Min/Max range values will be displayed in User Value/Units. Press Ack/Ent to
accept values, press Menu/Esc to reject.

1.4.5 Manual Entry/Enter OD Point

Manual entry requires prior knowledge of the optical density of the material at a
specific unit value (preferable at about mid-range). The value and units are then
inputted and assigned for a direct correlation to optical density. Use the left/right
keys to move the cursor, and the up/down keys to change the OD value. Use the
Ack/Ent key to save changes.

1.4.5.1 Change User Value
User will be prompted to assign User (Engineering) Values. Press Ack/Ent to save,
press Menu/Esc to reject.

1.4.5.2 Additional Points
User will be prompted to do additional points. Press Ack/Ent for additional points.
Press Menu/Esc for no additional points.

1.4.5.3 Change User Units
User will be prompted to assign User (Engineering) Units. Press Ack/Ent to save,
press Menu/Esc to reject.

1.4.5.4 Min/Max Accept Screen
Min/Max range values will be displayed in User Value/Units. Press Ack/Ent to
accept values, press Menu/Esc to reject.
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2.0. Maintenance Sub-Menu |_>
2.1 2.2 2.3 2.4
Sensor Calibration Lamp Replace Alarm Config Output Cal
211 2.1.2 2.1.3 2.1.4 221 231 2.3.2 241 2.4.2
EasyCal EasyCal | Liquid Cal Simulator Reference Alarm 1 Alarm 2 Output 1 | Output 2
Filter Filter Zero Sol or Voltage Setup Setup Cal Cal
Info Info in Cell Default 30 min Timer
2311 2321
2111 2121 2.1.3.1 2141 2.1.4.2 Alarm 1 Alarm 2
EasyCal AutoCal Liquid Simulator | Zero in Cell Delay Delay
Calibrate Calibrate Standard at Set to
Zero Zero Value Zero Default 2.3.1.2 2.3.2.2
2112 2122 2132 | 21411 Alarm 1 | Alarm 2
EasyCal | AutoCal Liquid Simulator Hysteresis| Hysteresis
Calibrate Calibrate Standard Standard
Hi Filter Hi Filter in Cell Value
2.1.1.3 2.1.2.3 2.1.3.3 2.1.4.1.2
EasyCal AutoCal Ref Rod Simulator
Measure Measure Zero Sol Cal

Hi+Lo Filter| Hi+Lo Filter in Cell

2.1.1.4 2.1.2.4 2.1.3.4 2.1.4.1.3
EasyCal AutoCal Insert Cal
Measure Measure Ref Rod Confirm

Lo Filter Lo Filter

2.1.1.5 2.1.2.5 21.35

EasyCal AutoCal Remove

Meas ResultyMeas Results Ref Rod
Accept 5] Accept

2.1.3.6

Liquid

Cal
Accept

2. Maintenance Sub-Menu

2.1 Sensor Calibration

The Sensor calibration Screen may use either EasyCal Filter or liquid standard
calibration techniques, depending upon configuration of the sensor. Press Ack/Ent
to change.

2.1.1 EasyCal Filter Data
If an EasyCal is installed, the EasyCal calibration screen is shown. This screen
shows the EasyCal filter values. Press Ack/Ent to proceed.

2.1.1.1 EasyCal Calibrate Zero
Establish a zero fluid reading in the flowcell, either air or liquid. Press Ack/Ent to
proceed.

2.1.1.2 EasyCal Calibrate Hi Filter
Place the EasyCal Hi filter into the IN position. Absorbance reading should
increase and stabilize. Press Ack/Ent to proceed.

2.1.1.3 EasyCal Hi+Lo Filter Measure
Place the EasyCal Lo filter into the IN position. Absorbance reading should
increase and stabilize. Press Ack/Ent to proceed.
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2.1.1.4 EasyCal Lo Filter Measure
Place the EasyCal Hi filter into the OUT position. Absorbance reading should
decrease and stabilize. Press Ack/Ent to proceed.

2.1.1.5 EasyCal measurement results accept

Place the EasyCal Lo filter into the OUT position. The unit records the values of
the filters and displays the value and the % difference from the recorded values of
the filters. The Hi filter is used for calibration, while the Lo and HI+Lo readings are
used for checking linearity. Press Ack/Ent to accept these values.

2.1.2 AutoCal (EasyCal) Filter Data
If an AutoCal is installed, the AutoCal calibration screen is shown. This screen
shows the EasyCal filter values. Press Ack/Ent to proceed.

2.1.2.1 AutoCal Calibrate Zero
Establish a zero fluid reading in the flowcell, either air or liquid. Press Ack/Ent to
proceed. AutoCal will put the Hi Filter into the IN position.

2.1.2.2 AutoCal Calibrate Hi Filter
Absorbance reading should increase and stabilize. Press Ack/Ent for AutoCal to
put the Lo Filter into the IN position (Hi and Lo in the IN position).

2.1.2.3 AutoCal Hi+Lo Filter Measure
Absorbance reading should increase and stabilize. Press Ack/Ent for AutoCal to
put the Hi Filter into the OUT position (Lo Filter in the IN position).

2.1.2.4 AutoCal Lo Filter Measure
Absorbance reading should decrease and stabilize. Press Ack/Ent for AutoCal to
put the Lo Filter into the OUT position

2.1.2.5 AutoCal measurement results accept

The unit records the values of the filters and displays the value and the % difference
from the recorded values of the filters. The Hi filter is used for calibration, while the
Lo and HI+Lo readings are used for checking linearity. Press Ack/Ent to accept
these values.

2.1.3 Liquid Calibration
The liquid calibration screen is the default calibration screen if an EasyCal system
is not installed.

2.1.3.1 Liquid Cal Calibrate Zero
Fill the sensor with a zero fluid, Press Ack/Ent to proceed.

2.1.3.2 Liquid standard value

Enter the value of the standard solution being used to calibrate the system. The
solution should be approximately % of the full range of the system ie: 1cm
pathlength = 2 OD full scale=1 OD calibration solution.

2.1.3.3 Liquid Standard in cell
Fill the sensor with the calibrating solution. OD reading should increase and
stabilize. Press Ack/Ent to proceed.
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2.1.3.4 Ref Rod zero solution in Cell
Remove the calibration solution, and rinse repeatedly with a zero solution. OD
reading should decrease and stabilize. Press Ack/Ent to proceed.

2.1.3.5 Insert Ref Rod
Remove the cover screw on the measurement detector and install the reference
rod. Press Ack/Ent to proceed.

2.1.3.6 Remove Ref Rod
Remove the reference rod and install the cover screw on the measurement
detector. Press Ack/Ent to proceed.

2.1.3.7 Liquid Cal Accept

The unit records the values of the calibration solution and ref rod value and displays
the value. The standard solution is used for calibration, while the ref rod for
checking calibration. Press Ack/Ent to accept these values.

2.1.4 Simulator or Default Calibration

The Simulator/Default calibration screen is the default calibration screen if an
EasyCal system is not installed. Simulator calibration uses a current source to
set the OD decade response. Default uses the calculated nominal value for OD
response.

2.1.4.1 Simulator at zero
Connect and set the current source for a “zero” OD value. Press Ack/Ent to
proceed.

2.1.4.1.1 Simulator standard value
Enter the value of the standard value being used to calibrate the system. The value
should be approximately % of the full range of the system.

2.1.4.1.2 Simulator Cal
Set the current source for a “standard” calibration OD value. Press Ack/Ent to
proceed.

2.1.4.1.3 Simulator Confirm
Press Ack/Ent to accept these values. Menu/Esc to reject the values.

2.1.4.2 Default Cal —Zero in Cell
Establish a zero fluid reading in the flowcell, either air or liquid. Press Ack/Ent to
accept.

2.2 Lamp Replace

The lamp replace screen is used to set the lamp fail alarm setpoint. The reference
detector voltage signal is compared to the “stored” lamp fail voltage value, and will
alarm if the measured voltage falls below the set voltage.

2.2.1 Lamp Replace Initiate

When a lamp is replaced, the user must activate the setpoint circuit. This will
initiate a 30 min countdown timer in which the lamp will be able to stabilize. The
unit will record the reference lamp voltage at this point and calculate it's useful life
and set a lamp fail voltage setpoint. This setpoint will then trigger the lamp fail
indicator when the bulb has reached this point. Press Ack/Ent to activate.
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2.3 Alarm Configuration

The Alarm Configuration (config) screen displays the current parameters for the 2
alarm circuits. To change the current parameters, a selection of alarm 1 or 2 with
the up/down arrow keys and pressing Ack/Ent will open the Change Alarm Setup
screen.

2.3.1 Alarm Setup

The Alarm Setup screen allows configuration of PV, Hi/Lo/Off, and NO/NC
operation. The up/down keys are used to select the parameter, and the left/right
keys are used to change the state. Press the Ack/Ent to continue.

2.3.1.1 Alarm Delay

The Alarm Delay screen sets the amount of delay time before triggering the alarm
0-99 seconds. The alarm condition must be present for the entire delay time before
the alarm will trigger. Use the left/right keys to move the cursor, and the up/down
keys to change the value. Press the Ack/Ent key to continue.

2.3.1.2 Alarm Hysteresis

The Alarm Hysteresis screen sets the amount of “deadband” around the setpoint
before an alarm will reset. This is configurable in the units set for the instrument,
but not to exceed full scale. Use the left/right keys to move the cursor, and the
up/down keys to change the value. Press the Ack/Ent key to save.

2.4 Output Calibration

This screen sets the 4mA and the 20mA level adjustment for output 1 and 2.
Up/Down keys select output 1 or 2, Press the Ack/Ent key to continue. A
multimeter set to read mA and connected to the output in series with a suitable
load (250 ohms) will allow the user to adjust the output current.

2.4.1 Output Cal Adjustment

This screen adjusts the 4ma and 20mA level by simulating zero and full-scale
output. A slight trim of either endpoint allows for signal error correction at the
“load”. While monitoring the appropriate 4-20mA output, press the up/down key to
select 4mA or 20mA and the left/right key to change output. Press Ack/Ent to

save.
> 2.0 Maintenance Sub-Menu (cor
2.5 2.6
Set Clock Digitial Inpu
(‘nnfig
251 252 2.6.1
Change | Changd Change

Date Time D.l. Config

2.5 Set Clock

Shows the current date and time. Select either with up/down keys and Ack/Ent to
select parameter.

2.5.1 Change Date
Use the left/right keys to move the cursor, and the up/down keys to change the
value. Press the Ack/Ent key to change.
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2.5.2 Change Time
Use the left/right keys to move the cursor, and the up/down keys to change the
value. Press the Ack/Ent key to change.

2.6 Digital Input Configuration
Screen shows current digital input configuration. Std UV setup, Autocal. or
Disabled. Ack/Ent to select parameter.

2.6.1 Change digital input screen
Use the left/right keys to move the cursor, and the up/down keys to change the
setting. Press the Ack/Ent key to change.

3.0 System/User Data Sub-Menu
31 32 33 34 Ta(f/fabel sz(fory Sys;;t?em
EasyCal | [ Pathlength| Password| Access
Installed Config a3 Control 2 252 Default Status/Hours
3.1 51 5.
Eg;sly%lal 3.2.1 Change C?Fig'nlge Change Change
Recert Dug Pgtm?enr?eh Passworg Operator Tag Label
Date 9 Screen
31.2 Access
Change
Due Date
3.1.3
Change
Hi Filter
Value
3.1.4
Change
Lo Filter
Value

3.0 System User Data Sub Menu

3.1 EasyCal Installation

Screen shows whether an EasyCal unit has been installed. Press Ack/Ent to
select parameter. Use the left/right keys to select the state, and Ack/Ent to
change.

3.1.1 EasyCal Recert Due
The screen shows the user the recertification date on an EasyCal unit. Press
Ack/Ent to change

3.1.2 Easycal Recert Date Change

The screen allows the user to change the date for recertification. Use the left/right
keys to move the cursor, and the up/down keys to change the value. Press the
Ack/Ent key to change.

3.1.3 EasyCal Hi Filter Data

The screen allows the user to change absorbance value (A) for the Hi filter (see
EasyCal test sheet). Use the left/right keys to move the cursor, and the up/down
keys to change the value. Press the Ack/Ent key to change.
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3.1.4 EasyCal Lo Filter Data

The screen allows the user to change absorbance value (A) for the Lo filter (see
EasyCal test sheet). Use the left/right keys to move the cursor, and the up/down
keys to change the value. Press the Ack/Ent key to change.

3.2 Pathlength Config
Screen shows the current pathlength of the sensor. Press the Ack/Ent key to
continue.

3.2.1 Change Pathlength

The change pathlength screen allows the user to change the pathlength from
0.5mm to 50mm. Use the left/right keys to move the cursor, and the up/down keys
to change the value. Press the Ack/Ent key to change.

3.3 Password
This screen shows the current password. Press the Ack/Ent key to continue.

3.3.1 Password Change

This screen allows the user to pick a 4-digit password code. Any change in the
default “0000” code prompts the user to enter the password when accessing the
sub-menus. Use the left/right keys to move the cursor, and the up/down keys to
change the value. Press the Ack/Ent key to change.

3.4 Access Control
Shows the current access to the cal check and process control screen. Press
Ack/Ent to continue.

3.4.1 Change Access Control
Use the up/down keys to move the cursor, and the left/right keys to change the
value. Press the Ack/Ent key to change.

3.5 Tag/Label
This screen shows the current tag and label test fields. Use up/down keys to
select parameter and Ack/Ent to continue.

3.5.1 Change Tag Screen

This screen allows user to change 12-character text field. Use left/right keys to
move cursor to desired text/position, up/down keys to change. Press Ack/Ent key
to change.

3.5.2 Change Label Screen

This screen allows user to change 12-character text field. Use left/right keys to
move cursor to desired text/position, up/down keys to change. Press Ack/Ent key
to change.

3.6 Factory Default
This screen allows the user to return the Model 960 to the factory default
parameters. All configured screens (except sample correlation) will be reset.

3.7 System Status/Hours
This screen shows system run time h hours, calibration method, and software
version installed.
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5. Model 960 UV Analyzer Configuration/Operation

5.1 Analyzer Front Panel and Controls

Wedgewood Technology
INCORPORATED

& ©

Figure 13 - Model 960 Front Panel

The front panel of the Model 960 analyzer is shown in figure 13. A brief description of the features
are as follows.

1.

The Alarm LED indicator illuminates when one of the alarm conditions exists. The Lamp
Fail, Alarm 1 and 2, and the Cable Fault alarms will trigger the LED.

Then Menu/Esc key serves two functions. Pressing Menu/Esc will always exit out of a
screen (back out) and will not save any changes entered. Pressing Menu/Esc from the
main PV or Output screen will open the Sub-Menu screen.

The Ack/Ent key will accept changes in a screen and continue forward through the screen.

The up/down and left/right keys navigate the user through the menus and screens. Active
keys are identified by small back-to-back arrows ({ up/down) (U left/right) in the display to
indicate movement through the screen. Highlighted and blinking cursors are also used to
identify parameters that may be changed.

The LCD display is a backlit 4 line by 20 character type. All programming may be done
through this interface. Alarm and status messages appear on the bottom line while in the
PV or Output screen.
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5.2 Analyzer/Sensor Configuration

When shipped as a complete system, the Model 960 UV analyzer and Sensor have been factory
calibrated. If shipped separately, then the user must configure the analyzer/sensor. The Model 960
analyzer may be configured with or without the sensor connected. The sensor must be connected,
however, in order to calibrate the system.

Apply power to the analyzer, and allow the self-diagnostics to be performed. When the PV screen
appears, press the Menu/Esc key to access the password screen (if password is default, the Sub-
Menu screen will appear. If password screen appears, enter the 4-digit password code by using the
left/right keys to move the cursor and the up/down keys to change the digit, and press the Ack/Ent
key to continue.

Select the System Data Sub-Menu using the Up/Down keys and press the Ack/Ent key to
continue.

Go though each section in the System Data Sub-Menu and configure for the sensor being used.
Refer to section 4 for a description of the software entries.

Continue to the Maintenance Sub-Menu and configure the Alarm, Output, and Digital Input screens.
Do not perform calibration or lamp replace functions at this time. Refer to section 4 for a description
of the software entries.

Continue to the Process Sub-Menu and configure the Alarm Setpoint, and Output Span screens.
Do not perform PV correlate (if required) at this time. Refer to section 4 for a description of the
software entries
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6. Calibration

6.1 Use of EasyCal™ Liquid-Free NIST Traceable Calibration System

The EasyCal™ system allows traceable calibration without using liquid standards. It is very
important to refer to the actual values of the EasyCal™ optical filters as noted on the Calibration
Certificate supplied with the unit. These absorbance values should be entered into the Model 960
as part of the configuration setup. The EasyCal screen appears only if it is installed and configured

in the System Data section. Refer to section 4 for software description.

End View of EasyCal Housing

Figure 14 - Position of the "Hi" and "Lo" Filter Positioning Controls

6.1.1 EasyCal Calibration Procedure

1.

Access the Maintenance Sub-Menu and Sensor Calibration Screen. Press Ack/Ent to

change.
This screen shows the calibration filter values. Press Ack/Ent to proceed.

Establish a zero fluid reading in the flowcell, either air or liquid. Press Ack/Ent to
proceed.

Place the Easycal Hi filter into the IN position. Absorbance reading should
increase and stabilize. Press Ack/Ent to proceed.

Place the Easycal Lo filter into the IN position. Absorbance reading should
increase and stabilize. Press Ack/Ent to proceed.

Place the Easycal Hi filter into the OUT position. Absorbance reading should
decrease and stabilize. Press Ack/Ent to proceed.

Place the Easycal Lo filter into the OUT position. The unit records the values of
the filters and displays the value and the % difference from the recorded values of
the filters. The Hi filter is used for calibration, while the Lo and HI+Lo readings are
used for checking linearity. Press Ack/Ent to accept these values.

Calibration Complete.
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6.1.2 AutoCal Calibration Procedure

1. Access the Maintenance Sub-Menu and Sensor Calibration Screen. Press Ack/Ent to
change.

2. This screen shows the calibration filter values. Press Ack/Ent to proceed.

3. Establish a zero fluid reading in the flowcell, either air or liquid. Press Ack/Ent to
proceed. The AutoCal will place the Hi filter to the IN position (Hi filter in the IN
position, Lo filter in the OUT position).

4. Absorbance reading should increase and stabilize. Press Ack/Ent to proceed. The
AutoCal will place the Lo filter to the IN position (Hi and Lo filters in the IN
Position).

5. Absorbance reading should increase and stabilize. Press Ack/Ent to proceed. The
AutoCal will place the Hi filter to the OUT position (Hi filter in the OUT position and
Lo filter in the IN Position).

6. Absorbance reading should decrease and stabilize. Press Ack/Ent to proceed.
The AutoCal will place the Lo filter to the OUT position (Hi and Lo filters in the OUT
position).

7. The unit records the values of the filters and displays the value and the % difference
from the recorded values of the filters. The Hi filter is used for calibration, while the
Lo and HI+Lo readings are used for checking linearity. Press Ack/Ent to accept
these values.

8. Calibration Complete.
6.2 Use of Liquid Standards for Calibration

A liquid solution of a known optical density (at the wavelength of the sensor) must be used for
instrument calibration.

Potassium Dichromate (KoCroO7) is most often used as an optical standard for calibration of UV
analyzers. A solution consisting of 182ml of 0.1N KpCrpO7  diluted with DI water to a 1L volume,
has an absorbance of approximately 10 OD at 280 nm. Successive dilution will provide a series of
calibration solutions for sensor calibration at more than one point.

D-Tryptophan is a common protein used for optical calibration of UV Analyzers at 280nm. A
solution can be made consisting of 1.000 grams of Tryptophan and 200ml of de-ionized water
placed in to the beaker and heated on a magnetic stirrer. As the Tryptophan dissolves add de-
ionized water to a volume of about 450ml. The Tryptophan dissolves slowly. Continue the stirring,
maintaining a temperature of about 30°C until the Tryptophan is completely in solution. Transfer this
solution into a 1000ml volumetric flask and dilute with de-ionized water to a final volume of 1000ml.
This is a concentration of 1000ppm DTryptophan in water and is used as the basic standard or
mother solution from which successive dilutions can be prepared. A solution diluted to 100ppm is
about 2.6 OD at 280nm.

When preparing solutions, it is very important to measure the optical absorbance of every solution
prepared (at the wavelength of the sensor) on a certified laboratory spectrophotometer.
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The Liquid Calibration screen appears only if an EasyCal system is not installed and configured in
the System Data section. Refer to section 4 for software description.

6.2.1 Liquid Standard Calibration Procedure

1. Access the Maintenance Sub-Menu and Sensor Calibration Screen. Press Ack/Ent
to change.

2. Fill the sensor with a zero fluid, Press Ack/Ent to proceed.

3. Enter the value of the standard solution being used to calibrate the system. The
solution should be approximately % of the full range of the system ie: 1lcm
pathlength = 2 OD full scale=1 OD calibration solution.

4. Fill the sensor with the calibrating solution. OD reading should increase and
stabilize. Press Ack/Ent to proceed.

5. Remove the calibration solution, and rinse repeatedly with a zero solution. OD
reading should decrease and stabilize. Press Ack/Ent to proceed.

6. Remove the cover screw on the measurement detector and install the reference
rod. Press Ack/Ent to proceed.

7. Remove the reference rod and install the cover screw on the measurement
detector. Press Ack/Ent to proceed.

8. The unit records the values of the calibration solution and ref rod value and displays
these values. The standard solution is used for calibration, while the ref rod is for
checking calibration. Press Ack/Ent to accept these values.

6.3 Calibration Check

A good time to check calibration is after an operation such as when a CIP has been performed on
the piping where the instrument sensor is installed. After CIP, there is often a water flush operation
and a final rinse with de-ionized water. During this final rinse is an ideal time to check the
instrument calibration.

The Optical Check Screen may be accessed, if enabled, by pressing the left/right arrow key from
the PV or Output Screen. This allows the user to quickly check the calibration of the system with
either the EasyCal Filter system or Reference Rod depending on system configuration. Screen will
prompt user for interaction.

6.3.1 EasyCal Check

1. Establish a zero fluid reading in the flowcell, either air or liquid. Press Ack/Ent to
proceed.

2. Place the Easycal Hi filter into the IN position. Absorbance reading should
increase and stabilize. Press Ack/Ent to proceed.

3. Place the Easycal Hi filter into the OUT position. Press Ack/Ent to proceed.

4. Unit will display “Pass” if within tolerance “Fail” if out of tolerance. Press Ack/Ent to
proceed.
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6.3.2 AutoCal Check

1. Establish a zero fluid reading in the flowcell, either air or liquid. Press Ack/Ent to
proceed. The AutoCal will place the Hi filter to the IN position (Hi filter in the IN
position, Lo filter in the OUT position).

2. Absorbance reading should increase and stabilize. Press Ack/Ent to proceed. The
AutoCal will place the Hi filter to the OUT position (Hi and Lo filter in the OUT
position).

3. Unit will display “Pass” if within tolerance “Fail” if out of tolerance. Press Ack/Ent to
proceed.

6.3.3 Reference Rod Check

Reference Rods are engraved with the sensor serial number to allow a cross check to ensure the
correct rod is always used for any particular sensor. Using a rod from another sensor may cause
inaccuracies.

1. Establish a zero fluid reading in the flowcell, either air or liquid. Press Ack/Ent to
proceed.

2. Remove the cover screw on the measurement detector and install the reference
rod. Press Ack/Ent to proceed.

3. Remove the reference rod and install the cover screw on the measurement
detector. Press Ack/Ent to proceed

5. Unit will display “Pass” if within tolerance “Fail” if out of tolerance. Press Ack/Ent to
proceed.

6.4 Initial Start-Up

Upon initial startup, insure the unit is properly connected and calibrated. A confirmation of
calibration may be performed by utilizing the calibration check function. If the lamp power is not
“On” apply power through the Process Control screen and allow to warm up for 30 minutes. The
Process Control Screen must be assigned as a privilege for the user. If assigned privilege, use the
left/right keys to open the Process Control Screen. Use the up/down keys to select Lamp and
select “On” with the left/right keys. If the lamp power was previously “On” when a power interruption
occurred, the analyzer will retain its last state and return to that setting when power is reapplied.

6.5 Operating Baseline (Auto-Zero)

To operate the baseline function, the Process Control Screen must be assigned as a privilege for
the user. If assigned the privilege, use the left/right keys to open the Process Control Screen. Use
the up/down keys to select baseline and select as follows: To initiate a new baseline use “On”, to
remove an existing baseline use “Off". To change an existing baseline setting to a new setting use
“Update”. If the baseline was previously “On” when a power interruption occurred, the analyzer will
retain its last saved baseline setting and return to that setting when power is restored, and the
analyzer and the baseline control will remain “On”.

If a Baseline Shift value has been entered, activating the baseline shift will cause the PV2 Analog
Output to “Shift” to the entered % value. The PV2 display would indicate “0” The PV screen will
also indicate BL “SFT” in lieu of BL “ON” when a shift value has been entered (>0%).
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7. Model 960 Analyzer and Sensor Maintenance

7.1 Model 960 Analyzer

Once the unit is in operation, there is no requirement to access the interior of the Model 960 UV
Analyzer housing for normal day-to-day operation and calibration.

The procedures described in this section should only be carried out by qualified
maintenance staff.

7.1.1 AC Input Voltage Selection

No AC Input Voltage selection is necessary. The analyzer is equipped with a universal AC input
power supply that will accept 100-250 VAC 50/60Hz.

7.1.2 Checking and Setting Lamp Voltage

Lamp Voltage should be checked whenever cables are replaced or cable length is changed. To
check the Lamp Voltage setting, connect an accurate multimeter across the Lamp Output terminals
on the back of the instrument.

7.2 Model AF44 Sensor

Model AF44 sensors contain sensitive optical components and should be handled carefully.

Particular care must be taken to prevent contamination of these components. Clean all optical
components with a suitable lint free lens cleaning tissue and ethanol.

Typical Inline Sensor Quartz Windows

12VvDCToVAC
Lamp Power Supply Reference Det
and ki

Reference
od Environmental
Connector
=T 1
N
N

eIt

AN\

722 7 X7 Z 2

Set Screw Detector
'O'Ring Self Aligning Interference
Seals UV Lamp Filter
. ) Process QuartzLens
Window Ring Flow

Figure 15 - Cross-Sectional View of a Typical AF44 UV Sensor
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7.2.1 Mercury Lamp Replacement

Whenever maintenance is performed on the sensor, remove all cables and power to the

sensor.

Never view the mercury lamp when powered directly without proper eye

protection.

To replace the mercury lamp, proceed as follows (Refer to figure 17 for an illustrative lamp
replacement procedure.):

1.
2.

Remove the lamp housing from the sensor by unscrewing the housing CCW.

Remove the lamp assembly from the housing by unscrewing the lamp assembly CCW. If
tight, use the cable connector body flange as a “nut” to gain access.

Allow the lamp to cool. Loosen and remove the lamp-retaining setscrew.

Grip the lamp body in the gap between the lamp power supply and the mirrored reflector.
Push the lamp towards to reflector until the lamp is free of the socket. Grip the glass
section of the lamp from the end and remove it through the reflector.

With the lamp removed, inspect the lamp assembly for any cable fraying or reflector
damage. When cleaning any of the optical surfaces use ethanol and soft, lint free tissue.

Clean the new lamp and the mirror with ethanol and lens tissue. After cleaning, do not

touch these optical surfaces. When handling the lamp, use lens tissue or wear talc-free latex

gloves.

Black Anodized
Aluminum

UV Lamp power pins

Figure 16 - UV Plug-in Lamp

The lamp is replaced by inserting it through the reflector and mating it to its socket. Make
certain that the lamp pins are in line with the socket connectors. Gently insert the lamp into
the socket making sure that it seats completely.

After the lamp has been replaced, reinsert the lamp retaining set screw. This

screw is just to hold the lamp in place, do not over tighten as the lamp could be
damaged or broken.

The complete lamp and power supply assembly is now refitted into the lamp
housing and onto the sensor.

7.2.2 Lamp Fail Setpoint Adjustment

Whenever a lamp is replaced, use the Lamp Replace screen in the Maintenance Sub-Menu to
initiate a new lamp fail setpoint.
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Figure 17 - UV Lamp Replacement
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7.2.3 Measurement Detector Replacement

Replacement measurement detectors are supplied as Model 960! units fitted to a measurement
detector cable connector. The measurement detector assembly is replaced using the following
procedure (refer to figure 15 for a cross sectional view of the assembly):

1.
2.

6.

Remove the measurement detector housing from the sensor.

Loosen and remove the 4 screws holding the measurement detector connector into the
back of the measurement detector housing. Take care to retain all screws, washers and
the sealing “O” ring.

Withdraw the connector from the housing, bringing the measurement detector with it.
Before installing the new detector assembly, it is recommended to clean the detector face
with ethanol and lens tissue. Check inside the housing for any contamination and clean as
necessary.

Replace the Detector assembly into the detector housing, fitting and seating the “O” ring
correctly and tightening down the screws evenly. Don't forget to refit the connector cover-
retaining ring under one of the screws.

Replace the measurement detector housing onto the sensor.

7.2.4 Measurement Filter Replacement (Standard Assembly)

The measurement filter is replaced using the following procedure (refer to figure 15 for a cross
sectional view of the assembly):

1

7.
8.

The measurement detector and filter assembly screws into the end of the detector housing.
To remove, simply unscrew. If tight, use the cable connector body flange as a “nut” to gain
access.

To remove the filter, loosen the 6-32 setscrew retaining the filter, and carefully ease the filter
out of its holder.

Check the holder for cleanliness and clean with lint free lens tissue and ethanol as
necessary.

Check the filter is clean and free of finger marks etc. Clean carefully as necessary.

Fit the replacement filter into the filter holder with the “shiny” or “mirrored” side facing
outwards, away from the detector and tighten the setscrew to hold it in place.

Before re-assembling the detector housing, it is recommended to clean the detector lens
with ethanol and lens tissue. The detector lens is located in the measurement detector
housing at the opposite end to the connector and detector/filter arrangement. To remove
the detector lens, carefully remove the lens-retaining clip and drop the lens into your hand.
Clean with lint free lens tissue and ethanol. Replace the lens in the housing, seat properly
and reinstall the retaining clip

Replace the Detector assembly into the detector housing, fitting a new “O” ring.

Replace the complete measurement detector assembly onto the sensor.

7.2.5 Measurement Filter Replacement (EasyCalO Assembly)

The measurement filter is replaced using the following procedure (refer to figure 18 for a cross
sectional view of the assembly):

1

N

Unscrew and remove the outside casing from the EasyCalO Measurement Detector
Housing Assembly. If tight, use the cable connector body flange as a “nut” to gain access.
Loosen measurement filter retaining setscrew. Remove old filter.

Insert new measurement filter, mirror side first, into the housing and locate in the filter
retaining plate.

Tighten the measurement filter-retaining setscrew snug against the filter and ensure the
filter is held in place. DO NOT OVERTIGHTEN.
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Insert the measurement detector assembly and secure with 3 x M3-08 screws and

washers.
Using a fourth M3-08 screw, attach the connector dust cover to the connector flange and

EasyCalO backplate assembly.
Refit the outer casing to the assembly.

MEASUREMENT
FIL'I}ER

e || [mmpea—
g o (¢
>

/ )
FILTER
MEASUREMENT FILTER RETAINING
RETAINING PLATE SCREW
BACK PLATE

Figure 18 - EasyCalO Measurement Detector Assembly

7.2.6 Sensor Wavelength Change

Should it be required to change the operating wavelength of the sensor, both the measurement and
reference filters must be changed.

To change the measurement filter, use the procedure already described above.

To change the reference filter, use the following procedure:

For AF44 models manufactured after 1/1/99:

1
2.

3.

>

S

Remove the lamp housing from the sensor by unscrewing the housing CCW.

Remove the bmp assembly from the housing by unscrewing the lamp assembly CCW. If
tight, use the cable connector body flange as a “nut” to gain access.

The reference detector and filter are located on the outside of the lamp reflector. The
reference detector is mounted on a printed circuit board (PCB) and held in place with two
screws. Remove the reference detector PCB; the filter is located just below it. Turn the
reflector over and drop the filter into your hand.

Check the filter is clean and free of finger marks etc. Clean carefully as necessary.

Fit the new filter into the reflector housing taking care to ensure it is installed “shiny” or
“mirrored” side to the lamp.

Replace the reference detector PCB on top and refit onto the reflector housing.

The complete lamp and power supply assembly is now refitted into the lamp
housing and onto the sensor.
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2-56 X 3/16"

Figure 19 - Reference Detector/Filter Replacement

For AF44 models manufactured before 1/1/99:

1
2.

3.

&

S

Remove the lamp housing from the sensor by unscrewing the housing CCW.

Remove the lamp assembly from the housing by unscrewing the lamp assembly CCW. If
tight, use the cable connector body flange as a “nut” to gain access.

The reference detector and filter are located on the outside of the lamp reflector and held in
place with a retaining arm. Remove the screw and retaining arm. Carefully pry out the
detector assembly from the reflector body. The filter is located just below it. Turn the
reflector over and drop the filter into your hand.

Check the filter is clean and free of finger marks etc. Clean carefully as necessary.

Fit the new filter into the reflector housing taking care to ensure it is installed “shiny” or
“mirrored” side to the lamp.

Replace the detector on top and refit the retaining arm and screw.

The complete lamp and power supply assembly is now refitted into the lamp
housing and onto the sensor.

7.2.7 Sensor Window and Gasket Replacement

Sensor optical pathlength is established by the window type(s) used. Each analyzer-sensor pair is
configured for a given pathlength. Windows must be replaced with the same type to maintain
pathlength. Figure 20 represents the available window types and possible pathlengths for sensors
up to 2" line sizes.
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Figure 20 - Window Type vs. Sensor Pathlength
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Replacement of windows or window seals, changing window spacing or other maintenance requiring
the disassembly of the sensor uses the following procedure:

To replace and/or change the windows and seals, the sensor must be removed from the
process line.

7.2.7.1 Sensors without Precision Optical Pathlength Adjuster Option

1. Remove the lamp and the detector housings from the sensor body.

2. Remove the 4 socket head screws from each window-retaining ring and remove the rings.
Be careful to loosen the screws evenly and alternately around the window retaining ring. If
the window is ‘stuck’, apply Acetone to the window seal area and let soak for several
minutes. This may assist in freeing the windows from the seals.

3. Gently push/ease the windows out of the sensor.

4. Inspect the window area and clean as necessary. Inspect the windows for any signs of
abrasive wear or chipping. If any is apparent, replace the windows. Discard the 'O’ rings
and replace with new ones of the same material type. Re-assemble the sensor in the
reverse order, taking care to cross-tighten the window retaining ring screws evenly to
prevent uneven seating. If the sensor pathlength has been changed, the analyzer module
must be configured to reflect the new pathlength. After every re-assembly of an AF44
sensor, it is necessary to carry out a liquid or EasyCalO calibration with its associated
analyzer.

Note: Upon re-assembly, insure that the lamp assembly is mounted on to the side of the flowcell
with the “shorter” length of the two windows.

7.2.7.2 Sensors with Precision Optical Pathlength Adjuster Option

1. Remove the lamp and the detector housings from the sensor body.

2. Remove the 4 socket head screws from each window-retaining ring and remove the rings.

Be careful to loosen the screws evenly and alternately around the window retaining ring. If

the window is ‘stuck’, apply Acetone to the window seal area and let soak for several

minutes. This may assist in freeing the windows from the seals.

Gently push/ease the windows out of the sensor.

4. Inspect the window area and clean as necessary. Inspect the windows for any signs of
abrasive wear or chipping. If any is apparent, replace the windows.

5. Assemble window actuators into window rings, adjusting to their widest position (rotated all

the way into the window ring). Insert the locking setscrews into the sides of the window

rings, but do not tighten.

Install a new “O” seal and window into one side of the flowcell.

7. Place the Thrust Washer into its seat in the actuator ring and install the complete window

ring onto the flowcell, taking care to align the screw holes properly.

Install and tighten the four socket head screws to secure the window ring to the flowcell.

9. Repeat the above for the other side.

10. Once both windows are installed and the rings secured, clean and insert the pathlength
gauge into the cell down through one of the tube entries until it is between the window
faces.

11. Using the Pathlength Adjusting Tool, narrow the pathlength by carefully screwing in the
actuator on each side (in small increments) until the pathlength gauge just touches both
windows. Do not over tighten.

12. Carefully withdraw the pathlength gauge and tighten the locking setscrews to hold the
actuator in place.

13. If possible, pressure test assembled flowcell at two times (2X) process pressure. Re-check
with pathlength gauge and adjust pathlength as needed. Pressure testing cycles the

w
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®
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compression of the window o-rings and actuator upon assembly. This will compensate for

any initial changes in the pathlength.

Note: Some window faces may not be parallel to each other. This is normal, especially with fire-
polished quartz windows. Take care to ensure pathlength gauge does not scratch window faces.

Window Ring
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Seat Thrust Washer
into Actuator.
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(botnsides). —> =210
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flowcell w/ windows 5
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Figure 21 — Assembling the Precision Pathlength Adjustment Rings into the Sensor
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Pathlength Gauge \

Pathlength Adjusting Tool

Tighten Locking Set Screw.
after pathlength is adjusted.

Insert gauge in place. Adjust each side in small increments
on alternating sides until gauge just touches windows.

Figure 22 — Adjusting Pathlength in the Flowcell
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8. REPLACEMENT PARTS LIST
8.1 Model 960 UV Analyzer

DESCRIPTION

PART NUMBER

Fuse, AC Input 3.15A GDA Ceramic

Fuse, DC Input 1A MST

Fuse, Relays/Alarm 125mA MSF

8.2 Model AF44 Ultra-Violet Inline Sensor

DESCRIPTION

1678-0017-00
1678-1000-00
1678-0125-00

PART NUMBER

Replacement Mercury Lamp, Phosphor Coated (276, 280nm)
Replacement Mercury Lamp, Uncoated (254, 295, 302, 313, 365nm)

Reference Detector (Pre 1999 units)
Reference Detector PCB (1999 onward units)
Measurement Detector, UV Enhanced
Detector Lens, Quartz

254nm Interference Filter

276nm Interference Filter

280nm Interference Filter, Measurement
280nm Interference Filter, Reference
295nm Interference Filter

302nm Interference Filter

313nm Interference Filter

365nm Interference Filter

Type 'A" Quartz Window
Type 'B' Quartz Window
Type 'C' Quartz Window
Type 'D' Quartz Window
Type 'E' Quartz Window
Type 'F' Quartz Window
Type 'G' Quartz Window
Type 'H' Quartz Window
Type 'I' Quartz Window

Type 'J' Quartz Window
Type 'K' Quartz Window
Type 'L' Quartz Window
Type 'M' Quartz Window
Type 'N’ Quartz Window

Window Gasket Kit, Silicon Rubber

Window Gasket Kit, Viton

Window Gasket Kit, Black Buna 'N'

Window Gasket Kit, Kalrez

Window Gasket Kit, EPR (EPDM)

Window Gasket Kit, TFE Encapsulated Viton

1415-0150-00
1415-0160-00

1405-0030-00
A020-0050-00
A012-0760-10
1417-0001-00

1410-0254-00
1410-0276-00
1410-0280-20
1410-0280-10
1410-0295-00
1410-0302-00
1410-0313-00
1410-0365-00

1420-0140-01
1420-0190-03
1420-0240-03
1420-0230-03
1420-0180-03
1420-0335-01
1420-0090-01
1420-0315-01
1420-0185-03
1420-0235-03
1420-0165-03
1420-0215-03
1420-0290-01
1420-0340-01

A000-0662-00
A000-0662-01
A000-0662-02
A000-0662-03
A000-0662-05
A000-0662-16
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WARRANTY

Wedgewood Technology, Inc. warrants its products to be free from defects in workmanship and
material. Wedgewood's liability is limited to replacing the instrument or any part thereof, that is
returned by the original purchaser, transportation paid, to the factory within one (1) year after the
date of shipment, provided that Wedgewood's examination shall disclose that a defect existed under

proper and normal use. Wedgewood Technology, Inc., shall not be liable for consequential or
incidental damages.
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Able Instruments & Controls Limited. Cutbush Park, Danehill, Lower Earley, Reading. Berkshire. RG6 4UT. UK.
Tel: +44 (0) 118 9311188 Fax: +44 (0) 118 9312161 Email: info@able.co.uk Web: www.able.co.uk Buy Online: www.247able.com
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