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CHAPTER

1

1 | Introduction

1.1 About This Manual

This manual describes the installation, operation, calibration and maintenance of Series 9
gauges and peripheral equipment. It is intended for use by installation personnel, suitably-
qualified maintenance staff and trained operators.

As an aid to using the manual for installing and setting up the system, we have provided the

following Quick Setup Guide, which gives the essential steps and takes you quickly to the sec-
tions that describe them.

1.2 Quick Setup Guide

The Series 9 gauge system is designed for ease of installation and setup. Just perform the key
steps in the order given below.

Note: The procedure here assumes that your system includes a GCI. If it does not, you can
still follow the procedure, but you will need to perform the setup steps using the
GaugeToolsXL software and its user instructions.

1. Install the gauge system (see Chapter 4 - Installation).
You might need to read the Overview (see Section 5.1 - Overview) and Data entry
(see Section 5.3 - Data Entry) information in the Operation section before per-
forming the following setup actions on the GCI.

2. Select the user language (see Section 6.6 - Local Settings).

3. Select the gauges (see Section 6.10.1 - Selecting Gauges).

4. Check that no error messages are displayed on the GCI (see Section 5.1.4 -
Responding to Error Messages).

5. Name the gauge(s) and measurement channels from the factory defaults as desired
(see Section 6.8 - Editing the Gauge and Measurement Names).

6. Reference the gauge (allowing the gauge to warm up for 2 hours first)
(see Section 7.2.3 - Internal Referencing the Gauge).

7. Create a Product recipe based on factory settings sheet with the desired response
time (see Section 6.4.1 - Creating a New Product).

8. Select the Product recipe (see Section 6.3 - Loading Products).

9. Auto-trim the gauge to the desired reading (see Section 7.2.1 - Using Auto-Trim).
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10. Check and if necessary, adjust the gauge trim value against laboratory reference val-
ues (see Section 7.2.2 - Trim).

11. If there is a wide measurement range, perform a full-range calibration
(see Section 7.2.4 - Performing Full-Range Calibration).

12. If the 4-20mA analogue outputs are being used, set the scaling over the full measure-
ment range (see Section 6.10.3 - Configuring Analogue Outputs).

1.3 Associated Documentation
The following documents are associated with this manual.
+ Packaging Sheet - detailing all dispatched items, for use as a delivery check list

* GaugeToolsXL User’s Guide: 105/14033-01SA

* GaugeToolsXL Installation Guide and Quick Start: 105/14020-SA

1.4 Contact Information

For enquiries relating to the operation and use of the equipment described in this manual
please refer to www.ndc.com, or the Contact section at the beginning of this manual, for com-
pany contact details.
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CHAPTER

2

2 | Safety Information

21 Warnings

» To avoid the risk of electric shock, isolate the mains supply to the equipment before
carrying out any installation, maintenance or repair work.

* The gauge contains items that rotate at high speed and which could cause injury. Do
not operate the gauge unless it is fully assembled.

» Compressed air can be dangerous. Where this is used, observe all relevant local reg-
ulations and follow normal operational good practice for handling compressed air.

» If the gauge is not installed and used in the manner prescribed in this manual, the
safety protection afforded by the equipment may be impaired.

2.2 Cautions

* The gauge and associated equipment contain static-sensitive devices. During installa-
tion, maintenance or repair, observe standard electrostatic precautions to avoid dam-
aging the equipment.

» Clean the gauge windows and external equipment surfaces with clean non-abrasive
materials only, in accordance with the cleaning instructions (see Section 8.2 - Clean-
ing). If in doubt, contact Nordson.
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CHAPTER

3

3 | System Overview

Each Series 9 gauge installation is optimised specifically for a particular application, to suit the
environment in which it will operate and to provide the appropriate process measurements.

3.1 System Components

The Series 9 gauge system has the following key components, which may be configured in a
wide range of stand-alone and multi-gauge configurations.

¢ Gauge
e Gauge Control Interface (GCI)
e Operator Terminal (OT)
¢ Power Hub (PH)
¢ Gauge Control Port (GCP)
e Switched Hub
¢ Hand-Held Gauge Interface (Gl)
The gauges and peripheral unit enclosures are available in various formats and materials for

use in different environments. Each component (excluding the GI) may be supplied in some or
all of the following.

Gauges » Stainless steel, IP67

+ Stainless steel, IP67, Atex certified option

Peripherals * Molded ABS enclosed
+ Stainless steel enclosed (Atex option)

*  Aluminium panel-mounted
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Gauge

Series 9 gauges are intelligent devices that
perform all of the measurement and processing
functions of the system internally, and provide
direct outputs of the calibrated measurement
values. They also generate the displays shown
on the OT and GCI, which allows, for example,
gauge firmware updates to be automatically
reflected in all operator displays.

The gauges work on the principle that different
product constituents absorb Near Infra-Red
Light (NIR) at specific wavelengths. The
gauges emit NIR light at these wavelengths
and then accurately measure the amount
reflected from the product. From this, they
generate outputs that are directly proportional
to the amount of each measured constituent in
the product.

'\'ﬂl .il

Part No. 120/16000-00SA

There is only one version of the enclosure - cast stainless steel 316L with Sapphire window
and air purge window. They may be fitted with options, including water or vortec cooling,

depending on environmental conditions.

By default, the gauges communicate with other system devices via Ethernet. They are powered from
a 24Vdc supply, and connect to the system by means of a single cable carrying both data and power.

3-2
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Gauge Control Interface (GCI)

The GCI provides supervisor-level access to up
to 16 gauges within the same network. It
includes an embedded universal power supply
(input: 85 Vac — 264 Vac) that outputs 24Vdc
for connection to a single Series 9 gauge.

The GCI provides an Ethernet port to a single
gauge, 2 extra Ethernet ports to support “daisy
chain” gauge networking, and an RJ45 external
Ethernet port for quick connection to a
computer.

The operating and display interface is a
10-inch, high-resolution capacitive
touchscreen.

Features allow for direct interaction with the
gauges for functions such as taking sample
measurements and performing calibration, and
for performing supervisor functions such as
maintaining user passwords.

T NX
(8 <
'T# " # =
| 1

Part Nos. 120/16001-01SA (Standard),
120/16268-01SA (Stainless Steel)

Product definitions can be created through the GCI, each of which is a collection of settings for a

specific gauge and measurement application. These are stored in the gauges and can be recalled

from the GCI.

The GCI can be supplied with an option of up to 4 boards total (any combination). Combination
specific to user requirements include (2) scalable analogue outputs, eight opto-isolated digital inputs
and eight digital outputs. Fieldbus communications protocols supported by the GCI include the

ProfibusDP and DeviceNet gateways.
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Operator Terminal (OT)

The OT is dedicated to one individual gauge
and is located near to it in the process. It
includes an embedded universal power supply
(input: 85 Vac — 264 Vac) that outputs 24Vdc
for connection to a single Series 9 gauge.

The OT provides an Ethernet port to a single
gauge, 2 extra Ethernet ports to support “daisy
chain” gauge networking, and an RJ45 external
Ethernet port for quick connection to a
computer.

The operating and display interface is a
10-inch, high-resolution capacitive
touchscreen. It enables the operator to carry
out process-related tasks such as viewing
measurement and product sampling.

The OT cannot change any process-critical
gauge settings or perform any supervisory
tasks.

Fieldbus communications protocols supported
by the OT include the ProfibusDP and
DeviceNet gateways.

Power Hub (PH)

The PH includes an embedded universal power
supply (input: 85 Vac — 264 Vac) that outputs
24Vdc for connection to a single Series 9
gauge.

Itis an integrated Ethernet hub that provides an
Ethernet port to a single gauge, 2 extra
Ethernet ports to support “daisy chain” gauge
networking, and an RJ45 external Ethernet port
for quick connection to a computer.

Part Nos. 120/16001-02SA (Standard),
120/16268-02SA (Stainless Steel)
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Gauge Control Port (GCP)

The GCP powers one gauge. It includes an
embedded universal power supply

(input: 85 Vac — 264 Vac) that outputs 24Vdc
for connection to a single Series 9 gauge. The
GCP is an integrated Ethernet hub that
provides an Ethernet port to a single gauge,

2 extra Ethernet ports to support “daisy chain”
gauge networking, and an RJ45 external
Ethernet port for quick connection to a
computer.

The GCP can be supplied with an option for
(2) scalable analogue outputs, eight opto-
isolated digital inputs and eight digital outputs.
Fieldbus communications protocols supported
by the GCP include the ProfibusDP and
DeviceNet gateways.

Switched Hub

The switched hub serves as a sealed 4-port
switched Ethernet hub for the gauges in multi-
gauge systems. It can also provide the
interface for communication between the
Series 9 network and a factory network,
allowing only the required data to pass
between the two.

Part No. 120/16435-01
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Hand-Held Gauge Interface (Gl)

The Gl connects to the PH, OT, GCI and GCP
via an RJ45 Ethernet cable.

It comprises a rugged 10-inch touch-screen
tablet with IP65 sealing, and comes with a wrist
strap for convenience.

The Gl runs the Android operating system, with

access to the following:
Part No. 120/16479-01SA

* Measurement display and trending

*  Product sampling

» Gauge diagnostics

»  Gauge product configuration tools
The Gl includes an option to add a Docking

station for measurement viewing in the control
room.
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3.2

3.21

Configuration Examples

The following examples show typical configurations of Series 9 gauges to illustrate the appli-

cation of the system components.

Single Gauge System

Interface to plant —_—

control system
85-264vac

50/60Hz

~A0 ','-,”’ii,’il (cable provided by Customer)

i

el S9 services cable 20m
max.

3
..
L

Series 9 Sensor

;;;;;;;;;; Series ‘J

Teuml

Conveyor or similar

Figure 3-1 A single gauge system with GCI

Figure 3-1 shows a Series 9 gauge that is connected by a Services cable to the GCI (Gauge
Control Interface). The GCI provides an interface to the plant control system via Ethernet and
its analogue and digital /0. The gauging system is powered from an 85-264 VAC,

50/60Hz cable that is provided by the customer to the GCI.
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3.2.2 Multiple Gauge System

Example 1

ConnectSeries 9
to PLC systems
without the need
for separate PC

o

Network up to 16
gauges viaa
central Ethernet
hub or daisy chain

Figure 3-2 A multiple gauge system with GCl and OTs

Figure 3-2 shows a system with multiple gauges, each gauge connected to an OT (Operator
Terminal). The OTs are daisy chained and connected to a central GCI (Gauge Control Inter-
face). The GCl is connected to a PLC or SCADA system.
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Example 2

GClI

Figure 3-3 A multiple gauge system with GCI and PHs

Figure 3-3 shows a system with multiple gauges, each gauge powered from a PH (Power
Hub). The PHs are networked together with a central GCI (Gauge Control Interface).

3.2.3 Portable Hand-Held Option

Figure 3-4 A Gl connected to a Power Hub
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Figure 3-4 shows a Gl (Hand-Held Gauge Interface) that connects to a Power Hub. The con-
nection is through an RJ45 patch cable. The Gl is positioned near the gauge for sampling and
configuration. There is an optional Docking station located in the control room for measure-
ment viewing.
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3.3 Air Purge Window

The Air Purge Window (APW) is used where the atmosphere in which the gauge is required to
operate contains a high level of dust or other pollutants. Using a clean air supply, it reduces
gauge window contamination by maintaining an area of positive air pressure over the window
surface (see Section 4.7.3 - Fitting the Air Purge Window).

3.4 System Options

3.4.1 Air Flow Pressure Monitor Option

An optional air flow pressure monitor board is available inside the Series 9 gauge to alert the
operator when the air supply has failed or not been turned back on after a system shutdown
and cleaning (see Section 9.4 - Pressure Sense Option).

3.4.2 Internal Gating Option

This option enables the gauge to make reliable measurements of discontinuous products by

switching the infra-red measurement system on only when there is product in the beam-patch
area. It operates by using two infrared sensors located within the gauge to detect changes in
the distance between the gauge window and the viewed surface.

The option is available with small and large beam patch (see Section 9.1 - Internal Gating
Option).

3.4.3 Temperature Measurement Option

The temperature measurement option provides the ability to measure the temperature of the
product at the gauge location or a remote location, and display the readings on one channel of
the OT and GCI (see Section 9.2 - Temperature Measurement Option).

3.44  Water Cooling Option

Series 9 gauges can be fitted a water based heat exchanger with water inlet and outlet con-
nectors. This allows cooling water to be circulated, enabling the gauge to work in high ambient
temperatures (see Section 4.7.4 - Connecting Water Cooling).
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3.45 Cooling
3.4.5.1 Temperature Monitoring

The Series 9 gauge has an internal temperature sensor that is used both as an input for the
automatic cooling system and for over-temperature protection. It will output a temperature
warning if the gauge exceeds 70°C/158°F and shut it down when it exceeds 75°C/167°F to
reduce the maximum internal temperature and preserve the gauge electronics.

3.45.2 Vortex Cooling Option

Series 9

Figure 3-5 Integrated heat exchanger

The internal temperature of the gauge is typically 15°C/59°F above ambient. The Vortex cool-
ing option is used for environments exceeding 50°C/122°F. This cooling option uses a vortex

unit to create a cold air flow from a compressed-air supply, which is then circulated through a
heat exchanger in the gauge (Figure 3-5). The vortex unit is close-coupled to the gauge, and

factory-fitted as part of the assembly (see Section 9.3 - Vortex Cooling Option).
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3.4.53 Cooler Solenoid Control (Sensor) Option

An optional cooler solenoid controller optimizes air usage by only cooling the gauge when
needed (Figure 3-6).

GCI

: Series 9 Gauge with

Vortex cooler

DC POWER & ETHERNET 1

AC MAINS —m T —

solenoid box

1] a
Solenoid
AIR SUPPLY b ]

Figure 3-6 Cooler solenoid control option

3.4.6 Heater Option

The Heater option allows the gauge to operate in cold environments below 0°C/32°F down to
-30°C/-22°F (see Section 9.7 - Heater Option).

3.47 Common Gauge Connector (CGC) Cable Option

This option is used in scanning applications, and connects a Nordson High Flex cable to a
Common Gauge Connector on the Series 9 gauge (see Section 9.5 - Common Gauge Con-
nector (CGC) Cable Option).
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CHAPTER

4

4 | Installation

4.1 Installation Good Practice

Observe the following points when selecting the mounting location for the gauge.
*  Product View
Choose the position for the gauge carefully so that it views only material that is repre-
sentative of the product at the relevant stage in the process (see Section 4.7.1 - Posi-
tioning).

¢ Site Requirements

Check that the mounting position and the available services conform to the Site
Requirements (see Section 4.3 - Site Requirements).

¢ Gauge Mounting

Ensure that the gauge support is rigid, and free from vibration during normal opera-
tion.

¢ Atmospheric Contaminants

If the working environment has a high level of airborne contaminant (e.g. dust and
dirt), attach an air line to the air purge window.

¢ Electromagnetic Compatibility

Follow the EMC precautions (see Section 4.4 - EMC Precautions) to avoid interfer-
ence from other equipment.

¢ Ambient Light

Shield the gauge window and measuring area from direct sunlight as this may affect
the sensitivity of measurements.

e Peripheral Unit Location

Peripheral units such as the OT and GCI must be installed where the risk of mechani-
cal damage is low.
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4.2 Hazardous Environments

Series 9 Gauge

Standard Series 9 gauges are not suitable for installation in explosive gas or dust envi-
ronments.

Nordson provides special versions of the Series 9 gauge and peripherals, which are certified
for use in non-mining applications, dust or gas explosive atmospheres.

Please consult Nordson for details, which are covered by a separate user guide.
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4.3 Site Requirements

The installation site for the Series 9 system components should meet the following environ-

mental and supply requirements.

Environmental

Operating temperature range

Series 9 gauge

0°C - 50°C without cooling

0°C - 70°C with cooling

GCl, OT, GCP, PH

0°C - 50°C

Relative Humidity

Gauge, GCI, OT, GCP, PH

5% - 95% (non-condensing) over the full operating
temperature range

Electrical

Mains supply

The power supply requirement is 100W through a single
phase supply in the range: 85Vac - 264Vac, 47-63Hz

Equipment permanently connected to the mains supply should incorporate an accessible and
clearly identifiable isolating device, such as a double-pole isolator switch or circuit breaker,
positioned near to the equipment. Ensure that the isolator is appropriately rated for the cumu-

lative load.

Air Supply

For Air Purge unit option:

20 L/min, measured at the air purge
window (see Section 4.7.3 - Fitting
the Air Purge Window)

Air supply must be instrument quality —i.e. dry, clean and
oil-free.

Nordson uses a 40um element filter followed by a 0.01um
coalescing filter to achieve this standard.

Water Supply

For gauge water cooling option:

Ambient temp. up to 70°C

Clean water. Flow rate: 200mL/min, Temp: <25°C
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4.4 EMC Precautions

Use the following guidelines to minimise the effects of electrical interference.
1. Ensure that the system is supplied with a clean mains supply (instrumentation supply).

2. Lay signal cables in a low-power signal conduit, and mains cables in low-power mains
supply conduit.

3. Ensure that no part of the gauge/system or cabling is placed near sources of strong
EMI (Electromagnetic Interference). Example sources of EMI:

* Large electric motors

*  Welding equipment

* Large static discharges
* Infrared ovens

* Microwave ovens

+ Large transformers

+  Transmitters

»  Power control circuits

Note: Do not alter any cables or enclosures without prior permission from the Engi-
neering Department at Nordson.

For advice or help on installation concerning EMC, please contact the Customer Care Help-
desk at Nordson.
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4.5 Unpacking

1. Check against the courier's Delivery Note that all listed items have been delivered.

2. Unpack all equipment in a clean area. Retain the packaging for future use, if possible.

3. Retrieve and keep the documentation included in the packaging:

Packing Sheet - which lists all supplied items

4. Check the equipment carefully for any signs of damage.

5. If any items are missing or damaged, notify the carrier, Nordson or the agent of Nord-
son (see Section 1.4 - Contact Information) as appropriate.

6. If the equipment is to be stored prior to installation, ensure that the storage conditions
are suitable (see Section 4.6 - Storage).

4.6 Storage

Before installation, store the equipment in the environmental range:

Temperature:

0°C - 70°C

Humidity:

5% - 95% (non-condensing)

Include desiccant if there is any possibility of condensation. After storage, allow the equipment
to reach ambient temperature before installation.
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4.7 Installing the Gauge
4.71 Positioning

The following points should be taken into account when positioning Series 9 gauges.
Direct Viewing
When viewing the product directly, the gauge should be installed above a moving and continu-

ous stream of product without gaps. Ideally, the depth of the product should be at least a few
centimeters - enough to obscure the conveyor surface completely.

In most applications, the gauge should If there is a possibility of gaps in the product,
be fixed to a horizontal mounting so that the gauge must be mounted at an angle.
the infrared beam is perpendicular to the This prevents direct reflection of the infrared
surface of the product. beam from the conveyor surface into the

gauge window, which could affect measure-
ment accuracy.

PRODUCT

PRODUCT

Figure 4-1 Positioning the gauge

Position the gauge at the correct pass height from the product surface, according to the beam
patch size (Figure 4-1). Fluctuations in the product surface should be kept within the allowable
limits shown for the pass height.

Beam patch size Large (60mm) Medium (25mm) Small (10mm)

Pass height (A) 250 £100mm 200 £50mm 140 £20mm

(measured from outside
surface of window)
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Window Viewing

Where the process is enclosed, the gauge can view the product through a glass or sapphire
window. In this case:

+ To prevent reflections, the gauge must be angled with respect to the window
(Figure 4-2).

* Asolid bed of product must be flowing against the viewing window. Otherwise, spuri-
ous reflections and the varying path length of the gauge beam may affect measure-
ment accuracy.

* Arrangements must be made to keep the viewing window free from accumulated
product.

PRODUCT

2o 3
== 3
o> «—39
Og c
s o

=]

GLASS
WINDOW

Figure 4-2 Positioning the gauge with respect to the window
Product Surface

Measurements after a dryer or conditioner are best taken as far down stream as possible to
give the product a chance to equilibrate. If there is danger of the surface not representing the
bulk product (from surface drying of a hot product, for example), then a plough or other mech-
anism should be installed just before the gauge location to turn over the product. This is
essential to ensure that the measurements are representative of the bulk product.

Gauges Fitted with Internal Gating Option
The mounting height for gauges fitted with this option must take account of the thickness of the

product. Refer to the gating option section (see Section 9.1 - Internal Gating Option) before
mounting the gauge.
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4.7.2 Mounting

The gauge may be attached to any suitable mounting bracket or frame, using the four

M8 x 10mm mounting holes provided in the top of the case (Figure 4-3). Two sets of fixing
screws suitable for attaching the gauge to mounting plates of different thickness are provided
in the Series 9 Gauge Kit.

4 X Méx1.0 Tapped Hole

CUSTOMER MOUNTING PLATE HOLE SPACING

AN
ﬁ

All dimensions in mm

Figure 4-3 Mounting the gauge
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The mounting must be rigid and vibration-free. The mounting arrangement must provide suffi-
cient clearance for fitting and removing connectors, and enable the gauge to be positioned

correctly with respect to the product. The mounting hole positions for the cast and stainless
steel gauges are shown in Figure 4-4.

75 =

yfztxwx 14 DEEP

%
f

| 75

)
¢

©

All dimensions in mm

Figure 4-4 Mounting holes

For details of case and fitting dimensions, refer to the outline drawings (see Chapter 12 - Out-
line Drawings).
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An easy, slide-mounting Adapter Plate is supplied with each gauge to facilitate safer manual
handling and installation (Figure 4-5).

MOUNTING PLATFORM

EASY MOUNT BRACKET

M6 SCREWS

4 X M8 SCREW

Figure 4-5 Easy slide-mounting adapter plate
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Figure 4-6 Sliding the gauge into the bracket

The plate is first bolted to the mounting bracket over the production line and the Series 9
gauge is slid into the bracket, which supports the weight of the gauge (Figure 4-6). It is then
simply locked into position with four (4) retaining bolts (Figure 4-7).

Figure 4-7 Retaining bolts
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4.7.3

Fitting the Air Purge Window

The air purge window (APW) inhibits window contamination by maintaining a positive air pres-
sure around the window area. It is secured to the gauge by a set screw that locates into a

groove around the outside of the window bezel.

Fit the APW (Figure 4-8) as follows:

1. Check that the cylindrical insert and gaskets are located correcily in the air purge

housing.

| Sgiess'c' <

Figure 4-8 Air purge window (APW)

2. Fit the APW onto the gauge by sliding in place and fix by tightening the single captive

thumbscrew.

3. Using 6mm diameter pipe, connect a clean, dry and oil-free air supply to the air con-

nector.

4-12
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4. Regulate the air supply (Figure 4-9).

Typically, the stated air flow (see Section 4.3 - Site Requirements) can be
achieved from a 30 psi (2 Bar) supply delivered through 3m x 6mm & pipe
(4mm inside Q).

If an air-flow meter is not available, a reasonable assessment can be made by
holding your hand a few centimetres below the air purge window and increas-
ing the air pressure until you can feel a gentle air flow.

The figure given for air flow is, in any case, only a guide for a starting value and
should be adjusted according to experience after a period of operation. If win-
dow contamination is significant, increase the air flow until it is reduced to an
acceptable level.

COMMON GAUGE
( CONNECTOR
P

N

~—AIR PURGE INLET
200 FOR émm TUBE

Figure 4-9 Air supply
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4.7.4 Connecting Water Cooling

If the gauge is fitted with a water cooling option, connect the water supply to the water in/out
connectors (Figure 4-10). The direction of water flow is not important. The water supply must
comply with the specification given in the Site Requirements (see Section 4.3 - Site Require-
ments).

N

FEMALE QUICK COUPLING 1/4"

All dimensions in mm

Figure 4-10 Water supply

The gauge includes push-on connectors (thread size G1/4) to connect to an integrated heat
exchanger to circulate cold water (Figure 4-11). For example, with an ambient temperature of
70°C/158°F, a water flow rate of 200ml/min (@22°C/70°F) will result in an internal gauge tem-
perature of 50°C/122°F.
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Figure 4-11 Water cooling connectors

Note that condensation on the outside of the enclosure may be an issue if the gauge is cooled-
too much compared to the ambient temperature.
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4.8 Installing Peripherals
4.8.1 Molded ABS Units

The mounting for the OT, GCI, Gauge Control Port and Switched Hub is identical. All units
have four mounting holes through the rear of the enclosure, which can be used to fix them to a
wall or other flat surface, or to the Nordson mounting plate option.

Make sure that the chosen location provides adequate clearance below the unit for insertion
and removal of cables. The cables to the unit should be placed away from heavy-duty power
cables and cables carrying high frequencies to other equipment.

To mount a peripheral unit (Figure 4-12):

1. Undo the 4 screws in the corners of the lid with an M5 Allen key and open the hinged
lid.

2. Fix the unit to a suitable flat surface using the mounting holes.

3. Complete all electrical connections to the unit (see Section 4.9 - Electrical Connec-
tions).

4. Refit the lid and screw down tight.

306 135~

e GAUGE CONTROL INTERTACE
89— IS / M4 EARTH STUD o SOWERHUS
,47’%“) or STANDARD OPERATOR TERMINAL
. “‘I'/'_/7© — T GCP GAUGE CONTROL PORT
i {llo e “ffj
i - f

Figure 4-12 Mounting dimensions of peripheral units
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4.8.2 Stainless Steel Units

Make sure that the chosen location provides adequate clearance below the unit for insertion
and removal of cables. The cables to the unit should be placed away from heavy-duty power
cables and cables carrying high frequencies to other equipment.

The mounting of the unit is made through 4 x M5 threaded boss at the rear and needs to be
made through a suitable wall plate.

Complete all electrical connections to the unit (see Section 4.9 - Electrical Connections).

4%

¢ M5
25.0— 2540 MOUNTING HOLES

i

30

0y
i | 1
iTi Lo

— 9] —=

Figure 4-13 Mounting dimensions of stainless steel unit

See Figure 4-13. All dimensions are in mm.

4.8.3 Panel-Mounted Units

Some peripheral components, such as the GClI, are available for panel mounting into existing
equipment. These comprise a front panel (1) with the working assemblies (pcb, touch screen,
etc.) attached, and a rear cover (2). Both items are secured to the mounting panel by four
threaded studs (3). See Figure 4-14.
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Note: The maximum allowable mounting panel thickness is 9mm.

4 X M5 SCREWS

SECTION B-B

6 X M5 SETSCREW

OPENING FOR CABLE ACCESS

M5 STANDOFF

All dimensions in mm

Figure 4-14 Panel mounting dimensions
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192+1

2020 208.0

266%1

= 2740 —

CUSTOMER PANEL CUTOUT DIMENSIONS

All dimensions in mm

Figure 4-15 Customer panel cutout dimensions
To mount the unit:

1. Create the aperture and mounting holes in the relevant panel, as shown in
Figure 4-15.

2. Fit the front panel and secure with the mounting studs.

3. Complete all electrical connections to the unit (see Section 4.9 - Electrical Connec-
tions).

Note: The cables must be supported to prevent strain on the pcb connectors.

4. Fit the rear cover and secure with the screws supplied.
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4.9 Electrical Connections

The following section provides details of the electrical connections for the Series 9 gauging
system.

The electrical connection to the gauge is made through a supplied services cable with a circu-
lar screw lock connector. However, the gauge must be permanently connected to earth
through one of its M8 mounting screw holes using a 4mm square (minimum) cross-sectional
area earth braid (Figure 4-16).

143
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i
war
e
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4 X M8 X 14 DEEP

Figure 4-16 M8 mounting screw holes

All the peripherals must also be permanently connected to earth through its M4 earth stud
using a 4mm square (minimum) cross-sectional area earth braid (Figure 4-17).

M4 earth stud

Figure 4-17 M4 earth stud
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Connections to all the peripherals (GCI/GCP/OT/PH) are routed through cable glands and
made to screw terminations that have a common arrangement, as per the following sections.
The gland nut must be tightened with a torque wrench to 3.5Nm to form a good seal with the
cable braids trapped in the gland, as per Figure 4-18.

BULK HEAD GLAND

DOMED NUT
SCREEN

CABLE

{

\ PLASTIC INSERT

KEEP AS SHORT AS POSSBILE

Figure 4-18 Gland nut
4.9.1 Mains Power Connection

The power supply requirement is 100W through a single phase supply in the range:
85Vac - 264Vac, 47-63Hz.

The mains power cable provided by the user, must be 3-core mains cable, double insulated,
18 AWG (minimum) wire gauge with an outside diameter in the range @6.0mm to &10.0mm to
ensure it will seal in the cable gland.

The cable should be routed through the gland closest to the power terminals as shown in
Figure 4-19, following the legend on the board, terminated from left to right; 1 = Earth,
2 = Neutral. 3 = Live.

Series 9 - General: Installation | 4-21



4.9.2

Figure 4-19 Mains power cable connection

Gauge Services Cable Connections

The gauge cable connector is first mated to gauge connector and locked in place using the
connector screw lock ring in a clockwise motion.

The free end of the gauge cable is terminated to the screw terminals marked "ETH2 24V"
using the following table. See Figure 4-20.

Wire Colour "ETH2.24VH Function
terminal

Pair 1 White Tx- Ethernet Tx-
Pair 1 Orange Tx+ Ethernet Tx+

Pair 2 White Rx- Ethernet Rx-

Pair 2 Green Rx+ Ethernet Rx+

Pair 3 White UNFUSED + Power output +24Vdc
Pair 3 Brown UNFUSED + Power output +24Vdc
Pair 4 White UNFUSED - | Power output OVdc return

Pair 4 Blue UNFUSED - | Power output OVdc return

4-22
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Figure 4-20 Gauge services cable connection
Note that the twists in the pairs must be continued up to the termination point.

The FUSED + and - terminals provide 24Vdc output power for other options.

Series 9 - General: Installation | 4-23



4.9.3 Analogue and Digital Inputs and Outputs

The GCI and GCP can be populated with up to four input/output boards that can plugged in
and stacked in two rows, as shown in Figure 4-21, for example.

Analogue output
board #1

Digital output
board #3

Analogue output
board #2

Digital input

board #4 2 25605600 FERITDOT

———

wnr’ "-__ . iﬂ

£na L4 Vi e . e e !
\ U

-~
[ A

Figure 4-21 Input/output boards
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49.3.1

Analogue Output Board
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Figure 4-22 Analogue output board

Provides two isolated Analogue outputs that can be set for 0-10v (V) or 4-20mA (1) by the slide

switches as shown on the board legend (as V and I) with the following connections.

Terminal Number

Left to right Function
1 Channel 1 +
2 Channel 1 -
3 Channel 2 +
4 Channel 2 -

Series 9 - General: Installation
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4.9.3.2 Digital Outputs

__...m

Figure 4-23 Digital outputs

Provides eight N/O relay contacts (125vac/60vdc/1A maximum ratings) with connections in the
table below.

Terminal Number

Left to right aagEtion
1and 2 Relay contact 1
3and 4 Relay contact 2
5and 6 Relay contact 3
7 and 8 Relay contact 4

9and 10 Relay contact 5
11 and 12 Relay contact 6
13 and 14 Relay contact 7
15 and 16 Relay contact 8
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49.3.3

Digital Inputs

:
:
!
j

O "

Figure 4-24 Digital inputs

Provides eight Opto-isolated inputs (Low Ovdc and High 3vdc-30vdc) with connections in the

table below.

Terminal Number
Left to right

Function

Input 1

Input 2

Input 3

Input 4

Input 5

Input 6

Input 7

0| Nl B~ WOIDN

Input 8

9&10

Common Ov
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49.4 Ethernet Cable Connections

: " : GCl 1.30
N -:]— - ==

Figure 4-25 GCI/PH Ethernet connection

The communication between GCI/OT/GCP/PH units is through an Ethernet protocol, with the
connection made through the screw terminal connectors marked "ETH3" and "ETH4" on the
motherboard of each unit.

The cabling linking each unit together must be Industrial Cat5E type network cable (normally
supplied) with an outside diameter in the range @6.0mm to &10.0mm, with connections made
as per the table below for each end.

"ETH3"
Wire Colour "ETH4" Function
terminal
Pair 1 White Tx- Ethernet Tx-
Pair 1 Orange Tx+ Ethernet Tx+
Pair 2 White Rx- Ethernet Rx-
Pair 2 Green Rx+ Ethernet Rx+

Note that the twists in the pairs must be continued up to the termination point.
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4.9.5 Switched Hub Connections

The switched hub provides eight switched Ethernet ports for connection to Series 9 gauges
and peripherals, and for interfacing with a factory network, according to system requirements.

The connector functions are identified in Figure 4-26. Details of specific gauge, peripheral,
power and other connections to the hub are given in the relevant sections.

o
o
o
o]
o
O fo
O O
O O
PL16
PL17 PL1 PL2 PL3 FL4 FL5 FLE PL7
1= T [@ 7] [® T ' T3 3 ]
|®®®| Ieeeelleeeallea ceo @I |®®®®ee|Ieeeelleeeelleeeel
+ - + - = - ++ - + - — FF+ - +- +-=+= +—+— = 4=
I.TI 24\¢’h Rx Tx 4)( Tx 4V Out Rx Tx 24V Out Rx Tx Rx Tx Rx Tx Rx Tx

SK9

Figure 4-26 Switched hub connectors

Connector Function

PL16 Earth connections

PL17 24vdc Power in

PL1, PL2, Ethernet connections to GCI, OT, PH, GCP and user network
PL3, PL4,

PL5, PL6,

PL7
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Connector Function

SK9 System services, typically for connection of laptop running GaugeToolsXL
software.

49.51 Power Supply to Switched Hub

A Nordson 24V power supply unit (PSU) is supplied with the switched hub. This is connected
to the switched hub as detailed below.

PSU Wire Colour Function Switched Hub
Red +24V In PL17 /1
Blue ov PL17/2
Green Earth (Ground) PL16 / 1-4 (optional)
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FS3 FS4

PI13 P19 PL11 PL15
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Figure 4-27 Power supply to switched hub connectors

Gauge 1 Gauge 2

Connector Connector Function

PL12 PL13 Power in

PL8 PL9 Ethernet and power to single-cable Series 9 Gauges

PL10 PL11 Ethernet and power out for connection to Series 9 peripherals
PL14 PL15 Earth and option function (Gate)
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CHAPTER

5

5 | Operation

5.1 Overview

The two Series 9 operator interfaces are:

+ The GCI (Gauge Control Interface) which can monitor and control multiple
gauges.

* The OT (Operator Terminal) which is dedicated to a single nearby gauge.

The GCI provides access to all user-controllable functions, subject to user passwords, includ-
ing those used for gauge configuration and calibration. The OT provides access to the range
of functions normally required for day-to-day operation. In all other respects, operation of the
two interfaces is identical, and this section covers both.

In addition to these system interfaces, a standard web browser may be used to configure
aspects of the Gauge Control Port (see Section 5.6 - Gauge Control Port Browser Interface),
which has no user interface of its own.

511 Home Page

The default display for both the GCI and OT interfaces is a Home page, which appears auto-
matically a few seconds after the interface is powered up.

A Home page displays up to four continuously-updated gauge measurements. Various other
operating functions may be selected by touching the appropriate toolbar buttons on the bot-
tom. See Section 5.1.3 - Toolbar Buttons.

A Home page may show a Trend chart in addition to the numeric gauge measurement. If there
are at least two available Home pages, you can switch to a different Home page by touching
one of the circle icons, or the < and > icons to scroll backward or forward.

On the GCI, the Home pages can display measurements from different gauges. On the OT,
they can display measurements only from the single associated gauge.
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Measurement Value Current
Product

Gauge Name Channel Brings up
Trend chart

S9—P’I38 Product: Kettle Cooked23

Measurement 1 o~ I

Toolbar Buttons Gauge Status

Figure 5-1 OT Home page

5.1.2 User Levels

The gauge supports 3 user levels:

* Operator - this is the default user. The user is automatically logged on as the
Operator when the interface is powered up. This user does not require a pass-
word.

* Supervisor— this user requires a password. A user logged on as a Supervisor
has access to more functions than the Operator user.

+ Engineer - this useris primarily for use by Nordson engineers. It also requires
a password. A user logged on as an Engineer has access to more functions than
the Supervisor or Operator user. For example, an Engineer has the capability of
configuring the analogue and digital outputs.

Section 5.2.1 - Logging In as Supervisor or Engineer shows how to log on as a Supervisor or
Engineer.
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The toolbar buttons shown on the bottom of the screen will vary, depending on which user is
currently logged on, and whether the device is a GCI or OT. See Section 5.1.3 - Toolbar But-
tons.

Measurement Value Current
Product
Gauge Name Channel Brings up
Trend chart

S9-P138 Product] Kettle CookedZ

=

Measurement 1

2.49

Toolbar Buttons Gauge Status

Multi;Gauge

Figure 5-2 GCl Home page
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Figure 5-3 shows a multi-gauge screen.

MULTI GAUGE Constituent ({E B RS

S9-P125 S9-P110

Snacks Snacks

- O 6 &

Figure 5-3 Multi-gauge screen

A tap from the multi-gauge screen takes you to the screen for a single gauge (Figure 5-4).
Swipe to switch between these two screens.

S9-P125 Product: Snacks

Moisture

] .

Figure 5-4 Single gauge screen
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51.3 Toolbar Buttons

The toolbar buttons shown vary, depending on:

« whether the device is a GCl or an OT

» which user is currently logged on: Operator, Supervisor or Engineer.
See Section 5.1.2 - User Levels.

These buttons are described below.

Button Description

Home — Brings up the Home page.

Back — Returns to the previous page.

Sample — Brings up the Sample page for taking sample
measurements for calibration.

— " —

= N a2

Product Selection — This button is available to the
Supervisor or Engineer, on the GCI only. It brings up the
Load Product page for loading a Product.

Security — This button brings up the Security page for
logging in or out as a Supervisor or Engineer.

| =2

Gauge Diagnostics — This button is available only to the
Operator. It brings up the Gauge Diagnostics page.

s

Configuration — This button is available only to a
Supervisor or Engineer. It brings up the Settings page.
Note that the Settings page differs, depending on whether
the user is logged on as a Supervisor or Engineer, and
whether the interface is a GCl or OT.

Gauge/Ref. Check — This button appears on the Gauge
Diagnostics page. It brings up the Gauge/Ref. Check

page.
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514

Responding to Error Messages

The Gauge Status is shown in the box on the bottom right of every screen (Figure 5-5). If the
gauge(s) are functioning properly, the message “All OK” is displayed.

ol 8 e

Gauge Status box

Figure 5-5 Gauge Status box

Touch the Gauge Status box to bring up the Gauge Status page (Figure 5-6). This page shows
the Gauge Name, Status, IP Address and duration of uptime.

Gauge Status

Gauge Name Status Details

- 103215169
$9-P101 oK e

10.32.0.40
S9
S9 P105 Apps TSG oK 24.27 days

Figure 5-6 Gauge Status page
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When a fault occurs on a gauge, it is indicated by a highlighted message in the Gauge Status
box, in place of the normal “All OK” message. If there are multiple errors, the one with the
highest priority is displayed.

1. Touch the highlighted error message to display the Gauge Status page.

This lists all gauges with their current status, showing the gauge(s) generating errors.

2. Refer to the error message descriptions (see Section 10.1 - System Error Messages),
and take the relevant actions to clear the error conditions.

3. As each error condition is cleared the associated error message is automatically
removed. On removal of the last error, the message reverts to “All OK”.

5.1.5 Viewing the Software Version and Device Type

To display the page that shows the software version and device type (GCI or OT), slowly tap
the Gauge Status box on the bottom right of the screen (Figure 5-5). After seven taps, that
page should appear (Figure 5-7). If the page appears briefly, then disappears, continue tap-
ping until it reappears.

The information shown on this page will be helpful if you are contacting Nordson for technical
support.

Software Version Device Type

B Series 9 GCI

eries 9 GCI

V1.9.3g (12053)

Nordson

Current Date/Time: 07/08/24 07:25:26 Time Since Reboot: 64 secs
IP Address: 192.168.0.98/24 CPU Usage: 0%
OS Details: Windows: 6.2 Build Date: Jul 312024 11:35:12
All OK

Figure 5-7 Device type and software version
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Note: The information above (excluding the device type) is also accessible to a Supervisor
or Engineer by selecting Information on the Local Settings page. See Section 6.6 -
Local Settings.
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5.2 Security

The gauge supports 3 user levels: Operator, Supervisor and Engineer. See Section 5.1.2 -
User Levels for a description of these users.

Note: Auto Logout Feature
If you are logged in as a Supervisor or Engineer, and there is no screen activity
(i.e., button touches) within the Auto LogOff Time period on the Local Settings page,

you will automatically be logged out, the current user will revert to Operator, and the
Home page will be displayed,

5.2.1 Logging In as Supervisor or Engineer

The Supervisor and Engineer users require a password. To log in as a Supervisor or Engineer:

[
1. Touch the Security button. The Security page will appear (Figure 5-8).

Select User Level

Current User: 'Operator’ [1]

Supervisor Engineer Log Out

Figure 5-8 Security page

2. The topmost button shows the user that is currently logged on. Operator is the default
user.

Touch the Supervisor or Engineer button.
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3. Enter the password for Supervisor or Engineer using the displayed keyboard
(Figure 5-9). See Section 5.3 - Data Entry.

If the password that you entered is correct, you will be logged in as a Supervisor or
Engineer.

Enter Password For 'Engineer’

a8
"1 2 3 45 6 7 8 9 0

€ gwer ty

Caps a s d f g h
Shft \ =z

Figure 5-9 Keyboard for entering password

Note: If you have forgotten the Supervisor or Engineer password, check the Forgotten
Password box in the displayed keyboard, and a message will appear with a code that
you can provide to Nordson to obtain a temporary password.

5.2.2 Logging Out

The Log Out function is only relevant if you are currently logged on as a Supervisor or Engi-
neer. To log out:

[
1. Touch the Security button. The Security page will appear (Figure 5-8).

2. Touch the Log Out button.

This will cause the current user to be set to Operator, and the Home page to be dis-
played.
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5.3 Data Entry

Pages that allow any sort of data entry, such as a name or numerical value, have touch-sensi-
tive fields which appear as white boxes. For example, Figure 5-10 shows editable boxes on
the Edit Product page (which appears only on the GClI).

Product Editor: Snacks

S9-P101 S9-P101 - Moisture
General P\silgialigll Snack Products (corn or |
SYeEIall 1.000

Alarm Limit itigh geXe[s]

Figure 5-10 Editable boxes on Edit Product page

If a setting is shown in a lightly shaded gray box (such as the ones shown on the Gauge Diag-
nostics page, Figure 5-11), this indicates that it is read-only.

0-P10 9-P10 ErNerao
D =sll 54% (DSP)
— . 2ol 50% (Arm) /
Oto
= G eeleol®33.26 hours /
\/

Figure 5-11 Lightly shaded gray boxes on Gauge Diagnostics page

When you touch a data entry field, a full-text keyboard or numerical keypad is displayed, as
appropriate for the required entry.

If a new value is entered for a field in a product, that field is shown in a lightly shaded yellow
color (Figure 5-12).
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Product Editor: test 4

S9-P101 S9-P101 - moisture
General J\[e[elgidslasllcorn or potato): Fried [6]

o219l 1.000
Blglnal 0.480
Alarm Limit High yISRe[e[s]

Control Limit High EEse&
LEIge[S4 5.500

Control Limit Low payus;
Alarm Limit Low [eKe[e[g

Cancel Changes Save Changes

Figure 5-12 Changed value shown in box with light yellow background

There are several different versions of both the full-text keyboard and numerical keypads. The
version displayed depends on the current interface language (see Section 6.6 - Local Set-
tings), and on the particular data entry function.

5.3.1 Numerical Keypad

Figure 5-13 shows a sample numerical keypad that is displayed when the Sample Time box is
touched on the Sample page. Note that the cursor that indicates the current position is
denoted by the flashing vertical sign.

Cursor

- Sample Period

Figure 5-13 Sample numerical keypad

Selected keys appearing on the numerical keypad are described below.
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Function

Delete — Deletes the character previous to the cursor

R &

Clear — Clears the current entry

+
e

+/- — Changes the sign of the current value (e.g., to enter a minus sign (-) to
designate the value as negative)

Decimal Point — Inserts a decimal point

Back — Moves the cursor back by one character

Forward — Moves the cursor forward by one character

Cancel — Cancels the current entry

EE NS

Enter — Confirms the current entry and closes the keypad
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5.3.2  Full-Text Keyboard

Figure 5-14 shows a sample full-text keyboard that is displayed when the Rename button is
touched on the Configure Products page (GCI only). Note that the cursor that indicates the
current position is denoted by the flashing vertical sign.

Cursor

- Rename Recipe From 'Keffl: Cooked25' To ...
Name Kettle Cooked
Bl {ddlolilo]s B Potato Chips

ol el mte nCbs mi pEi el i s L

€ gwe r ty u i o

Ll mih oy Gl palony Gl bl pulon mic
Shft \ z x ¢ v b n m ,

Figure 5-14 Sample full-text keyboard
Some of the keys (e.g., Enter and Cancel) on the full-text keyboard are identical to those on

the numeric keypad. See Section 5.3.1 - Numerical Keypad for a description of those keys.
Additional keys are described in the table below.

Key Function

Caps - Toggles between upper-case and lower-case text entry.
Caps

The alphabetical keys show the current state. Lower case is the default state.

Clear - Clears the current entry

Clr

Shift - Toggles Shift mode on and off.
Shft

Shift mode is automatically canceled after a character is entered.
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Key

Alt

Function

Alt - Toggles full-text keyboards between alternative characters and the
standard keypad display.

Modified Characters - Where relevant for the current language, these enable
accented and other modified characters to be entered.

3

BEEE

Pinyin - Toggles between Pinyin and standard entry modes when the current
language is Chinese.

S
I3

Change - Toggles the full-text keyboards between Hiragana, Katakana and
standard entry modes when the current language is Japanese.

The full-text keyboard is included in the following three categories:

Standard localised keyboard for languages using Roman and Cyrillic alphabets
(see Section 5.3.3 - Standard Localised Keyboard)

Chinese (see Section 5.3.4 - Chinese Keyboard)

Japanese (see Section 5.3.5 - Japanese Keyboard)

Series 9 - General: Operation
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5.3.3  Standard Localised Keyboard

The standard localised keyboard provides access to the basic Roman and Cyrillic character
sets of upper and lower case letters, numbers and punctuation. It also supports language-spe-
cific alternative and modified characters.

There are several modes of operation, as shown in the table below.

Lower-case mode (Default)
1 2 3 4 5 6 7 8 9 0
Toggle the Caps key to
select this mode. This

mode provides numbers Caps a s d f g h
and lower case letters. Shft \

€ gwer ty

Z X C V b n m ,

Caps mode
1 2 3 45 6 7 8 9 0
Toggle the Caps key to e o et e e
select this mode. This

mode provides numbers Caps A S D F G H J K L
and upper case letters. Shft \ Z X C V B N M

’

Shift mode

~ I @ # $ % N & * () _ +
Touch the Shft key to
select this mode. This S s s e e e s s e e
mode provides punctuation oo A O R R R G R R R R e e
characters and upper case

letters. g [ 7 X C AV BN ML < S 2 Clr

Alt

Shift mode is automatically
canceled after a character
is entered.

Alternative mode

Touch the Alt button to
select this mode. This S| S| S | Sl | M| B (S [
mode provides alternative &Il a | s d|  f| g h|j| k|I|;
characters appropriate to T T . T . T7.7.7T_T7 7T T,
the current language.

Sglid \ | z|x|c|v|b|n | m]|,

Alternative mode is auto-
matically canceled after a
character is entered.
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Modified Character mode

Provides accented and
other modified characters.

Modified Character mode is
automatically cancelled
after a character is entered.

5.3.31 Modified Characters

Where modified characters are available, one or more character modifier keys are added.
These keys are displayed in orange, for example:

.OI'.

To enter a modified character:
1. Touch the appropriate character modifier key.

The modifier is entered in the text box, and keys that have modified alternatives are
displayed.

2. If necessary, touch the Shft key to access other characters.
3. Do one of the following.

« Touch the required character key. The character will appear in the text box, and
the modified character mode will be cancelled.

+ Touch the Space key to exit modified character mode.

5.3.4 Chinese Keyboard

When the selected language (see Section 6.6 - Local Settings) is Chinese, the keyboard has
two main operating modes.

Pinyin (default)

Pinyin is a system for entering
Chinese characters by spelling
out their sound using standard
Roman characters.

Literally translated, Pinyin
means 'spell sound' or the
'spelling of the sound'.
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Standard mode
e 2 RS R S R ROR s RO RO B0
The k_eyboard operates as € gwertyu.io
described for the standard

localised keyboards (see Sec-
tion 5.3.3 - Standard Localised oy 5o a5
Keyboard).

f g h j k I

’

The Pinyin key toggles between the two modes.

7

The general procedure for using Pinyin entry is as follows.

1. Select Pinyin mode.

The keyboard enables only those letters that are valid for starting a character sound.

2. Touch the appropriate letter.

This appears in middle bottom button, and the letters that are valid for continuing the
sound are enabled on the keyboard.

-
ye

1
selected letter appears in middle bottom button

3. Continue using the letter keys to spell out the required character sound until the num-
ber keys are enabled.

At this point you can either:

» continue to select letter keys to define the sound or;

» select a number key to define the tone of the sound (approximately similar to add-
ing an accent).
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When a number key is selected, the top row of keys changes to display valid Chinese
characters for the spelled sound.

z1 iRz 22|
3

v.vo1. - T?F

4. Touch the required character, which then clears the roman letters and number in the
middle bottom button.

5. Repeat this process to add all required characters.

Note: Extensive information on the Pinyin entry system can be found at:
http://www.pinyin.info/ and http://en.wikipedia.org/wiki/Pinyin.
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5.3.5 Japanese Keyboard

When the selected language (see Section 6.6 - Local Settings) is Japanese, the keyboard pro-
vides access to three writing systems, each of which has different operating modes.

Hiragana (default)
52 8M 3D DRAE PP LDIEAN X
In Hiragana, you can also

’ fa \ \ waw| e
access the Kanji entry system. S i e i e o ¢ - 5 J@- >
BZF b & L IF T Fo0bnir

I O & £ V0 C & BB d
k=

Katakana
[ {7 e T W S s o T |5 o i e
The keyboard provides for = - _

direct entry of full- and half- S e s sl i i = >
width characters. ANFEF > NF o3 /UL g L

A s e R B Rl B L e R e B e e Gy
i

Standard
1 2 3 45 6 7 8 9 0
The keyboard operates as
described for the standard
localised keyboards A S W R e g ¢
(see Section 5.3.3 - Standard
Localised Keyboard).

C e o 11 e o o e e

Shft \ z x ¢ v b n m

The Change key toggles between the three writing systems.
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5.3.5.1

Hiragana

The Hiragana keyboard provides two systems of character entry.

Direct Hiragana mode in
which characters selected on
the keyboard are added
directly to the text box.

52 B 3dH DS REPRPHLXDEAN A

o e e e e mfe e el e s 5 >

#F b LIEFE LK Fobnir g

A S o s S e e S T 2 o e
&

Kanji mode (default)
Provides the ability to enter
Kanji characters by selecting a
sequence of Hiragana charac-
ters.

20555 ZB0 0 & DbIEA

<r<wyninics il

¥ 5 r LRI < FEF0bAGTLE

PN - - 20 - a3bh 3 dr
I

The Kaniji key toggles between the two systems.

o

Using Direct Hiragana Entry

1. Select the Kanji key.

2. Enter characters, as required, direct from the keyboard.

3. Use the , . , or . key as necessary to access shifted charac-

ters and voiced modifiers (see Section 5.3.5.3 - Voiced Modifiers).
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Using Kanji Entry

The general procedure for using Kaniji entry is as follows.

1.

Touch the required character key.
This will narrow the keypad selection to only those characters that can still complete a

Kaniji character. The Space key shows selected character, with the total number of
Kaniji characters available for selection in parentheses.

For example, after touching the key, the keyboard shows this:

At this point you can do either of the following:
» Narrow the search for Kaniji characters by selecting further characters.
* View currently available Kanji characters.

The procedures are illustrated in the examples below.

Narrow the search View Kanji characters

Select another character. The number + Atany point in the process of enter-
of keys available for further selection is ing characters, the Space key shows
reduced. the number of available valid Kanji

characters. Touch the key to view
them.

0555028000 slnlE A
SRR . - » ~ Bl - EIERERES
=1 - oA - BE - DR

é'%vaanam

Ol

T (16) tE

5-22
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Narrow the search View Kanji characters

»  Continue to add keyboard characters.
When the search cannot be narrowed
any further, the available Kaniji charac-
ters are displayed.

THERTERTABEERE «
BREEBEAFELD S
Y EE R DR
5 5 B W 1 W BE E B 28 Cr

RE k= v

» If there are more Kanji characters
than it is possible to display, touch
the Space key to view more.

EEEEE R N R
R % E R E TR B A
# B HEE MBI AEDE S

Clr
RE

»  Select the required Kanji character. The
selected character will appear in the
text box.

298
203 b 5B D & D IE
<r<w3sranics el

¥ 5 & L I & < F o b hn
I & O & € O C A DH Rk B D
ZIE=

*  The keyboard is now ready for entry of
the next Kaniji character.

* Repeat this process to add all required
Kaniji characters.

» If the required Kaniji character is
available, select it to enter it into the
text box.

* If not, touch the Delete key to return
to the narrowing process.

Note:
http://en.wikipedia.org/wiki/Kanji

Extensive information on the Kanji entry system can be found at:
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5.3.5.2 Katakana

The Katakana writing system provides several modes of operation:

Caps mode

0 X D2 B8 TR A S T =l 8 R O B

O R e T B B R e t >
Use the key to toggle in and i M SIS A R R A /AN RN N e

yIb LY B Y B O X £ * & X dr
k=)

out of Caps mode.

Shift mode
T N ST G A R 8 WS e A

. e e afa ¢ e e >
Use the [N} key to toggle in and out ESSRWIEN NEIN 1SN SW /A VES IR S0 W VTS ST O

of Shift mode. L [PERSTNS5 TRYN  RSIN S R
&

Shift mode is automatically cancelled after
a character is entered.

Half width mode displays a keyboard of
half-width characters.

Use the Change key to toggle

between half width and full width charac-
ters.

Modified Character mode

O 2 )
oo < 4 7 j A
Use the [V , , or rv=F r o n % 5 EaDIDIP

key as necessary to access shifted char- SNy 5 v ¢ 3
acters and voiced modifiers
(see Section 5.3.5.3 - Voiced Modifiers).

Modified Character mode is automatically
cancelled after a character is entered.
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5.3.5.3 Voiced Modifiers

The Hiragana and Katakana full-width modes support character modifiers for voiced and semi-
voiced sound marks. The associated keys are displayed in orange.

To enter a modified character:

1. Touch the appropriate character modifier key.

The keys that have modified alternatives are displayed.

2. If necessary, touch the key to access other characters.

3. Do one of the following.

« Touch the required character key. The character will appear in the text box, and
the modified character mode will be cancelled.

* Touch the Delete key. The modified character mode will be cancelled.
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5.4 Gauge Interface

The Gauge Interface provides facilities for performing tasks related to a particular gauge. You
can take sample measurements or make adjustments to the gauge.

541 Viewing Measurement Trends

It is possible to view a continuously-updated trend graph for any individual gauge measure-
ment channel. This can be done from a Home page:

— Displaying a Trend from a Home Page

n

Touch the Ll—l Home button to bring up the Home page, then touch the
Trend button. Figure 5-15 shows the trend graph that appears on the Home page. The
graph X-axis spans 60 seconds. If desired, it can be changed to 30 minutes or 12 hours,
by touching the 30m or 12h button. Y-axis is centered on the average measured value
over this time. The measured value for the selected measurement channel is shown in a
box above the graph.

Product: Kettle Cooked25

Period: 60 SECS

X-axis
scale
buttons

Figure 5-15 Trend graph on Home page

5.4.2 Sample Function

The sample function is used in conjunction with the Trim function for calibrating gauges
against standard laboratory reference measurements. For information on its use, refer to the
Calibration section (see Section 7.2.2.1 - Obtaining Samples and Calibration).
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54.3 Trim Function

The Trim function is used in calibration procedures to align the gauge measurements with val-
ues obtained using laboratory reference samples. For information on it use, refer to the Cali-
bration section (see Section 7.2.2 - Trim).
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5.5 Gauge Diagnostics

The Gauge Diagnostics function provides facilities for:
* Viewing a range of diagnostic data from the gauge
* Re-referencing the gauge

* Conducting a reference check

5.5.1 Viewing Diagnostic Information

The Gauge Diagnostics page displays various diagnostic information about the gauge. Opera-

|

tors can access this page by touching the Gauge Diagnostics button. Supervisors

and Engineers can access this page by touching the E= Configuration button, and

then selecting Gauge Diagnostics on the Settings page.

There are at least 4 groups of information that can be viewed on the Gauge Diagnostics page,
selectable by touching General, Version, Motor or Lamp from the left pane of the screen.
If your system includes options, additional groups will be accessible here as well.

The General group (Figure 5-16) displays information such as the internal temperature of the
gauge and the window contamination level.

Gauge Diagnostics
S9-P101 S9-P101 - General
(@R NeL:Tol 54% (DSP)
(@ VARGET R 332% (Arm)
Time Since Reboot ZEWANIINS

Version
\Yi[o]¥0]g

Lamp
Height Internal Temp FCANE

Window Contamination [JRe¥E]

Figure 5-16 Gauge Diagnostics page — General group
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The Version group (Figure 5-17) displays information about the version of the software and
application in the gauge.

Gauge Diagnostics
S9-P104 S9-P104 - Version
General Code RV
CVI[elEIN Dec 4 2020 14:30:03
Filter Wheel ID E{ooE]
poJo]l[=1i[elg BV AN Dry end Coatings

Application Config [WI\Y/RANEsX:

Figure 5-17 Gauge Diagnostics page — Version group

The Motor group (Figure 5-18) displays information about the motor, such as the target and
current speeds.

Gauge Diagnostics
S9-P104 S9-P104 - Motor

General Motor at Speed &5
Version

Drive Value
Target Speed gEtZNNE
Current Speed petlwhy!

Wi o] ile]aNRYEIN 14.394

2Ye[N 130.69 days
Ambient Light (Hz)

Figure 5-18 Gauge Diagnostics page — Motor group
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The Lamp group (Figure 5-19) displays information about the lamp, such as the current and
voltage.

Gauge Diagnostics
S9-P104 S9-P104 - Lamp
General Current (Amp)

Version Voltage (V)
Motor

Ye[<N 130.69 days

Figure 5-19 Gauge Diagnostics page — Lamp group

Section 10.1 - System Error Messages describes which parameters on the Gauge Diagnostics
page to monitor when error messages are shown.

5.5.2  Performing an Internal Reference

This is described in the Calibration section (see Section 7.2.3 - Internal Referencing the
Gauge).

5.5.3 Performing a Gauge Check

This is described in the Calibration section (see Section 7.2.5 - Checking Gauge Stability).
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5.6 Gauge Control Port Browser Interface

The Gauge Control Port has no built-in user interface. Instead, its software includes a web
server, which allows configuration functions to be presented on a PC running a standard web
browser such as Chrome.

To use the web browser interface:

1. Obtain the IP address of the Gauge Control Port from the Factory Settings Sheet
(see Section 1.3 - Associated Documentation).

2. Connect a PC network port to the Ethernet RJ45 connector on the Gauge Control
Port.

3. Start a web browser on the PC and enter the Gauge Control Port IP address.

The Gauge Control Port web page should be displayed, which provides access to
functions and to other pages.

S9-P138 - Kettle Cooked23

Measurement 1

-
-
=
<
£
o
2
S
7
©
o
=

16:31:05  16:31:10  16:31:15  16:31:20  16:31:25  16:31.30  16:31:35 16:31:40 16:31:45 16:31:.50 16:31:5516:32:00]

Target: 0.530 Average: 4.943

All OK

The functions provided by the browser interface operate in a similar way to the GCI, except
that pop-up keyboards or numeric keypads are not displayed. Where a text or numeric entry is
required, type it in using the PC keyboard.

The functions of the available buttons are as described in Section 5.1.3 - Toolbar Buttons. Use
the PC mouse to make selections.
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CHAPTER

6

6 | Supervisor and Engineer
Functions

This chapter discusses functions that can only be performed by users with security levels
Supervisor and Engineer. Some of these functions are accessible only on the GCI.

(Section 5.2.1 - Logging In as Supervisor or Engineer describes how to log in as a Supervisor
or Engineer.)

6.1 Settings Page

Users logged on as a Supervisor or Engineer can access the Settings page by touching the

et
ﬁ Configuration toolbar button. Icons on the Settings page vary, depending on whether
the user is a Supervisor or Engineer, and whether the interface is a GCI or OT.

6.1.1 Supervisor — GCI

Figure 6-1 shows how the Settings page appears to a Supervisor logged on to a GCI.

Settings Page

~m——

102

Configure Products Gauge Diagnostics

Local Settings Date/Time Gauge Settings

Figure 6-1 Settings page for a Supervisor on a GCl
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6.1.2  Supervisor — OT

Figure 6-2 shows how the Settings page appears to a Supervisor logged on to an OT.

Settings Page

Gauge Diagnostics

Local Settings Date/Time Gauge Settings

Figure 6-2 Settings page for a Supervisor on an OT

6.1.3 Engineer — GCI

Figure 6-3 shows how the Settings page appears to an Engineer logged on to a GCI.

Settings Page

—

104

Configure Products Gauge Diagnostics

|
& &

Display Settings Hardware Settings

Figure 6-3 Settings page for an Engineer on a GCI
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6.1.4 Engineer - OT

Figure 6-4 shows how the Settings page appears to an Engineer logged on to an OT.

Settings Page

Gauge Diagnostics

|
& Fo!

Configure Display Hardware Settings

Figure 6-4 Settings page for an Engineer on an OT
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6.2

6.3

About Products

Series 9 gauges have a small number of user-configurable settings that govern the way they
measure. Products are named collections of these settings, stored in the individual gauges for
recall as required. Their function is to enable gauges to be adjusted quickly and accurately
whenever the process product is changed.

Normally, gauges are supplied with the required products pre-installed as part of the factory
configuration. Details of these are provided on the Factory Settings Sheet (see Section 1.3 -
Associated Documentation). These products may be modified, and new ones created, using
the procedures described in this section.

Note: To avoid confusion in these instructions between the products stored in the gauges
and the products from which the gauges are taking measurements, where necessary
we have used the terms “gauge product” and “process product” respectively.

Loading Products

Note: This function is accessible on the GCI only.

This function can be used to recall a selected product in the system gauges. When this is
done, the values stored in the product become the current gauge values for making measure-
ments. They are also the values that will be modified by any changes made through the Edit
Product function or through calibration adjustments.

L~

1. Touch the === Product Selection button to open the Load Product page
(Figure 6-5).

S9-P101 Product: Snacks
Select Product
Description

Original Flavor
PC Test

Original Flavor

Original Flavor

dual

Figure 6-5 Load Product page

6-4
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Alternatively, bring up the Configure Products page (Figure 6-6):

l‘-@- Configuration > Configure Products

2. Select the relevant product from the list.

3. Touch the Load button.
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6.4 Managing Products

Note: The Configure Products page and its buttons are accessible on the GCI only.

To bring up the Configure Products page (Figure 6-6), touch the = j Configuration but-

ton, then touch 8 Configure Products.

Series9 SN12345 Product: colour
Select Product

Name Description

A test product

colour

Default Product

Figure 6-6 Configure Products page
The buttons on the Configure Products page are described below.

Note: The Load button on this page performs the same function as the Load button on the
Load Product page (Figure 6-5) - that is, it loads a selected product.
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6.4.1 Creating a New Product

The following procedure has the effect of creating and storing a new product in selected sys-
tem gauges. In each gauge, the current gauge settings are used as the initial settings for the
new product. The settings can then be changed by editing the product.

1.

Open the Configure Products page (Figure 6-6):

Lﬁ- Configuration > Configure Products

Touch the New button.
Enter a Name for the product using the keyboard provided.

Touch the Description box and enter a description of the product using the keyboard.

Touch the Enter button to save the entry.

Follow the procedure below (Section 6.4.2 - Editing an Existing Product) to edit the
settings in the product.

6.4.2 Editing an Existing Product

The Edit Product function allows the settings in the product to be adjusted according to
requirements. Some of these settings are described below.

e Algorithm The measurement algorithm supplied with the gauge is optimised

for the intended gauge application. Refer to the Factory Settings
sheet supplied with the equipment for the required algorithm.

The algorithm should not be changed unless either:

» the Factory Settings sheet specifies a different algorithm for
different products, or;

» the gauge is to be used for a different application to the one
for which it was supplied. In this case, contact Nordson
(see Section 1.4 - Contact Information) for advice on select-
ing an appropriate algorithm.

e Trim Refer to Calibration overview (see Section 7.1 - Calibration
Overview).
e Span Refer to Calibration overview (see Section 7.1 - Calibration

Overview).
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* Response Response Time is the time (in seconds) over which the gauge

Time output is integrated. The appropriate value depends on the
nature of the measured product. It should be short enough to
indicate short-term rates of change whilst long enough to give a
meaningfully stable measurement value.

e Control and The alarm outputs from the Series 9 system can be used to
Alarm Limits trigger visible warnings at the measurement thresholds specified
Low/High in these two fields.

To edit product settings:

1. Open the Configure Products page (Figure 6-6):

e O
L‘.ﬁj Configuration > Configure Products

2. Select the product you wish to edit from the list.

3. Touch the Edit button, and the Edit Product page will appear (Figure 6-7).

Product Editor: test 4
[S9-P101 S9-P101 - moisture
General \e[elgiualaall Snack Products (corn or |

SYeEIl 1.000
Trim [REE{]

Alarm Limit High X
Control Limit High EXe[s[4]
Target BXo0)
Control Limit Low pXee]
Alarm Limit Low [eKe[e]4]

Cancel Changes Save Changes

Figure 6-7 Edit Product page

4. The name of the gauge(s) and measurement channel(s) are shown in the left pane of
the page. Select the channel you wish to edit. The settings for the selected channel
will be displayed.

5. Set the values as needed.

6. Touch the Save Changes button. (This button and the Cancel Changes button are
disabled until one or more changes have been made to the settings. If the Cancel
Changes button is touched, the changes will be erased, and the settings will revert to
their original values.)
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6.4.3 Copying a Product

This procedure creates a new product, with all settings copied from an existing one.

1. Open the Configure Products page (Figure 6-6):

Lﬁ- Configuration > Configure Products

2. Select the product you wish to copy from the list.
3. Touch the Duplicate button.
4. Enter a Name for the product using the keyboard provided.

5. Touch the Description box and enter a description of the product using the keyboard.

6. Touch the H Enter button to save the entry.

The new product will be added to the list.

7. Edit the settings of the new product as required (see Section 6.4.2 - Editing an Exist-
ing Product).

6.4.4 Renaming a Product

To rename a product:

1. Open the Configure Products page (Figure 6-6):

e O
lﬁ}j Configuration > Configure Products

2. Select the product you wish to rename from the list.
3. Touch the Rename button.
4. Edit the Name entry for the product using the keyboard provided.

5. (Optional) Touch the Description box and edit the description of the product using the
keyboard.

6. Touch the H Enter button to save the entry.

The updated product name and description will appear in the list of products.
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6.4.5 Deleting a Product

When a product is no longer needed, it can be removed permanently.

1. Open the Configure Products page (Figure 6-6):

Lﬁ- Configuration > Configure Products

2. Select the product you wish to delete in the list.
3. Touch the Delete button.
4. Touch OK to confirm the deletion.

The product will be removed from the list of products.

6.4.6 Calibrate

This is described in the Calibration section (see Section 7.2.2.1 - Obtaining Samples and Cali-
bration).

6.4.7 Auto Trim

This is described in the Calibration section (see Section 7.2.1 - Using Auto-Trim).
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6.4.8 Auto Target

Note: The Auto Target function is only available for the Current Product.

1. Touch the Lﬁ‘ Configuration button, then touch Configure Products to

bring up the Configure Products page (Figure 6-8).

Series9_SN12345 Product: colour
Select Product

Description

A test product

Default Product

o calibrte | AuteTrim Aum M

ﬁ ] - All OK

Figure 6-8 Configure Products page

2. The Select Product table lists all available products, along with a description and
Product ID.

Select the current product from the list. This will cause the Auto Target button to be
enabled.

3. Touch the Auto Target button.

This will bring up the Auto Target page (Figure 6-9).
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B Series 9 GCI - X

Series9 SN12345 Auto Target

Measurement 1

Average .D. Set Target

Measurement 1 0.00 .
L* 95.43 . X
a* -0.17 .
b* 2.44 .

Sample ID Sameles Save Sample Start Sample

@ <& @ ] All OK

Figure 6-9 Auto Target page
4. Touch the Start Sample button.

5. The gauge will start sampling the product for 10 seconds. An indicator bar will appear,
showing the progress of sampling. While this is occurring, a Cancel Sample button is
also visible, which, if touched, will abort the sampling process.

6. When sampling is completed, the final average and standard deviation (S.D.) of the
sampled values will remain on the screen (Figure 6-9). Touch the Set Target
checkbox (and an “X” will appear in that box), then touch the Apply button. This sets
the Target value of the selected measurement to the value of the Average. For
example, in Figure 6-9, the Target value of measurement L* is set to 95.43.

A Sample ID button will display the default Sample ID for the sample. This ID may be
changed by touching that button, and using the keypad to enter a different ID. Addi-
tionally, there is a Save Sample button for saving the sample average and standard
deviation values, along with the Sample ID.
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6.5

Audit Trail

To view an Audit Trail of events that have occurred:

308
Touch the Lﬁj Configuration button, then touch Configure Products to
bring up the Configure Products page (Figure 6-8).

Touch the Audit button to bring up the Audit Trail page (Figure 6-10).

A table will display a list of events by date/time, and if applicable, the user name.

User: Supervisor

Audit Trail

ALL v ALL v 28 Days v
Date/Time Event Details

11/05/22 11:47:13 |Engineer Recipe Update PRODUCT#1 - batchsets:master:samplereplicates '1' =>"1'

28/04/22 07:20:49 |Engineer Recipe Update Oreos - product:name 'Oreos' => 'PRODUCT#2'
28/04/22 07:20:49 |Engineer Recipe Update Oreos - product:desc 'Double Stuffed' =» "SECOND PRODUCT'
28/04/22 07:20:04 |Engineer Recipe Update Meal - product:name 'Meal' => 'PRODUCT#1"

28/04/22 07:20:04 |Engineer Recipe Update Meal - product:desc 'Original Flavor' => 'FIRST PRODUCT'

25/04/22 12:28:36 |Supervisor |Recipe Update Meal - channel!3:limits:alarm:high *17.000" => "16.000"

25/04/22 12:28:36 |Supervisor |Recipe Update Meal - channel!3:limits:control:high *16.000' => '15.800°

25/04/22 12:28:36 |Supervisor |Recipe Update Meal - channel!3:limits:sd '0.200" => '0.000"

25/04/22 12:23:42 |Supervisor |Recipe Update Meal - channel!3:limits:control:high *17.000' => "16.000"

25/04/22 12:19:57 |Supervisor |Recipe Update Meal - channel!3:limits:controlhigh *16.000' => *17.000"

Newest First . Oldest First

M <

Figure 6-10 Audit Trail page

3. The events can be filtered by selecting any combination of Event, User name and

Date range from the drop-down lists at the top of the screen.
There are 2 types of events: User and Recipe.

Events such as a fault condition are not user-dependent, and therefore, do not have a
User associated with them.

Either the newest or oldest events are listed first, depending on whether the Newest
First or Oldest First box is selected at the bottom of the page.
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6.6 Local Settings
sof

1. Touch the = Configuration button to bring up the Settings page.

2. Open the Local Settings page by touching the icon(s) below.

B Local Settings

Engineer ‘
<3 Configure Display (OT) or Display Settings (GCI)

> Ea3 | ocal Settings

Local Settings

Supervisor

=l [VETe[H ENnglish-US
Auto LogOff Time EJURYIaII=S
Brightness gl

Information
Modules

Temperature Display [@ENIS

Figure 6-11 Local Settings page — General group

3. There are 3 groups of information in the left pane: General, Information and Mod-
ules.

4. The General group (Figure 6-11) includes the following settings:
Language — selects the interface language for the GCI or OT.

Auto LogOff Time — sets the period after which a Supervisor or Engineer will be
automatically logged off if there is no screen activity.

Brightness — sets the screen brightness.

Temperature Display — sets whether the internal temperature on the Gauge
Diagnostics page is shown in Celsius or Fahrenheit.
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5. The Information group (Figure 6-12) displays information about the GCI/OT, including
software version and build date, IP Address, CPU load and time since the last reboot.

Local Settings
General Version VAR

(e Nelo[g4 10.32.15.177/20
Current Time JICR:YMN
Current Date JRFALYYAN)
{UT|{eWPEI=N Oct 30 2020 10:46:32
CPU Load p&%

Time Since Reboot PASENIeINIES

Figure 6-12 Local Settings — Information group

6. The Modules group displays information about the AnyBus module.
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6.7 Setting the Date and Time
;of

1. Touch the E= Configuration button to bring up the Settings page.

2. Open the Set Date And Time page (Figure 6-13) by touching the icon(s) below.

&

.~ » Date/Time

4 e
Hardware Settings > ~ Date/Time

Supervisor

Engineer

Set Date And Time

2020 February MINUTES SECONDS

19/2/2020 - 23:37:20 setTmeTozsazes

Figure 6-13 Set Date And Time page
The current date and time are displayed on the bottom of the page.
3. To change the date:

a. Touch a date on the calendar.
A Set Date To <selected date> button will appear.

b. Touch the Set Date To ... button.
4. To change the time:
a. Touch the HOURS, MINUTES and SECONDS lists to select the current time.

b. Touch the Set Time To ... button.
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6.8 Editing the Gauge and Measurement Names

The Edit Names function enables you to assign meaningful names to the gauge and to each
of the measurement channels, in place of the factory defaults.

The assigned names are used throughout the GCI and OT functions. In particular, they appear
on the Home pages to identify the displayed measurements.

1. Touch the E= Configuration button to bring up the Settings page.

2. Open the Gauge Settings page (Figure 6-14) by touching the icon(s) below.

Supervisor ,
Gauge Settings
Engineer
(‘l Hardware Settings > @ Gauge Settings

Gauge Settings
S9-P138 S9-P138 - Names
Gauge Name FEEHEH]
Gauge Check @ ERLERENEINEY Measurement 1

Figure 6-14 Gauge Settings page — Names group

3. “Names” should already be selected in the left pane. The Gauge and Channel
Names appear to its right. Enter new names as required for the gauge and any of the
channels.

It is common practice for:
+ the Gauge Name to reflect its position in the process (e.g. Dryer 1 Exit).

+ each Channel Name to represent the constituent being measured (e.g. Moisture
or Qil).
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6.9 Setting the Automatic Gauge Check Interval

Gauge checking can be carried out automatically, at regular intervals by following the proce-
dure below.

1. Touch the E= Configuration button to bring up the Settings page.

2. Open the Gauge Settings page (Figure 6-15).

Supervisor ,
Gauge Settings
Engineer 1
Hardware Settings > @ Gauge Settings

Gauge Settings
S9-P138 S9-P138 - Gauge Check

Names Automatic interval [DIEIE!

Figure 6-15 Gauge Settings page — Gauge Check group

3. Select Gauge Check in the left pane.

4. By default, Automatic interval is set to Disabled. To enable automatic gauge check-
ing, touch the Automatic interval box, select the interval for gauge checking
then select OK.
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6.10 Engineer-Only Functions

This section describes functions that are accessible only to a user logged in as an Engineer.
Selected functions below are accessible only on the GCI.

6.10.1 Selecting Gauges
Note: This function is accessible on both the GCI and the OT.

6.10.1.1 Adding Gauges to the GCl or OT

Using this procedure you can list all gauges available on the system, and select the one(s) you
wish to be accessible from the particular GCI or OT. This is essential before functions, such as
configuring a gauge or viewing its outputs, can be performed from the GCI or OT.

1. Touch the K=

Configuration button to bring up the Settings page.
2. Touch the & Configure Display (OT) or Display Settings (GClI) icon.

|
3. Touch the Select Gauges icon to open the Gauge Selection page
(Figure 6-16).

Gauge Selection

Available Gauges Selected Gauges

= sop138

a—

Figure 6-16 Gauge Selection page — GCI

4. Two lists are displayed: the Available Gauges list on the left shows a button for each
available gauge, and the Selected Gauges list on the right shows the gauges that
have been selected.
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5. To select a gauge, touch the associated gauge’s button in the Available Gauges list,
and the selected gauge will appear in the Selected Gauges list. Alternatively, touch
the All button to select all available gauges.

6. Toremove a gauge from the list of selected gauges, touch its button in the Selected
Gauges list. Alternatively, touch the None button to remove all the gauges from the
Selected Gauges list.

7. When done making your selections, touch the Save button, then touch the Restart
GCI or Restart OT button to restart the GCI/OT.

6.10.2 Configuring Network Settings
Note: These functions are accessible on both the GCI and the OT.

6.10.2.1 GCI/OT Network Setup

To set the IP Address and other network settings for the GCI/OT:

Fﬁk

1. Touch the L Configuration button to bring up the Settings page.

2. Touch the G" Hardware Settings icon.

3. Touch the i Network Configuration (OT) or Configure Network (GCl) icon to
open the Network Settings page for the OT/GCI (Figure 6-17).

Internet Protocol Version 4 (TCP/IPv4) Properties for this Series 9 GCI
You can get IP Settings assigned automatically if your network supports this capability. Otherwise, you need to ask your network
administrator for the appropriate IP settings.

.Automatic IP Address
Manual IP Address

IP Address: 0 .0 [T 191

Subnet mask: 255 1255 1240 |0

Default Gateway: 10 .0 2

Figure 6-17 Network Settings page — GCl
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4. If the GCI/OT IP settings will be assigned automatically, touch the Automatic IP
Address box. That box will change to blue, to indicate that it has been selected.

5. Otherwise, to manually enter the IP settings for the GCI/OT:

a. Touch the Manual IP Address box.
That box will change to blue, to indicate that it has been selected.

b. Individually touch each of the four fields that are separated by periods and use the

keypad on the right to enter the IP Address, Subnet mask and Default Gateway
settings for the GCI/OT.

c. When done entering the values, touch the OK button on the keypad.
6.10.2.2 Gauge Network Setup
To set the IP Address and other network settings for the gauge:

1. Touch the Gauge Status box (Figure 5-5) to bring up the Gauge Status page
(Figure 6-18).

Gauge Status

Gauge Name Status Details

10.32.15.169
EEAL S 27.15 hours

= 10.32.0.40
59 P105 Apps TSG OK 21.05 days

Figure 6-18 Gauge Status page

2. Touch the n gear button to open the Network Settings page for the gauge
(Figure 6-19).

Series 9 - General: Supervisor and Engineer Functions | 6-21



Internet Protocol Version 4 (TCP/IPv4) Properties for Gauge 59-P138
You can get IP Settings assigned automatically if your network supports this capability. Otherwise, you need to ask your network
administrator for the appropriate IP settings.

.Automatic IP Address
Manual IP Address

IP Address:
Subnet mask:

Default Gateway:

Figure 6-19 Network Settings page — Gauge

3. If the gauge IP settings will be assigned automatically, touch the Automatic IP
Address box. That box will change to blue, to indicate that it has been selected.

4. Otherwise, to manually enter the IP settings for the gauge:

a. Touch the Manual IP Address box.
That box will change to blue, to indicate that it has been selected.

b. Individually touch each of the four fields that are separated by periods and use the
keypad on the right to enter the IP Address, Subnet mask and Default Gateway
settings for the gauge.

c. When done entering the values, touch the OK button on the keypad.
6.10.3 Configuring Analogue Outputs

Note: This function is accessible only on the GCI.

Four analogue outputs are available from a GCI or GCP. By default, they are assigned as
4-20mA current outputs representing the four measurement channels of a single gauge.

This function allows each of the outputs to be reconfigured according to requirements. For
each output you can:

« Assign it to any available gauge, a gauge function (temperature or window
contamination) or PID control.

+ If a gauge is selected - assign it to any measurement channel of the gauge.
* Choose or manually set the low and high limits of the output.
+ Choose the output type (current or voltage) and scaling.

This selection must be matched by the slide switches on the GCI/GCP pcb
(see Section 6.10.3.1 - Analogue Output Signal Selection).
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Touch the K= j Configuration button to bring up the Settings page.
Touch the J Hardware Settings icon.

Touch the . Analogue Outputs icon to open the Analog Output Configuration
page (Figure 6-20).

Analog Output Configuration
SlelllgdN Measurement

Gauge eSS

(@ El gl moisture

Output 2
Output 3
Output 4

(Malicq Fixed Limits
High Limit gIeeXe[ee}
Low Limit [¢Ke[¥4)
Output Mode EEVItNgE]
Output Value [Algla
Source Value jHeE)

Figure 6-20 Analog Output Configuration page

There are four available analogue outputs, numbered 1 through 4, on the left pane.
Select an output (e.g., Output 1).

Touch the Source box and select the source of the analog output - Disabled,
Measurement, Gauge Function or PID Control. (Selecting Disabled will disable the
analog output.) PID Control is covered in Section 6.10.4 - PID Control.

Touch the Gauge box and select a gauge.

If Measurement or PID Control was selected for Source in step 5, touch the
Channel box and select the measurement channel to be assigned to the output.
PID Control is covered in Section 6.10.4 - PID Control.

If Gauge Function was selected for Source in step 5, the analog output will indicate
the value of the function selected by the Function box. Touch the Function box and
select Temperature or Window Contamination.
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9. By default, the Limits box is set to the following:

* Fixed Limits — Allows you to set the low and high measurement values man-
ually. This option provides a voltage or current output that is directly propor-
tional to the analog output source.

Additionally, if Measurement or PID Control was selected for Source in step 5,
there are two other choices for Limits:

+ Control Limits — Uses the Control Limit Low and Control Limit High val-
ues set in the product as the maximum and minimum current or voltage from
the analogue output.

+ Alarm Limits — Uses the Alarm Limit Low and Alarm Limit High values set
in the product as the maximum and minimum current or voltage from the ana-
logue output.

10. If Fixed Limits was selected for Limits in step 9:

+ Set High Limit to the measurement or function value corresponding to the
maximum voltage or current from the analogue output.

+ Set Low Limit to the measurement or function value corresponding to the
minimum voltage or current from the analogue output.

11. Touch the Output Mode box and select the analogue output: 0-10 V or 4-20 ma.
12. The Output Value box continuously updates to show the current value of the ana-
logue output in V or mA. The Source Value box continuously updates to show the

current value of the source of the analog output.

(These boxes are shown in a lightly shaded gray background to indicate that they are
not touchable boxes.)

6.10.3.1 Analogue Output Signal Selection

The analogue output signal selection is done through the slide switches of the analogue output
board of the GCI/GCP. See Section 4.9.3.1 - Analogue Output Board.
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6.10.4 PID Control

Note: This function is accessible only on the GCI.

A PID control loop can be enabled on any of the measurement channels in the Series 9
gauge, with its output through one of the optional analogue outputs in the GCI or GCP.

6.10.4.1 PID Control Applications

The PID output provides a 4-20mA / 0-10V control signal to automatically adjust an actuator to
increase or decrease the parameter being measured, such as moisture in a drying or wetting
process.

Possible applications could include moisture control through drying or water addition, or per-
haps blending, such as gluten addition to flour to control protein levels through a suitable actu-
ator (Figure 6-21).

[ —aars
0

input —-'-‘l_u'g?—-

PID Control
output 4-20mA

Automatic
Control

s
.

Drying or Wetting or
Blending Process i.e.
Oven, Valve, Screw

Figure 6-21 Controlling a Drying/Wetting/Blending process
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An actuator for water addition could be a proportional valve like that shown in Figure 6-22,
using the PID 4-20mA control output to change the flow rate of water into a process to reach
the desired target level.

Flow Characteristics

flow rate

Flow rate curve with
decreasing current

Flow rate (¢/min)

" Flow rate curve with

n increasing current

0 Statupcurent  GControlsignal (MA)  Rated current

Figure 6-22 Controlling the flow rate of water

6.10.4.2 PID Algorithm

The Setpoint or Target is set through the Product recipe, and the error value
(target — measured) is fed into the PID algorithm, as depicted in the block diagram in
Figure 6-23.

Set-Point

Error_Value | = J elt)dz Cs?glt‘zl
A- ¥
| Derivative
nm=x‘ﬂ:.'.(r_'1 D term

Figure 6-23 PID Algorithm
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6.10.4.3

GCI Configuration

The GCI allows analogue outputs to be assigned to control outputs.

1. Touch the K= Configuration button to bring up the Settings page.

2. Touch the C" Hardware Settings icon.

3. Touch the . Analogue Outputs icon to open the Analog Output Configuration
page (Figure 6-24).

Analog Output Configuration
Output 1 SIg<4 PID Control

Sl Gauge EERILY
Output 3
(@sETalalsIll Moisture

PID Configuration
[Wlgalieq Fixed Limits
High Limit jIeeRee[e
Low Limit [eNe[e]e}
Output Mode [XIAY%
Output Value jIROY

Figure 6-24 Analog Output Configuration page

4. Set the Source to PID Control.

5. Select the Gauge for the control loop.

6. Select the Channel for the control loop.

7. If the selected gauge channel supports PID Control, the PID Configuration button will
be enabled. See Section 6.10.4.5 - PID Configuration. (If the PID Configuration but-
ton is disabled, the control loop is not available on that channel, and the analogue out-
put will not change value.)

8. The remainder of the boxes on the Analog Output Configuration page are used to con-

figure the analog output, i.e., allowing the output error to be scaled to the 0-10V or
4-20ma range. See Section 6.10.3 - Configuring Analogue Outputs.
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6.10.4.4

PID Operation

Each PID loop uses the difference between the target value (set in the measurement recipe)
and the active measurement value. The error value (target — current) is passed to the PID con-
trol loop, which applies the PID terms to the error.

Each PID controller can be configured using the PID Configuration page (Figure 6-25),
accessed via the PID Configuration button on the Analog Output Configuration page
(Figure 6-24).

6.10.4.5 PID Configuration
The PID Configuration page (Figure 6-25) is available for each PID control loop to set the PID
terms, which can be adjusted empirically to provide stable control, i.e. for the moisture level to
reach the target quickly and to stay at that level with little deviation.
S9-P101 S9-P101 - Moisture
Proportional Term (R
Integral Term [SRA4[8
Derivative Term [0N6[]
Control Min
(@olqiuge] N\ 100.000
Control Lag Time [
Input Error pASEY
ol¥jvel¥ il 100.000
Figure 6-25 PID Configuration page
The following can be configured:

*  Proportional Term, Integral Term and Derivative Term — These configure how
the PID controller will act upon the error value.

+ Control Min and Max — These limits are used to overcome integral windup and
will cap the control values within the given limits. l.e. if an error is consistently in
one direction, the control output will continue to be corrected in the opposite direc-
tion. The limits ensure that the control cannot be saturated by a large integral
term, allowing the controller to recover more quickly once the control comes back
into range.

+ Control Lag Time — The control lag is the process reaction time to the point mea-
sured, and can be set between 0 and 600 seconds. This will delay the effect of the
control by the given lag time.
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The PID Configuration page also shows the following data:
* Input Error — The difference between the target and current measurement value.

*  Output — The output from the PID controller (with the limits applied).
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6.10.5 Configuring Digital Outputs

Note: This function is accessible only on the GCI.

Eight digital outputs are available from a GCI or GCP. These can be configured to provide sta-
tus outputs corresponding to gauge measurement channels or gauge functions.

1. Touch the K= Configuration button to bring up the Settings page.

2. Touch the C" Hardware Settings icon.

3. Touch the Digital Outputs icon to open the Digital Output Configuration page
(Figure 6-26).

switch = : -
closed Digital Output Configuration

Output 1 Se[I[geW Gauge Alarm

Output2 Gauge [EN2LY
switch Output 4
open Output 5 ZVglailelol \Window Cont. Alarm

Output 6 State When Active [@[s3=s]
Ll State When Offline [®JeJa]
Output 8

Current State [@]elsg]

Figure 6-26 Digital Output Configuration page

4. There are eight available digital outputs, numbered 1 through 8, on the left pane.
A switch open/closed icon, indicating the state of the output, appears before the out-
put name. The icon is green if the switch is closed, red if the switch is open.
Select an output from the left pane (e.g., Output 1).

5. Touch the Source box and select the source of the digital output - Disabled, Mea-
surement Alarm, Communication Alarm, Gauge Alarm, Gauge Warning or
Gauge Function. (Selecting Disabled will disable the digital output.)

6. Touch the Gauge box and select a gauge.
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10.

1.

If Measurement Alarm was selected for Source in step 5, touch the Channel box
and select a measurement channel.

The digital output will indicate the state of the function selected in the Function box.

If Measurement Alarm was selected for Source in step 5, touch the Function box
and select a measurement alarm condition: High Alarm, Low Alarm or High/Low
Alarm.

If Gauge Alarm was selected for Source in step 5, touch the Function box and select
a gauge alarm condition: Any Alarm, Window Cont. (Contamination) Alarm, Tem-
perature Alarm or Air Flow Alarm.

If Gauge Warning was selected for Source in step 5, touch the Function box and
select a warning occurrence: Any Warning, Window Cont. (Contamination) Warning
or Temperature Warning.

If Gauge Function was selected for Source in step 5, touch the Function box and
select a function: Sampling In Progress, Sample Paused or Cooler Control.

Touch the State When Active box and select the state of the digital output when the
alarm/warning condition or function selected in step 8 is occurring or active — Open or
Closed.

Touch the State When Offline box and select the state of the digital output when the
alarm/warning condition or function selected in step 8 is not occurring or offline —
Open or Closed.

The Current State box continuously updates to show the current state of the digital
output — Open or Closed.

(This box is shown in a lightly shaded gray background to indicate that it is not a
touchable box.)
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6.10.6 Configuring Digital Inputs

Note: This function is accessible only on the GCI.

Eight digital inputs are available from a GCI or GCP. These can be associated with various
gauge functions, depending on the options fitted on the gauge.

1. Touch the K= Configuration button to bring up the Settings page.

2. Touch the C‘" Hardware Settings icon.

3. Touch the I J Digital Inputs icon to open the Digital Input Configuration page
(Figure 6-27).

Digital Input Configuration
LEIge I MY 1Y Gauge Function
[€E[Le[Y SO-P101
SUoppYely Start Sample
\V[eYs SR Activate on Closed

TN ERY Open

Figure 6-27 Digital Input Configuration page

4. There are eight available digital inputs, numbered 1 through 8, on the left pane.
A switch open/closed icon, indicating the state of the input, appears before the input
name. The icon is green if the switch is closed, red if the switch is open.
Select an input (e.g., Input 1).

5. Touch the Target Type box and select the type for the digital input - Disabled, Gauge
Function or GPIO (General-purpose input/output). (Selecting Disabled will disable
the digital input.)

6. Touch the Gauge box and select a gauge.
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7. If Gauge Function was selected in step 5, the following selections are available in the
SubType box: Start Sample (start collecting a sample), Sample Collect (continue
collecting a sample), Sample Pause (pause sample collection) and External Gating.

If GPIO was selected in step 5, there will be sixteen available GPIO sub inputs/outputs
for the SubType.

8. Touch the Mode box and select whether the input should be activated when it is open
or closed — Activate on Open or Activate on Closed.

9. The Input State box continuously updates to show the current state of the digital input
— Open or Closed.

(This box is shown in a lightly shaded gray background to indicate that it is not a
touchable box.)
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6.10.7 Configuring Product Lines

This applies to Series 9 systems with multiple gauges.

The Product Lines feature allows gauges to be split into separate groups, referred to as
"lines", making them simpler to identify and manage. If multiple lines are defined, the Home
page will show each line as a grouped page, and the user will be able to scroll between lines.

Note: This function is accessible only on the GCI.
303

1. Touch the = Configuration button to bring up the Settings page.

o
2. Touch the Display Settings icon.

3. Touch the 8 Configure Product Lines icon.

The Configure Product Lines page will appear (Figure 6-28).

Configure Product Lines

Select Gauges Product Lines

59-P104

S9_P105

— -

Figure 6-28 Configure Product Lines page

By default, all gauges are included in the line named "Default". This line cannot be
renamed or deleted. The "Default" line is not a real product line, but acts as a place
holder for gauges that have not yet been assigned to a line.

6-34
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— To add a new product line:
a. Touch the New button and enter a name for the line.

b. Assign one or more gauges to the line by touching the gauge buttons under
“Select Gauges”.

Those buttons will turn black when touched to indicate that they are selected.
— To rename a product line:
a. Select the line by touching its button.
b. Touch the Rename button and enter the new name for the line.
— To delete a product line:
a. Select the line by touching its button.
b. Touch the Delete button.

Note that there is no confirmation before the line is deleted.

6.10.7.1 Loading Products

L~

When the —LF—J- Product Selection button is touched to bring up the Load Product page,
and multiple lines are configured, the user will be prompted to select a line. The selection dia-
log displays the names of the configured lines, except the “Default” line. Gauges belonging to
the “Default” line are listed individually.

The user may select a product line, or one of the unassigned gauges.

Selecting a gauge takes the user to the Product Load page for the gauge. When a line is
selected, the Load Product page for the line is displayed. This lists the products that are com-
mon to all gauges assigned to the line. Once a product is selected and the Load button is
pressed, that product will be sent to all gauges in that line.

Notes:
1. If the Product Selection button is touched and lines are configured, but not all
gauges are selected in those lines, the user will be presented with a list to select a line

or gauge.

2. Ifthe Product Selection button is touched and no lines are configured except the
Default line, the user will be prompted to select a single gauge.

3. Product loads from the Configure Product page (accessed by touching the Configura-
tion button and then Configure Products) will still be performed on a single gauge.
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CHAPTER

7

7 | Calibration

7.1 Calibration Overview

All Series 9 gauges are configured and pre-calibrated during manufacture to suit the specific
applications for which they are supplied. Consequently, new gauges can normally be put into
service immediately, subject only to verifying the calibration.

The gauges should then be stable and provide consistently accurate measurements over long
periods. However, if you wish to check the stability of the gauge output at any time, this can be
done using the external ARS or Gauge Check function of the GCI (see Section 7.2.5 - Check-
ing Gauge Stability).

Calibration requirements of Series 9 gauges are limited to adjustment of the output using Trim
and Span values only.

Trim

The Trim value applies a positive or negative offset to the final output. It can be adjusted to
increase or decrease the gauge output to align with the local laboratory reference method val-
ues.

In most circumstances, this is sufficient calibration for a gauge measuring at a target value.
Even if the pre-calibrated Span is not optimum for the product over a wider measurement
range, making a Trim-only adjustment will produce high-accuracy results at or near the target
with minimum effort.

The default Trim value is 0.00. The graph shows the effect (Ay) on the gauge output of a
change in Trim value.

i

c = Trim x = Laboratory reference y = Gauge output
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Span

The Span value changes the slope of the gauge output: that is, the change in output for any
given change in absorption by the measured product. For some applications, Span adjustment
may be needed to align the gauge measurements with laboratory reference samples over a
range of values, as illustrated below. In such cases, it is necessary to perform a full-range cal-
ibration.

The default Span value is 1.00.

m = Slope of line x = Laboratory reference | y = Gauge output

Example
The following example illustrates how the Span and Trim adjust the calibration.
The figure below shows 2 lines:

* The red line is the perfect calibration

« The blue line is the gauge data that was collected and plotted against the refer-
ence method.

The gauge is reading high at the low end, and low at the high end. Therefore, the
Span needs to be adjusted.
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The Span changes the measurement sensitivity. The gauge calibration line is now at the same

sensitivity as the perfect calibration (same gradient).

Gauge calibration

line '
% | o
s | o
3 g
Q e . .
_«———— Perfect calibration
// / =
‘-»///
Reference

The next step is to move the gauge calibration line down the Y-Axis so that the readings lie on

the perfect calibration line. This is done by adjusting the Trim.
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Finally, the calibration data matches the perfect calibration line. The gauge is calibrated and
therefore, validation can now take place.

Gauge calibration P
matches S
Perfect calibration e

Gauge
\
N
\
\
N
\
\
N
X

Reference
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711

When to Calibrate

When

After installing
a new gauge

What you should do

Internal reference the
gauge

(see Section 7.2.3 -
Internal Referencing the
Gauge)

Notes

This is essential. Do not omit.

Auto-trim
(see Section 7.2.1 -
Using Auto-Trim)

Optional. Can make the fine
Trim adjustment easier to
perform, but not essential.

Trim (see Section 7.2.2 -
Trim)

Essential. Ensures
measurements at/near target
are accurate.

Full range calibration
(see Section 7.2.4 - Per-
forming Full-Range Cali-
bration)

Necessary only if accurate
measurements are required
over a range of values.

After changing
source lamp or
filter wheel
motor

Internal reference the
gauge

(see Section 7.2.3 -
Internal Referencing the
Gauge)

Essential.

On change of

Check trim against sam-

Confidence check.

product ples of new product and
adjust if necessary
*  Whenever +  Stability check Confidence check.

check of long-
term accuracy
is required

(see Section 7.2.5 -
Checking Gauge Stabil-

ity)
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7.2 Calibration Procedures
7.2.1 Using Auto-Trim

Note: The Auto-Trim function is only available for the Current Product.

The GCI Auto-Trim function is intended as an initial method of adjusting the gauge to provide
approximately correct outputs at the target values. It is very quick and easy to use, and does
not require the preparation of special laboratory samples.

Auto-Trim should not be used in place of the Trim procedure (see Section 7.2.2 - Trim) where
accurate gauge readings are required.

The values obtained using Auto-Trim automatically update the current gauge products
(see Section 6.2 - About Products).

1. Touch the Lﬁj Configuration button, then touch Configure Products to

bring up the Configure Products page (Figure 7-1).

Series9 SN12345 Product: colour
Select Product

Description

A test product

Default Product

calibrate AuroTrim AutoTarget

@ <& ] All OK

Figure 7-1 Configure Products page

2. The Select Product table lists all available products, along with a description and
Product ID.

Select the current product from the list. This will cause the Auto Trim button to be
enabled.

3. Touch the Auto Trim button.

This will bring up the Auto Trim — Trend page (Figure 7-2), showing the gauge reading
and a Trend graph of the measurement.
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Auto Trim

Product: Kettle Cooked25

Measurement 1

Period: 60 SECS

Numeric button

Figure 7-2 Auto Trim — Trend page

4. Touch the Numeric button on the lower right side of the page to display the Auto Trim
— Statistics page (Figure 7-3). (When this button is touched, it will be replaced by the

Trend button, which, if touched, will re-display the Auto Trim — Trend page.)

Measurement 1

Auto Trim

Product: Kettle Cooked25

Measurement 1

Start Sample

Trend button

Figure 7-3 Auto Trim — Statistics page

5. Touch the Start Sample button.
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6. The gauge will start sampling the product for 10 seconds. An indicator bar will appear,
showing the progress of sampling (Figure 7-4). While this is occurring, a Cancel Sam-
ple button is also visible, which, if touched, will abort the sampling process.

Auto Trim Product: Kettle Cooked25

|
Average o D),
Measurement 1 5.06

Samp“ng : 9 ‘ | Cancel Sample

Samplin-g progress indicator

Figure 7-4 Sampling in progress

7. When sampling is completed, the final average and standard deviation (S.D.) of the
sampled values will remain on the screen (Figure 7-5). Enter the target value in the
Target box and touch the Apply button.

A Sample ID button will display the default Sample ID for the sample. This ID may be
changed by touching that button, and using the keypad to enter a different ID. Addi-
tionally, there is a Save Sample button for saving the sample average and standard
deviation values, along with the Sample ID.

\

\

|

\

Average
Measurement 1 5.07

S9-P138 Auto Trim Product: Kettle Cooked25

Sample ID  EEIlHE] Save Sample Start Sample

Figure 7-5 Sampling completed
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7.2.2

7.2.2.1

8. Touch the Apply button to apply the calculated trim automatically, and the trimmed
measurement will update on the screen.

Trim

The Trim function is used in calibration procedures to align the gauge measurements with val-
ues obtained using laboratory reference samples.

A manual Trim adjustment is conducted in two distinct phases:
+  Obtaining the sample data on which the new trim value will be based.
* Calculating and applying the new Trim value to update the stored gauge products.

These are described below.

Obtaining Samples and Calibration

This process involves taking a number of gauge readings and corresponding laboratory refer-
ence samples with the product at or near the target values. Data from these samples can then
be used to determine the optimum gauge Span and Trim values.

Sample Collection Notes

*  The gauge must be mounted 1m from the sampling point.
+ Use the sampling function within the GCI or OT to collect a timed sample.
*  During the gauge sampling period:
— Collect material from the top surface.
- Collect material from where the gauge has viewed.
- Collect multiple material samples.
* Use a sealable bag or container to store the sample.
— If using a bag, expel the air and consider double bagging.
+ Reference the material as soon as possible.
— Mix the sample prior to referencing.

— Always run duplicate reference analysis to help reduce reference error.
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Procedure

Note: This function uses the Sample function, and is accessible on both the GCI and the OT.

P‘

1. Touch the a Sample button on the Home page to bring up the Sample page
for the relevant gauge.

This page shows the gauge reading and a Trend graph of the measurement
(Figure 7-6).

The Numeric button on this page, when touched, switches to the Sample — Statistics
page (Figure 7-7). This will cause a Trend button to appear in its place, which, if
touched, will re-display the Sample — Trend page.

Sample Product: Kettle Cooked25

Period: 60 SECS

&

-27s -2
Sample Sample
Time Delay

Numeric button

Figure 7-6 Sample — Trend page
2. Enter the Sample Time and Sample Delay values (in seconds):

+ Sample Time is the period over which measurements will be recorded and aver-
aged. Set this to the time it takes to walk from the GCI or OT to the sampling loca-
tion by the Series 9 gauge.

+ Sample Delay sets a delay between touching the start button and the start of
sampling. Set this to the time it takes to collect sufficient material to allow multiple
replicate reference tests to be carried out.
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3. View the Trend graph to ensure that the process is steady. When the production pro-
cess is stable and the constituents to be calibrated are approximately at the target lev-
els, touch the Start Sample button to start sampling.

If a delay has been set, the delay time will count down to 0 before sampling starts.

4. The screen will switch to the Sample — Statistics page (Figure 7-7), and the gauge will
start sampling the product for as long as the sample time. An indicator bar will appear,
showing the progress of sampling. While this is occurring, a Cancel Sample button is
also visible, which, if touched, will abort the sampling process.

Sample Product: Kettle Cooked25

Average
Measurement 1

Sample Sample
. i 1 0 i Start Sample
Time Delay

Trend button

Figure 7-7 Sample — Statistics page

5. Throughout the sample period, collect the product samples from the process line and
place them in sealed containers for laboratory analysis.

For meaningful results, the product samples must be taken from just after the gauge
location, and over the same time periods as the gauge records the samples.

6. Sampling stops automatically after the Sample Time, and the average and standard
deviations (S.D.) of the measurement are displayed (Figure 7-8).
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Sample Product: Kettle Cooked25

Average
Measurement 1 5.03

Sample ID EEIHE Save Sample Discard Sample

Figure 7-8 Sample page, sampling completed

7. The Sample ID button shows the default Sample ID that has been assigned to that
sample. That ID can be changed, if needed, by touching that button and entering a
new ID.

The displayed values can be saved for comparison with the laboratory-determined
values by touching the Save Sample button. If the sample is saved, then it will be
added into the Calibration Tool for the active Product. (Touching the Discard Sample
button will cause those values to be discarded. If the sample is discarded, the Sample
ID will not increment.)

When collecting a gauge sample using the Sample Function, the Span and Trim val-
ues being used at the time are recorded. The Calibration Tool uses the stored Span

and Trim values to re-calculate each data point to allow all sample data with reference
values collected for the selected Product to be included in the calibration calculation.

8. Repeat the procedure multiple times (typically 10) to obtain a representative collection
of gauge readings and corresponding reference samples.

9. Process the reference samples according to your established laboratory method to
obtain the reference values.

10. You can use the embedded calibration tools to adjust the gauge reading to your labo-
ratory reference method.

11. To use the Calibration Tool, you must login as either the Supervisor or Engineer:
* There must be sample data collected and saved to the associated Product.

* A minimum of 5 data points — with reference values — are required for the Cal-
ibration Tool to calculate new calibration settings.

L]

12. Touch the Lﬁj Configuration button, then touch Configure Products.
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13. Select the required product, then press Calibrate (Figure 7-9).

S9-P136 Product: Snacks
Select Product

Name Description

Snacks Original Flavor

R ek SR sl

Figure 7-9 Press Calibrate button
14. Enter the laboratory reference value into the Lab column:
a. Select the corresponding cell - the box will highlight in red (Figure 7-10).

Calibration : Snacks

Sample ID Date/Time Gauge sD Lab | djusted Ignore

somper otz am o ol ]

More points required for full fit

Figure 7-10 Lab cell highlighted in red when selected
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b. Select the cell again and enter the lab value (Figure 7-11).

| Enter Reference [

. :

1 &

Figure 7-11 Enter lab value
c. Repeat for the other component measurements.
15. As soon as 5 reference values have been entered into the table, the Calibration Tool

will fill in the Adjusted column with the data re-calculated to the suggested calibration
settings (Figure 7-12).

Calibration : Product 1

Sample ID Date/Time Gauge Lab Adjusted I nore

30/10/1910:17

30/10/1910:16 6.68 0,00 540 5.54
30/10/19 10:15 6.69 0.00 5.58 5.54
30/10/19 10:14 6.68 0.00 5.53 5.54
30/10/1910:13 6.68 0.00 5.64 5.53
30/10/1910:12 6.69 0.00 5.51 5.55
30/10/1910:11 6.68 0.00 5.52 5.54
30/10/19 10:10

Recommend trim change

Table raph —
Graph - .

button uncalibrated ;altltbrated
button utton

Figure 7-12 Adjusted column shows re-calculated data

7-14
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16. Three new buttons will appear next to the Table button when 5 or more reference val-
ues have been entered (Figure 7-12):

¢ Graph - uncalibrated
*  Graph - calibrated (with new Span & Trim settings)

« Apply - allows the new settings to be applied to the associated product

17. Press the Graph - uncalibrated button - to view the data all normalised

to Span = 1, Trim = 0 (Figure 7-13).

The best-fit line through the data shows the type of calibration fit required. If the line is
parallel to the perfect calibration line, then this represents a "Trim Only' calibration. If
the best-fit line shows a slope change to the perfect calibration line, this represents a
full 'Span & Trim' calibration.

Calibration : Product 1

UNCALIBRATED - Span: 1.000  Trim: 0.00

0.00 18 237 355
Recommend trim change

[ i Appy

Suggestion box

Figure 7-13 Uncalibrated Graph with Span =1, Trim =0

The Suggestion box notifies what type of calibration change is required. It will also
show instructions if insufficient data is available.
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18. Press the Graph - calibrated button n to view the data with the new cali-
bration settings applied (Figure 7-14).

allpratio ele

Recommend trim change

Figure 7-14 Calibrated Graph

19. When satisfied with the suggested calibration settings, press Apply and then press
Ok (Figure 7-15). This will download the new calibration settings to the selected prod-

uct. If this is the active product, the new settings will also be downloaded into the
gauge.

Recommend trim chan!

Figure 7-15 Press Ok to apply new calibration settings

7-16
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20. If there are any statistical outlier data points, these will be highlighted in two ways:

+ Table view — the associated Adjusted cell will be filled in orange
(Figure 7-16)

Calibration : Product 1

Sample ID Date/Time Adjusted Ignore

30/10/1910:19

30/10/19 10:18 14.39 0.00 17.10 15.93
30/10/1910:17 1038 0.00 8.20 I 11.92
30/10/19 10:16 1247 0.00 13.75 14.01
30/10/19 10:15 9.66 0.00 1140 11.20
30/10/1910:14 8.89 0.00 11.10 10.43
30/10/1910:13 11.00 0.00 11.90 12.54
30/10/19 10:12 11.22 0.00 13.90 12.76
30/10/19 10:11 7.97 0.00 10.51 9.51

30/10/19 10:10

Recommend trim change (Caution outliers detected)
B =5

Figure 7-16 Outlier cell is filled in orange

* Graph view - the data point will be shown in red (Figure 7-17)

Calibration : Product 1

UNCALIBRATED - Span: 1.000 Trim: 0.00

0.00 EL 7.18 10.77

Recommend trim change (Caution cutliers detected)
el BB

Figure 7-17 Outlier data point is shown in red

The Suggestion box will also indicate that an outlier is present in the given suggested
calibration change comment.
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* The outlier data point will be included in the calibration calculation unless the
associated Ignore cell is crossed (Figure 7-18).

Calibration : Product 1

Sample ID Date/Time Gauge Adjusted Ignore

30/10/19 10:19

30/10/19 10:18 14.39

30/10/1910:17  |1038 000 820 [1234 1= I
30/10/1910:16 1247 |0.00 13.75 14.42 k
30/10/1910:15 9,66 0.00 11.40 111.61

30/10/19 10:14 8.89 |0.00 11.10 10.84

30/10/19 10:13 11.00 |0.00 11.90 12.96

30/10/1910:12 1n.22 [0.00 13.90 1307

30/10/19 10:11 7.97 |0.00 10.51 9.93

30/10/19 10:10

Recommend trim change

Figure 7-18 Ignore cell is crossed

With the outlier ignored, the Suggestion box returns to a standard calibration change
recommendation.
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7.2.2.2 Calculating and Applying Trim

Note: This function is accessible only on the GCI.

This procedure saves a Trim adjustment in a product, based on values obtained using the
Sample function.

1. Obtain the appropriate sample data as described above.

2. Touch the Lﬁ‘ Configuration button, then touch Configure Products to

bring up the Configure Products page (Figure 7-19).

Series9 SN12345 Product: colour
Select Product

Name Description

A test product

colour

Default Product

Figure 7-19 Configure Products page

3. Select the product from the table, then touch the Edit button to edit the product
(Figure 7-20).
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Product Editor: Kettle Cooked25
S9-P138 S9-P138 - Measurement 1
/:\[ele]didalagll Dog or Cat Biscuits [1]
SJeEIgll 1.000
Biglaal 5.000
Auto Trim [eRe]ele}

Alarm Limit High gISKe[e[)
Control Limit High Xy
IEIe[4 0.530
Control Limit Low pXee)

Cancel Changes Save Changes

Figure 7-20 Enter new Trim value in product

4. Calculate the new Trim value:

T1 = To + (LabM - GM)

where:
T, = New Trim value
T, = Current Trim value
Lab,, = Average of laboratory reference values
G\, = Average of gauge sample measurements

5. Enter the new Trim value in the Trim box.

6. Touch the Save Changes button to save the Trim value in the product. (If the Cancel
Changes button is touched, this will cause that value to be discarded.)
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7.2.3 Internal Referencing the Gauge
7.2.31 Performing an Internal Reference
Note: This function is accessible only to an Engineer on both the GCI and OT.

1. Touch the K= Configuration button, and then touch
nostics on the Settings page.

Gauge Diag-

2. Touch the @ Check button to bring up the Gauge/Reference Check page
(Figure 7-21).

Gauge/Reference Check

Date/Time Source Details

Gauge Check Internal Reference

Figure 7-21 Gauge/Reference Check page
3. Touch the Internal Reference button to start the process.

A ten-second countdown is displayed while the sampling is in progress, followed by a
success or fail message.
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7.2.3.2 Using the External ARS

The external ARS can be used to check the stability of the Series 9 gauge by presenting dif-
fuse reflectance target. It is also used to retrain the internal reference standard in the event of

a failure of the on-board computer and losing the factory settings.

The external ARS target is housed in a robust plastic enclosure, and can be simply mounted
onto the Air Purge Window using built-in magnets.

If a standard air purge window is fitted, it is not necessary to remove it in order to fit the ARS.
Attach the ARS to the gauge as follows:
1. Shut off the air supply to the air purge assembly, where fitted.

2. Insert the ARS into the window bezel as far as it will go, until it snaps in place.

ARS

203
3. Touch the Lg— Configuration button, and then touch
nostics on the Settings page.

Gauge Diag-

4. Touch the - Check button to bring up the Gauge/Reference Check page
(Figure 7-21).

5. Touch the Re-Reference button to start the process.

A ten-second countdown is displayed while the sampling is in progress, followed by a
success or fail message. When finished, the system waits for the user to remove the

ARS, and then it teaches the internal ARS.
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7.2.3.3 Re-Reference Failed

If a fail message is displayed, it indicates that the correction required is beyond the capability
of the normal Re-Reference process.

Note: The number in the message has no operational significance, but may be required by
Nordson to assist with diagnosis of the problem. Please make a note of the number.

Possible causes are:
¢ Gauge window contaminated, or ARS window contaminated externally.

In this case, clean the window(s) and repeat the Re-Reference procedure.

* ARS not fitted correctly, or not allowed to equalise to the ambient tempera-
ture.
Check, and then repeat the Re-Reference procedure.

¢ ARS contaminated internally.
This can happen as a result of poor storage conditions, resulting in the formation
of water vapour within the unit. In this case, return the ARS to Nordson.

¢ Gauge faulty.

If the error is not caused by contamination as described, it is possible that the
gauge is faulty. In this case, contact Nordson.
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7.2.4

Performing Full-Range Calibration

In most circumstances, adjustment of Trim (see Section 7.2.2 - Trim) is sufficient to provide
accurate measurements around a target value.

Where the application requires measurement across a range of values, however, it may be
necessary to perform a full-range calibration involving the determination of optimum values for
both Trim and Span.

This is not generally recommended for routine calibration because it is time consuming and
requires product to be made with a wide variation in the levels of the measurement parame-
ters.

Note: The easiest way to do a full-range calibration is to use the Calibration Tool within the
GCI (see Section 7.2.2.1 - Obtaining Samples and Calibration).

The general method described here can be used as an alternative.

1. To provide a starting point for the full-range calibration, set the gauge Trim using the
Auto-Trim procedure (see Section 7.2.1 - Using Auto-Trim).

2. Obtain gauge and laboratory sample data over the required measurement range using
the Sample function (see Section 7.2.2.1 - Obtaining Samples and Calibration).

The accuracy of the predicted Span value depends on the measurement range over
which data is collected, and the number of samples taken. As a guide, the range
should cover at least 70% to 130% of the target value, with a minimum of ten samples.

3. Perform a linear regression (least squares or orthogonal) using the laboratory refer-
ence value as the independent variable (x) and the gauge output as the dependent
variable (y).

Ay

Ay
AX

AX

C

AT T T T O B
X
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6.

The equation of the best-fit line is given by:
y=mx+c

where
m is the slope of the best-fit line
c is the y intercept of the best-fit line

Calculate the new Span value S, from:

S,=8,/m
where S, is the original Span (as used during data collection).

Calculate the new Trim, T, from:

T,=(To-¢)/m
where T, is the original Trim value (as used during data collection).

Enter the calculated values of Trim and Span, using the GCI Edit Product function
(see Section 6.4.2 - Editing an Existing Product).

7.2.5 Checking Gauge Stability

Series 9 gauges are self-compensating for factors such as aging of their internal source lamp,
and are substantially unaffected by ambient light or environmental temperature changes within
their operating temperature range. Consequently, the gauges should be stable and provide
consistent measurements over long periods of operation.

If you wish to check this for any reason, it can be done using either of the methods described

below.

Note:

By far the most common reason for drift in the gauge output is window contamination.
It is vital, therefore, that the window is kept clean during normal operation, either by
regular cleaning or by fitting an Air Purge window. The window should be cleaned
before any reference check is performed.

Checking the Gauge Output with the External ARS

To do this, you will need a product (see Section 6.2 - About Products) with a Span value of
1.00 and a Trim value of 0.00.

1.

If necessary, create a new product (see Section 6.4.1 - Creating a New Product) with
a Span value of 1.00 and a Trim value of 0.00, and save it with a meaningful name
such as Stability Check.

Load the product to the gauge to be tested.

Fit the external ARS to the gauge (see Section 7.2.3.2 - Using the External ARS).

Check the gauge outputs on the Home page and record for future reference.

Remove the external ARS and load the normal operating product.
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6. Repeat this procedure at intervals and check that the gauge output remains consistent
over time.

Using the Gauge Check Function
Note: This function is accessible only to a Supervisor or Engineer on both the GCI and OT.

This function can be used without loading a special product. It checks the gauge output
against the internal reference standard and provides a date- and time-stamped percentage
reading, which represents the deviation from ideal.

It is important to understand that this is a very sensitive check, and that some deviation from
0% is normal. As an indication, a reading of 100% is equivalent to the threshold for failure of
the internal reference procedure (see Section 7.2.3 - Internal Referencing the Gauge). Any-
thing below 30% is insignificant for all practical purposes.

308
1. Touch the Lﬁ- Configuration button, and then touch
nostics on the Settings page.

Gauge Diag-

2. Touch the - Check button to bring up the Gauge/Reference Check page
(Figure 7-21).

3. Touch the Gauge Check button to start the check.

The screen will show a 10-second countdown and then display a table showing the
result of the gauge check (and references), together with previous results
(Figure 7-22).

The Details column provides an indication of how good the check or reference was
with a traffic light system (green, yellow, red) to give a quick indication of good (<3%),
marginal (3 to 5%), or bad results (>5%).
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Gauge/Reference Check

Date/Time Source Details
10/07/20 14:59 Internal Reference 0%
10/07/20 14:58 Reference 0.01%
10/07/20 14:58 Internal Reference 0.15%
10/07/20 14:57 Reference 0.35%
07/07/2011:16 Gauge Check 0.11%
16/05/20 07:59 Gauge Check 0.01%
16/05/20 07:53 Gauge Check 0.01%
16/05/20 07:53 Internal Reference 0.02%
16/05/20 07:51 Reference 0.2%
16/05/20 07:50 Internal Reference 0.07%
16/05/20 07:49 Reference 0.05%
19/06/20 11:13 Internal Reference 0.72%
19/06/20 11:12 Reference 1.18%

o <« All OK

Figure 7-22 Gauge/Reference Check results
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CHAPTER

8

8 | Maintenance and Spares

This chapter covers general cleaning of Series 9 components, and corrective maintenance to
the level of the parts designated as customer replaceable items.

8.1  Warnings and Cautions

When carrying out any maintenance on the system, observe the following to avoid injury to
personnel and damage to the equipment.

BATTERY WARNING

There is a rechargeable PCB-mounted battery in the Series 9 sensor — NO attempt
should be made by the user to replace it. If there are issues regarding this, please con-
sult Nordson or their representative.

« If the gauge has been operating in very high temperature environment, allow ade-
quate time for it to cool before handling.

+ Compressed air can be dangerous. Isolate the Air Purge window compressed air sup-
ply before working on a gauge.

« Do not power up the gauge when the case is open. The filter wheel rotates at a very
high speed, and could cause injury.

» Gauge maintenance must be carried out in a clean room away from the working area
of the equipment.

*  While the gauge case is open, take care not to touch any optical surfaces.

*  When working on any system components, observe standard anti-static precautions.

8.2 Cleaning

External surfaces of gauges and other system components should be cleaned periodically
with a damp non-abrasive cloth only.

Keep cables and connectors free from contaminants that could cause chemical damage.

Clean gauge windows as described below.
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Caution: If solvents are needed to remove contamination, it is essential to consult the Cus-
tomer Care Department of Nordson or their agent first, giving precise details of the
solvent.

8.2.1 Cleaning Gauge Windows

Clean the gauge window using a soft lint-free cloth.

Where necessary, use warm water and a mild detergent. Do not use abrasive cleaners of
any kind.

If a solvent is needed to remove contaminants, contact Nordson or their agents first.

8.3 Replacing the Gauge Source Lamp Assembly

To replace the Source Lamp Assembly:
1. Remove power from the gauging system.
2. Disconnect the services cable from the sensor.

3. Using a 4 mm Allen key, undo the 4 fixings screws within the corners of the sensor lid
and carefully slide the chassis out from the enclosure.

Slide chassis out from enclosure

4. Place the chassis facing downwards on a flat, clean surface.
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5. Locate the lamp, as indicated in the figure below.

Unplug the two lamp assembly leads.

Undo the two lamp fixing screws with a 2.5mm Allen key, and withdraw the lamp
assembly from its mounting.

Fit the new lamp and reassemble the sensor following the reverse of this procedure.
Take care not to touch the lamp glass as this may cause lamp failure.
If accidental contact is made, clean the glass with isopropyl alcohol (IPA).

Switch the gauge on and allow 2 hours for it to reach full operating temperature, then
internal reference the gauge (see Section 7.2.3 - Internal Referencing the Gauge).

8.4 Replacing the Filter Wheel Motor

To replace the filter wheel motor:

1.

2.

Remove power from the gauging system.

Disconnect the services cable from the sensor.

Using a 4 mm Allen key, undo the 4 fixings screws within the corners of the sensor lid
and carefully slide the chassis out from the enclosure. See figure in step 3 of

Section 8.3 - Replacing the Gauge Source Lamp Assembly.

Place the chassis facing downwards on a flat, clean surface.
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5. Locate the filter wheel motor (1), as indicated in the figure below.

(3) Motherboard PCB

(1) Filter wheel motor

=
(4) Vibration PCB
(2) Fixing screws

o

Unplug the filter wheel motor ribbon cable connector from the motherboard PCB (3).

~

Unplug the vibration PCB (4) ribbon cable connector.
8. Undo the filter wheel motor assembly fixings screws (2) with a 4 mm Allen key.

9. Lift the filter wheel assembly away from the Chassis. Do not touch the optical
surfaces of the filter wheel.
If accidental contact is made, clean the optical surfaces with isopropyl alcohol (IPA).

10. Note the orientation of the filter wheel, with the bush containing the grub screw
towards the end of the motor shaft.

11. Loosen the grub screw and carefully withdraw the filter wheel from the motor shaft.

If the filter wheel does not come off easily, do not attempt to pull it off as this
may damage the motor bearings. Instead, grip the wheel by its edges and use a
small Allen key or similar tool to push the motor spindle out from the wheel.
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12. Remove the 3 x motor fixing screws using a 1.5 mm Allen key, as shown in the figure
below.

13. If the instrument is within the warranty period, return the faulty motor to Nordson for
replacement. If not, discard the motor.

14. Fit the filter wheel to the new motor.

If the wheel is a tight fit, do not attempt to push it on while holding the motor. Place the
back end of the motor shaft against a hard surface and then push the filter wheel on
as far as it will go.

15. Tighten the filter wheel grub screw.

16. Fit the motor assembly, and reassemble the sensor, following the reverse of the previ-
ous steps.

17. Switch the gauge on and allow 2 hours for it to reach full operating temperature, then
internal reference the gauge (see Section 7.2.3 - Internal Referencing the Gauge).
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8.5 Replacing the Referencing Motor

To replace the referencing motor:
1. Remove power from the gauging system.
2. Disconnect the services cable from the sensor.
3. Using a 4 mm Allen key, undo the 4 fixings screws within the corners of the sensor lid
and carefully slide the chassis out from the enclosure. See figure in step 3 of
Section 8.3 - Replacing the Gauge Source Lamp Assembly.

4. Place the chassis facing downwards on a flat, clean surface.

5. Locate the referencing motor, as indicated in the figure below.

Referencing motor assembly

Collecting mirror
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6. Remove the collecting mirror by removing the 3 x M4 screws (item 17 below) with a
3 mm Allen key, then carefully lift and store it away.

Reference paddle

7. Carefully unplug the motor lead, remove the two pozi drive screws securing the refer-
ence motor clamp (8,10,21) and lift away the motor and reference paddle (5).

8. Remove the reference paddle from the motor shaft by undoing the grub screw and
sliding it off the shaft.

9. Fit the reference paddle to the new motor, by sliding along the motor shaft until it bot-
toms out and tightening the grub screw.

10. Reassemble the parts, following the reverse of the previous steps.

11. Switch the gauge on and allow 2 hours for it to reach full operating temperature, then
internal reference the gauge (see Section 7.2.3 - Internal Referencing the Gauge).
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CHAPTER

9

9 | System Options

The options described in this section apply to some or all of the gauges and applications of the
Series 9 system covered by this manual.

9.1 Internal Gating Option

This option enables the gauge to make reliable measurements of discontinuous products by
switching the infra-red measurement system on only when there is product in the beam-patch
area. It operates by using two infrared sensors located within the gauge to detect changes in
the distance between the gauge window and the viewed surface. If the distance is greater than
a defined threshold - indicating that there is no product in the beam patch - the gauge is gated
off.

The option is available with small and large beam patch.

The gauge should be positioned as shown below, and installed in accordance with the installa-
tion instructions (see Section 4.7 - Installing the Gauge).

The gating function can only operate correctly with a solid background (i.e., a product moving
on a solid belt or with a background target).

In all cases, it is important that no metallic or reflecting surfaces are present within 20mm of
the visible gauge patch at all distances, this applies even when the product is absent.

Figure 9-1 Gating function
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Small beam patch Large beam patch

A Nominal gate distance 140mm £1mm 250mm £5mm

B Mean height of product

C Minimum product size 30mm 85mm

D Minimum product separation 8mm with Al Self learning, | 8mm with Al Self learning
otherwise 25mm otherwise 85mm

E Gauge window centre line

F Gauge window

Note: If the product is changed after gauge installation to one of significantly different thick-
ness, the gating operation may become unreliable. In this case, the gauge should be
repositioned to correct the pass height, as above, and the gating should then be reca-
librated.

9.1.1 Gauge Mounting Information

The product flow direction
must be across the gauge
as shown, in either
direction

Figure 9-2 Product flow direction
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For matt/diffuse For highly reflective

backgrounds, the gauge can backgrounds, the gauge must
be mounted perpendicularto be mounted 20° to the

the surface plane surface plane

See previous table See previous table
for distance for distance

Empty belt/conveyor

Figure 9-3 Mounting the gauge
9.1.2 Gating Setup

To ensure reliable operation for any particular product, the gating sensors must be calibrated
for product thickness, using the GCI.

1. Log in as a Supervisor or Engineer.

e

2. Touchthe K= Configuration button to bring up the Settings page.

3. Engineer only: Touch the (‘" Hardware Settings icon.

nge)
4. Touch the Ea3=8 Gauge Settings icon.
This will bring up the Gauge Settings page.

5. Select Height from the left pane for the gauge of interest to show the following Height
Settings page that is only displayed when the gating/height hardware option is fitted.
Figure 9-4 shows the factory default with height disabled and Self learning gating
mode enabled.
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Gauge Settings
Gauge 1 Gauge 1 - Height

Names Height Measurement [BJEE]o][le
Temperature

Gauge Check

CEICHNI AL Self learning
Le[s[IEIEH Simple : A-B

Air Pressure A
Cooler Control
Heater Control
Service
Configuration

o <

Figure 9-4 Height Settings page (factory default)
9.1.3 Gating Mode

The following gate modes can be selected from the Gate Mode box (Figure 9-5), shown here
with Al: Self learning selected:

Al: Self learning

Figure 9-5 Gate modes

Al: Self learning — In this mode, the gauge learns the best configuration and gat-
ing thresholds automatically with the process running live, given that the back-
ground condition is learnt previously.

Disabled — This enables the user to switch off the gating system so that the
gauge measurements are running freely from the gating system, which is useful
for measurement calibration purposes where samples are presented manually
and gating is not needed.
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User: Ratio and User: Absolute — In these gating modes, the gating thresholds
are learnt by manually presenting product and background conditions rather than
with live conditions, and used under special circumstances as advised by Nord-

son M&CS.

9.1.4  Al: Self learning Steps

Press the Height Gating Setup button, and page one of the following pages will appear. (The
Height Gating Setup button will not be displayed if the Gate Mode is set to Disabled.)

Height Gating Configuration

Figure 9-6 Default learn live product page

Height Gating Configuration

duct from under gauge and press continue

Figure 9-7 Learn background page

Figure 9-6 is the default page that allows gating to be taught on live product, while Figure 9-7
is the page to teach the gauge the background. The live product learning system needs to
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have been taught what the no product state looks like, so if this is not known, Figure 9-7, the
learn background page is shown.

In normal operation, the background only needs to be retaught if it changes significantly, e.g.,

belt change or gauge mounted differently. The learn background page can be accessed from
the default page by pressing the Learn background button.

9.1.4.1 Learning on Live Product

Height Gating Configuration

Figure 9-8 Learn live product page

Figure 9-8 is displayed if the background is known. If the background needs to be retaught,
touch the Learn background button and see Section 9.1.4.2 - Learn Background.

The Learn live product page should be used when the product line is flowing normally. For
best results, ensure the following:

» The ratio of product to no product is within the range 1:4 and 4:1 (i.e., product is
seen between 20% and 80% of the time)

* The product rate should be at least 60 per minute (1 per second)
1. To start the training, press the Continue button.

2. The gauge will collect data for around 10 seconds and update the progress for each of
the three passes (each taking around 3 seconds).

3. Atthe end of the process, the result will be displayed. If setup was successful, the
page will look similar to Figure 9-9.
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Height Gating Configuration

o=

Figure 9-9 Height gating calibration successful

9.1.4.2 Learn Background

Height Gating Configuration

Figure 9-10 Learn background screen

In Learn background mode, Figure 9-10 will be displayed.
Note that there should be no product under the gauge when the sample is made.
Press Continue to start the measurement.

At the end of the sample, the GCI will go back to the default Learn on live product screen, as
described in Section 9.1.4.1 - Learning on Live Product, ready to sample on live data.
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9.1.5

Gating Mode — Ratio or Absolute

In both these Gating Modes, when the Height Gating Setup button is pressed, the user is first
prompted to remove product (Figure 9-11).

Height Gating Configuration

Remove product from under gauge and press continue

- Sontinue

Figure 9-11 Prompt to remove product

After pressing Continue, the gauge will sample some data and then prompt the user to show
the gauge product (Figure 9-12).

Height Gating Configuration

Place product under gauge and press continue

Continue

Figure 9-12 Prompt to show product

9-8
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After pressing Continue, the gauge will sample some data and then show the result of the
height calibration. If setup is successful, the screen will look similar to Figure 9-13.

Height Gating Configuration

Height gating configured

- Sontinue

Figure 9-13 Height gating successfully configured
9.1.6 Height Measurement

The height measurement will only be available when a factory height calibration is present,

which is only undertaken when the height option is ordered or as part of the color measure-
ment option.

To enable the height measurement channel, select the Height Measurement box and enable
it from the drop down as shown in Figure 9-14, requiring a gauge reset to complete:

Figure 9-14 Enable the Height Measurement
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After the reset, the Height Settings page will show additional parameters (Figure 9-15) and the
product height will be shown as one of the measurement channels of the gauge:

Gauge Settings
59_P135 Hi Spee(S9_P135 Hi Speed - Height
Names Height Measurement [SgE]sllls
Gauge Check Bed height gkAgln

e IS Elple=l 134mm
Cooler Control Datum Height gEtinln
Heater Control Gauge Angle plNihe
Service Display units ol
Configuration _
Distance Span Ryue

Distance Trim [tlgalsa]

(eEIRY s[5l User: Ratio

Figure 9-15 Height Settings page with height parameters

The Height parameters are explained as follows:

Bed height (display only) — Shows the current bed or product height from the datum
point, which is usually the surface of the conveyor belt and is updated dynamically.

Distance (display only) — Shows the current distance from the gauge window to the
surface being viewed and updated dynamically.

Datum Height (entry box) — Set this to the distance from the surface of the gauge’s
viewing window to a datum point which is used for the bed/product height calculation
(zero point) and usually the surface of the conveyor belt.

Gauge Angle (entry box) — Set to the orientation of the gauge which is either 0 deg or
20 deg.

Display units (entry box) — Set to either mm or inches.

Distance Span (entry box) — Allows a Distance Span correction to be set from the
1.000 default.

Distance Trim (entry box) — Allows a Distance Trim correction to be set from the
0.000 default.

9-10
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9.2 Temperature Measurement Option

The temperature measurement option provides the ability to display the temperature of the
product on one channel of the OT and GCI. It uses an externally mounted, self-contained IR
temperature sensor in an IP65 sealed housing, that is connected via a 20 m cable (total length
from gauge to temperature sensor) to the Series 9 gauge housing (Figure 9-16).

Temperature
Sensor
Housing \ i

Air purge —v

inlet

Figure 9-16 Temperature sensor housing

The temperature sensor can operate in the range 0°C -120°C. It delivers real-time measure-
ment of product temperature in a different location to the gauge's NIR measurement(s), The
measurement signal is treated like the other gauge measurement signals, and is output via the
network or, where fitted, analogue output arrangements.
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Temperature
Sensor
Window,
pointing at the
product

Temperature Sensor
Connector to Gauge

Figure 9-17 Temperature sensor connector and window
The temperature sensor can be fitted to the lid of the Series 9 gauge, as shown in Figure 9-16

and Figure 9-17, using the supplied screws, or it can be positioned remotely, limited by the 20
meter cable.

Temperature Sensor Air Purge
The temperature sensor is surrounded by an air purge assembly. This reduces contamination
of the sensor window, and improves measurement stability by keeping the sensor at a con-
stant temperature.
Installation
There are no additional installation requirements, other than the connection of an air supply to
the sensor air purge assembly. The air supply connecting point is located on the underside of
the gauge, and is made through a quick release fitting, using a 6mm outside diameter tube to
a regulated filtered air supply that is dry and clean (oil and dust-free).

e Air pressure =< 0.5 bar

¢ Airvolume = ca. 1 m*h

Calibration of Temperature Output

The temperature output can be calibrated via the Analog Output Configuration page on the
GCI (Figure 9-18).

9-12
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Analog Output Configuration
Output 1 Gauge Function
Sl Gauge [ZNITY

Output 4 ZV[plailo]gB Temperature

Wlgalief Fixed Limits
alfelaWEleelidl 100.000
Low Limit [SRe[e[¢}

Output Mode [VIAY
Output Value F¥ei
Source Value FEWE]

Figure 9-18 Analog Output Configuration page
To bring up this page:
1. Login as an Engineer.

2. Touchthe k= j Configuration button to bring up the Settings page.
3. Touch the C‘" Hardware Settings icon.

4. Touch the . Analogue Outputs icon.

5. Select an output from the left pane (e.g., Output 3).
6. Setthe Source to Gauge Function.

7. Set the Function to Temperature.

8. The temperature output is calibrated via the High Limit, Low Limit and Output Mode
fields.

9. The Output Value field shows the current value of the analogue output, and the
Source Value shows the temperature value.

Temperature Measurements and Emissivity

The temperature measurements and product emissivity are accessible through the Gauge
Settings page on the GCI (Figure 9-19).
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Gauge Settings
S9 P105 S9_P105 - Temperature
NEINES Temperature jEXMe
Sensor Temperature
Serial Number pZxyZ

Gauge Check
Air Pressure

Cooler Control Sl Type 76, 01/2015

Emissivity ERRGY]

Figure 9-19 Gauge Settings — Temperature page

To bring up this page:

Log in as a Supervisor or Engineer.

Touch the K= j Configuration button to bring up the Settings page.

Engineer only: Touch the G" Hardware Settings icon.

LI
Touch the Gauge Settings icon.

Select Temperature from the left pane.
The Temperature field shows the measured temperature of the product.
The Sensor Temperature field shows the sensor body temperature.

The default emissivity factor is 95%, which is suitable for measuring the temperature
of most materials.

If the measured product materials has a significantly different emissivity, enter the
appropriate value in the Emissivity field.
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9.3 Vortex Cooling Option

This cooling option uses a vortex unit to create a cold air flow from a compressed-air supply,
which is then circulated through the gauge interior.

The option comprises the vortex unit, factory-fitted to the gauge, and a filter module to provide
clean and dry air (Figure 9-20).

0 0F

512

AIR FITTING FOR 10mm TUBE\

EXHAUST, HEAT EXCHANGER

All dimensions in mm

Figure 9-20 Vortex cooling option
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Installation

WARNING: COMPRESSED AIR CAN BE DANGEROUS.
Do not operate the cooler at pressures above 10.3 Bar (150psi).

Do not operate with input air above 43°C (110°F)

Use the following assembly drawing (Figure 9-21) to connect the air set.

:‘:‘ PART U M B ER DESCRIPTION arr. |uem
1 havsisras-en LD $T0 FITTING S W ITH GO O LING § 1A INLESS 1 | ea
1 fae 1610401 CONNECTING PLATE 1 | Ea
3 h2e_160s0-01 COOLING COVER T | ea
+ Dae_vevaran COVEREND PLATE 1 |ea
5 hae_16ns013a COOLING BLOCK (Alk) ]
¢ Do reszzan GASKEL LD 1 | ea
7 hze_tsazzaon SPACER SEAL " [ea
s hze_ieeze-0n STACER HEATS INE " | ea
“ s e rsmron EXHAUST HEAT EXCHAN GEE 1 | Ea
10 _hos_1asir-0asa 7 RESSURE GAUGE ASSY (WO RIEX CO 0 LEK) " [ea
11 fize_14108-01 BULKHEAD FITTING 174 BS7P STAINLESS 1 | ea
12 perrze THREAD ED 1omm TUBEOD & 1/4 BSPTMALETUBE FITING | 1
12 pinest SCREW W4k oMM BUTTON HEAD « | ea
< 1e Prisss WASHER, EO NDED Ve b5 s |ea
15 Fizn GO OLER.VO RTER (VERIES 9) 1 | ea
16 prain WAVHER, BO HDED /3" b 1 | ea
(BN 2T $CEEW, M 3x0.6 x émm LG SHCH 38 . | Ea
[Tl ZTEED) $CEEW, M 43128 CK HD 2 | Ea
BT TTIIEE $CREW M 4x20 SGK HD @ | ea
20 FR017712 §CREW , M43SSCK KD T
P T W7 CRINKLEW ASHER, CRINKLE BER/CU
i1 [FRi013706 s CRINKLE W ALHER, CRINK LEBER/Cu s
PRI TUEING 104 M 3§ HYLON [ T
. Tae piereraz TUBIHG G 4 8 3 HYLOR

SERIES 9 GAUGE ASSEM BLY
(WA PLIFIED FOR CLARITY)
120/16000-005A

GLEAN M 0 U NTIHG FACEOF LID USING

1740k EQU IVALENT PRIOR T0 FITIING :
OF ITEM 6. AS AN AID To THEFITIING O F

REPLAGELID FRO M GAU GE GASKET, USEJIG 120£14241-01)

258 A BLY WITH ITEMA 1

Tememnworsn  f WWW.NDC.COM

(COHHESTO R AND LED) +avaes beesons TECHHOLOGIES

& COOLING KIT ASSY (AIR)
SERESS
i el 120116033-0154 I
SCALE s i

Figure 9-21 Vortex cooling assembly drawing

Connect a 7 bar supply to the filter regulator unit using a %z inch diameter tube.
1. Set the air purge valve to the fully-open position.
2. Adjust the air pressure control for a reading on the pressure gauge of:

« 4 Bar, (60psi) for ambient temp. 45°C to 60°C

« 5.5 Bar, (80psi) for ambient temp. 60°C to 70°C
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9.3.1 Vortex Cooler Control

It is possible to automatically control the Series 9 Vortex cooler option using an external sole-
noid to keep the internal temperature of the gauge at 35°C. The advantage of this is that it
saves compressed air and prevents the gauge from being over-cooled.

The solenoid is driven by one of the digital outputs (optional) in the GCI, which is configured
through the Digital Output Configuration page, shown in Figure 9-22 for Output1.

Digital Output Configuration
Selllge=W Gauge Function
(CE[U[e[=N SO-P101

Output 2
Output 3
Output 4
Output 5 ZV]glailelgl Cooler Control

Output 6 State When Active [dleS=e
it T State When Offline [8]sfdgl
Output 8

Current State [@[e}=le]

Figure 9-22 Digital Output Configuration page
To bring up this page:
1. Login as an Engineer.

2. Touchthe E= j Configuration button to bring up the Settings page.

3. Touch the G" Hardware Settings icon.

4. Touch the Digital Outputs icon.

5. Select an output from the left pane (e.g., Output 1).
6. Setthe Source to Gauge Function.
7. Set the Function to Cooler Control.

8. The States refer to the actual relay contacts being either open or closed circuit.
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9.3.1.1 Electrical Connections

The air solenoid electrical connections can be made as follows, assuming the solenoid control
voltage is 24vdc, using one of the relay contacts, shown in Figure 9-23 for Output 1.

Note: The output is protected by a fuse and the solenoid must not consume more than
1Amp at 24vdc.

The solenoid must also be fitted with a protective the fly back diode, as shown in Figure 9-23.
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Customer 24vdc
Solenoid fitted with
a fly back diode

Figure 9-23 Solenoid fitted with fly back diode
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9.4 Pressure Sense Option

The Series 9 gauge uses an Air Purge Window (APW) to keep the window surface clean,
which is essential in dirty environments, as contamination on the window will affect the accu-
racy of the measurement.

The Air purge window relies on a good flow of air to be effective, requiring at least 20L minute.
The pressure sense option is a system that incorporates a calibrated restrictor and pressure

sensor (0 to 4 Bar) in the gauge to monitor the air pressure, and has alarm indicators if the
pressure/flow drops below or exceeds configurable levels.

9.4.1 Installation

The Series 9 sensor includes two ports with quick release fittings for 6mm diameter tubing, as
per Figure 9-24:

* The upper port marked IN should be connected to a regulated clean air supply
that can deliver 2bar and 20 L/min., measured close to the inlet port.

*  The lower port marked OUT should be connected to the APW.

Figure 9-24 IN and OUT ports
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9.4.2 GCI Air Pressure Settings and Alarms
Using the GCI:

1. Login as a Supervisor or Engineer.

2. Touch the 2

Configuration button to bring up the Settings page.

3. Engineer only: Touch the C‘" Hardware Settings icon.

%
4. Touch the Gauge Settings icon.

This will bring up the Gauge Settings page.

5. Select Air Pressure from the left pane to show the Air Pressure settings screen
(Figure 9-25).

Gauge Settings

40590911-1 40590911-1 - Air Pressure
NEIES Active
Gauge Check

High threshold e
Low threshold [{R:Jsls]

Cooler Control

Low air flow

Figure 9-25 Gauge Settings — Air Pressure page
6. The Active value shows the actual pressure being measured.

Note that the internal air restrictor has been factory set, so that with 1.5 Bar at the
inlet, the flow rate to the Air Purge Window will be 20L/min.

The pressure measurement is linear, but is not scaled to any particular pressure units.
However, it will display an active value of 0.85 with 1.5 Bar inlet pressure, so the inlet
pressure should be adjusted at the regulator to show a level of 0.85.
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7. The High and Low thresholds are the alarm level settings.

The Low threshold is set to be 0.80, so any air pressure/flow rate drop will result in a
Low Air Flow alarm, as shown in Figure 9-26.

40590911-1 Product: Tobacco

Moisture

Figure 9-26 Low air flow alarm
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9.5

Common Gauge Connector (CGC) Cable Option

For scanning applications, the Series 9 gauge can be supplied with a Common Gauge Con-
nector (Figure 9-27) as an option to interface with Nordson's High Flex robotic cable
105/14876-01SA (Figure 9-28).

Figure 9-28 Cable 105/14876-01SA
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The tail end of the cable can be fitted into one of the Series 9 peripherals through the large
cable gland (Figure 9-29).

Figure 9-29 Connect cable to large cable gland on Series 9 peripheral

The wire and terminal designations into the Series 9 peripheral are shown in the schematic
(Figure 9-30) and photo (Figure 9-31) below.

97 WAY COMM
FIN Mos,
oty o WHT /RN 27
WAT JORG 25
WHT /NEL 25
- WHT /BLK 22
WHT /BRN 23
WHT /RED 74
THINNER, SEPERATELY | RX- 4 =—=Cp—An1/0RG L
SCREENED WIRES WITH | ays 5 ——y LT ORG | ] 21
CROSS STRIPES, MAINTAI WA T GRN = g
TWISTS TO THE TERMINAL| TX— 2 == 5 mg 70
POINT T =o— - =
NOT CONNECTED — 2
NOT CONNECTED — = =
NOT CONNECTED :
NOT CONNEGTED SEEET 12
NOT CONNECTED — = -
NOT CONNEGTED
NOT CONNECTED —EL 1i
NOT CONNECTED — DL¥
NOT CONNECTED —EEN 4
NOT COMNECTED —BLME 19
10 EARTH POST ON THE G
ENCLOSURE USING CRIMP FING

Figure 9-30 Wiring schematic for connecting to Series 9 peripheral
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Figure 9-31 Terminal designations for connecting to Series 9 peripheral
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9.6 BSDU (Batch Sample Display Unit) Operation on
Series 9 GCls

The BSDU option provides a report of sample data via a TCP/IP port when sample data is col-
lected.

9.6.1 Enabling BSDU Operation

BSDU is a purchased option, and is enabled by Nordson at the time of the gauge order. It is
also available as an upgrade.

9.6.2 10 Configuration

The GCI will need to have a digital input card fitted. Then, log in as an Engineer and navigate
to the Digital Input Configuration page:

1. Touch the K= Configuration button to bring up the Settings page.

2. Touch the G" Hardware Settings icon.

3. Touch the E Digital Inputs icon to open the Digital Input Configuration page
(Figure 9-32).

Digital Input Configuration

Target Type (EEUD Y

SOl BY/olsN Sample Collect

\Y/[eJe[sM Activate on Closed

Input State

Signal: CH1 high

Figure 9-32 Digital Input Configuration page

4. Select an input from the left pane.
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5. To set the input to provide BSDU functionality, set the Target Type to BSDU and then
select the correct SubType.

Two SubType options are available:

1. Sample Collect
This input will control the duration of the sample. When the input is active, the
sample data will be collected. I.e. the sample will start when the input is first acti-
vated and finish when the input is deactivated, and the report will then be gener-
ated.

2. Sample Pause
This input allows data within a sample period to be ignored. While this input is
active, data will not be added to the sample data. This will also affect the utilisation

percentage e.qg. if this input is active for 10% of a sample period, the utilisation fig-
ure will drop to 90% (i.e. 90% of the sample period had valid data).

9.6.3 Diagnostics and Settings
If the BSDU is correctly enabled, an additional group, BSDU will be displayed on the Local

Settings page (Figure 9-33). If this is not available, see Section 9.6.1 - Enabling BSDU Opera-
tion.

P

1. Touch the K= Configuration button to bring up the Settings page.

2. Open the Local Settings page by touching the icon(s) below.

Local Settings
=
<3 Display Settings > Ka¥8 | ocal Settings

Supervisor

Engineer
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Local Settings
General Current State

Information Duration [SJeHe[sHe]s
Modules

_ Utilisation [&24

Next batch ID FAE]

Signal: CH1 high

Figure 9-33 Local Settings page - BSDU group
This page displays the current state — “Ready”, “Sampling” or “Paused”, and the duration and
utilisation of the active sample (utilisation is the percentage of the time the sample has not
been paused while active).

The user can also see and change the next batch ID. This batch ID will be auto-incremented
on each batch event.

9.6.4 Report Output

The BSDU report is generated on TCP port 25333. The GCI listens on port 25333 for connec-
tions and will then service all live connections with the same data.

To view the report data, use a terminal program such as puTTy (Figure 9-34):
1. Type in the IP address of the GCI — enter your GCl's IP address here.
2. Type in the BSDU port number (25333).

3. For PuTTy, make sure that the Raw connection type is selected.
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ﬁ PuTTY Configuration ? X

Category:
5--S_ession Basic options for your PuT TY session
¢ ‘~Logging ) o
& Terminal 1| Seec ou wantto connectto 2
- Keyboard < HostName (or IP address) Bort
- Bell 10.32.15.177 I \| 25333
- Features e v
=-Window ) . )
- Appearance @ Raw (O Telnet (JRlogin () SSH () Serial
-~ Behaviour 3 ve or delete a stored session
- Translation .
[} Selection Saved Sessions
- Colours | |
&rConnection Default Settings Load
- Data 10.32.15.169 DSP Terminal -
- Proxy Local BSDU
S
- Telnet Local DSP Terminal e
- Rlogin Local RemoteView
Delete
#-88H TEST =
- Serial

Close window on exit
() Always () Never (@ Only on clean exit

Figure 9-34 PuTTy terminal program

When the terminal connects, you should see a header message in the form (Figure 9-35):

BSDU Reports

Figure 9-35 Header

Each time a report is created (on the completion of each batch), a report will be generated that
will contain a header section, and then a section for each gauge connected to the GCI.

The header section will contain:
e Batch number
¢ Duration

e Utilisation
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Each gauge section will contain:
+ Gauge name
* Active recipe name

» Areport line for each channel. Each line will contain the channel name, the sam-
ple average and the sample SD in brackets.

An example of a report is given below (Figure 9-36).

hips

(0.095)

,_,_.
k)
[ B

Figure 9-36 Sample Report
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9.7 Heater Option

The Series 9 heater option can be used to extend the lower ambient operating temperature of
the gauge down to -30°C/-22°F for extremely cold environments.

It uses an internal heat source to keep the gauge internal temperature above 0°C/32°F, and
needs to be powered from a separate 24v 60W power supply provided by the user.

The gauge uses thermostats to control the internal temperature between 10°C/50°F to
20°C/68°F. As a safety feature, it also includes an over-temperature switch to cut the heater
power if the internal temperature exceeds 80°C/176°F.

A power cable assembly is supplied with the option, that plugs into the lower connector on the
rear of the gauge (screw lock) as shown in Figure 9-37, with connections to the external power
supply as follows:

* Red: 24vdcorvac (60W)
* Blue: Ov
* Green: Earth

1
Wi RNING sow
10 24¥DC:
(Cw NiUM) POWER SUPPLY
| kep: 24VDC
BLUE

| B oV
| rea AR GROUND

Figure 9-37 Power cable connection
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CHAPTER

10

10| Troubleshooting

10.1 System Error Messages

Series 9 gauges have built-in diagnostics to monitor certain key operating parameters and to
provide appropriate error messages on the GCI and OT. The following table provides brief
explanations of the messages together with the recommended action. Some of the diagnostic
parameters listed in the table are shown on the Gauge Diagnostics screen (see Section 5.5.1
- Viewing Diagnostic Information) - if this is the case, those parameters are marked “Yes” in
the “Shown on Gauge Diag. screen” column of the table.

Note: There may be more than one error condition at a time. The errors are priority-rated,
and the highest priority one is displayed in the Gauge Status box, on the bottom right
corner of the screen (see Section 5.1.4 - Responding to Error Messages).

In the event of an error message, check the listed possible causes and take the appropriate
remedial actions. If these do not clear the error, please contact Nordson for advice.

Diagnostic Parameter

Shown
Error Diag. parameter on
and units Gauge Fault State Recommended Action
message Diag.
screen
Lamp voltage | Lamp voltage (V) Yes V| <0.95 X nominal If lamp current is also low,
low error (4.8V or 4V) lamp power supply failure:
change mother PCB.

If lamp current is high, lamp
failure: change lamp.

(see Section 8.3 - Replacing
the Gauge Source Lamp

Assembly)
Lamp voltage | Lamp voltage (V) Yes V| > 1.05 X nominal Lamp power supply failure:
high error (4.8V or 4V) change mother PCB.
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Error
message

Lamp current
low error

Diagnostic Parameter

Shown

Diag. parameter on

and units Gauge
Diag.

screen

Lamp current (A) Yes

Fault State

I <0.9 X nominal
(2.9A or 2.7A)

Recommended Action

If lamp voltage is also low,
lamp power supply failure:
changemother PCB.

If lamp voltage is normal,
lamp failure: change lamp.

(see Section 8.3 - Replacing
the Gauge Source Lamp
Assembly)

Lamp current
high error

Lamp current (A) Yes

IL > 1.1 X nominal
(2.9A or 2.7A)

If lamp voltage is also high,
lamp power supply failure:
change mother PCB, also
lamp.

If lamp voltage is not high,
lamp failure: change lamp.

(see Section 8.3 - Replacing
the Gauge Source Lamp
Assembly)

Lamp hours
exceeded

Lamp running Yes

time (days/hours)

lamp run hours > 43800

Warning, lamp requires
replacement: change lamp

(see Section 8.3 - Replacing
the Gauge Source Lamp
Assembly)

FW motor
hours
exceeded

FW motor running | Yes
hours (days/

hours)

motor run hours > 43800

Warning, filter motor requires
replacement: change motor

(see Section 8.4 - Replacing
the Filter Wheel Motor)

N/A

FW target motor Yes

speed (rpm)

N/A

N/A

FW motor
failure

FW motor speed Yes

(rpm)

Software unable to
control motor speed to
target to within 10rpm

Motor control failure. Try
resetting gauge, if fault per-
sists: change motor.

(see Section 8.4 - Replacing
the Filter Wheel Motor)
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Error
message

Diagnostic Parameter

Shown

Diag. parameter on

and units Gauge
Diag.

screen

Fault State

Recommended Action

Excessive FW motor Yes Excessive vibration Warning, vibration detected:
vibration vibration (raw) detected at motor mount | change motor
>100
(see Section 8.4 - Replacing
the Filter Wheel Motor)
Window Window Yes WC value > 0.5: WC value > 0.5: window
contaminated | contamination Warning needs cleaning
level (calibrated WC value > 1: Fault WC value > 1: window
units 0.0 to 1.0) cleaning fault
(see Section 8.2.1 - Cleaning
Gauge Windows)
Gauge Internal Yes <0°C Check ambient temperature
temperatureis | Temperature (°C) (0 to 50°C)
too low
Gauge Internal Yes >70°C Check ambient temperature
temperatureis | Temperature (°C) (0 to 50°C)
too high
Gauge Internal Yes >75°C Check ambient temperature
temperatureis | Temperature (°C) (0 to 50°C)
too high and
the gauge
should
shutdown
N/A Time since last Yes N/A N/A
reboot (days/
hours)
N/A Firmware version | Yes N/A N/A
Excessive Installation No Installation vibration, Excessive Installation vibra-
Installation vibration on measured with the filter tion: check mounting
vibration demand (raw) wheel not running >100
Window Window No Raw window Check window contamination
contamination | contamination contamination level <200 | board connections
board fault board connected
(YES or NO)
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Error
message

Gauge power

Diagnostic Parameter

Shown

Diag. parameter on

and units Gauge
Diag.

screen

+24\V power No

Fault State

+24V rail < +20V

Recommended Action

Gauge power low: check

supply fault supply (Voltage) 24vdc connection
mother PCB +12V mother PCB | No 112V mother PCB >+5% | Mother PCB fault: change
12V power supply (Voltage) error mother PCB
fault
signal PCB +12V signal PCB No 12V signal PCB >+5% Signal PCB fault: change
12V power supply (Voltage) error signal PCB
fault
signal PCB 5V | +5V signal PCB No 15V signal PCB >15% Signal PCB fault: change
power fault supply (Voltage) error signal PCB
primary signal channel 1 No Signal cannot be kept Reference signal error: check
reference within required limits with Nordson
signal error
primary signal channel 2 No Diag Sample signal error: is gauge
sample signal looking at product?
error
auxiliary signal channel 3 No Signal cannot be kept Reference signal error: check
reference within required limits with Nordson
signal error
auxiliary signal channel 4 No Signal cannot be kept Sample signal error: is gauge
sample signal within required limits looking at product?
error
low window Air purge flow No The desired 20L/min Low window air purge pres-
air purge (L/min) gives araw value of 5000 | sure: check air supply
pressure units and anything below
this will give an error.
internal internal standard No Internal standard fails to | Internal standard error: check
standard error deploy correctly with Nordson
failed
Motherboard Motherboard No Cannot read Check motherboard connec-
ID fault present (startup Motherboard 1D tions
check)
Signal board Signal board No Cannot read signal board | Check signal board connec-
ID fault present (startup ID tions
check)
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10.2 Series 9 Gauge Status Light

The Series 9 gauge has a LED located on rear panel which can be used for diagnostics pur-
poses (Figure 10-1).

€

Figure 10-1 Gauge Status Light

On power up, the Status light will flash alternately between red and green to show that the
gauge is powered and initialising. After a minute and half, the light will turn green, flashing off
every few seconds as a live heart beat.

If a gauge error occurs, the LED will flash in sequence, showing the most significant error first.

The sequence starts with an off period, followed by a sequence of alternating green and red.
The number of red flashes in the sequence gives an indication of the most significant error as

follows:

Note:

-1

-10

Signal error (low or high signal error)

Temperature error

Voltage error (one or more power rails are at invalid levels)
Window contamination

Motor error (main filter wheel motor or internal reference motor)
Lamp error (lamp failure detected)

Communications error

Air flow error

Self-test conditions (e.g. incorrect hardware configuration)

Only error states will trigger these sequences, not warning states - E.g. temperature

warnings will not trigger the status LED sequence.

If the gauge undergoes a soft reset, the Status LED will be orange until the gauge restarts.
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Reference

Specifications

Gauge

Dimensions

Enclosure material

Stainless steel 316L

Window material Sapphire
Width 200 mm
Height 247 mm
Length 348 mm
Weight including APW 12.5 Kg

Cable/gland clearance : 100 mm

Environmental sealing IP67 NEMA 6
Pollution degree Degree 1
Ambient Temperature Range
Storage 0°C - 70°C
Operating 0°C - 50°C (70°C with water or vortex air cooling)

Cable length (Data and power)

10 or 20 metres as standard

Cable type

CATb5e

Power Supply

+24V d.c. +10% -20%, 30W

Working Distance from window :

Sampling area

250 mm +/- 100 mm : beam patch 60 mm diameter
200 mm +/- 50 mm : beam patch 25 mm diameter

140 mm +/- 25 mm : beam patch 10 mm diameter
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External Temperature Option

Temperature sensor

Sample patch size 25 mm diameter at 250 mm distance

Working distance 250 mm +/- 100 mm

Measurement Range 0°C to 120°C

Accuracy +/- 1°C (+/- 2°F)

Repeatability +/- 0.5% of reading or +/- 0.5 °C, whichever is the greater
over the full temperature range

Measurement output One of the four available gauge measurement channels

Air supply required approximately 1 m?¥h, clean, dry, instrument-quality air

Environmental rating IP65 (NEMA-4)

11.1.2 OT, GCI, GCP, PH

Dimensions - Molded Composite Material

Width 306 mm
Height 230 mm +26 mm large gland clearance
Depth 93 mm

Note: Above values do not include cable
clearance and connector removal clearance.

Weight 3 Kg excluding connected cables

Dimensions - Stainless Steel (GCI, OT)

Width 306 mm
Height 230 mm +26 mm large gland clearance
Depth 91 mm

Note: Above values do not include cable
clearance and connector removal clearance or
mounting strap dimensions.

Weight 6 Kg excluding connected cables
Environmental sealing IP65 NEMA 4
Pollution degree Degree 1

Ambient Temperature Range

Storage 0°C - 70°C
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Operating 0°C - 50°C
Relative humidity 5% to 95% (non-condensing) over the full
operating temperature range
Power supply input 85-264vac 50/60Hz, 100W via screw terminals
Inputs / Outputs
Standard communications Ethernet - 2 x screw terminal ports, 1 x RJ45
Optional communications Profibus DP or DeviceNet
Optional analogue board 2 x 4-20 mA /0 to 10vdc isolated
(GCl & GCP)
Optional Digital input board 8 x Opto-isolated inputs
(GCI & GCP) (Low Ovdc and High 3vdc-30vdc)
Digital output board 8 x Normally Open relay contacts
(GCI & GCP) (125vac/60vdc/1A maximum ratings)

11.1.3 Switched Hub

Dimensions

Width 250 mm
Height 208 mm +26 mm large gland clearance
Depth 66 mm

Note: Above values do not include cable
clearance and connector removal clearance.

Weight 1.5 Kg excluding connected cables
Environmental sealing IP65 NEMA 4
Pollution degree Degree 1
Atex Certification Zone 22 (non-mining applications, dust explosive
atmospheres)
Enclosure Molded composite material

Ambient Temperature Range

Storage 0°C -70°C
Operating 0°C - 50°C
Relative humidity 5% to 95% (non-condensing) over the full

operating temperature range

Power supply 24V d.c. +/-20%, 5W

Series 9 - General: Reference 11-3



Inputs / Outputs

Communications Ethernet - 7 x screw terminal ports, 1 x RJ45

11.1.4 Nordson Power Supply Units

Dimensions

Width 265 mm (305 including cable glands)
Width 60 mm
Depth 40 mm
Weight Approx 0.75 Kg
Environmental sealing IP65 NEMA 4
Atex Certification Zone 22 (non-mining applications, dust explosive
atmospheres)
Pollution degree Degree 1
Enclosure Aluminium

Ambient Temperature Range

Storage 0°C - 70°C
Operating 0°C - 50°C
Relative humidity 5% to 95% (non-condensing) over the full
operating temperature range
AC Input 90-264Vac, single phase, 1.5-0.75A, 47-63Hz
DC Output 96W Maximum, 24Vdc, 4A
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12| Outline Drawings

12.1 Gauge
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12.2 Peripheral Units

12.2.1

GCl, PH,

OT, GCP
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12.2.2

GCI / PH Stainless Steel

250~

4 X M5
MOUNTING HOLES

All dimensions in mm
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13| Servicing, Returns and Recycling

13.1 Servicing and Returning your Equipment

Your instrument was carefully inspected electrically and mechanically prior to shipment. It
should be free of surface defects and scratches, and it should be in perfect working order upon
receipt. If any indication of damage is found, file a claim with the carrier immediately, prior to
using the instrument. If no damage is apparent, proceed by using this manual to install and
setup this instrument. Save the shipping carton and packing material for future storing or ship-
ment of the instrument.

If the instrument failure cannot be corrected using remote technical support or onsite (field ser-
vice engineer), the instrument must be returned to the factory (depot) for service. Include a full
description of the instrument failure and the mode of operation the instrument was in at the
time of failure. Also include a contact person to discuss the instrument failure.

Before returning equipment for service, follow instructions as given in section Online Support
at the beginning of this manual. We will issue you with an RMA number to return your
product to our repair facility. Please do not send your equipment to us without first hav-
ing the RMA.

Use the original packaging/carton for returning the equipment, but if the original packaging is
unavailable, ship in a carton providing sufficient protection. Send the instrument to the Asia,
Europe, or USA office, whichever is closest to you or to the office indicated by your sales engi-
neer. Place the RMA number on the outside of the carton and include a purchase order num-
ber and any other information specific to your instrument. Field warranty service is available if
the customer pays travel expenses by advance purchase order. All service operations should
be performed by skilled electronics technicians, who have been trained by Nordson Measure-
ment & Control.
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13.2 Recycling, Disposal and Sustainability

Nordson Measurement & Control provides intelligent measurement and control solutions to
help you focus on your unique mission in a more sustainable way. Better for your people. Bet-
ter for your bottom line. Better for the planet. For this reason, Nordson encourages its custom-
ers to recycle and dispose of equipment in a way which is responsible and encourages
sustainability.

Please check the following before disposing of your equipment:
* Is the equipment worth repairing? If in doubt, contact Nordson Service.

+ If you are aware of any hazardous materials in your equipment, ensure qualified personnel
take responsibility for its disposal. Some examples of hazardous substances include lead,
mercury, cadmium, chromium VI, flame retardants, plasticizers, fluorescent tubes, moni-
tors containing cathode ray tubes and products containing capacitors. Nordson is compli-
ant with the European WEEE and the most current RoHS Directive.

« Can you re-use or recycle any constituent parts? For example, if the housing/chassis is
made of metal, it can be recycled by your local authority. Ensure qualified personnel take
responsibility for dismantling the equipment.

If the equipment does need to be disposed of, please dispose of it in a way that does not harm
the environment.

For more general information about Nordson's corporate social responsibility, see
https://www.nordson.com/en/about-us/corporate-responsibility
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Warranty

1. All sales of Nordson Measurement & Control products are subject to the contractual terms
and conditions of the Order pursuant to which they were sold to Buyer, including Warranty
terms. The following terms are a general summary of the contractual Warranty terms,
NOT a revision or alternative to the contractual terms, and are presented as merely a point
of reference for your information. The contractual Warranty is the complete and exclusive
statement of all Nordson Measurement & Control warranties to Buyer. In the event the fol-
lowing terms are in conflict with any of the contractual Warranty terms, the contractual
Warranty terms shall be deemed to control.

The warranty terms contained herein are expressly in lieu of any and all other war-
ranties, expressed or implied, including any warranty of merchantability or fitness
for a particular purpose. In no event shall Nordson Measurement & Control be liable
for any incidental, consequential or special damages, including but not limited to,
any loss of business, income or profits, expenses incurred for time when the sys-
tem is not in operation, and any labor costs relating to or arising out of the perfor-
mance, functioning or use of the system.

Purchaser assumes the risk for use of this product and agrees to indemnify and
hold Nordson Measurement & Control harmless for any and all damage to person or
to property resulting therefrom.

Nordson Measurement & Control grants no license under any patent rights except
the right, under only such patents as may be owned or acquired by Nordson Mea-
surement & Control, to use the product sold hereby for the purpose for which it is
sold. Nordson Measurement & Control does not warrant that the product or its use
does not infringe any patent owned by persons other than Nordson Measurement &
Control.

2. Nordson Measurement & Control guarantees all products to be free from defects in mate-
rial and workmanship for the following periods1:

*  Product and peripherals — 2 years from shipment
»  Source lamp - 5 years from shipment

»  Filter wheel motor — 5 years from shipment

* Spare parts — 1 year from shipment

* Replacement lamps and motors supplied under warranty — 1 year or up to the
original 5 year warranty from shipment of the sensor, whichever is longer

! Refer to the contractual terms and conditions of the Order for usage of the warranty.

During this period, Nordson Measurement & Control will repair or at its option replace, free
of all charges for parts and labor, any Nordson Measurement & Control parts determined
by it to have been broken or damaged due to causes other than improper application,
abuse or negligence. Nordson Measurement & Control’s obligation to repair or replace
shall not extend to expendable parts which are subject to normal operating wear.
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Nothing in this paragraph 2 will require Nordson Measurement & Control to make repairs
or replacements where:

The product has been repaired, other than by an authorized Nordson Measurement &
Control dealer or a Nordson Measurement & Control employee, or altered in any way with-
out the prior written consent of Nordson Measurement & Control; or

The product has not been properly maintained in accordance with any operating and
maintenance manual supplied therewith; or

The product has been damaged as a result of fire, flood, war, insurrection, civil commo-
tion, acts of God or any other cause beyond the control of Nordson Measurement & Con-
trol or Buyer.

Nordson Measurement & Control’s liability shall be limited to the obligations set forth in
Paragraph 2. These shall be the Buyer’s sole and exclusive remedies, whether in contract,
tort or otherwise, provided, however, that in lieu thereof, Nordson Measurement & Control
at its option may replace the entire product on an exchange basis or refund the purchase
price against the return of the defective product.

Nordson Measurement & Control will not be responsible for failure to provide service or
parts due to shortage of materials, labor or transportation strikes or delays, or any causes
beyond Nordson Measurement & Control’s control.

Unless otherwise specified by Nordson Measurement & Control, all warranty repairs will
be made at Nordson Measurement & Control’s facility. The customer shall be responsible
for all expenses of packing, freight and insurance in connection with the shipment of prod-
ucts to Nordson Measurement & Control for repair. Nordson Measurement & Control will
pay the cost of returning the equipment to customer.

If it is mutually determined by the buyer and Nordson Measurement & Control that
the examination, replacement or repair takes place at the buyer’s facility, then the
buyer will be responsible for Nordson Measurement & Control’s travel and living
expenses incurred in traveling to and from the buyer’s facility, and during the time
of the visit, as well as the cost of field labor and replacement parts unless the parts
being repaired or replaced are determined to have been defective, in which event
the cost of said repaired or replacement parts shall be borne by Nordson Measure-
ment & Control. These travel and living expenses will be billed to the buyer at actual
cost to Nordson Measurement & Control.

No person, including any Nordson Measurement & Control distributor, agent or represen-
tative, is authorized to assume any liability on behalf or in the name of Nordson Measure-
ment & Control, and Nordson Measurement & Control shall not be bound to any
understandings, representations, or agreements with respect to warranties except as set
forth in this policy.

Nordson Measurement & Control requests immediate notification of any claims arising
from damage in transit in order to determine if carrier responsibility exists. If damaged
equipment arrives, save the shipping container for inspection by the carrier and telephone
Nordson Measurement & Control as soon as possible.
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