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Chapter 1
HI 6600 Series Overview

This Manual describesinstallation, setup and operating procedures for the HI 6600 Series Modular Sensor
System. Be sure to read and understand all cautions, warnings, and safety procedures in this manual to ensure
safe installation and operation of the instrument.

Hardy Process Solutions sincerely appreciates your business. We encourage input about the performance and
operation of our products from our customers. Should you not understand any information in this manual or
experience any problems with this product, please contact our Technical Support Department at:

Phone:  (858) 278-2900

Toll Free: 1-800-821-5831

FAX: (858) 278-6700

E-Mail:  hardysupport@hardysolutions.com or hardyinfo@hardysolutions.com
Website:  www.hardysolutions.com

Please visit our website for the latest revision of the HI 6600 Series User Guide and sign up for the Hardy
Newsdletter to get the latest information on all Hardy products and services. For answers to technical issues
and service problems, please visit the Hardy WebTech section of our website or contact a technician by
phone during our normal operating hours (6:30 AM to 5:30 PM Pacific Time).

Introduction to the HI 6600 M odular Sensor System

The HI 6600 Modular Sensor System consists of at least one HI 6600 Hardy Gateway Module (HGM) and up
to 30 HI 6610 Weight Processor Modules (WPM).

The system communicates with PLCs, PACs and DSCs over EtherNet/I P, Profibus-DP, Modbus-RTU and
other popular communication protocols via a single communication link.

Page | 8
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Module
EtherNet/IP Weight
Profibus Processing
Modbus RTU Modules

Optional Display
for Local Control

Expand System Up
To 30 Weight Processors

The system is used for front end signal processing of strain-gage type sensors and load cellsfor all types of
industrial and machine weighing applications. Operating blind or with an optional display, the Modular
Sensor System conditions, convertsand communi cates stabl e processed wei ght readings from connected
load sensorsor scalesto avariety of control and monitoring systems.

The HardyNet Gateway Module (HGM or HI 6600) offers users many communication choicesincluding
Ethernet TCP/IP, Modbus RTU, Modbus TCP and either EtherNet/IP or Profibus-DP.

The HI 6600 series can be used with or without an optional Hardy HI 6110 display. The display is abright
4.3" high-contrast LCD capable of high-resolution graphics and help text discrete messaging. The HI 6110
display can be panel mounted near the Gateway Module or remotely up to 100 feet away to provide a user
interface for operating, calibrating or setting-up the system.

The modular array, small enclosures and low power consumption enable high density cabinet design for
systems that require up to 30 channels of processed weight.

Typical Applications

Ideally suited for applications that require multiple channels of weight, the HI 6600 series serves avariety of
industrial weighing needs found in batching, blending, filling, dispensing, inventory management, level by
weight and check by weight verification.

Page | 9
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M odel Number Description

HI 6600-EIP Hardy Gateway Module- EtherNet/IP
HI 6600-PB Hardy Gateway Module- Profibus-DP
HI 6610-WP WeightProcessingModule, nodisplay
HI 6110 Optional Multi-Channel Display
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Chapter 2

Specificationsand Features

Chapter 2 provides specifications for HI 6600 series instruments. The specifications listed are designed to assist in the
installation, operation and troubleshooting of your instrument. All service personnel should be familiar with this section
before installing or repairing the instrument.

Basic Specifications
HI 6610 Weight Processing Module (WPM)

Number of Channels

Each Weight Processing Module is a single channel of weight. HI 6600 Modular Sensor System can support up to 30
channels. The actual number of channels that can be transmitted by a single 1/0 table request depends on the PLC
interface format.

o EtherNet/IP: Upto 30 Channelsper request
e ModbusTCP:  Upto 14 Channels per request

e ModbusRTU:  Upto 14 Channels per request

e  Profibus-DP: Up to 10 Channels per request

UpdateRateper Weight ProcessingM odule(WPM)
e 110 times per second per channel (processed weight, display, communications)

Weight ProcessingM odule(WPM) Resolution
e Displayed - 1:10,000
e Interna - 1:8,388,608

WAVERSAVER®

e User Selectable
OFF, 7.50 Hz, 3.50 Hz, 1.00 Hz (default), 0.50 Hz, 0.25 Hz

Averages
o 110250
o  Usar-sdlectableinSinglelncrements

L oad Sensor | nput per WPM

e Upto four 350-ohm full Wheatstone bridge, strain gauge load sensor/cells (5 volt excitation) can be connected
to the weigh scale input on each WPM.

Page | 11
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Note: Connecting 2 or more load cells requires a summing card or Junction Box.

Non-linearity
e 0.0015% of full scale

Common Mode Rejection
e 110dB at or below 60 Hz

Common Mode Voltage Range
e 25VDC maximum (with respect to earth ground)

L oad Cell Excitation

e 5VDC+/-1.15VDCmaximum

e |solation from digital section 1000 VDC minimum
C2 Calibration Input

e |solationfromdigital section1000VDCminimum
Load Sensor Cable Lengths per Weight Processing Module

e  250feet maximum of C2 authorized cable(Maximum of41oad sensors) witha SummingCardor I T
Junctionbox
DC I nput VoltageWeight ProcessingM odule(with 4x 350ohm load cells)
o 1.72Watts 12-27VDC, 71-118 mA
Maximum System Span Distance
e 500 feet (150 meters) span from the first Weight Processor Modul e to the Hardy Gateway Module

Hardy Gateway Module (HI 6600)

Networ k Connectivity

e FEthernet TCP/IP
Ethernet UDP
Modbus-RTU over R$485
Modbus TCP
EtherNet/I P (EIP models only)
Profibus-DP (PB models only)

USB Port: For Parameter Saving and Backup to PC
Display Port: For optional Front Panel Display

Scoreboard: Uses RS485 port to stream weight readings to alarge display or data logger
DCInputVoltage Har dy Gateway M odule(HGM)
e 3.90 Waits, 12-24 VDC, 162-290 mA

Page | 12
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Optional HI 6110Front Panel Display

¢ Monochrome480x 272 L CD display with back light

e Fivetactile keysfor menuitem selection

o Displaysin either white on black or black on white

e | P66 rated when mounted on a smooth, rigid surface (minimum 16-gage) using the supplied gasket
e 2 watts maximum

Environmental Requirements
Operating Temperature Range

e -10°Cto60° C (14°to 140°F)
Temperature Coefficient

e  Lessthan0.005% of full scaleper degreeCfor Cal-L O and Cal-HI reference points

Storage Temperature Range
o -40t085°C(-40°t0 185°F)

Humidity Range
e 0-90% (non-condensing)

Environmental
e Intended for Building-in, indoor use only at ambient temperatures between 10°C to 60° C (14° to 140° F) with a
pollution degree of 2.

Approvals
e UL, CUL andCE
e Hazardous AreaClass |, Division 2, Groups A,B,C,D, T4A (pending)
e Hazardous AreaClass |11, Division 2, Groups E, F, G, T4A (pending)

Network Certifications
e EtherNet/IP ODVA Conformance Tested, Level 3)
e Profibus-DP by Profibus.org (pending)

Features and Capabilities

Hardy Process Toolbox

The Hardy Process Toolbox is a set of productivity tools that support process weighing functions. Each tool in the Hardy
Process Toolbox saves time, increases accuracy, improves efficiency or reduces risk in process weighing applications.
The HI 6600 includes the Toolbox functions discussed below.

C2® and eCal™ Calibration

Traditional calibration uses certified test weights. C2® (or eCAL™ asit is called in China) Electronic Calibration allows
ascale to be calibrated without the need for test weights. A C2 or eCAL weighing system consists of up to four load cell
sensors per WPM, ajunction box, interconnect cable, and an instrument with C2 capabilities (e.g., the HI 6600 series
instrument).
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Each Hardy Process Solutions C2-certified load sensor outputs digital information used for calculating the calibration.
When the HI 6600 series instrument reads the signals from the load sensors, it calibrates the scale based on the load
sensor’ s output plus a user-supplied reference point value (from 0 to any known weight on the scale).

INTEGRATED TECHNICIAN®

In conjunction with an IT junction box, the HI 6600 series features INTEGRATED TECHNICIAN® (IT), asystem
diagnostics program that makes it possible to diagnose weighing system problems from Hardy’s Web Server or a
connected optional display panel. IT reads individual load sensor voltages and weights and isolates individual system
components for quick and easy troubleshooting

NOTE: If youdo not haveaHardy I T Junction Box connected to the HI 6600, theweight reading isthetotal for all load cells
onthesystem.

WAVERSAVER®

When measuring small weight changes, the effects of mechanical vibration and noise from feeders and other plant
environmental conditions can introduce substantial interference. WAVERSAV ER factors out vibration, noise, and other
interference-related signals from the load cell so the weight processor can better decipher the actual weight data.

While WAVERSAVER can factor out noise with frequencies as low as 0.25 Hz, five cut-off frequencies can be selected,
with higher frequencies providing afaster response time. The default factory setting is 1.00 Hz vibration frequency
immunity.

C2, INTEGRATED TECHNICIAN and WAVERSAVER are registered trademarks of Hardy Process Solutions.
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Chapter 3
H| 6600 Hardwarelnstallation

Chapter 3 covers physical installation of HI 6600 Modular Sensor System. User and service personnel should read this
chapter before installing or operating the HI 6600 Modular Sensor System.

Safety

Before you begin installing your HI 6600 series equipment, please review the important safety precautions
below.

Do not operate or work on this equipment unless you have read and understand the instructions and warnings in this
Manual. Failure to follow the instructions or heed the warnings could result in injury or death. Hardy Process Solutions
provides manualsin PDF format that are easily downloaded from our website, free of charge. Look under the Docs &
Programs tab on the web page for each product.

General Precautions
e  Always disconnect the power cord before disassembling.
e Alwaysreplace broken or damaged modules or hardware immediately.
e Always check to be sure that no loose parts are sitting on printed circuit boards or electrical connectors or wires
when disassembling or reassembling.
e Always protect printed circuit boards from electrostatic discharge (ESD). Always use approved ESD wrist straps
and anti-static pads.

Unpacking

WARNING - EXPLOSION HAZARD - SUBSTITUTION OF COMPONENTSMAY
IMPAIR SUITABILITY FOR DIVISION 2.

AVERTISSEM ENT —Risgued’ explosion—L asubstitution decomposantspeut
diminuer laconfor mitépour laDivision 2

WARNING - EXPLOSION HAZARD - DO NOT DISCONNECT EQUIPMENT
UNLESSPOWER HASBEEN SWITCHED OFF OR THE AREA ISKNOWN TO BE
NON-HAZARDOUS

AVERTISSEMENT —Risqued’ explosion —Nepasdébrancher I’ équipement a
moinsquel’alimentation soit coupée ou quela zone ne présente pasderisques

1) Before signing the packing dlip, inspect the packaging for damage, and report damage of any kind to the carrier
company.
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2) Check toseethat everything in the package matchesthenbill of lading.

3) If itemsare missing or you have any questions, contact Customer Service at:

Hardy Process Solutions 9440 Carroll Park Drive SanDiego, CA 92121
Phone: (800) 821-5831

International: (858) 292-2710

FAX: (858) 278-6700

Web Site: http//www.hardysolutions.com

E-Mail: hardysupport@hardysolutions.com

Record the model number and serial number of the HI 6600 series instrument. Store them in a convenient, secure location
for reference when contacting Hardy Customer Service Department or to buy parts or firmware upgrades.

Tool List

Toinstall the HI 6600 series the following tools will be required.
o Jewelersscrew driver (to make and modify cable assemblies)
e 10-50 mm Unibit (for optiona display installation)
e Dirill with 5Smm drill bit (for optional display installation)
e 8 mm nut wrench or socket (for Optional Display)

Installing the HI 6610 M odules

Before getting started, take the following precautions:

WARNING - Electrostatic discharge may damage semiconductor componentsin
themaodule. DO NOT TOUCH THE CONNECTOR PINS.

AVERTISSEMENT - L es déchar ges éectrostatiques peuvent endommager les
composantssemi-conducteur sdanslemodule. NE TOUCHEZ PASlesbr ochesdu
connecteur.

e  Wear an approved wrist-strap grounding device when handling the instrument.

e Touch agrounded object or surface to rid yourself of any electrostatic discharged prior to handling the
instrument.

e Handlethe instrument from the bezel in front away from the connector. Do not touch the connector pins.

e Donotinstall the instrument right next to an AC power source or high voltage DC equipment

¢ Route al the low voltage cables away from high voltage cables
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Overview of the HI 6600 Hardware

Before installing the HI 6600 Series, familiarize yourself with the basic configuration as shown below.

L |]-e=.'_
[ |
L o —

DC Power, Shield, Ports for HardyNet and a Termination switch can be found on the bottom of both the Hardy Gateway
Module and the Weight Processing Modules.

The RJ5 ports located on the bottom are used to connect the system using Cat5e cabling. Communications between
modules (HardyNet) as well as power distributed from the Gateway Module to the Weight Processing Modules is carried
on the Cat5e cabling.

A

)
T
Weight Processing Module Hardy Gateway Module

The Weigh Scale Input is located on the front of the HI 6610 Weight Processing Module.

Located on the front of the HI 6600 Gateway module isa USB port (used to store system settings), a Display
port (for connecting to an optional HI 6110 display), Serial Termination switch, Serial Port and an Ethernet Port.

I nstallation

The HI 6600 Series WPMs and HGM s are designed to be installed on a DIN rail as shown below.
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(W)

The MAXIMUM span between the first and last module that comprise a system is 500 feet (150 meters).

Note: Use Heavy Gage DIN rail conforming to EN 60715 and EN 50022.
Use of thin or light gage DIN rail is not recommended.

Begin by installing the WPMs or HGMss onto the DIN rail asshown below.

v \,

1) Hook DIN rail bracket onto the DIN rail using the groove at thetop of the bracket

2 Pushthemoduledown onthetop of the DIN rail and then rotatethe bottom of the modul e onto the bottom
bracket of theDIN rail until it clicksinto place.

3) Whileholding theHI 6600 seriesinstrument, gently pull the bottom of theHI 6600 away fromtheDIN rail to
verify thatitismounted correctly.

To remove, pull up on the bottom of the front corner of the module to disengage the bottom DIN rail catch first, and then lift
up on the module to remove the top DIN rail catch.

Note: Between 8 — 12 pounds of upward force isrequired to remove a Hardy HI Series Instrument frommost DIN rail.
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Cabling the Units Together

Oncethe unitsare all placed on aDIN rail, connect them together in a series using the RJ45 ports on the bottom of the
units and Cat5e cable.

The Cat5e cabling carries communications between the modules and distributes power from the Hardy Gateway Module
to the Weigh Processing Modules.

Redundant DC power may also be supplied individually to each Weight Processing Module viathe DC power input

terminal located on the bottom of the module. DC power supplied to individual Weight Processing Modulesis isolated
and not distributed to other modules on the system.

At minimum, DC power must be supplied to the Gateway Module.

&
2

T
Rearver

Wiring Power to the Hardy Gateway Module

The maximum distance between the first and last module on a system is 500 feet (150 meters).

DC Power Input

WARNING - Do not operatewith incorrect line voltage. To do so will result in
property damageand/or personal injury. Make surethat the power sour ce does
not exceed 24 VDC.

AVERTISSEMENT —Assur ez-vousquelasour ced’ alimentation nedépassepas
240V. L' utilisation d’un mauvaise voltage peut résulter en dégats matériels
et/ou desrisquesde blessures.
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WARNING - Be careful not to reversethe ground and hot wires, which can
result in damageto the equipment.

AVERTISSEMENT —Attention anepasinverser lesol et filschauds, cequi peut
entrainer desdommagesal'équipement.

] ) S —
o T T oy o 1

==

w [BEE ) il o &

1 o —

A power-limited 12-24 VDC power supply (Class 2) must be used on the DC input wiring.
DC power should be supplied by aclean primary line, directly from the DC power source.

1 Make suretheVDC power isshut off beforeinstalling thewiresto the
connector. DC Power
2 Connect the 24V DC voltagewire, ground wireand shield wireto the ‘ HH

connector that plugsintothe DCvoltageheader at therear panel. The
jumper connectsthe Earth groundandtheinternal ground making

them common, and should remainin place. T8 2 SALED JuMPER
3) Plug the connector into the bottom panel.
4) Apply VDC power to the unit.

WARNING - If the HI 6600 series equipment is used in a manner that is not
specified by the manufacturer, the protection provided by the equipment may
beimpaired.

AVERTISSEMENT —Si I'équipement desérieH| 6600 est utiliséd'unefagon qui
n'est pas spécifiée par le fabricant, la protection fournie par I'équipement peut
étrealtérée.

Connecting Sensors

The diagrams below show Hardy Load Sensors with C2 and non-Hardy Load Cells (4 wire and 6 wire are similar except
6 wire adds sense wiring) that do not have C2. Wire the terminal connector that plugsinto the front of the Weight
Processor Modules by carefully following the Weigh Scale Input termination label.
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Y
1 1
-EXC : : \{ Weigh Scale Input
i
L] 1 ~
3
S]G ' | “~—FACTORY INSTALLED JUMPERS
L A Y
HEXC —— TS
' 1 ~—LOAD CELL CABLE SHIELD
i 1 ———
1 1
SI6 ——
i I v ),.fquNCT\ON BOX
J | b
Veed L= )
SHIELD L_ ....................
"-‘ TERMINALS FOR C2 SECOND
“— GENERATION CALIBRATION
SYSTEM. LEAVE THESE TERMINALS
UNCONNECTED IF C2 IS NOT USED
Non-C2 load cell wiring Hardy load sensor with C2

Note: when connecting the HI 6600 seriesinstrument to a junction box, the sense lineswould be
connected between the +Sen and —Sen connectionsfor the junction box and the instrument. Seethel/1
Diagram for further detail. You can find the I/l Diagram in the Hardy website under Products>

WARNING - Instrument power should berouted away from all other signal
cablesto avoid electrical interference.

AVERTISSEMENT —Tension del'appar eil doivent éreacheminésal'écart de
touslesautrescables de signaux pour éviter touteinterférence électrique.

Installing the Optional Display
The following section provides details on how to mount the Optional Front Panel Display and connect to the HI 6600
HGM.

BlindUnit (Nodisplay)

The front display is not necessary for the HI 6600 series instrument to operate as aweight processor. Blind units can be
fully configured using the Web browser communication.

Optional Remote Display Mount

The HI 6600 Modular Sensor System is compatible with HI 6110 displays.
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HI6600

8765. 43

GROSS
> <

The optional display for the HI 6600 series instrument can be mounted in aremote location up to 250 feet (75 meters)
from the Hardy Gateway Module by modifying the supplied cable.

Mounting the Optional Front Panel Display

(1) Makesurethat all Electrostatic Discharge (ESD) precautions are taken before and during installation.

(2) A thin plastic template comes with the product. Make the hole pattern in the panel door or cover using the
dimensions provided on the diagrams below.

WARNING - Werecommend installing the HI 6600 series modulesin a
NEMA 4, 4X or |P 55 rated enclosure or better.

AVERTISSEMENT —Nous vous recommandonsd'installer le HI 6600 dans
un boitier NEMA 4, 4X ou | P 55 ou mieux.

\\
4% @ 13764 (5.0) THRU
. Viewed from the front TR R A ' .
; of the instrument
320" | 1.57° ‘ /
81 0
@) | {40) @1.25 (32) THRU
! ‘L Use a deburring i
2 tool after cutting :
: @ : the hole. GF '
| 5.83"
\ | (148) !
— = s = et = A " __//
*7.20"
(183)

Panel HoleDimensions(not displayedtoscale)
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Connect and hand-tighten the four screw rods into the Optional Front Panel display.

Place the gasket over the screw rods then dlide the screw rods through the panel until flush with the surface.

Place washer and nut onto the screw rods sticking through the panel. Tighten nuts so that the gasket is fully
compressed and that the metal bezel of the display isin contact with the panel. Nuts should be torqued to 20 inch-Ibs
to ensure the seal required for an IP-66 rating.

Remove the terminal connectors from the cable assembly provided and replace the original cable with the desired
cable length. Seeinstructions above for Making Longer Display Interface Cables below.

Connect the display cable to the back of the display and to the Display Port located on the front of the Hardy
Gateway Module
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r N

~—2_  REAR
v =D °
N4
o) o)
Insert
Release/
!I%Soelrlt-|ere\ Front Display Panel
for Wire Terminal Block
Changes
olABE 23
— Oz
+ %)

Making Longer Display Interface Cables

The terminal block uses a spring cage type contact. Thereisadlot provided to use an insert/rel ease tool. The
tool isa2.0 mm x 0.4 mm wide flat blade screw driver. Inserting the end of the small screwdriver tool opens
the cage contact and allows one wire to be inserted. Removing the insertion tool with bare conductor wire

inserted will lock the connection.

Wiring Specifications
e Wiresize: 20 AVG maximum /26 AVG minimum
e Maximum cable length: 100 ft. (30.48 meters)
o Usethreetwisted pairs with adrain wires
e Parwires+12 and GND, D1 and D2, D3, and D4
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Chapter 4

I nstrument Configuration

Menu Structure
The menu tree below shows the location of commands and parameters used to configure and use the system.

Hardy HI 6620 Gateway Module Hardy HI 6610 Weight Processing Modules
Communication | i Calibration

EtherNet IP C2 eCAL

Ethemet TCP/IP

:

Ethemet UDP Cal Date

Modbus-RTU [_Disgnostics |
Modbus-TCP
Scoreboard

Stability Test

N

Int. Technician

i

Power

a

Diagnostics
Filter

EtherNet/IP
Modbus-RTU

NumAverages

i

Waversaver

i

Modbus-TCP
g READ ONLY
Stability Product Serial#
Software Revision
Information
READ ONLY _
Product Serial# | Tare Operations

Software Revision

Zero Operations

MultiVersion WPM Piece Count
Begin Programming Auto Mode
Language

Chinese Setu

Capacity

Decimal Point
Optional HI 6110 Front Panel Display
Backlight Motion Tolerance

Power Saving Operator ID

Set Background

i i

i

Set Foreground

| Display Security |

Calibration Lock
Configuration Lock
Display Lock
Key Pad Lock
Read Only Lock

i
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The system can be set-up, calibrated and operated either through the built-in Webserver or through an optional
front panel display. The menu structure above may be followed using either interface.

Using the Webserver

To use the Webserver, a connection must first be established between the Hardy Gateway Module and a connect
PC. Thefollowing stepswill assist in establishing a connection:

1) Connect an Ethernet cable between the RI5 port located on the front of the HI 6600 Gateway Module's
RJ45 and a PC then power up the instrument. A cross-over cable is not required, but can be used.

2) Theinstrument will auto-negotiate settings suitable for a variety of operating systems and network
configurations. Wait approximately 15 seconds and check to seeif the green light of the Ethernet port is
on and blinking —if so, skip to step 8 — you are connected.

3) If thegreen light on the Ethernet port does not light up, use the Optional Display to check that the unit’s
Enable DHCP isturned off and follow steps 4 through 8 If an optional display is not available, please call
Hardy Tech Support for further assistance.

192.168.0.100
——

Network Node
Identifier Identifier

4) Using the unit’s Fixed | P address (the default is 192.168.000.100), the PC must now be assigned a unique
| P address (for example, 192.168.000.101)

Therearetwosmplerulesfor thel PAddress:
* |t must have the same network identifier asthe computer.
* |t must have adifferent node identifier than the computer.

5)  OnaPC running windows, open Internet Properties (TCP/IP).

Click in the *Use the Following IP Address’ checkbox; then enter the following into the TCP/IP Properties
dialog.

* |PAddress=192.168.0.101
*  SubnetMask =255.255.255.000

6) Select OK onthe TCP/IP Properties didog box. The computer is now configured.

7)  Enter the HI 6600 HGM's I P address into the Windows PC Web browser to access the embedded web
browser. For example: http://192.168.000.100

NOTE Additional information for setting up communications between the Gateway Module and the
PLC, DCS or PCisunder Network Communications (Chapter 6).
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Once connected, browse the webpages by following the menu tree presented in the beginning of this chapter.
Changes are made by clicking the item and either selecting an option or inputting a value using your PCs keyboard.
NOTE: Selectionsand inputsare ONLY saved to memory by clicking SAVE PARAMETERS in the webpage.

Using the HI 6110 Front Panel Display

[1] MODE
[21up

09

[1]ZERO (1) TARE

[ZJLEFTEXIT  ChIER [2] RIGHT/ENTER

PRINT (HI 6310)

Q

[1) CONFIG
[21DOWN

1) Toggle between showing multiple channels and a single-channel by pressing the ENTER button

2) Move the quadrant outline to the desired channel by using the arrows keys. Press ENTER to select
the channel, once a channel is selected it will show in full-display mode and change function of the
buttons from navigation (up, down, left, right) to instrument function (mode, config, zero, tare).

Instrument 1 I nstrument 2 Instrument 3 Instrument 4

Instrument 3 I nstrument 4 Instrument 5 Insrument 6

Scroll through available instruments by pressing the UP and DOWN arrows.

1) Enter Set-Up for the selected channel by pressing the CONFIG button.

Pressing the CONFIG button minimizes the displayed weight value and shows a list of submenus to
the left that follow the menu tree presented in the beginning of this chapter.
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List Item |
List Item 2
¢ List Item 3
List ftem 4
List Item 5

SUBMENU TITLE 876543

GROSS > <

2) Navigate UP and DOWN the submenus using the arrow keys, then select a menu by pressing the
ENTER button.

3) Fixed options within a submenu are selected by using the UP & DOWN buttons to navigate to the
choice, then by pressing ENTER key to select. Once an option is selected, back out of the submenu by
pressing the LEFT arrow key.

4) Entering Numeric and Alphanumeric values are done pressing the UP & DOWN huttons to change a
valueand RIGHT & LEFT buttons to move the position of the cursor. Once avaueiskeyed in, press
the ENTER key to save then the LEFT arrow key to return to main menus.

|KETTLE 6 [
i 0.0 |
| Gross

sInstrument ID

Meotion Tolerance

Operator ID KETTLE 6 l

Instrument identifier

5) Vauesare saved to memory only by backing out to the top level.

Mode Button
PresstheM ode Button to switch between different wel ghing modesof:

[1] MODE
[2] UP

* GROSS: Displays the GROSS weight of the system.

o NET: DisplaystheNET weight of thesystem. TheNET weight displayedisthe GROSS weight minus
the TARE value.

e  COUNT: Countsthenumber of objectsoncetheweight for oneobjectisset.
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The displayed mode on the instrument can also be changed by selecting DISPLAY MODE on the Operations
webpage and choosing Gross, Net or Count from the drop-down menu or by sending the DISPLAY MODE
command over communications.

Channd | dentification

System Discovery

Once the HI 6600 Series Modular Sensor System isinstalled, connected and powered, a discovery processis
required to allow the Hardy Gateway Module to identify all Weight Processing Modules present on the HardyNet.
This discovery process can beinitiated in a number of ways and should be used each time the HardyNet system is
changed. Examples of changes are removing a module from the system or adding a new module to the system.

The system initiates a discovery process that enables the Gateway Module to identify and track changesto the
Weight Processor Modules connected on the HardyNet. The discovery process can also be initiated manually by
selecting Start Discovery under the HardyNet sub-menu of the HI 6600 Gateway Module.

Discovered Weight Processing Modules are added to alist that is saved in non-volatile memory of the Gateway
Module. The discovery processis designed to only add units that are not already saved in memory. If aWeight
Processing Module has been physically removed or disconnected from the system, it must be manually deleted
from the list of available modules by selecting Delete Channel. A module that is accidentally deleted can be
discovered again by power cycling the Gateway Module or again by manually selecting Start Discovery

The number of Weight Processor Modules discovered (ie: channels of weight) connected to the system will be
displayed as Discovered units: XX on the Web Browser as shown below or listed in the Discovery section of the
optional front panel display once the processis complete.

Using the Webserver (shown below) is recommend for initial system set-up and changes to a system with alarge
number of channels.

Discover
PROCESS SOLUTIONS HELP
Local Links:
SYSTEM HOME
GATEWAY HOME Discovered units: 2
WEIGHT PROCESSORS

Start Discovery

Current Channel: 1
www Link:

HI 6600 Series
Online Support! Site Confirm Selection Identify On | | Identify Off

(Contact Info, Manvals,

Select Channel 1.TANK2 v

News, Downloads, stc.)
Instrument ID  Batch Area 3

Channel Name  TANK2

Save Parameters

Channel | 1.TANK2 v | |2BINS8 v
Swap Channels

Current Channel: 1

Delete Channel
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Naming the Weight Processing Modules

To ease identification of a particular Weight Processor Module, a meaningful name (ie: Ingredient C or BIN
8) may be assigned to the module by using Select Channel, Confirm Selection, then identifying the physical
location of the module by pressing Identify On/Identify Off which will cause the LED on the selected module
to blink. Once the particular module is identified, rename the module and press Save Parameters in the Web
Server or ENTER on the front panel display to save the module name into memory.

Each Weight Processor Module is assigned a channel number during the discovery process. Weight
Processor Modules are listed in the order they are discovered, not by physical position or location
on the HardyNet.

Ordering the Weight Processing Modules

The order in which the channels appear in the drop down menus or on the optional display may be changed
by using Swap Channel in the web server or by selecting the channel using the front panel of the optional
display, pressing enter to ‘ capture’ the channel, moving it by using the UP/DOWN arrows, then pressing
enter againto ‘release’ the channel to its new position.

NOTE: The channel will retain its Channel Name but be reassigned a new channel number and position
onthelist.

Deleting or Replacing Channels
Deleting an unwanted channel from the system is completed by selecting Delete Channel (for example when
a spare channel is connected to the system).

Parametersassociated with channel sremainin non-volatilememory of theGateway Moduleandcan
thereforebetransferredtoareplacement Weight Processing Module by following these steps:

1) DeleteChannel of theWeight Processor Moduletoberemoved.

2) Removethedeleted Weight Processor M odul e. by disconnectingtheRJ45 connectors on the bottom and
lifting gently up theunit tolift it off the DIN rail

3) Placethenew Weight Processor ModuleontheDIN Rail and connecttheRJ5 connectorstoreconnect
thenew moduletoHardyNet

4) StartDiscovery tofindthenew module. Parametersfromtheremoved modulewill now beappliedto
thenew module.

NOTE: The new modulewill appear at the end of the channel list. If need be, reassign the
channel number and change its order in the list by using the Swap Channel process
described above.

Saving and Restoring Configuration Data Using the USB port

The HI6600 Gateway Module providesaUSB port to save parametersto amemory stick. Parameters
can be saved, restored, copied and modified from oneinstrument or channel to another instrument or
channel using thisfeature. Details of use can be found in the USB Memory Stick section of the Network
Communications section of this manual.
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Suggested Minimum Steps When Setting Up the Instrument For the First Time

Choose a specific Weight Processor Module to set up by selecting a channel either from the front panel display

or on the webserver.
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Channel
1) Choose channel to set-up

SET UP (minimum)

1) Select Unit of Measure
2) Input Total Scale Capacity
3) Select Graduation Size

4) Select Decimal Point Position

5) Input Motion Tolerance

Filter

1) Num Averages

2) Waversaver
Calibration
1) Cal Date

2) Cal Method

a. C2ecCal
b. Hard Cal
3) Complete Cal Procedure
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Setup Parameter Menus
TheSetup Menusconsistsof thefollowing parameters:
o Capacity
e Decimal Point
e Grads
e Instrument ID
e Motion Tolerance
e Operator ID
e Unit

Capacity Parameter

Scale Capacity is the scale's nominal operating capacity (the total weight capacity of the scale system). If thisvalueis
exceeded by six graduations, dashes appear on the front display. Communications to and from optional devices are not
affected.

If a Capacity value is entered which conflicts with either the decimal point value or the graduation value, the decimal
point and/or graduation values are automatically modified to match the programmed capacity. It is therefore
recommended that the Capacity parameter is entered first before setting the Decimal Point and Grad parameters.

RANGE: .000001 - 999999 (Default 999999).

On the Web page Or Using the Front Panel Display: enter the capacity in the text box provided or enter the capacity
using the arrow keys.

Decimal Point Parameter

UsetheDecimal Point Parameter to set theresolutionyouwant for theWPM . Hereyouset thelocation of thedecimal point for
theweight resolution. Thehigher thenumber, the farther to theleft the decimal point movesand the higher the resol ution of the
scale. Note that setting moredecimal pointsdoesaffect theoverall accuracy of theinstrument.

RANGE: 0-5 (default 2) Not to exceed 1 part in 100,000

OntheWebpage Or Using the Front Panel Display: fromtheDecimal Point pull-downlist, select thedecimal positionfor
thisinstrument or select from the list of decimal point values supported using the arrow keys.

Graduation Size Parameter
The Graduation Size is the Minimum increment displayed by the instrument. The Base Graduation Number can be
calculated by dividing the Total Load Cell Capacity by 10,000.

For example, with two decimal points selected, a graduation size of 10 will display increments of .10 units and the
graduation size .50 will display increments of .50 units. For a scale with 10,000 capacity, graduation size= 1
RANGE:1, 2, 5,10, 20, 50, 10, 200, 500, 1000 (default 1)

OntheWebpage Or Using the Front Panel Display: from the Decimal Point pull-down list, select the decimal position
for thisinstrument or select from the list of graduation values supported using the arrow keys.
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Instrument ID

Use this parameter to assign a meaningful name to the system to make it easier to identify on anetwork. The assignment
applies to the Gateway Module only, channels connected to the Gateway may also be assigned a name by following the
Naming the Weight Processing Modul es section located in the beginning of this chapter.

M otion Tolerance Par ameter

The value you enter for Motion Tolerance sets the amount of deviation to allow for your process. This value must be
greater than or equal to the Graduation Sizes. We recommend 3 times the graduation size.

The base motion number can be calculated by using the following formula:
Base Motion Number = (Total Load Cell Capacity x 0.0003)

RANGE: .000001 - 999999 (default 10)

OntheWeb page or Using the Front Panel Display: enter the value in the text box provided or input the desired motion
tolerance value using the arrow keys.

Operator |D Parameter
The Operator 1D isthe ID of the user who is going to operate the Weight Processor or service the instrument. Select three
letters or numbers or any combination of letters and numbers that adequately identifies the user.

OntheWeb page or Using the Front Panel Display: enter the value in the text box provided or input avaue using the
arrow keys, then pressing the enter button to save.

Unit (of Measure) Parameter

The Unit (of measure) parameter sets the scale to either English or Metric units. The Selections are;

e Ounces

e Pounds

e Ton

e Gram

e Kilogram
e MaetricTon

OntheWebpage or Using the Front Panel Display: select the desired weight units from the pull-down list then click
Change Unit to save or select from the list of values supported using the arrow keys.
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Filter Parameter Menu
There are two parametersin the Filter menu

e NumAverages (Number of Averages)
¢ WAVERSAVER

NumAver ages Parameter

The value you enter for NumAverages (the Number of Averages) sets the number of weight readings used to compute a
dliding average of displayed weight. This helps reduce the effects of material impact and/or vibration if material does not
enter or exit the scale evenly. This setting helps the instrument ignore the effects of material impact and/or vibration.
Applications requiring very quick weight readings should reduce this setting to its minimum. If the weight is unstable,
increase the averages. The HI 6600 series instrument does 110 updates per second, which translates to an update
approximately every 9 milliseconds. If you average enough weight readings, the weight loss or gain remains smooth. If
you average the weight too much you can cause over filling. Alsosee WAVERSAVER for information on filtering
unstable weight readings.

RANGE:1-250 (defaullt 10)

On the Web page Or Using the Front Panel Display: enter the value for the number of readings to factor into the
average.

WAVERSAVER® Parameter

Typically, mechanical noise (from other machinery in a plant environment) is present in forces larger than the weight
variations you want to detect. WAV ERSAVER® reduces the effects of the vibratory forces that exist in al industrial
weight control and measurement applications so the device can better cal culate the actual weight. WAVERSAVER
enables the Weight Processor to distinguish between actual weight data and mechanical noise, both of which are typically
conveyed in the load cell signal. WAVERSAVER can be configured to ignore noise with frequencies as low as 0.25 Hz.
One of three higher additional cut off frequencies may be selected to provide afaster instrument response time. The
function is user selectable and can be turned off.

RANGE: 0.25Hz,0.5Hz,1.0Hz, 3.50Hz, 7.50 Hz, OFF (default 1.0 Hz)
Chapter 1 describesthebenefitsof usingthe WAVERSAVERfeature.

OntheWeb page Or Using the Front Panel Display: from the pull-down list, select the FILTER menu and
then select the value for WAVERSAVER.; Or select from the list of values supported using the arrow keys.
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Calibration
Theparametersinthe System Calibration menu areshownbelow.
C2or eCAL

e  Sensitivity

o Gravity

o  Ref Wt (Reference Weight)

e Do C2Cdibration

e Cd Tol (Cdlibration Tolerance)

o Num Dev (# of C2 Sensors)

HardCal
e Cal Tol (Cdlibration Tolerance)
e  Sendtivity
e Ca Lo Wt (Zero Reference Point)
e DoCdlLo
e  Span Wt (Span Weight)
e Do Cd Hi

This section describes C2 or eCAL and traditional calibration procedures. For the Weight Processor Modulesto give precise
readings, they must be routinely calibrated both during operation or when it has not used for an extended period of time. It is
important that users and service personnel be familiar with the proceduresin this chapter beforeinstalling or operating the HI
6600WPM modules.

All calibrationisdoneinthe Grossmode. Besuretofollow all theprocedurescompletely toinsurethat the
weightsread by theunit areaccurate.

Insomeincidentsitisbetter toverify acalibrationthanjustre-dothecalibration. If during thescaleverification, it
isfoundto beout of calibration, check for damageand a mechanical problem. Whenall checksOK, then
recalibrate. Performacalibrationand performascaleverification. No calibration processensurestheload cellsare
functioning orinstalledcorrectly.

Alwaysverify your scal eafter any calibrationand maintenanceroutine.

NOTE: Do not performa calibration while an application isin operation.

Pre-Calibration Procedures
Verify that thel oad cellshave been properly installed.
o Refer toyour load cell operations and installation manual for proper installation instructions.

e  Onsome sensors and cells an arrow indicates the direction of the applied load. If the arrow is pointing in
the wrong direction, change the position of the load cell so that it is mounted in the direction of the
applied load.

e  Check for binding on the Load Céll or other parts of the weighing system.
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WARNING - Binding on a scale/vessel or load cell does not alow the load cell free
vertical movement and may prevent theinstrument from returning to the original zero
reference point.

AVERTISSEMENT - Lier sur une échelle/ récipient ou cellule de charge ne
permet pas la cellule de charge libre circulation verticale et peut empécher
I'appareil de revenir au point de référence zéro d'origine.

A load cell must bemounted sothat 100%of theload (V essel
w/Contents) passesvertically throughtheload cell.

Verify that nothingisbindingtheload cell. Thismeansthat Direction of
nothingisdraped acrossthescale/vessel ortheloadcell, suchasa pplied load
hose, electrical cord, tubes, or other objects. Verify that nothingis
in contactwiththescale/vessel otherthan servicewiresand
pipingthat havebeen properly mountedwithflexible
connections. Flexiblepipesarenottobe usedinany other thanthe

horizontal planeand arenot to beusedto correct pipeaignment . e

problems. Verticd or at anglesother than horizonta will havean - —_——

effect onthe scalesability to repeat and provide accurate weight l ‘\\_._,c et
readings. l

ALY
Electrical Check Procedures

Load Cell/Point Input/Output M easurements
The HI 6610 WPM instrument is designed to supply

5 VDC excitation to as many as four 350-Ohm load 20—

cells/points per channel. The expected output from o MAXIMUM LOWD CAPACITY (: L7

each load cell/point will depend on the mV/V rating ) Pacs

of the load cell/point and the weight. = L7 .
g 7 — P 7/

For example, a2mV/V load cell/point will respond E & — P

with a maximum of 10 mVDC at the load sensor’s 2 s —————— :'I/

full weight capacity, which includes the weight of ._Ef o] SRDLOMG SO m.é’\.j

the vessel and the weight of the product as S - I

measured by the load cell/point. Thus, if the load P |

cell/point weight capacity israted at 1000 pounds, S P |

the load cell/point will be 10 mVDC at 1000 = - |

pounds, 7.5 mVDC at 750 pounds, 5 mVDC at 500 I

pounds and so on.
250 500 750 1000

. . WEIGHT iW POUNDS
A zero reference point will vary from system to

system depending on the “ Dead Load” of the vessel.
“Dead Load” isthe weight of the vessel and appurtenances only, with no product loaded. In our example we will assume
the dead load to be 500 pounds.
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NOTE: Theoperating rangefor thescaleinthisexampleis5-10mVDC with a 500 pound weight range. After
zeroingtheinstrument, theOreading refer stothezeroreferencepoint and not absolute O mvVDC or absolute0
weight.

NOTE: Load cell/point measurements are checked with a digital voltmeter at theload cell connector

on thefront of themodule or by using INTEGRATED TECHNICIAN with a Hardy I T Junction
Box. The scale calibration must be completed to enable I T to function correctly.

L oad Check
Place aload (weight) on the scale or vessel, and check to seeif the weight reading on the input table changesin the proper
direction.

For example, if the display reads 100 pounds and a 20-pound weight is placed on the vessel or scale, the display should
read 120 or some value over 100. With the display reading 100 pounds, if a 20-pound load is placed on the vessel or scale
and the reading is 80 pounds, the reading is going in the wrong direction and indicates some problem with the system.

If the display reads improperly or shows no change, something is wrong with the setup. If the display changesweight in
the proper direction, remove the weight and proceed to calibrate the instrument. Refer to Chapter 9 on troubleshooting for
additional help to determine the cause of the poor weight reading.

C2 & eCAL Electronic Calibration

C2 (also known as eCAL) Electronic Calibration, calibrates a scale system electronically without using certified test
weights. Digital information within a Hardy C2 or eCAL- certified load sensor details its unique performance
characteristics. The HI 6600 series instrument reads the performance characteristics of each load sensor and detects the
number of load sensorsin the system.

Before running C2or eCAL calibration, run all of the pre-calibration procedures. Make sure you have configured the HI
6600 series instrument. This includes setting the units, decimal point, NumAverages etc. For instructions on setting up
your instrument, please see the Chapter on Instrument Configuration.

NOTE: Ensure the Sensitivity, Reference Weight and Gravity Correction are all set prior to running C2 cal
command.

C2and eCAL Calibration Commands and Par ameters

Sensitivity Parameter

The load cell sensitivity, defined in mV/V, sets the expected change in analog signal over the full scale range of an analog
strain gage load cell. For exampleif a5 Volt excitation is applied to aload cell with a sensitivity of 2 mV/V then the full
scale signal will be 10mV. To ensure that the HI 6600 optimizes the processing of the analog signal from the load cell, the
load sensitivity parameter should be set to match that of the load cells being used.

Ref Weight Parameter

Reference Weight is the total live load that is currently on the scale. The calibration process uses a reference weight,
which is normally zero (no weight on the scale), but can be any known weight on the scale. With nothing on the scale, the
Reference Weight is 0.00. With 5 Ibs on the scale, the Reference Weight is 5.00 Ibs.
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Cal Tolerance Parameter

Sometimes, the contents of the vessel you are weighing are in motion. Cal Tolerance alows you to set a value that
determines the amount of motion that the system can tolerate and still calibrate. In other words, the value you enter for
Calibration Tolerance sets the amount of deviation to allow during the calibration process. This value must be greater
than or equal to the base motion value and/or the Graduation Sizes.

Thebase motion val uecan becal culated by using thefollowing formula:

BaseMotionvalue=(Tota Load Cell Capacity x 0.0003)
RANGE: .000001 - 999999 (default 10)

Another way to determine what this value should be is to multiply the fluctuation from peak to peak and multiply this
amount by two.

Gravitation Correction

Objectsweighabout 0.5%lessat theequator thanthey weighat eachpol ebecausetheforce of gravity islessat the
equator than at the poles. For examplean object weighing 100 poundsat the North Poleon aspring scalewould
weigh 99.65 poundsat the equator.

Depending on the latitude of your location, your scales would measure somewhere in between. The table below shows the
gravitation correction factor for afew cities around the world.

NOTE Ensurethatthescal esystemiscleanandreadytoreceiveproduct. Thisstepestablishesthe grosszero reference. You
must performa C2 Calibration after setting the Gravity Correction or the correction factor won't work.

In general if your location is between the 45th parallel and the equator, gravity correction is greater than 1.0. For
example, at these latitudes, because the gravity is less, you are adding, 1.0006 for an error that is .06%). For locations
between the 45th parallel and the North or South Pole your correction factor will be less than 1.0. For example .9994 for
an error that is -.06%.
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City Grav. City Grav. City Grav.
Accel Accel Accel
Ams terdam 0.999269 Istanbul 1.00040€ P 0.999048
Athens 1.000884 Havana 1.001872 Ricde 1.001884
Janero
Auckland NZ 1.000782 Helsinki 1.001405 Rome 1.000228
Bangkok 1.002392 Kuwait 1.001405 San 1.000702
Francisco
Brusseb 0.999502 Lisbon 1.000615 Singapore 1.00269
Buenos Aires 1.001004 London 0.999445 Stodk holm 0.98877
Calcutta 1.00191 Los Angeles 1.001028 Sydney 1.00104
Cape Town 1.00104  Madrid 1.000481 Taipei 1.001741
Chicago 099922 Manila 1.0004681 Tokyo 1.000888
Copenhagen 0.999075 Mexico City 1.002102 Vancouver 0.999653
BC
Nicosia 1.00092 New York 1.000422 Washington 1.000€01
DC
Jakarta 1.002831 Oslbo 0.998726 Waellington NZ 0.999399
Frankfurt 0.999679 Ottawa 1.000007 Zurich 0.989821
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C2andeCAL Calibration Process

Navigate to the C2and eCAL menu from the Web brower or on the front panel display

1

2)

3

4)

5)
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Method 1: C2 ecCal

cal date Jan - 22 2013
Num Devices 1
Ref Weight 0.00

Gravity Correction 1.001500
| Do cC2 cCalibration |

Check to make surethe number of load cells displayed intheNum Devicesmenu correspondsto
the actual number of C2 devicesinstalled. If the number varies, check to ensurethat each
load cell/point cable connection is securely fastened and that each load cell/point cableisnot
broken. Only Hardy Process Solutionsload sensorsare C2 (or eCal) calibration capable.

Inthe” Ref Weight” text field, enter thereferenceweight for your application. Anempty scale
will usea0.00 referenceweight setting.

Enter the Gravity Correction Factor, seethetable above, then enter the Correction Factor
number you selected fromthetablein the Gravity Correction field that best corresponds to
your location.

Click the“Do C2 Calibration” button.

Wait afew seconds and the results will appear.

If the Calibration was successful a Cal completed OK appears and gross weight will read your reference
value.

If the Calibration failed, check to make sure C2 load cells are being use and properly connected.

If the system is using one or more non-C2 load cells, calibrate using atraditional calibration (Hard Cal)
process.

See the Troubleshooting section of this manual for further information.

Click “back” in the Web browser or use the left arrow key on the front panel display to return to the main
Calibration menus.
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Hard Calibration

Hard Calibration is the method of calibration that uses test weights. We recommend that the span total 80 to 100% of the
scale live load capacity and the weights be distributed uniformly on/in the scale.

Put aload (weight) on the scale or vessdal. For afull load test you can put 80% to 100% of the expected weight you will
seein your process on the scale or vessel.

1) Check to seeif the weight reading changes on the display changes in the proper direction.
For example, if the display reads 100 pounds and a 20 pound load is placed on the vessel
or scale, the display should read 120 or some value over 100.

If the display reads 80 pounds after a 20 pound load is placed on the vessel or scale, the reading is going
in the wrong direction and indicates some problem with the system. (See Chapter on Troubleshooting
for corrective action)

If the display is reading improperly or shows no change there is something wrong with the
configuration wiring or the load cell.

2) If the display changesin the proper direction, remove the weight and proceed to caibrate
the Weight Processor.

Hard Cal Commands and Parameters
These commands and parameters are used when doing a Hard Cal or traditional calibration of the instrument.

Cal Lo Weight Parameter

The value you enter for Cal Lo Weight sets the lower weight value to be used when calibrating the system. The Cal Lo
weight value, is normally zero (no weight on the scale), but can be set to any known weight on the scale. With nothing
(zero) on the scale, the Cal Lo Weight is 0.00. With 5 Ibs on the scale, the Cal Lo Weight is5.00 Ibs.

Cal Tolerance Parameter

Thevaueyouenter for Calibration Tolerancesetstheamount of deviationtheinstrument will allow during thecalibration
process. Thisvaue must begreater than or equal tothe basemotionval ueand/or theGraduation Sizes.

Thebase motion val uecan becal culated by using thefollowing formula:
BaseMotionvalue=(Total Load Cell Capacity x 0.0003)

RANGE: 000001 - 999999 (default 10)

Do Cal Lo Command

Before executing this Do Cal Lo command verify that the Cal Lo Weight valueis correct.

After setting/verifying the Cal Lo Weight value executing this command will run the Hard Calibration
process using the Cal Lo Weight, Cal Tolerance and Sensitivity parameter settings.

Do Cal Hi Command
Before executing thisDo Cal Hi command verify that the Span Weight value is correct. After
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setting/verifying the Span Weight value executing this command will run the Hard Calibration process using
the Cal Tolerance, Span Weight, and Sensitivity parameter settings.

Span Weight Parameter

The Span Weight value is the weight of the object that is being placed on the scale to set the “High” calibration point with
respect to the “Low” calibration point set using the Cal Lo Weight parameter.

Span Weight is typically 80-100% of the expected maximum product loading on the load cells.

Hard Cal Process
Hard Calibration requires azero point and the physical placement of test weights on the scale.

Set the zero point (Ref Weight) equal to theinitia “liveload” weight present onthe scale. If the scaleis
empty, the Ref Weight valueshould be0.00. If any product weight is on the scale when setting this value, the
Ref Weight must be equal to the amount of load on the scale.

Navigate to the Hard Cal menus in the Webbrower or in the front panel display

1) Wait 12 seconds or more for the scale to stabilize. Turn off as much vibration and production
equipment as possible to achieve the best calibration.

2) Enter avaluefor Ref Weight or leave 0.00 if the scale is empty.

3) Pressor click Do Cal Lo button to do the hard Cal Zero operation.

4) A “Cd Completed OK” message appears briefly if thefirst step of the calibration process was
successful. An Error number appearsif the calibration was not successful. Seethe Error list in
the troubleshooting chapter for help in correcting the error.

5) Place certified test weights on the scale.
6) Enter a Span Weight value equd to the test weights placed on the scale.

Method 2:Calibration - Span

Span Weight 10000.00

7) Pressor clicktheDo Ca Hi button. A “Cal Completed OK” message appearsbriefly if thecdibrationwas
successful. An Error message appearsif thecalibrationwasnot successful. Seetheerror list inthe
Troubleshooting chapter, for helpincorrectingerrors.

8) Thescaeisnow caibrated
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Chapter 5

I nstrument Oper ation

Operations
Thefollowing parametersareusedfor instrument operations:
e TareOperations
0 Tare Amount
0 TaeOffset
o Tae
e  Zero Operations
0 ZeroTolerance
0 Zero Amount
o Zero
e AutoMode
0 Auto Mode Enabled
0 Auto Mode Disabled
e  Count Operations
0 Count Enable
o0 Unit Weight
0 SampleSize
o Weigh Sample

Tare Parametersand Commands
Tare Amount
TheTareAmount parameter displaysthetotal amount that hasbeen" Tared" fromthescale minusthe TareOffsat.

Thisvalueisreset to zero when net and grossarethe sameweight, and totalizesthe differenceseachtimetheTare
commandisrun. Thisvalueexcludestheinitial TareOffset value, whichisaconstant valuesubtractedfromtheNet
weight valuewithout theoperator runningtheTarecommand

From the Web page or Using the Front Panel Display: Enter the Tare Amount in the text box provided or use the arrow
keys to enter the Tare amount.
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Tare Offset

Thevaueyou enter for Tare Offset allowsthe user to avoid pushing the Tarebuttoneach  timehe/sheplacesan
empty container onthescale.

RANGE: .000001 - 999999. (default 0.0)
From the Web page: enterthe Tare Offset inthetext box provided.
Using the Front Panel Display: enter the Tare Offset using the arrow keys.

Tare Command

@

[1] TARE
[2] RIGHT/ENTER

When the Tare command is selected the Net weight valueis set equal to 0 (zero), and the displayed weight goes to 0.00 if
the Net weight is being displayed. If the Gross weight is being displayed the displayed value does not change.

On the Web page: click the Tare button to tare the scale.

Using the Front Panel Display: momentarily press the Tare button to tare the scale.

The scalein NET mode will now show 000.00, indicating the TARE command was successful.
If the message “ TARE FAILED” appears, wait for the scale to settle and try again.

If the tare operation continues to fail, check the Maotion Tolerance parameter established during setup and adjust to allow
for the unstable scale environment.

NOTE The Tare operation will fail if the scaleisin motion. A scale in motion will show the symbol “

~

in the lower right hand corner of the screen to indicate the scale has not settled.

Zero Parametersand Commands

Zero Tolerance
The value you enter for Zero Tolerance sets the weight unit limit from zero the instrument will accept as gross zero
during the zeroing function (when you push the Zero button).

NOTE Theamount of weight zer oed off iscumulative. Thezero commandwill fail if thecurrent gross
weight plusany previously zeroed amount exceedsthezerotolerance.

RANGE: .000001 - 999999 (default 10.0)

From the Web page or Using the Front Panel Display: enter the Zero Tolerance value in the text box provided on the
web page or enter the Zero Tolerance value using the arrow keys.
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Zero Tolerance 10.00
Zero Amount  0.00
Tare offset 0.00

Tare amount  0.00

Save Parameters I

Zero Amount
The Zero Amount parameter is READ ONLY and displays the amount that has been "zeroed" from the scale.

On the Web page or Using the Optional Front Pand Display: Enter the Zero Amount on the Operations Menu web
page or enter the Zero Amount using the arrow keys on the operations menu on the front panel.

Zeroed Amount 0.00

Zero Command

On the Web page: click the Zero button to zero the scale. When the Zero command is selected the Gross weight value is
set equal to 0 (zero) if the Gross weight is within the Zero tolerance, and the displayed weight will show 0.00 whilein
Gross mode.

Using the Front Panel Display: momentarily press the Zero button to Zero the scale.

02

[1]ZERO
[2] LEFT/EXIT

NOTE TheZeroCommandwill fail if thescaleisinmotion

Auto Mode

Auto Mode enables one-button functionality when performing Zero and Tare operations, automatically switching to Net
mode when Tareis pressed. The default is Disabled. The reason you may want to use Auto Mode iswhen the scaleisin
constant operation and there isn't time to switch modes between weigh operations.

On the Web page: select the Operations menu and | eft click to pull down the Enabled/Disabled commandtoselect Auto
mode.

Using the Front Panel Display: select either Enable or Disable then press ENTER to execute the command.

Auto mode Enabled ~

display mode Net v

[ Save Parameters
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Count Operations
The count mode allows the unit to be calibrated and used as a piece counter. This mode allows the user to "count” the
number of pieces placed on the scale.

Piece Count can be displayed on the main screen by first enabling the count mode in the menus, then pressing the MODE
button to cycle through showing: GROSS > NET > COUNT >

Count Enable Enabled ~
Unit Weight 12.30000

[ Save Parameters ]

Sample Size 13
[ Weigh Sample ]

Deter mining Piece Count:

If theweight of anindividual pieceisknown:

1) First select Count Enabled

2) Select Unit Weigh by pressing ENTER and input the single unit weight.

I f theweight of an individual piece(or pieces) isunknown:
1) Placeasample or samples onto the scale and enter the number of pieces being used for the "sample size".

2) Pressor click on the “weigh sample”

The scalewill divide the total weight of the “weighed sample” by the “sample size” to determine the weight of asingle
unit.

NOTE All thesamplesmust bethesameweight, typeand size.
Besurethe scalehasbeen Zero’ d before deter mining piececount.

Hint:  When the weight of individual pieces varies, it is better to take the Weight Sample of a much larger
number of pieces. Thisallows the individual piecesto have greater variability but ensures an
accurate count.
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Chapter 6

Networ k Communications

Chapter Six contains step-by-step instructions for configuring the HI 6600 Hardy Gateway Module for communications
with external networks, often interfacing with aPLC, DCS or PC network. We recommend reading these procedures
because having a correct configuration is necessary to ensure trouble-free operation.

This chapter also explains how to either configure the HI 6600 series instrument from the Webserver over a standard
Ethernet network. The features of the HI 6600 series instrument operate the same way in either case. Y ou must use the
Web interface to configure units that do not have an optional display.

Before operating the HI 6610 Weight Processor, make sure that:

Power and load point cables are properly installed and in working order.

Communication cables are properly installed and in working order. The following parameters are used to setup instrument
communication

o EtherNet/IP (Available on HI 6600-EIP Models only)
e Ethernet TCP/IP/UDP

o DHCP
o FixedIP
o DynamiclP
0 Mask Address
0 Gateway Address
0 DNSSave
e  Ethernet UDP
e Hardy Port
e ModbusTCP
e Modbus-RTU
o0 SlaveAddress
0 BaudRate
0 Parity
e Profibus-DP (Available on HI 6600-PB Models only)
e Scoreboard
e USB
0 Restore
o Save
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Maximum Number of Channels Supported for PLC Communication Formats

EtherNet/IP: 30 channels (496 bytes)
Modbus-TCP: 14 Channels (240 bytes)

Modbus-RTU: 14 Channels (240 bytes)

Profibus-DP: 10 Channels (176 bytes)

Ethernet TCP/IP Network Configuration

NOTE Donotconfusetheon-boardEther net TCP/I P communicationwith Ether Net/I P®.. Ether Net/| Pisanindustrial
protocol that doesnot transmit Webtraffic.

An embedded Web Server in the HI 6600 Hardy Gateway Module allows you to easily configure every parameter of all
the WPM modules via a standard Web browser. A standard Ethernet network is required to provide the connectivity
between the HI 6600 series instrument and your desktop / laptop computer.

The HI 6600 HGM moduleis designed with a standard 10/100 BASE-T Ethernet connection for linking to any Windows
PC. Once connected, you can monitor, download Hardy software from the Internet, or configure the HI 6600 series
instrument from that PC. A Help function can assist you in setup or trouble-shooting. The browser also links to the Hardy
Web Site where the user can find additional services and support.

Therearetwo primary waysto connect theHI 6600 seriesinstrument to your computer:
L AN Connection: Connect the HI 6600series HGM to an existing Ethernet-based Local AreaNetwork (LAN) that has
connectivity to your desktop or laptop computer. See the LAN Connection section below.

Direct Connection: A direct point-to-point connection betweentheH| 6600andyour desktop or laptop computer using any
standard Ethernet cable. See theDirect Connectionsectionbelow.

LAN Connection

To connect the HI 6600 HGM to aLAN, you simply connect a standard Ethernet cable between the module and the
common network hub. Y ou will then need to determine which scheme is used on the network to assign I P addresses. The
HGM Module must have a unique IP address or conflicts will result.

Contact your Network Administrator for thel Paddressesto usefor theinstruments.
ThelPaddresscan be set manually (Fixed | P), or it can be set automatically by anetwork service called DHCP.

NOTE If the DHCP servicefails, theinstrument will default to the Fixed | P address after a power cycle. If the
DHCP serviceisrepaired, theinstrument will revert back to usingthe DHCP
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| P address.
If you are required to use a Fixed IP addresses, refer to the section Fixed |P Configuration Using the Optional Front Panel
below. For automatic | P assignment (DHCP), use the following steps:

Enable DHCP

The Enable DHCP parameter enables the network to automatically assign an IP address when DHCP is

enabled in the HI 6600 HGM. When DHCP is disabled or the network is unable to assign an | P address the

Fixed IP address is used. Please note that DHCP works only if thereis a DHCP server installed on your

network.

OntheWebpage or from the optional Front Panel Display: selectthecommunicationmenu. Thenselect Ethernet TCP/IP,
UDPand select either Enableor Disablefromthelist next to the DHCP parameter.

HELP

DHCP OFF ~
fixed IP 010.153.018.145
Dynamic IP 010.153.018.145

Mask 255.255.255.000
Gate 010.153.018.001
DNS 010.153.008.104

Ethernet UDP
HardyPort 1024

| Save Parameters |

Both sides of the link require configuration of their 1P addresses to establish aworking connection. The following steps
will walk you through the process of connecting the hardware and configuring the HI 6600 HGM and PC with
compatible I P addresses.

NOTE You cannot change the values of the DHCP IP address. The LEFT button returnsthe operator to the
Ethernet TCP/IP Menu.

Mask Address Parameter

TheMask Addressparameter, or subnet address, isused by the TCP/IPnetwork to determineif thehostisonaloca
subnet or on aremote network.

On the Web page or through the Optional Front Panel Display : enter theMask Addressinthetext box providee

Gateway Address Parameter
TheGateway Addressparameter, isrequiredwhentheHI 6600 seriesinstrument needsto communicatetoaremotehost.

On the Web page or through the Optional Front Panel: enter the Gateway Addressinthetext box provided.
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DNS Server Parameter
TheDNS Server parameter providesthehost namewhentheHI 6600 seriesinstrumentis communi catingwitharemotehost.
On the Web page or through the Optional Front Panel: entertheDNS Server Parameter inthetext box provided.

Fixed | P Configuration

The HI 6600 series instrument can be configured to use any Fixed |P address. The Fixed | P addresses must be carefully
selected to avoid accidentally configuring two devices to the same address with unpredictable results. Since ‘guessing’ a
value could lead to personal or property damage and/or interrupted network services, your network administrator should
provide this address.

1) OntheWeb pageor through the Optional Front Panel: Press the communications button to enter the
Communications menu; and use the UP or DOWN buttons to select the Communication menu, then use the UP
or DOWN buttons to select the Ethernet TCP/IP menu item and pressthe RIGHT or ENTER button to access the
Ethernet TCP/IP menu.

2) SelecttheFixed IP menuitem.

3) Starting at the right-most digit, enter the |P number using the standard format. Type the number into
the web browser on the web page or use the UP or DOWN buttons to select each number, and press
the LEFT or RIGHT button to move between numbers.

192.168.0.100
e ot

Network Node
Identifier Identifier

4) Pressthe ENTER button to save the entry.
5) UsetheLEFT button to exit the menu structure.

6) ThelPaddressisnow saved and the instrument’s embedded Web browser is now available at the
entered | P address. From here you can jump to the Network Options Configuration section.
7) Cyclepower to establishthefixed | Paddress asthe current operating address.

This method of interconnect between an HI 6600 series instrument and a standard Windows PC allows you to configure
the instrument using the embedded web browser, even if an Ethernet network is not part of the normal installation. A
desktop or laptop may be used on location as necessary.

The IP address is now saved and the instrument’ s embedded Web browser is now available at the entered 1P address.
From here you can jump to the Network Options Configuration section.

Both sides of the link require configuration of their |P addresses to establish aworking connection.

Direct Connect Hardware
Any standard Ethernet cable with RJ45 connectors at each end can be used to connect the HI 6600 HGM to your PC. A
‘crossover’ cableis not required. Simply plug the cable into the Gateway Module.
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Windows PC Configuration: Windows 2000

1
2)

3)
4)

5)

8)
9

After starting your computer, click the Start button.

Click on Settings> Control Panel to display the Windows 192.168.11 3'9? Control
Panel. ¥

Click theNetwork iconto display the Network dialog.

Click on TCP/IP; then click the Propertiesbutton to open
TCP/IPProperties diaog.

Click thelPAddress tab.

If the' UsetheFollowing IPAddress box isalready checked, writedownthe displayed IPAddressandjumptothe
Direct Connect Configuration—HI 6600 section below.

Click the * Specify an IP Address' check box; then enter the following into the TCP/IP Properties dialog.
IP Address = 192.168.0.100
Subnet Mask = 255.255.255.000

Metwark
Identifier] the

ldentifier

Select OK onthe TCP/IPPropertiesdialog. The computer is now fully configured.

ToreturnthePCtotheoriginal network settings, returntothe’ Internet Properties (TCP/IP) dialog, select‘ Obtainan|P
addressautomatically,” andclick OK.

Windows XP

1

2)
3
4)

5)

6)

7)
8)

After starting your computer, click Start.and then Control Panel.

Click on Settings> Network Connections.

Right click on‘Local AreaConnection’ and select Properties.

Click onlInternet Protocol (TCP/IP) and click on the Properties button to open the Internet Properties
(TCP/IP) Properties didog.

If the’ UsetheFollowing IPAddress’ box isalready checked, writedownthe displayed|PAddressand
jumptotheDirect Connect Configuration—HI 6600 section below.

Clickthe' UsetheFollowing IPAddress' check box; thenenterthefollowinginto the TCP/IPProperties
diaog.

IP Address = 192.168.0.100

Subnet Mask = 255.255.255.000

Select OK on the TCP/IP Properties dialog box. The computer is now fully configured.
To return the computer to the original network settings, return to the ‘ Internet Properties (TCP/IP) dialog, select
‘Obtain an I P address automatically,” and click OK.

Windows 7

1
2)

3)
4)
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5) Click onChange Adapter Settingsin theleft-hand column.
6) Rightclick onLocal AreaConnectionand select Properties.
7) Click onlInternet Protocol Verson4 (TCP/IPV4)

8) ClickthePropertiesbuttonto openthelnternet Properties(TCP/IP) Properties
diaog.

9) Ifthe'UsetheFollowinglPAddress boxisalready checked, thenwritedownthe
displayed |PAddressandjumptothe Direct Connect Configuration—HI 6600
section below.

10) Clickinthe'UsetheFollowingIPAddress checkbox;then

enter thefollowing intothe TCP/IPPropertiesdialog. 192.168.0.100
IP Address = 192.168.0.100
Subnet Mask = 255.255,255.000 Network Node

11) SelectOK inthe TCP/IPPropertiesdialogbox. Thecomputerisnow ~ 1dentifier  Identifier
fully configured.

12) To return the computer to the original network settings, return to the Internet Properties (TCP/1P) dialog
, Select ‘Obtain an | P address automatically,” and click OK.

Direct Connect Configuration-HI 6600HGM

TheHI 6600 gateway modulemust now beassigned aunique | Paddressthat will connect totheWindowsPC. Therearetwo
simplerulesfor thel P Address:

e |t must have the same network identifier as the computer
e |t must have adifferent node identifier than the computer.

If your Windows PC aready had an | P address assigned, simply increment by one the Node Identifier field of the IP
Address you wrote down in the Windows PC configuration steps above.

If your Windows PC was originally set to automatically obtain an IP address (DHCP), use 192.168.100.50 for the HI
6600 | P address.

Ether Net/I Pe

EtherNet/IP, short for Ethernet Industrial Protocol, is an open industrial networking standard that takes advantage of
commercial, off-the-shelf Ethernet communication chips and media. Ethernet technology enables the user to access
device-level datafrom the Internet. The EtherNet/IP networking standard supports both implicit messaging (real-time 1/0
messaging) and explicit messaging (message exchange). EtherNet/IP is an open network that takes advantage of
Commercial technology that already exists. EtherNet/IP is a registered trademark of ODVA.

IPisthe transport and network layer protocol of the Internet and is commonly linked with all Ethernet installations and
the business world. | P provides a set of services that any two devices can use to share data.
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Once you have the Ethernet TCP/IP setup, there is no other configuration needed through either the web page or the
Optional Front Panel for the Ethernet/IP setup in the HI 6600.

Refer to the I/0O tablesin Appendix A for an understanding of the data and format for the EtherNet/IP communications.

If you are connecting to an Allen-Bradley® Control Logix PLC®, the following is the setup parameters needed in the I/O
configuration of the PLC to communicate with the HI 6600.

¢ COMMFORMAT:DATA-DINT

* INPUTINSTANCE100,LENGTH12

e  OUTPUTINSTANCE112-LENGTH12

* CONFIGURATION INSTANCE 150 - LENGTH 0

Alternatively, use the HI 6600 EDS AOP available on the Hardy website to simplify the connection process.

If there is a problem with the connection between the PLC and the HI 6600, recheck the I P addresses used and the setup
parameters in the PLC 1/0 configuration.

The read-only Connected entry confirms that the HI 6600 HGM is connected to the network. If the Gateway Moduleis

not connected to the network, a message appears saying “Not Connected.” Check the EtherNet/IP connection at the rear
of the instrument to make sureit is securely fastened to the EtherNet/IP port.

Ether Net/| P Commands and Parameters

The HI 6600 instrument with the -EIP option will automatically detect and connect to any available EtherNet 1P
connection. The system will show either connected or not connected to display the availability of an EtherNet/IP

connection.
EtherNet/IP
PROCESS SOLUTIONS
Local Links: HELD
SYSTEM HOME EIP State Connected
GATEWAY HOME T ——
WEIGHT PROCESSORS
www Link:
HI 6600 Series ‘

Online Suppart Site
{Contact Info, Menuals

Nows, Downloads, atc.)

I

TheEther Net/I P DiagnosticsScreen
The EIP diagnostic screen may help with troubleshooting connection problems with the HI 6600 series units.
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EtherNet/IP
PROCESS SOLUTIONS
Local Links: EIP State No Connection
SYSTEM HOME TChy A8

TCP out 136
GATEWAY HOME UDP out o
WEIGHT PROCESSORS UDP in 0
www Link UDP IO in 20919389
HI 6600 Series UDP 10 out 19595941
Online Support Site PCCC in 0
{Contact Info, Manuals, PCCCout 0

Nows, Downloads, stc.)

<

System Home - Gatewsy Home - Weight Processors Home - HI 6600 Series Online Support Site

Hardy Process Solutions
San Diege. California, USA
Tel. @ - 7 - (800) 821-5831
Fax +1(858) 278-6700
m- h ardys

The EIP diagnostic parameters count the number of packets of various types received (in) or transmitted

(out).
TCPin 24
TCPout 22
UDP out 9
UDPin 9
UDPIQin 0
UDPI10 out 0
PCCCin 0
PCCC out 0

TCPisused for most explicit or unconnected messages. The usual sort of EtherNet/I P connection is one in which packets
are sent and received at some specified RPI (requested packet interval). These packets are sent and received via UDP and

show up inthe "UDP 10" count variables. It takes afew TCP packets to set up this connection, and these packets show up
in the TCP counters.

Finally, there are some older PLCs like the SL C and PLC-5 that lack a full implementation of EtherNet/IP, and cannot
support a cyclic connection. These PL Cs sometimes use an older protocol called PCCC, and the PCCC variables count
the number of PCCC messages received or sent.
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Ethernet UDP Parameters

Ethernet UDP enables the HI 6600 series instrument to send messages, datagrams, to other hosts on the | P network.

Sub

Menu Menu Read /
Menu Bits SubMenu Bits Parameter Name Param ID |Special |Write
Communication 8|EthernetUDP 3|Do Cal Lo 0x3190 |c w
Communication 8|EthernetUDP 3|Do Cal Hi 0x3191 |c w
Communication 8|EthernetUDP 3|DoC2 eCAL 0x3192 |c W
Communication 6|EthernetUDP 3|Restore File 0x3193 |c w
Communication 6|EthernetUDP 3|Save File 0x3194 |c w
Communication 6|EthernetUDP 3|Tare Command 0x319A |c w
Communication 6|EthernetUDP 3|Zero Command 0x3198 |c w
Communication 6|EthernetUDP 3|Weigh Sample 0x319C |c w

Hardy Port
The Hardy Port provides the service port which is combined with the |P address to provide a unique application socket.

The Hardy Port value can be any 16-bit value between 0 and 65,535.

On theHI 6600 HGM Web page: select the communication menu and the Ethernet TCP/IP submenu, and |eft click
inside the Hardy Port text field and enter the Hardy Port value.

OntheHI 61100ptional digplay: select thecommunication menuand usetheUPor DOWN buttontoselectthe
Ethernet UDPsubmenu, then selecttheHardy Port menuitem. Thecurrent Hardy Port valuewill bedisplayed,
presstheENTER or theRIGHT buttonif thevalueneedsto bemodified.

Modbus TCP

MODBUS is an application layer messaging protocol used to support client / server communications between devices
connected on different types of buses or networks. All the HI 6600 series units have Modbus TCP built-in.There isno
setup in the HI 6600 unit to configure the Modbus TCP.

Refer to the I/O tablesin Appendix A for an understanding of the data and format for the Modbus TCP communications.
If you do not have a Modbus PLC available to test the Modbus communications, then you can download the Hardy

Modbus Link test software from the Hardy Web site at http://www.hardysolutions.com. This program can be found
currently on the HI 4050 products page under the Docs & Program.

Modbus TCP Commands and Parameters

The HI 6600 HGM will automatically detect and connect to any available Modbus TCP connection. The system will
show either connected or not connectedtodisplay the availability of aM odbusTCPconnection.
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MODBUS TCP

HELP
Modbus status Connected

iagnosti

Home - Configuration - HI 6500 Series Online Support Site

Hardy Process Solutions
San Diego, California, USA
Tel. +1 (858) 278-2900 - (800) 821-5831
Fax ~1 (858) 278-6700
www.hardysolutions.com - hardvinfo@hardysolutions.com

hardysupport@®hardysolutions.com

The Modbus TCP and Modbus RTU Diagnostics screen may help with troubleshooting connection problems with the HI
6600 series units.

The Modbus Diagnostics parameters count the number of frames received by the Hardy
HI 6600 series and how many of these are valid compared to error frames. In this case, the instrument
is correctly reporting that it is not connected and is not receiving any frames.

MODBUS TCP
Modbus status No Connection
Valid Frames 0
Error Frames 0

Received Frames 0

Home - Configuration - HI 6500 Series Online Support Site

Hardy Process Solutions
San Diego, California, USA
Tel. +1 (858) 278-2900 - (800) 821-5831
Fax +1 (858) 278-6700
www.hardysolutions.com « hardyinfo@hardysolutions.com
hardysupport@hardysolutions.com
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The Modbus Diagnostics parameters count the number of frames received by the Hardy HI 6600 series and how many of
these are valid compared to error frames. In this case, the unit is correctly reporting that it is not connected and is not
receiving any frames.

MODBUS TCP
Modbus status Connected, TCP
Valid Frames 220540

Error Frames 0

Received Frames 220540

<

System Home - Gateway Home - Weight Processors Home - HI 6600 Series Online Support Site

Hardy Process Solutions
San Diego, California, USA

InstallingtheHardy Modbus-Link Test Package

If you do not have a PLC or other client, Hardy has provided the Hardy Modbus-Link Client to test communications with
the HI 6600 unit. This client package only communicates with the unit and is not a full communications package. If you
have problems with thistest, contact Hardy Technical Support. Double click the Hardy Modbus-Link .exefile to install
the software on your PC. Upon completion, a Hardy Modbus-Link icon appears on your Desktop.

Modbus services are specified by function codes that are elements of MODBUS request / reply PDUs. MODBUS is
implemented for the HI 6600 using TCP/IP over Ethernet. The Client/Server definitions are as follows:

¢ Client- Themoduleaskingfor data.
¢ Server- Themoduleprovidingthedata.

NOTE: MODBUSispositionedat level 7 of the OS model andisaccessed at areserved system port 502 onthe TCP/IP
stack. It will support communicationwith up to 10 different hosts (sockets).

Configuring MODBUS TCP
1) ClicktheHardy Modbus-Linkiconto opentheHardy Modbus-Link display.
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Hardy Modbus-Link - hmblink1
Fle Connection Setup Functions Display View Window Help

DEE& x|O=anenssz st

Tx = 311: Err = 17: ID = 1: F = 03: SR = 1000ms
o connection
00000 =

00001 =

{0000z
00003
00004
0000s =
000E =
00007 =
00008 =
{00005 =

nowon

Ooooo0oo0oo0Q

2)  Click Connect n the Connection pull-down menu, to display the TCP/IP Connection form.
m_ )

[‘l@ftP ﬂ RTU. € ASCH I

« Hardy Modbus-Link - hmb [—m o Carce_|
Fie I tion Setup Fune [ =] ‘] fme}
D JieEavy 7] ;‘h?lsz-ﬁll' (B

e [JisCOMMECE [T =] Fatcrom [T melRTS duable delay

. RemteSerer _
Auto Connect 4 "“?ﬂ Fo
000 502

o Quick Connect FS ‘ j F
3) IfTCP/IPisnotselected, select it from the pull-down list. [fcep =]

4)  Type the address of the HI 6600 module you want to communicate with into the IP
Address textboxand click OK.

 Remote Server
IP Address

10.153.31.79
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Thered*“NoConnection” disappears andthe valuesat the top
of the page startto change.

Youare now connected from your PC tothe HI 6600 weight :
processor. s +

sooococoocBe

5)  On the Setup pull down menu select Poll Definition and
select the function 04 INPUT REGISTER and the
Adress 0 and Length as 8 +(8 * x) where x = the number of Weight Processing Modules to a maximum
of 120.

6) Onthe Hardy Modbus-Link page. Display pull-down EoilDeginition
menu, selectFloatInverse. SlavelD: |1

3
Funclionc 04 INPUT REGISTER
_ Cocel |
_ ey |

Address: IU
Lengh  [2¢
Scan Rate: Iﬂlll s

[ Auto Read Ensble Fead Once

The Weight value would be found in register 5 (net) or 6 (gross). Other registers are not float values so be
aware of random numbers in other registers. For example, the above would be 8 registers for the Cmd module
and 8 regular for each Weight Processing Module.

Hardy Modbus Link - hmblink1
Pl Corvwction Setup Purctors Omgley View  Window el

DFES X = = sosIsSIE 2 TR

W henblinkd
w = 2011 Eee = O1 ID = 11 F = 041 SR = 1000ms

0.0000

49.9100
49.9100
0.0000
0.0000
0.0000
©.0000 ["4

0.0000
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7) FromtheDISPLAY dropdown, select theLong Inverseselection. Thiswill allow ustowrite an integer value
intothenon-float registers.

16 22 23

t = 1000

8) From the FUNCTION drop down list select Read/Write registers, or click button 23 to open the Write

multipleregistersdisplay.
wp Display Yiew Window Help
K 22 23
0S: Write Single Cod... F7
06: Write Single Register... F8 -
= | 15: Write Cois... F9 000ms
16: Write Registers... F10

22: Mask Write Register...

23: Read/Write Registers. ..

n.nnnn

ink - hmblink1

wﬁmwmmm
0506 15 16 2223 ¥ N2

= 0: ID = 1: F = 04: SR = 1000ms

9) Doubleclick onthefirst register and the Enter Vaue box appears. Enter thenew valueyouwishtowriteto
thisregister. Our exampleshowswritingavalueof “ 2", whichisthe Tarecommand number.
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23: Write multiple registers (floating point inv.)

ResdSce !

10) Click onOK to accept thevaueand click on the Send buttonto sendit to the HI 6600. Click OK tothe
Response OK message.

11) Changethedisplay back to Float Inverse and noticethat our Tarecommand has caused theNet weight to
changeto zero

Hardy Modbus Link - hmblink

= 2058: Err = O ID = 3: F = O4: 3R =
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Modbus-RTU (over RS-485)
Modbus-RTU Commands and Parameters

Slave Address Parameter

The Slave Address parameter is a unique network address between 1 and 247 assigned to the HI 6600
seriesinstrument.

On the Web page: select the communication menu and then select the Modbus RTU submenu, and left
click inside the Slave Addresstext field and enter the Slave Address assigned to the HI 6600 series

Instrument.

1 = L __4 8 MODBUS RTU
PROCESS SOLUTIONS HELP
Local Links:

Modbus status No Connection

SYSTEM HOME
GATEWAY HOME Slave Address 76
WEIGHT PROCESSORS Baud Rate 9600~
www Link: Parity odd ~
HI 6600 Series Save Parame ters

Online Suppert Site
(Contact Info, Manuvals,
News, Downloads, etc.)

Diagnostics

On theHI 6110 optional display: select the communication menu and use the UP or DOWN button to
select the Modbus-RTU submenu, then select the Slave Address menu item. The current Slave Address
value will be displayed, pressthe ENTER or the RIGHT button if the Slave Address needsto be modified.

Baud Rate Par ameter
No specific baud rate is specified for Modbus-RTU, the Baud Rate parameter is used to match the baud rate
set by the master device, typically 9,600 or 19,200.

On the Web page: select the communication menu and then select the Modbus RTU submenu and left
click inside the Baud Rate text field and enter the Baud Rate.
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MODBUS RTU
HELP

Modbus status No Connection
Slave Address 76

Baud Rate 9600 ~
Parity odd ~

[ Save Parameters

Diagnostics

<

On the HI 6110 optional display: select the communication menu and use the UP or DOWN button to
select the Modbus-RTU submenu, then select the Baud Rate menu item. The current Baud Rate value will be
displayed, pressthe ENTER or the RIGHT button if the value needs to be modified.

Parity Parameter

The Parity parameter has three options, EVEN, ODD, or OFF.

On the Web page: select the communication menu and then select the Modbus RTU submenu, and left
click inside the Parity field and select even, odd or off using the drop down menu.

On theHI 6110 optional display, select the communication menu and use the UP or DOWN button to select
the Modbus-RTU submenu, then select the Slave Address menuitem. Thecurrent Parity valuewill be
displayed, presstheENTER or theRIGHT button if the Parity needs to be modified.

1) Setupadaveaddressassignedtothe HI 6600 seriesinstrument fromthe communicationsmenuandthe
Modbus-RTU submenu.. Useauniqueaddress between 1and 247

2) SettheBaud Ratetothe sameasthe master device, typically 9600 or 19,200 Step3. SettheParity Bit
parameter to match that of the Modbus-RTU master (EVEN,ODD, or OFF)

TheRS485 half duplex pinoutis:

GND SHIELD TX+ TX-
Signal Do Not TXD+/RXD+ [TXD-/RxD-
Ground Connect

Non-inverting |Inverting
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M odbus Setup
¢ SaveAddressmay beset to any number intherange of 1-247.
¢ Set Baud Rate parameter to match the settings of the M odbus master
* Set Parity to match the settings of the M odb

M odbus Functions
TheModbusfunctionsallowedintheHI 6600 are:

Function3: ModbusReadHolding Registers
Function4: ModbusRead | nput Registers

Function6: ModbusWriteSingleRegister

Function 16 (0x10): ModbusWriteMultipleRegisters.

Note: Seethe Data Tablesin Appendix A for command format information.

TheModbusmaster sendsa’'command’ by writing avalueto register 0. Any non-zero return value
isanerror.

Hereisalist of Hardy command numbers:

¢ 0. READ PARAM CMD. Toread aparameter, writea#0tothecommandregister
(register #0), andwritetheparameter number intheparameter |D numberinregisters2 and
3, mostsignificantwordfirst. Theparameter valuemay thenbereadfromregisters 4and5,
againmostsignificantwordfirst. Thisvaluemay beininteger or floating point formet,
depending onthe parameter. Thestatusregister inthereply will containthe lower 16 bitsof
thesystem statusword.

o Statuswordhit 0: A/D error.
0 Statuswordbit 6 (0x40): Motion status.

o0 Statuswordbit 15(0x8000): Not Found - therequested parameter number does
not exist

1: ZERO CMD. Writea#1 tothecommand register to ZERO thegrossweight. The
statusregister will read 0if thiscommand succeeds.

0 StatusError codel (motion)
0 StatusError code2 (A/D error)
0 StatusError code3 (out of tolerance)

¢ 2. TARECM D.Writea#2tothecommandregistertoZEROthenetweight. Thestatus register will read
0if thiscommand succeeds:

0 StatusError codel (motion)
0 StatusError code2 (A/D error)

4: WRITE NONVOL CMD. Writea#4 to the command register to save parametersin non-
volatile memory.
0 NoError Codes

¢ 5:CMD: Reserved
0 NoError Codes
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6: WEIGHT SAMPL E CM D: Writea#6tothecommand register toruntheWeigh Sample
command to set up the calibration of the Counts (if enabled).

0 StatusError codel (motion)

0 Statuserror code2 (A/D error)

0x64 (100decimal): CAL LOW CM D. Writea0x64 hextothecommandregisterto performthelow
step of atraditional calibration. Thestatusregister will read 0 if this command succeeds:

o Calibration_Fail 1
o Cadlibration Fail_Motion 3
o Cadlibration Fail_Adc Error 4

0x65(101decimal): CAL HIGH CM D. WriteaOx65hex tothecommandregisterto performthehigh
step of atraditiona calibration.

o Calibration_Fail 1

o Cdibration Fail Motion 3

o Calibration Fail_Adc Error 4

0 HardcaFail Counts8: not enough countsbetween hard cal hi andhard cal 1o

0x66 (102decimal): C2CAL CMD. Writea0x66 hex tothecommandregisterto performaC2
calibration.

o Cdlibration_Fail 1
Cdlibration_Fail_Motion 3
Cdlibration_Fail_Adc_Error 4
Cdlibration_Fail_Noc2 5
Cdlibration_Fail_C2capeq 6
Cdlibration_Fail_C2clones7

O O0OO0OOo0oo

* 0x1000 (4096 decimal): WRITE INTEGER CMD. Set the value of an integer
parameter. Write 0x1000 in the command register O, the parameter ID number in
registers2, 3and thedesired valueinregisters4, 5.

* NoErrorCodes

¢ (0x1001 (4097 decimal): WRITE FLOAT CMD. Setthevalueof afloating point
parameter. WriteOx1001inthecommandregister 0, the parameter | D numberin
registers2, 3andthedesired float valueinregisters4, 5.

. Failurel

. TooHigh-1: valueisabovelegal limit

. TooLow -2:vaueisheow legal limit

. ErrorNotFound 0x8000: parameter id notfound

Profibus-DP

The Profibus®-DP (Decentralized Peripherals) communication profileis designed for efficient field-level
data exchange. Central automation devices, such as PLC/PC or process control systems, communicate
through afast serial (RS-485) connection with distributed field devices, e.g. PLCs.

To begin communicating weighing parameters between an HI 6000 Series controller and aPLC, PC or DCS
system controller, you need only to load the *.GSD file and set the node address.

Page | 65



HI 6600 Series Modular Sensor System User Guide

Wiring For Profibus, connect thetwo wiresto pins3 and 4.

GND SHIELD TX+ TX-

Signal |DONot  [TXD+/RXD+  [TXD-/RxD-
Ground |Connect

Non-inverting |Inverting

Profibus Configuration

Profibus-DP operates using a cyclic transfer of data between master(s) and slave(s) on an RS-485 network.
An assigned master periodically requests (polls) each node (slave) on the network. The HI 6600 isaslave
device. All data communication exchanges between a master and the HI 6600 originate from the master
device. Each HI 6600 is assigned to one master and only that master may write output data to that HI 6600.
Other masters may read information from any slave, but can only write output data to their own assigned
slaves.

Because Profibus uses a cyclic (periodic) polling mechanism between masters and daves, it isalso
deterministic. Therefore, behavior of a Profibus system can be reliably predicted over time. Profibusis
designed to guarantee a deterministic response.

The length (and timing) of the I/O datato be transferred from a single slave to amaster is predefined in the
slave's device data base or GSD file. The GSD files of each device connected via the network (slaves and
class 1 masters only) are compiled into a master parameter record which contains parameterization and
configuration data, an address allocation list, and the bus parameters for all connected stations. A master uses
thisinformation to set up communication with each slave during startup. Slaves can only acknowledge the
messages they receive or transfer messages to a master when the latter requests a slave to do so. Slaves are
also designated as passive nodes.

Refer to the section, “1/0 Tables For Communicationsto PLCs,” in Appendix A for an understanding of
the data and format for the Profibus communications.

For afull list of command parameters, please see the "Default Parameter 1Dsand Values' in Appendix B.

NOTE Profibus-DP provides a very flexible network solution. In addition to the basic
guideline providedin thismanual, your installation could require proceduresthat
are beyond the scope of this manual. For more information and to locate lists of
linksto other sources of Profibus-DP information, check the Profibus website at
http: //www.profibus.com.

Configuring PROFIBUS From the Web Interface

1) Fromthe Configuration menu select Optionsto openthe Optionsmenu; then Click on Profibus
Card. to openthen Click on Profibus Card form. Double clickintheNodetextfieldtohighlight the
currententry. TypeintheHI 66000R HI 6510 Nodeaddress. Range: 1-125 (default 5) Our example
usesthedefault address #5.
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Profibus-DP
HELP
State Initializing

Serial Option Profibus-DP =
Profibus Node 5
Termination  Link -
Save ParamDisable
Link

Home - Configuration - HI 6500 Series Online Support Site

Hardy Process Solutions
San Diego, California, USA
Tel. @ -1 (858) 275-2200 - (800) 821-5831
Fax +1 (858) 278-6700
www.hardysolutions.com = hardyinfo@hardysolutions.com
hardvsupport@hardysolutions.com

NOTE ProfibusNode Address#5isthe lowest number that can beused by a slavedevice.

2) Selecttermination drop down and select termination condition. Termination maybebesettoEnable,
Disableor Link. Link meansthat theterminationisseton or off depending onwhether pin2 of the
connectorislow (on) or high(off). There isaninternal pull up on pin 2 that will set thetermination off if
nothingis connectedtoit.

3) Click Save Parametersto savetheentry.
4) Youcan asoread thecommunication status of theinstrument.

5) Click Hometo returnto the Home Page.
Initialization Process
To be able to add an HI 6600 to a Profibus-DP network, you need a PC or a PLC and software such as

Siemens Step 7™, Simatic Manager or the equivalent. The software must allow the Profibus-DP PLC and
the HI 6600 to exchange data.
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Profibus-DP .GSD File

All devicesconnected to aProfibus-DPnetwork requirea*.gsd file. The*.gsdfilecontainsall the
parametersincluding the baud rate, tableformatsand necessary datarequired by the network PLC
whenanHI 6600 or HI 6510isconnectedto the network.

Y oumust download the proper *.GSD filefromthe Hardy website.

1) Navigatefromthe products sectionto the HI 6600 web page.
2) ClickontheTab, Docs& Programsand scroll downto Documentsand Programs.
Selectthe* .GSD optiontodownload thefile.

Regardlessof Simatic Manager you use, you must go throughthesethree steps:

1) ConnecttheHI 6600 Series|nstrument tothe ProfibusDPnetwork and verify the address.
(Seethelnstallation Sectionfor Install ationand Cabling Instructions.)

2) ConnectthePCtotheTrunk Line. Loadtheconfigurationpropertiestothe initialization
softwareonthe PC and transfer themtothe PLC.

3) Ingtall the*.gsdfile.

Pre-Initialization Procedures

1) Ingpect the network cablesand make surethat the cableshavebeeningtalled correctly and
satisfy theProfibus-DPguidelinesfor thedatatransmissionbaud rate(s) required. (Seethe
CablingChapter/Profibusl nstall ationinthismanual for Profibus-DP cable specifications
and cabling guidelines.)

2) SdecttheNodeaddressfortheHI 6600 or HI 6510. asshownabove. Thiscanbe done
beforeor after I nitialization.

3) Cyclepower,or performthetwopreviousstepsbef orepoweringupyour network. Address
selection canonly occur after cycling thepower. Makesurethat the softwareyou usewill
detect thevaluesasyou have set them.

CAUTION: Theaddressshould never bechanged duringoper ation.if theaddressis
modifiedwhileonline aninternal error could begener atedandtheinstrument
disconnected from the network.

ATTENTION L’adressenedevrait jamaisétre changéedurant le
fonctionnement. Si I’ adr esse est modifiée pendant la miseen ligne, une erreur
interne pourrait étre créée et le module sera déconnecté du r éseau.

4) Complete any additional configuration that is required by your PLC for
initialization. Our initialization exampleisfor aSiemens PLC. Your PLC
initialization requirements may differ.

5) Install the*.GSD file for the instrument you connected to the Profibus Network.
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ConfiguringProfibusfromtheFront Panel

1) PresstheConfigurationkey

2) Downarrow to Communications; pressenter.

3) Select Profibus-DP; pressenter.

4) Select Termination; pressenter

5) Upor downarrow to maketermination selection. Pressenter to select.

6) Downarrow toselect Serial Option;

7) Pressentertotogglebetween Profibus-DPand Modbus. Select Profibus-DPand press enter.

8) Downarrow to Node.

9) PressentertomakechangestotheNode. Usethearrow keystoenter nodenumber and pressenter to accept
10) Pressexitkey until display returnstothe Summary Display.

I nitialization ProceduresonthePL C

NOTE  Theexamplesbdoncomefromthe SemensSep 7™, Smatic Manager Software. Your software will
vary fromtheseprocedures. Sep 7™ isatrademark of the Semens Cor por ation.

1) IntheSiemensStep 7™, Simatic Manager, open theHardware Catalog.
2) Click onthe"+" to expandthe Additional Field DevicesFolder.

3) Click + toexpand the Genera Folder.

Profle [Standud =

- @A Addbonal Field Devices
» 170
- i Gererd
. Hady DPVD
HI4000
Hardp-DPV [do not use)
Argbus-S POP (FW 2 x)
ANYBUSS FOP
HI 2151/dmwC
HI 2160RC2
Encodens
* AC
Dirves
- Gateway
+ ) Compatble PROFIBUS DP Slaves
+ ) ClosedLoop Controlier

- 1 (rwfon sad Shabnne

* * + &

4) Highlight the CPU you selected inthe UR dial og box.

5) DoubleClick on“HI6000" or drag and drop the“HI6000" folder to the Profibus-DP Network. Thisopens
theHI 6000 PDP Parametersdial og box whereyoucan settheaddressof theinstrument, if necessary.
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6) Click OK to settheNode Address.

7) TheHI 6600 Seriesmodul e appearsin the Profibus Network.

8) Clickinthemodulepropertiesat dlot 1. Inthecatalog, expand themodule properties

and makeselectionfor "48 bytesinand out".
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iz HW Config - SIMATIC 300(1)

Station Edt Inset PLC View Options Window Heb

D|c(2~[® % & %[e| didl of@ 2| w2

FL|SWATIC 300(1) (Configuration) -- hi6500_dpn0_3_27_14_Work
= 0JUR

PROFIBUS(1} DP masters system (1)

Ordet rumber | Address | O Addeess | Comment

9) Once the selection has been made, you should see the input and output words showing the associated
addresses in the table as shown.

NOTE  TheHI 6600or HI 6510 Seriesinput and Output Szesareexpressedin 32 bitwords. 12 wordsinput
and 12 wordsoutput.
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+ 170

- General
= @@ Hardy DPVO
4 Universal module
d Input, 48 bytes
d Output, 48 bytes
q 48 bytes in and out
a HI14000

9) ClicktheDownload|contodownload theconfigurationtothe PLCandopenthe SelectDestination
Moduledialogbox.

10) Click OK toopenthe Select Station AddressDialog box; thenclick OK again. A statusbox will show the
progressof configuration downloadtothePLC.

11) Whenthedownloadiscompletethe HW Config dialogbox shouldlook somethinglikethis.

won TR et PLC Vew Cplotd Windoe  Mep

dsit8 % & e adl O ¥ v

LISMATIC 200{1) (Configuration) - Wi4500_dpn0_)_27_14_Werk Botie [T =)
=T A -
= W Asona Fekd Devces
PROPBLISI) 0P marte sysem 1) i:_.
W eyt
Urvrsal e
Ll g, 48 Byt
E Ouirged & Bypes
b
M P43 i wonl
Aryena s POO W 20
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" NSt
e A2
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sue| 1] Ot rumter | 18dese_| Q28bwss | Commart &
L e )
2 =N AT Satomay
~SIaT = ) Compatia PRONIUS OF Sioves
= e 23 Cowmtoc Cormes
b ] Lar
y - TN £ €7 30 s 0F Muth
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USB Memory Stick
The HI 6600 series provides an interface to an external USB memory stick that allows HI 6600 parameters to
be saved, restored or copied to another instrument.

The USB memory stick commands can be activated through the web interface or the display panel.

From thefront keypad: To access the USB Menu, select Configuration > Enter, Communications > Enter,
USB >Enter, UP or DOWN arrow to Save or Restore > Enter.

OntheWebpage: Select Configuration, Communications, USB, then Save or Restore.

HELP

|  update USB stalus J' RESTORE (read) file SAVE (wnte) file

1) InserttheUSB stick intothe HI 6600 seriesHGM.

2) Usingthewebinterfaceor display panel, save or restore system parameters.

Restore Command
This command replaces the existing HI 6600 series parameters by the parameters stored on a USB memory

stick.

OntheHI 61100ptional display: Select the Communication menu and usetheUPor DOWN buttonto selectthe
USB submenu, then sel ect the Restoremenuitemthen press theENTERbutton.

Save Command
Thiscommand savesthe current HI 6600 parameterstoalUSB memory stick.

OntheHI 6110 optional display, select the Communication menu and usethe UP or DOWN button to select
the USB submenu, then select the Save menu item then press the ENTER button.

Page | 73



HI 6600 Series Modular Sensor System User Guide

Chapter 7
Security

Chapter 7 covers the security menu, which allows the user to lock out different levels of the menu hierarchy.
The user configurable security settings only limit access through the Optional Front Panel to ensure the
consistency of the instrument setup and weighing process. Parameter configuration through the network is
unaffected by these security settings.

Note: Security settings are universal and are applied to all channels on the system. For example, if

Calibration Security is selected, then a password is required to calibrate ANY Weight Processor
Module on the System.

Optional HI 6110 Display Security Options

L ock Enabled Operation

Display Display isblank; and the Mode, Tare, Zero, and Configuration
buttons are disabled. Pressing ENTER jumps to the password
prompt.

Keypad Display isactive; and the Mode, Tare, Zero, and Configuration
buttons are disabled. Pressing ENTER jumps to the password
prompt.

Configuration Display isactive, andtheMode, Tare, and Zero buttonsareactive;

but the configuration button isdisabled. Pressing CONFIG jumps
to the configuration password prompt.

Read Only Display isactive, and theMode, Tare, and Zero buttonsare active,
the configuration button is active but no parameters can be
modified.

Calibration Display isactive, al buttons are active, and all the parameters

except the calibration parameters can be modified.

No Locks Enabled When no locks are selected, the display is active, all buttons are
active, and al the parameters can be modified.

The current status and password for each level of security can be read and changed through the web browser
if using an Ethernet connection, or through the serial interface.

To access or modify the security parameters through the Optional Front Panel display, a password always
needs to be entered before alock can be enabled or disabled or the password modified. Note, that as the
password can be read over the network, any security password can always be over written if the local
operator enters an incorrect password.
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The changes to the calibration and read only security features are updated when you exit the security
submenu and return to the configuration menu; while changes to the display, keypad, or configuration
security settings are updated when the operator exits the configuration menu.

The factory default for the security menu isto disable all lock modes and to preset each of the security
passwordsto 1234.

NOTE: Onceset, thesecurity parameterscan only beaccessed viathe Optional Front Panel display by
entering a preset password, or directly through the network connection. There isno way to bypass
the security password. We recommend you keep your passwordsin a secure location.

The Display L ock

The Display Lock disables and blanks the Optional Front Panel display and disables the keypad. If the
ENTER button is pressed, a password dialog box is shown on the screen. If the correct password is entered
the display is unlocked and operator can view the weight data and use the MODE button to change the weight
between Gross and Net. If the ENTER button is pressed again the Display Lock parameter is reset to
ENABLED and the display blanked. This security setting blanks the front screen so the current weight
reading on the scale cannot be observed; and while the display is locked the Mode, Zero, Tare, and
Configuration buttons are disabled regardless of the keypad lock or configuration lock settings; as enabling
these buttons without the operator being able to read the Optional Front Panel display would lead to process
errors.

If the ENTER button is pressed the “Enter Password” page will appear on the display. At thislevel of security
the operator can enter one of three possible passwords for the display lock, the keypad lock, or the
configuration lock.

NOTE If the keypad islocked, then the tare, zero, mode, and configuration buttons are disabled

Page | 75



HI 6600 Series Modular Sensor System User Guide

Thedisplay |ock flowchart bel ow showstheoptionsand featureswhenthedisplay lockis enabled.

Figure 1: Display L ock Flowchart

Display Locked
"y
PressENTER
Button
Wak
SSeconds i
A Enter
Password

Restore Security Store Display 5:“ Dﬂsl'-:'v lﬂd i Store Ds:fqr,
Sectings Security Setting aypad Security eypad, and Config
Settings Secunity Settings
A
y / Y
Oper . Operator canview Operator canview
the ;:;?:‘: :‘: the display and the the display and the
Mode button & Mode, Tare, and Mode, Tare, Zero,
rlocked Zero buttons are and Config buttons
i unlocked areunlocked
- PressENTER |
' Button |
Exit Config |
Menu i
Display Security
cal lock enabled OFF ~ password 1234

config lock enabled OFF ~ password 1234
display lock enabled  OFF ~ password 1234
keypad lock enabled OFF = password 1234
read only lock enabled OFF ~ password 1234

System Home - Gateway Home - Weight Processors Home - HI 6600 Series Online Support Site
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Thefollowinglist explainsthe operation and featuresavailableif thecorrect 4 aphanumericcharacter passwordis
entered by theoperator.

1) Display Password:

Thecurrent display lock setting issaved.

Thedisplay lock isset to disabled and the MODE buttonisunlocked, enabling the operator toview
thecurrent Grossor Net weight onthe Optional Front Panel display.

Pressingthe ENTER button asecond timereturnsthedisplay lock toits original setting.

2) Keypad Password:

Thecurrent display lock and keypad lock settingsare saved.

Thedisplay lock isset to disabled and theM ODE, TARE, and ZERO buttons are unlocked, enabling the
operator to view the current Grossor Net weight on the Optional Front Panel display, and to tare or zero
thescale.

Pressing theENTER buttonasecond timereturnsthedisplay lock and keypadlock totheir original
settings.

3) Configuration Password:
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Thecurrentdisplay lock, keypadlock, and configurationlock setting are saved.

Thedisplay lock isset to disabled and the MODE, TARE, and ZERO buttons are unlocked, enabling the
operator to view the current Grossor Net weight on the Optional Front Pandl display, andtotare or zero
thescale.

The CONFIG buttonisal so enabled allowing the operator to openthe configuration menus.

When the operator exits the configuration menu, the display lock and keypad lock are set to their
original settings. If no changesto the configuration lock or password parameters were made the
configuration lock isalso set to itsoriginal lock settings; otherwisethe latest configuration security
settings are used.



HI 6600 Series Modular Sensor System User Guide

The Keypad Lock

Whilethekeypadlock isenabledtheMode, Zero, Tare, and Configuration buttonsare disabledregardlessof theconfiguration
lock setting.

If theENTER buttonispressed the“ Enter Password” pagewill appear onthedisplay. At thislevel of security the operator can
enter one of two possible passwordsfor thekeypad lock or theconfigurationlock.

Thekeypad|ock flowchart bel ow showstheoptionsand featureswhenthekeypadlock is enabled.

Figure2: Keypad L ock Flowchart

Keypad Locked
PressENTER
Button
Wan
SSeconds ‘*
A Enter
Password

Restore Security Store Keypad sng:rgjs‘] m;‘.:d
Settings Security Settings Settings
! ' '
Operator can view Operator can view
the display and the the display and the RS Yes
Mode, Tare, and Mode, Tare, Zero, Pamn::«s
Zero buttons are and Corfig buttons
unlocked areunlocked
v No
. PressENTER
Button
Exit Config <
Menu
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Thefollowing list explains the operation and features availableif the correct 4 alphanumeric character
password is entered by the operator.

1) Keypad Password:

e Thecurrent keypadlock settingissaved.
¢ TheMODE, TARE,andZERO buttonsareunl ocked, enablingtheoperator totareor zerothescale.
e PressingtheENTER buttonasecondtimereturnsthekeypadlock toits original setting.

2) ConfigurationPassword:
e Thecurrentkeypadlock and configurationlock setting aresaved.
e TheTAREandZERO buttonsareunlocked, enablingtheoperator totareor zerothescale.
o TheCONFIGbuttonisalso enabled alowing the operator to openthe configuration menus.

e Whentheoperatorexitstheconfigurationmenu, thedisplaylock andkeypad lock areset totheir origina settings. If no
changestotheconfigurationlock or password parametersweremadethe configurationlock isalsosettoits original
lock settings; otherwisethel atest configurationsecurity settingsare used.

The Configuration L ock

Whiletheconfigurationlock isenabledthe Configuration buttonisdisabled, preventingthe operator fromviewing or modifying
anyinstrument parameters.

If the CONFIG buttonispressed the“ Enter Password” pagewill appear onthedisplay. At thislevel of security theoperator can
enter only onepossiblepasswordfortheconfiguration lock.

Theconfigurationlock flowchart showstheoptionsand featureswhentheconfiguration lockisenabled.
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Figure3: Configuration L ock Flowchart

Config Locked

PressENTER
Button
Wait
SSeconds i
A Enter
Password

Operator can view
the display and the
s::;, g::oﬁzg - = Mode, Tare, Zero,
T and Corfig buttons
are unlocked
Restore Config
Security Settings
| Exit Config
Menu ¢

The following list explains the operation and features available if the correct 4 aphanumeric character password is
entered by the operator.
Configuration Password:

e  Thecurrentconfigurationlock settingissaved.

o  TheCONF G buttonisal so enabled dlowing theoperator to openthe configuration menus.

o Whentheoperator exitstheconfiguration menu, if no changestothe configurationlock or password
parameterswere madethe configurationlock issettoitsoriginal lock settings; otherwisethelatest
configurationsecurity settingsisused.
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The Read Only, Security & Calibration Locks

There are three additional levels of security once the operator is within the configuration menu. These limit access to
sensitive parameter settings such as calibration, security settings, and network settings.

If the operator has been given permission to access the configuration menu, the operator will a a minimum be able to
view all the parameters except the security parameters.

Figure4: ParametersLock Flow Chart

Change
Configuration
Y

Operator can view
allparameters

Are the

No Change Yes Yes
Parameters - FParameters
Locked
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4 No / : /
IsCalibration™  No ,/I’S,g;nw \ -
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Correct? Correct? /
Y
Exit Change
Configuration v Y\fu
Modih Operator can Operator can Operator can
4 Farameters change Mast change Calibration change Security
parameters panmeters panameters
Update
Security
|
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Toview or modify the security parametersusethe UP or DOWN button to select the security menuthenpressENTER.

Figure5: ParametersLock Flow Chart
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To modify the security feature use the UP or DOWN button to select the security feature then press the ENTER button.
The password dialog box will appear; if the correct 4 al phanumeric character sequence is entered the operator will be able
to either enable or disable the security feature or change the password. Note a password must consist of a4 aphanumeric

character sequence to be accepted as a valid password.

If an incorrect password is entered the menu will be returned to the security submenu.

The updated security features for the Read Only Lock and Calibration Lock will not be active until the operator leaves the
security menu, any changes for the Configuration Lock, Keypad Lock, or Display Lock will not be active until the

operator exits the configuration menu and returns to the top level display.
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Modifying the Calibration Parameters
The calibration security locks out users from seeing any calibration parameters until you enter the correct calibration
password.

To modify the calibration parameters use the UP or DOWN button to select the calibration menu and pressthe ENTER
button. The password dialog box will appear; if the correct 4 digit a phanumeric character sequenceis entered the
calibration lock will be disabled until you exit the calibration menu; at which time the calibration lock will be
automatically reset to the original setting.

If an incorrect password is entered the menu will return to the configuration menu.

Modifying the Read Only Parameters
The security and calibration parameters have their own password protection. The parameters discussed in this section are
those listed under communication, diagnostics, display, filter, language, operation, and setup.

With the exception of the security and calibration parameters, al parameters can be read by the operator once the operator
is navigating inside the configuration menu; however the ability to change these parameters can be password protected.

If the read only password is enabled and a parameter is selected, the password dialog box will appear. If the 4
alphanumeric character sequence is entered the read only lock will be disabled until you exit the configuration menu; at
which time the configuration lock will be automatically reset to the original setting.

If an incorrect password is entered, the menu will return to the configuration menu.
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Chapter 8
Troubleshooting

Chapter 8 provides procedures for troubleshooting the electrical, mechanical and firmware elements of the HI 6600 series
instrument and for using Hardy’ s Integrated Technician (IT®) software utility to isolate problems. Flow charts provide
troubleshooting procedures for the Gateway Module, the WPM modules, load cells, and cabling.

NOTE Never run Hardy' sIntegrated Technician testing whilein a production mode. The reported
weight readings will not be correct and can cause equipment to start or stop unpredictably.

Assembly Notes, Warnings& Cautions

WARNING - EXPLOSION HAZARD - DO NOT REPLACE COMPONENTS
UNLESSPOWER HASBEEN SWITCHED OFF OR AREA ISKNOWN TO BE NON-
HAZARDOUS.

AVERTISSEMENT —Risqued’ explosion- Ne pasremplacer lescomposantsa
moins quela sourced’alimentation soit éeinte ou que la zone est classifiée non
dangereuse.

WARNING - EXPLOSION HAZARD - DO NOT DISCONNECT EQUIPMENT
UNLESSPOWER HASBEEN SWITCHED OFF OR THE AREA ISKNOWN TO BE
NON-HAZARDOUS

AVERTISSEMENT —Risque d’explosion — Ne pas déconnecter I’ équipement a
moins que la source d’alimentation ait €€ mise en position « éteint » ou que la
zone soit classifiée non danger euse.

Always disconnect the power cord before disassembling.
o Alwaysreplace broken or damaged modules or hardware immediately.
e Always check to be sure that no loose parts are sitting on printed circuit boards or electrical connectors or wires
when disassembling or reassembling.

e Always protect printed circuit boards from electrostatic discharge (ESD). Always use approved ESD wrist straps
and anti-static pads.

Page | 84



HI 6600 Series Modular Sensor System User Guide

This chapter describes several tests that can shorten the time for troubleshooting. Most problems require the use of two or
more tests to determine the cause.

If aproblem isisolated to aload cell, it may not mean the load cell is the damaged component. Mechanical imbalances
and system piping stress (lack of piping flexures, pressure hoses draped over, pipes etc.) can make aload cell or Weight
Processor Module seem to be the problem.

If you arein doubt as to how to resolve a problem or if you need assistance, review Hardy’s WebTech Knowledgebase at
http://www.hardysolutions.com. WebTech is updated often and is available 365 days a year 24/7. It contains frequently
asked questions to aid you in troubleshooting, and it provides aform for requesting additional information and answersto
questions, with no waiting on hold. Located under the Support menu, select the FAQs.

Customer Service is also available from 6:30AM to 5:30 PM Pacific Standard Time. For direct factory support call Hardy
Process Solutions Customer Service at:

e Factory Technical Supportinthe USand Canada: 1-800-821-5831
e  Technica Support outside the US and Canada: 1-858-278-2900

Updating Instrument Firmware
Firmware should be updated to the | atest release before proceeding with troubleshooting.

Information Page

Theinformation pagedisplaysthefirmwareversionsand description of theHI 6600series instrument and can be
accessed either through the Webrowser or optional Front Panel Display.

Information

Firmware Revision  HI6600 1.0.0.20

Product Serial 3F-6F - BF-EF-20-40-91-30
DSP version 7

Boot version 6

Display Version 1.48

Display Senal

Display Boot Revision 0

WPM Version 2.6

By Clicking on the All WPM Versionslink, it displays information for the connected HI 6610 WPMs.
It also iswhere firmware updates for the HI 6610 WPMs can be initiated.
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MultiVersion

11 WPM Version 1.9 Wi

2 WPM Vermon 1

3 WPM Ver

4: WPM Verson 1.9 WP

My From wan Swbabones

Tochangetoadifferent WPM Channel, just select it fromthepull down menu.

ToupdatefirmwareonaWPM version, first select it and changethechannel, then select Begin Programming.

Indicator Lights Summary

Weight Processing Module

Green LED Red LED Definition
1 off off No Power, or ARM not programmed
2 off solid HardyNet network failure
3 off slow blinking Built-in self-test failure
4  off fast blinking Low Power indication
5 solid off Normal operation
6 slow blinking off Unit identification
7 fast blinking off Unit being programmed
8 slow blinking slow blinking Load cell current issue
9 fast blinking fast blinking Measurement errors
Hardy Gateway Module
Green LED Red LED Definition
1 off off No Power, or ARM not programmed
2 off Solid HardyNet network failures
3  off Slow bllinking Built-in self-test failure
4 off fast blinking Low Power indication
5 solid off Normal operation
6 slow blinking off Unit identification
7 fast blinking slow blinking Unit being programmed
8 slow blinking fast blinking Network error (no comms)
9 fast blinking fast blinking DSP error
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Common Error Messages

e A/D ConvertError! - Load Cdlsinput out of range.
e MotionError! - Check Motion Tolerance Settingsand Retry

e ToolLoError! - Verify that theload cell signal level is0-25 mV. Verify that thereis enoughweighton
thescale.

e TooHiError! - Verify that theload cdll signal level is0-25mV. Verify that thereistoo muchweight on
thescale.

e N0 C2Sensor! - Instrument did not detect aC2 L oad Sensor

o CAL Failed! - Toofew countsbetween Zero and Span.

e C2CapsUnequad! - Differentload cell capacities (For example50Ibscapacity load cell and 100 Ibscapacity load cell
ononesystem. Maketheload cellsequal by removingthe odd load cell and replacing it with aload cell that isequal to

theother’ scapacity.

e HI/LOTooClose! - Zero and Span are not more than 1,000 countsfrom each other or thereisno change or negative
change. Reset either so thecountsare morethan 1,000 countsof each other.

e NotAllowed! - Vdueenteredisoutsidetherangeallowed. Try another value.

e Need Cal withITIBOX - IT summing cardisnotinstalled. Install an IT summing card then do aCdlibration with the
cardinstalledto accessthe T information.

Diagnostics
Diagnosticsiscoveredextensively inthe Troubleshooting Section (Chapter 8). TheavailableparametersontheWeb

pageare:
e  Parameters(whichshowsall parametersontheinstrument)
e Integrated Technician (whenconnectedtoan| T Junction Box)
o (2
e  Stahility Test
Theavailableparametersonthedeviceare:
o  Stahility Tett
e WeightandVoltageTest

Trouble Shooting Using I ntegrated Technician (IT®)

TheOptional Front Panel displayfortheHI 6600instrument’ sStability testisshownbelow. Tonavigatethisscreen, select atest
ontheright using theright and left arrowswith exit usingtheleft arrow whenyou areat thefirst out of thefive positions.

Thetest displaysarelivereadingsand only availableif youhavean I T summingjunction card, maximumof oneJ-box and4
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channelsto each HI 6610 Weight Processing Module.
Thetest for passor fail may take 30 secondsto settle. It will lwaysshow theload cellsas fail whenthetestisstarted.
Thereduced voltageisa esor No sel ection. Then runthe J-box test 1 asappropriate.

Stability
o Weight & Voltage
Reduced Voltage Yes/No
Jbox1

A moredetailed explanation of each section of thetest followsbelow:

Stability Test ALL

Stability: Gross =0.91b

RAW Waversaver
Mean 32918 32993
Variation 0.17 0.00
Results OK OK
mV/V 0.0184
RTZ Pass

PASS/FAIL and Stability Test
Thistest computesthevariation of the A/D counts. Theresultsshow thevarianceand indicatepassorfail. Thetest

isvalidtohelpbreak downtheproblemintosmaller divisions. Unstabletest resultscan becaused by aninternal
A/D processor fault, grounding, power connection, EMI/RFI abovespecified CE limits, or noisy load cell input.

Thesenumbersreflectawei ght changeat thesmall est measurement of thefilter setting, the internal anal og-to-digital
converter computer register.

WAVERSAVER TEST

Thesenumbersal soreflectwei ghtchangeat thesmallestmeasurement, theinternal analog- to-digital converter
computer register. Theinternal RAW A to D countsandfiltered A to D counts are displayed for acomparison.
A FAIL onthe RAW counts and passon the filtered countsindicates the WAVERSAVER filtering is
necessary and functioning properly.-exceptthat thisreadingisaveragedusingthe WAV ERSAV ERand

AV ERA GES setting parameter fromtheProcessor’ sconfiguration. Usingthemaximumnumber of internal
averagesand the 10msupdate speed equal samaximumdelay of 2.55 seconds

Weight and Voltage ALL

Thistest sectionlooksat thereadingsfrom AL L theload cellstotest overall system performanceandsignal
voltagereadings. Thistest worksfor most |oad cell types.
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Further investigation to isolate system problems requires the use of
hand tools and multi-meters or the INTEGRATEDTECHNICIAN o Stability

Junction or Summing Box and using the IT® Test section. ° We|ght % Voltage

NOTE INTEGRATED TECHNICIAN ® (IT) is a registered Reduced Vonage Yes/No
trademark of Hardy Process Solutions. Jbox1

Weight This displays the amount of force seen by all load cells
installedinthe summing junctionbox. Furtherinvestigation toisolate
systemproblemswill require the use ofhand tools and Multi-meters or the Integrated Summing Junction box and using the IT
test section.

Millivolt/Volt equals the output from a load cell per each volt of excitation. The HI 6600 series reads the load cell output in
mV/V whichis a higher resolution (4 decimal places) reading than amV reading, thereby providing more sensitivity toenable
youto troubleshootthe conditionoftheloadcell inquestionundercertain conditions. . L.oad Cells are ratedin Millivolts/Volts.
mV/V are DCvoltage signals between 0-5.0000 mV/V.

mVDC voltage signals are between 0-25 millivolts. Overloads and negativemillivolt readings arenotshown asactual readings
but235 .5 mVforovervoltageand0.0 fornegative voltage. Youwill need to use amultimeter with a 200 or 300mVDC range to
view the out ofrangevoltages.

RTZ (Return to Zero) Test

This check is to see if the scale returns to a zeroreading condition when it is empty. Run this test only when the scale is empty.
When the scale is calibrated at the ZEROQ or Reference zero, thereisaperiod during whichthe WEIGHT readings are
collected. After avalidcalibrationhasbeen completed, the test compares the original weight reading with collected and
currentreadings. Ifthe difference ismore than the combined Motionandthe Zero Tolerance parameters the test will fail.

IT Test

Ifyour systemhas anIntegrated Technician Summing Junction box, theIT testcanidentify individual load cell problemsuptoa
maximum of four load cell selections. The dwell displaysare livereadings andonlyavailableif youhaveanIT summing
junctioncard, with a maximum of one JBox and 4 channels. From the front display, select Jbox1.

FromtheHI 6610 WPM Diagnostics memnu, select Integrated Technician.

Diagnostics
PROCESS SOLUTIONS

Local Links: Diagnestic and troubleshooting information is contained in the operations manual
and online at hardysolutions.com>support>online support and WebTech Knowledge base.
SYSTEM HOME
GATEWAY HOME Stability Test
WEIGHT PROCESSORS o

Integrated Technician
Power

www Link

HI 6600 Series
Online Support Site ‘
(Contact Infe, Manuals,

News, Downloads, stc.)

Hardy Process Solutions
San Diego, California, USA

Tel. & -(800) 821-5831
Fax +1 (858) 278-6700
wwwhardysolutions «ha solutions.com
hardysupportEhs am

Sensor Number Indicates which sensor is under test. Using the up or down arrow, select the number of load cells to test.
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and pressDo IT Test. The Dwell test for pass or fail takes 30 seconds to settle. Until it settles, it will aways show “fail”
when the test is started. If the browser times out during the test, refresh your browser until the results appear.

Sensor weight RTZ

1

2

3

4

REF

~ DolIT tesl, reduced voltage

NOTE
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Integrated technician requires a Hardy IT IBOX

lbox1Sensors 4 ~

Sensor  weight RTZ

1 0.0lb Pass
2 0.0lb Pass
3 0.0lb Pass
4 0.01b Pass

mv/v

0.0204
0.0323
0.0347
0.0351
0.4982

mV/V

raw
variation

6.49
1.22
3.01
2.14
0.22

raw
variation

raw result Waversaver waversaver

Pass
Pass
Pass
Pass
Pass

raw resu

variation result

9.43 Pass
283.37 Fail

12.29 Pass
4.01 Pass

443161.84 Fail

It waversaver waversaver

variation result

Warning: Do notinstall your Junction Box or summing cardinareassusceptibletohigh

vibrations. Therelaysonthecircuit board can chatter and affect your weight readings.
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General Troubleshooting Flow Chart Index

Unstable weight reading
Instabilities Electrical, and
Mechanical Configuration reviews
Using Integrated Technician
Non-Return to Zero using IT
Using IT to check individual Load
Sensor

Calibration Errors
Mechanical Inspection

Electrical Inspection
Load sharing and load balancing
Front Display, blank or locked
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A -Electrical and M echanical Review

Online using the Web Browser
Select Diagnostics

This test is Pass or Falil.

The raw and filtered signal standard
deviation is compared over the last
Select Stability Test 100 updates. The mean deviation
must be less than 35 counts to pass.
l Tests internal and external signal

levels for excessive signal variations.

Verify both RAW and Waversaver
Variations Pass

>35

YES <35

Switch to monitor page and
verify weight reading is stable

NO

YES

Electrical Mechanical Testing
Complete
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A1l.Checkingfor UnstableComponentsinaWeighingSystem

Using the IT summing card test will help signal if a
load cell, mechanical, cable run, or instrument is the
problem. Use the IT test results to answer the
questions below.

|

Did the
individual load sensors
PASS?

Did the Reference
PASS?

Isthe weight reading
STABLE?
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B. Guidelinesfor Electrical, Mechanical or Configuration Issues

Checking for
Electrical
Stability

Checking for
Mechanical Stability

Checking for a
Configuration caused
instability
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B1-GuidelinestoVerifyElectrical Installation

Physical Grounding -
=4 All common equipment shares a common earth ground point. Keep the ground cable run
lengthsto a minimum. Install new ground rod if length is excessive

Cable -
Cuts or breaks in the load cell insulation allow moisture to wick into the cable and some load

> cells. This can setup stray capacitance charges and allow ground currents to exist This could
create a highly intermittent situation

Vessel, Fill and discharge piping -
—d Ground all components to a common earth ground point to eliminate electrical differencesin
potential and static build-up

Load Sensors -
==p{ Ground straps must be installed to provide a direct discharge path to ground by-passing the load
Sensor.

Cable Routing -
=1 Separate high voltage sources and cables from low voltage signal cables. Stay a minimum of 14
inches from magnetic fields and SCR controls Avoid parallel high voltage and signal runs

Cable Shielding -
Ground low voltage cable shields only at the controller end. Grounding both cable end shields

produce ground currents.
Verify, with an ohm meter, the shield is only grounded at the weight controller.

» Disconnect the shield at the controller and check for an open circuit between ground and shield
Reconnect the shield to ground and confirm a proper ground path fromthe IT Junction box to the
controller.

This is the most common reason for a Reference Stability failure.

N Weight Controller -

DC common is at the same potential as earth ground. No floating DC power.
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B2-GuidelinestoVerify M echanical Installation

Vessel -

When inspecting a vessel, keep in mind the center of Gravty (COG) should be low and centered
equally over allithe load points. Insure the load is directly over or under the load point to avoid
side-loading

COG and weight distribution -

Large weight changes in individual load sensors indicate a shift in the COG or faulty load cells.
Piping and motors can affect the individual load sensor readings

Allow for a higher reading on load cells that support motors and piping

PIPING -

Make sure there isn't any side loading from piping or extemal forces

Install flexures on all piping to insure a free floating vessel. Allflexures are to be in the honzontal
plane and not used to correct piping misalignments or create bends

External forces -
Insure pneumatic lines are not applying pressure to the vessel when energized. During testing and
calibration, de-energize all vibration, vacuum, and pressurization equipment.

Check Rods and Auxiliary supports -
Install check (stay) rods to minimize vessel movement from outside sources, agitators, and motor

Housekeeping - Check Points
Product, tools and production aids are to be stored OFF the scale vessel
No workers are physically on the scale
Must protect equipment from environmental damage
Insure openings are sealed to keep water and environmental contaminates from damaging
—i Instrument cabinet or enclosure
Summing or other circuit cards
Load Sensors and mounts
Conduit runs
ALL covers properly re-installed in level enclosures.
Enclosures not installed on flat surfaces will keep the lids or covers from properly sealing

OK Additional Testing Go To
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B3-Verify Configuration/Filter Settingstol mproveSability

Filter Settings -
Incorrect WAVERSAVER settings can cause unstable weight readings
Adjust to the lowest WS setting that gives you a stable weight reading.
Selections fromthe least to the highest is: OFF 7 Hz, 3.5 Hz, 1 Hz, 0.5 Hz, 0.25 Hz
’ Higher frequencies with low amplitude - select 7 Hz or OFF
Low frequencies with high amplitude — select settings 3.5 Hz or 1 Hz

Averages are used to counter bumps and intermittent events.
Start with 2-5 and increase as required
Excessive Averages will delay the final weight reading.

Decimal Point selection -
Incorrect number of decimal points beyond the ability of the load cells will provide an unstable and
unusable weight reading

The number of decimal points should not exceed a 1:10,000 resolution. This is a level of stability
described as a stable scale system. Your scale’s performance will vary with filter settings.
1:10,000 is a good starting point.

Example:
A 10,000 Ibs scale would not have any decimal points. Adding a decimal point and a Grad size of
5 would expand the resolution to 1:20,000

Graduation selections help select a more applicable weight reading setting
Use the Grad sizes as steps in between decimal point selections

Resolution -

=Pt  Resolution is the smallest expected scale increment or weigh reading step

1:30,000is considered a very usable weight resolution, but may not be stable, and is considered
the outside limits for decimal points and grad sizes.
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C-Integrated Technicianand Stability Test Over view

Operations> Diagnostics> Stability TEST

Used for overall system health and when you do not have an IT card.
Stability is monitoring RAW data looking for:
EMI/RFI interferences
Qut-of-range Filter settings

STABILITY TEST -

Gross weight - Current overall with an empty scale equaling 0.

mV/V - Current overall mV/V signal out reading. Between 0.00001 to 5.00000.

RTZ -Returnto Zero test. A scale is judged to pass if the gross weight is less than the
Zero Tolerance and Motion Tolerance combined.

Integrated Technician TEST -

Select the number of Sensor(s) undertest.

Individual Sensor test results are displayed at normal Excitation and reduced Excitation if
the IT summing card is used.

. Gross weight - Individual gross weight readings with an empty scale equaling 0.

RTZ - Return to Zero for each load sensor test. A scale is judged to pass if the gross
weight is less than the Zero Tolerance and Motion Tolerance combined.

mV/V - Current individual mV/V signal out reading. Between 0.00001 to 5.00000.
Variations tests - The rest are the same as the Stability test for individual load sensors
and the reference is forthe C2 cable run and the summing junction box immunity to EMI/

RFI noises.
To Test Individual To Test individual
Load cell Outputs Load cell
Stability
And RTZ
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ENon-ReturntoZero(Systemwith I T SummingCard.)

Use the ZERO command
Does the gross weight
retumn to zero?

Check for product buildup or
mechanical problems

Run and review Integrated
Technician Diagnostics test

Sensor#1..#4

Reference

Test complete
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Errors?
‘Motion” or “Out of tolerance™?

RTZ or Stability
FAIL?

Additional Testing Suggestions

Verify connections and cable color code
Review Troubleshooting Sections

F - Individual load sensor testing

A - Verify stability

B - Electrical, Mechanical and Configuration
K - Load sharing and balancing
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F. Verify Individual Load Sensor Millivolt Output readings

Testing an individual load sensor output requires an I'T summing card or Millivolt meter with two decimal place
resolution.To determine the sensitivity and parameters for your load sensor, use the load sensor certificate or read the C2
chip with the utility found under the Diagnostic menu.

Example: A 3mV/V Load sensor produces approximately 3.0000 mV/V at rated load. If the scale capacity is 1,000 |bs
with 100 Ibs of deadload, when empty the load point mV/V reading should measure 0.3000 mV/V. This number can be
converted to mV by multiplying the mV/V results by 5. (5V excitation)

Enter Diagnostics and select the Integrated Technician Test

Do T Test”

If you have an HI6010-IT summing card,
repeat using the Reduced Excitation test

Review test results for mV/A readings that
were not reduced or changed

Load cell results for LOW mV/V readings l

l Load cell resuls for HIGH mV/V readngs

No deadload: Apply weight and re-test
Wiring error: check manual or color code flag
Open bridge circuit
¢ Remove power fromload sensor
¢ Checkusing an Ohm meter
¢ Verify findings against load sensor
centificate
Shipping brackets still installed: remove and re-test

Stressed load cell: remove load and re-test
Wiring error: check manual or color code flag
Shorted bnidge circuit

Remove power from load sensor
Check using an Ohm meter

Verify findings against load sensor
centificate

Lift off bolts to tighten: adjust to 2mm gap
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Replace load sensors or correct
problems and re-test
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G- Calibration ErrorsDuring Calibration

Mechanical
Installation
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Cal completed OK
Cal Failed

Cal In progress
Cal Failed: Motion

!

_,|

Motion ERROR
Increase Cal Motion Tolerance

Installation problems
A/D Converter Emor
No C2 sensors found
C2 capacity unequal
Bad C2 Device

HI/LOW Too Close

—>

Negative mV signal >
mV/V Out of range.
Load Sensor damaged.
No test weight installed at SPAN point.

Electrical
Installation

Refer to the list of errors in the

calibration section for detai

Is.
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H. Mechanical Installation

Keep Flexures on the horizontal

Vertical flexures should be avoided

Do not use flexures to correct for misaligned piping

Do not use hose flexure to make right angle bends

Non-flexed piping should have an unsupported horizontal run
Are pipes and using a ratio of 36 times it's diameter

conduits flexible? Pipe flexure lengths should be a ratio of 6 times it's diameter

£ Flex feed and discharge piping

Are the flex joints on the correct side of the value?

a. You weigh the output valve, not the input valve

b. Does the weight scale see the entire product to be weighed?

c. Ifthe product applies a force to a valve or pipe, that pipe or
valve must be included in the weight vessel

d. Yourvessel must seem to float not only up and down, butas a

gimbaled assembly to avoid side loading

(A0 SR FUN S

0~

Is all mechanically
isolated from Ladders
and connecting
structures?

> 1. Walking around the structure should not cause a weight change
2. Localtraffic should not interact with the scale
3. Protect from forMifts and adpcent processes equipment

Level, solid mounting base

Is the load sensor mounted right side up?

Allload sensor bolts installed using anti-seize compounds
Mechanically aligned to compensate for expansion and
contraction?

5. Load sensors bolts properly torqued as specified in the manual?

Are the load points
mounted properly?

L) R =

Protects the load sensors from overload and mpact force
Limit the movement of the vessel

Rods must be loose and not interact with the vessel
You should be able to twist the rods using your hands

Separate conduit for low and high voltage cables

Do not bundle low voltage with high voltage cables

Maintain at least 3 inches of separation from 110vac

Maintain 14" separation from magnetic fields and 440 vac power
Cables are in conduit of tied up off the floor and out of harms way.
Watch for pinch points that will sever the cable runs or interfere
with the weighing process

Are load sensor
cables proper

(= R T “ SV K Y
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J- Electrical Inspection

Page | 103

Physical
Grounding
#

= N -

Insure all common equipment shares a common ground point
Keep the ground cable length to earth ground as short as
possible

Install a new ground rod if the cable length is excessive
Verify Chassis ground and earth ground connections are less
than one ohm

Ground straps must be installed to provide a direct discharge
path to ground around the load points

Verify the voltage from common to ground is less than ONE
vac

Cabling

Cable
Shielding
—

Vessel

WA =

Cuts or breaks in the load cell cable insulation allow moisture to
wick into the cable and load points. This can setup stray
capacitance charges and allow ground currents to exist This
could create a highly intermittent situation

Never route low voltage cable in with or bundled to high voltage
cable.

Separate high vokage sources and cables from low voltage
signal cables. Stay a minimum of 14 inches from Magnetic
fields and SCR controls. Avoid parallel high voltage and signal
cable runs

Use the Hardy C2 centified cable from the controller to

the summing junction box. This is to insure communications with
the C2 and Integrated Technician functions

Ground low voltage cable shields only at the controller end
Grounding both cable ends will produce ground currents

Verify, with an ohmmeter, the shield is only grounded at the
weight controller

Disconnect the shield at the controller and check for an open
circuit between ground and shield. Reconnect the shield to
ground and confirm a proper ground path from the Junction box to
the controller

Verify the shield is not connecting to ground at the Junction Box
Load cell cable shields only pass thru the Junction Boxes and are
not connected to ground at that pont

grounding
#

Ground all to a common point to eliminate electrical differences in
potential and static build-up
Verify this ground is the same ground potential as the instrument.

Computer clean
AC power

VFD units can produce extreme voltage disturbances that

power conditioning transformers are not equipped to filter. An
Active Tracking filter is required for these high frequency spikes that
can scramble the system memory
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K -1nstallation Check Points

K

1. Does the mV signal increase in a positive direction?
Load cell 2. Ifyou receive negative results, check if load sensor is mounted correctly.
wiring is a. The arrow goes with the direction of force.
b. Ifthere isn't an arrow, you must manually verify the corred direction. A
complete negative reading indicates the load cell is upside sown.
and c. Load cells in tension will not reflect a negative reading if installed upside
correct? down. Ifupside down, the only problem is that the force applied by the

— cable will be included in the weight reading
d. Ifyou are still receiving a negative signal, verify load cell wire color code

and proper placement

1. Verify a positive mV reading from each load sensor using the IT test Mv or a
meter

2. Record the mV readings and compare each comer for proper load sharing.
a. For proper load sharing, you should see only a difference of +/- 0.5mV
Multiple b. Larger dfferences due to motors and piping should not exceed +/- 2mV
load cells c 1fthere aren't any motors, scales or piping to explain the mV difference,
adjust the corners and balance the mV reading
Map the mV d. Use shims or if equipped adjusting bolts on the load cell mounting hardware
readings. e. Drawing a load cell map helps determine the correct keg to adjust and n
Balance which direction

the load. [Three load cells balance like a three legged chair

3. Using a spirit level, verify the vessel is vertical and horizontally correct

4. Verify if any height change affects the attitude of adjacent vessel or piping

5. Read the total mV reading without balance. This is your target mV setting for

— each load cell

6. Adjust each leg to dynamically match the mV outputs

7. Verify the mV readings and physical level when complete

JFour or more load cells presents a challenge:

8. Use the weight and voltage test to determine the sum of the load cell signals
to set your target mV reading for each load cell

9. Read the output of individual load cells

10. Adjust the load cell with the lowest reading to dynamically match the target
mV readings obtained in step 1

11. Read the mV readings from each load cell to verify the proper correction

12. Repeat step to achieve a proper load sharing vessel

13. Verify the vesselis still level and aligned after the adjusting

Verify proper operation and calibration.

S Changing levels can add binds and piping interference.

Insure flexures are still properly installed and aligned.
Testing is complete
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M. Weight Processor’ sOptional Front Display Blank or L ocked

= . 1. Isthe voltage proper?
Verify input and a. Check for broken connections and power
output voltages switches.
b. Is there 5Vdc excitation voltage?
& Is there 24Vdc display voltage?
2. Disconnect all connectors from the back panel except
power.
a Is the voltage correct?
) ) 3. If yesreconnect one at a time and re-check for proper
Display adjustments voltage after each cable addition.
and Power saver 4. Isthe system setfor Power Saver mode?
mode a. Press on the scale enough to invoke Motion
b. Did the display restore?
5. Isthe front display secured?
a. Press the enter button and look for any request
for a password.
6. Ifthe screen illumination is incorrect the display menu
selection is not affected by the screen settings.

a. Enter the configuration/tools section and select
the display settings.
b. Adjust as required observing the weight readings

in the upper right hand corner.
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Testsand Diagnostics

The Test and Diagnostics menus provide an expanded view of how the weight processor and scale are working. You can
run several tests from either the test links on the Web Diagnostic page or the Optional Front Panel Test menu. Each test is
described in its own subsection below.

Y ou can a so obtain information that a Hardy representative may ask for if you make a request to Technical Support. For
example, for the last calibration, you can see the type of calibration and when it was done. Y ou can also check the
graduation size, operator ID, and other configuration information, and you can learn the serial number, model number,
firmware revision number.

Diagnostictestingfromthe Optional Front Panel
Fromthe Configuration menu, usethedown arrow to select Diagnosticsand pressEnter to openthe Menu.

Thismenuliststhetestsyou canrun.

e Stability
e Weight & Voltage
Reduced Voltage Yes/No
Jbox1

Usethedown arrow to select theoption.
NOTES ThevaluesenteredintheDiagnosticsMenuarefor illustration pur posesonly. Your values will vary.
Todownloadthelatest firmwareversion, seetheH| 6600/Downl oadspageat:

http: /imamwwv.har dysol uti ons.conmvpr oducts/wei ghing-instruments/wei ght-
processor s/product/461/hi-6600-series

Page | 106



HI 6600 Series Modular Sensor System User Guide

Par arr]eters EEE%’EEEEI;ZTE““Q;OSﬁCS
Parametersaethefirst listed hyper- link at thebase of the ot =) _
Diagnostics page. Click that link to display the Parameters ——O

page.Notethescrollbar ontheright of thelist.

Thestepshel ow explainhow you canduplicatethe
configurationof oneHI 6610 or HI 6600 to usein
configuring another HI 66100r HI 6600for sending acopy
of your parametersto hardysupport@hardysol utions.com

Tocopy theparameters:
1) Rightclickinthe parameter list.
2) Click SelectAll.
3) Rightclick again.
4) Click Copy.
Topastetheparameter configurationintotheinstrument youwant to configure, orintoa textfilefor storage:
1) EnterthelPaddressof that instrument into a\Web browser to display itsHome page.
2) Sdlect Operation, then Diagnostics, then Parameters, asdescribed above.
3) Rightclickinthe Parameter list.
4) Click Select All.
5) Right click againinthe Parameter List.

6) Click on Pastetoreplacetheexisting or default parameter settingswith the parameterssettingsof the
instrumentyoucopied. Only thepast settingfromatext filewill work---you can not pastefromaword
processing program.

7) Click the Savebutton. Y ounow havean exact duplicate of the pre-configured instrument.

If you need to make any modifications to the parameter settings go to Chapter 4, Configuration, for more
instructions.
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Systemand L oad Cell Tests

Overviewof Typical L oad Cell System
Thetypical system consists of one or more load cell§/points, a summing junction box, and an HI 6600 Weight Processor.

L oad sensor - Used to measure pressure, weight, or torque, the sensor is a strain gauge- based force
transducer that generates an electrical signal proportional to the load applied. This can be done using either
tension or compression type load sensors. When the HI 6600 sends the load cell a5-volt DC excitation
signal that powersthe load cell, the force transducer generates a millivolt output proportional to the load (0-
10mv DC for 2mv/V load cellg points or 0-15mv DC for 3mv/V load sensor).

Weight Processor - Thisiis part of the HI 6600 that, among other functions, powers the load cell(s)/point(s),
receives the millivolt signal output from the load cell(s)/point(s), and digitizes, interprets, communicates
and displays the results.

Junction Weight
Box Controller

Intermediate support frame
fully constrained laterally
with Stay rods.

i

\NonrMelallic Expansion
Assembly or Hose
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INTEGRATED TECHNICIAN

INTEGRATED TECHNICIAN® (IT) is an optional diagnostics utility that enables the operator to rapidly
troubleshoot individual load cells. The option requires an HI 2151 T or HI 60101 T Summing Box (shown
above) that provides distinct inputs for each load cell.

Without the HI 215IT or HI 6010 Summing Box, it is difficult to isolate the signals from different load cells.
If any load cell fails, the test will output a FAIL response without identifying the problem load cell. For
numerical values, the system will return an average of al the load cell responses and, in some cases, will
return values that cannot be used.

The HI 215IT or HI 6010 Summing Box with the IT firmware can provide the HI 6600 both average
numerical values and values specific to each load cell, including PASS/FAIL values for each load cell, as
shown below.

Integrated technician requires a Hardy IT 1BOX

lbox1Sensors 4 -

sensor weight RTZ mv/Vv va:—'iaavt:on raw result w::;;;%\:‘er wa::;‘s;?tver
1 0.0lb Pass 0.0204 6.49 Pass 9.43 Pass
2 0.01b Pass 0.0323 1.22 Pass 283.37 Fail
3 0.0 Ib Pass 0.0347 3.01 Pass 12.29 Pass
q 0.01b Pass 0.0351 5.14 Pass 4.01 Pass

REF 0.4982 0.22 Pass 443161.84 Fail

To view this screen on your system, see Diagnostics The number of load sensor(s) is based on the connections
inthe IT junction box. Check the installation sequence in the box to determine which load sensor is number 1,
2 and so on. You can use the I T functions from either the Optiona Front Panel or Web interface. If you do

not have the optional IT junction box, some of the options described below will not appear on either interface.

Stability Test

The Stability test lets you check the A/D Raw count and filtered. With the IT option, it tests and reports for
each load cell. The test sends the load cell data to the analog-to-digital converter and cal culates the mean
squared variation from the average reading, using 100 samples. The test passesif the mean squared variation
islessthan 5.0.

If the weighing system passes the stability test, the results show OK and the variation and mean results are

posted. FAIL indicates that the Mean Squared Variation is greater than 5.0 so the system is considered
unstable. In that case, see the Troubleshooting Flow Charts Section.
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WARNING- DONOT PERFORM THE STABILITY TEST DURING PRODUCTION. THE
TEST ACTIVITIES CAN CAUSE INCORRECT READINGS.

AVERTISSEMENT —Ne paseffectuer letest destabilitélorsdela production.
Cestestspeuvent résulter a deslecturesincorrectes.

RunningtheStability Test fromtheWeb I nter face

PROCESS SOLUTIONS.
Local Links

STSTEM HOME Thha B
GATIWAY WOME -
WHGHT PROCISSORS

e

A Stahility Testcolumnonthel T test resultsdisplay (seepictureabove) showsPASSor FAIL for eachload sensor.
Weobtainedthedataby runningthel T test, asdescribed above.

Stability testisinthe Diagnosticsmenu. Select the Stability Test hyperlink andwaitafew seconds.

Theresultswill not be specificto each load sensor, asinthe I T test. They will display an averagereadingand
PASSFAIL forthesystemasawhole.lf equippedwithanl T summing junction box therewill beasdlectiontorun
theWeight and voltagetest. That test will display theindividua load cell and loop back test results.

Runningthe Stability Test from theOptional Front Panel

1) FromtheDiagnosticmenu, select Stability Testwithusethedownarrow andpress Enter. The HI 6600 runs
thetest and showstheresults.

2) Toseethe AD/Raw Count andthe A/D Filtered sel ect them fromthe menu.
3) PressExittoreturntothe Test Menu.

Stability: Gross =0.9Ib

RAW Waversaver
Mean 32918 32993
Variation 0.17 0.00
Results OK OK
mV/V 0.0184
RTZ Pass
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Weightand VoltageTests

The Weight and V oltage tests are used to diagnose a weighing system and, if certain types of problems are indicated,
determine their source. It provides the total scale input to the instrument such as mV, mV/V and Weight in the units
selected (i.e. Ibs, kg, 0z, g).

Weight and VoltageTest fromtheWebinter face
Sincethe IT Web page shows all the weight and voltage values at once, it is the preferred method for troubleshooting.
Click Integrated Technician to open the Diagnostics - Integrated Technician page.

To view individual load sensor data, click Do IT Test.

Integrated technician requires a Hardy IT JBOX

lbox1Sensars 4 ~

raw waversaver waversaver

Sensor weight RTZ mv/v Varation raw result AR EEATE R,
1 0.01b Pass 0.0204 6.49 pass 9.43 Pass
2 0.01b Pass 0.0323 1.22 pass 283.37 Fail
3 0.01b Pass 0.0347 3.01 Pass 12,29 Pass
4 0.0 b Pass 0.0351 5.14 Pass 4.01 Pass
0.4982 0.22 Pass 443161.84 Fail

Thesereadingsaresnapshotsandallow youtodetermineif theproblemisintheinstrument (internal) orinaload sensor(s)
(external).

ThespecificationrangefortheWeight Processoris0-25mV, soareadingbetween0-25mV iswithinthenormal range. A reading
outsidethisrangewould normally indicatethat the problemisexternal tothesystem (most likely improper wiring).

If al theload sensor readingsare 0.00, something iswrong between theHI 6600 and the junction or summing box box or with
thesumming or junction box itself. Either the cable isdisconnected, or somethingiscausingthejunctionbox tonottransmitthe
readingstothe HI6600.

If you do not get areading for one or possibly two or more load sensors (Sensor 3 for example reads 0.00 or the reading is
either larger or smaller than it should be) and you know that the L oad Sensors are connected to the junction box, the
individual load sensor cable is disconnected from the junction box or the load sensor is malfunctioning.

Runningthel T test from theOptional Front Panel

Thesameinformati oncanbeobtainedfromtheDiagnosticsmenu. Select Entertoshowthe menu. Thenselect
Joox1torunthetest. Toreadtherest of theresults, pressthedownarrow.
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Thescreen showstheindividual load sensorsin dwell mode. Using theright+ left button, movefrom Sensorto
Sensor. Thepass/fail test requires15-30 secondsto compl etetesting.

IT Dwell — Jbox1 Channel x (x/5)

RAW Waversaver Results OK
OK

Variation 0.45 0.00

mV/V 0.0219

Weight -0.378605

RTZ PASS
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Appendix A

Communications|/O Table

/O Tablesfor CommunicationstoPLCs

Thefollowing I/O table description is common for the following communication protocol in the HI 6600

series:
e FEtherNet/IP
e Profibus-DP

e Modbus-TCP
e  Modbus-RTU (over 485)

For afull list of command parameters, please see Appendix B, Default Parameter IDs and Values under
Communications Parameters.

OUTPUT table Bytes INPUT table Bytes
Command 4 Command Echo 4
Common -
Aux Comm and Informatiof Command Status
Header

ParameterID ParameterID

Parameter Value
M1 Status

M1 Net Weight

M1 Gross Weight
M1 Parameter Value
M2 Status

M2 Net Weight

M2 Gross Weight
M2 Parameter Value
Mn Status

Mn Net Weight

Mn gross Weight

Parameter Value
Selected WPM1 (M1)
Module 1 Mlreserved 1
Information |M1reserved 2

M1 Parameter ID
Selected WPM2 (M2)
Module 2 M2 reserved 1
Information |M2 reserved 2

M2 Parameter ID
Selected WPMn (Mn)
Module n Mn reserved 1
Information |Mn reserved 2

Mn Parameter |ID

EE B B B - B R B P B B P B
o B B B I T R B O R N B B B B

Mn Parameter Value
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OUTPUT Table Description

Portion of the OUTPUT table used for the Hardy Gateway Module (HGM)

Thefirst four variables in the output table, Command, Aux Command I nfor mation, Parameter I D, and Parameter
Value, are used to send commands either the Hardy Gateway Module (HGM) or to a specific Weight Processing Module,
to write new parameter values, read existing parameter values, or read data values such as COUNT, or ROC, etc.

The Command is a 32 bit value, with the top 8 bitsindicating the channel (WPM) number, the next 8 bits are reserved,
and the bottom 16 hits are used for the command string as shown below.

Bits [31] to[24] Bits[23] to [16] Bits[15] to[0]
Channel Number Reserved Command

The 32-bit Aux Command Information is used for specific information required for special commands.
To select which parameter is being read or written set the predefined number into the Parameter ID; if the valueis being
read then the Parameter Value isignored, or set to the required value if the value is being written.

Portion of the OUTPUT table used for Weigh Processing Modules (WPMs)
The remaining bytesin the output table are in multiples of 16 bytes, representing 4 variables, for each WPM in the
HI6600 system.

Thefirst variable Module Reference x is used to select which WPM, (where x = 0 to N) the output table section is
targeting, the next two values Mx Reserved 1 and Mx Reserved 2 are used as padding so the user selectable read only
parameters are aligned between the output and input tables.

The next value Mx Parameter 1D isauser selectable parameter ID values which can be used to return read only values
from the selected WPM. These read only values can be anything from an WPM specific measurement such as COUNT to
a parameter value such as WAVERSAVER.

INPUT Table Description

Portion of the INPUT table used for the Hardy Gateway Module (HGM)

Thefirst four variables in the input table, Command Echo, Command & Gateway Status, Parameter 1D,
and Parameter Value, closely match the first four variablesin the output table.

The Command Echo is used to echo the command from the output table, to enable the PAC or PLC to ensure
that the correct command has been executed; and also that command has been completed and the command
status valueisvalid.

The response of the HGM or WPM to the generic command value or the read only parameter command value
isprovided in the Command and Gateway Status value. The bottom 16 bits are used for the Command
status, and verifiesif the command was executed with the expected result; and the top 16 bits are used for the
Gateway Status.

Command Status Definition

Bits[31:30] 2 bit Input table count
Bitg29:126] 14 bit Gateway status information
Bitg15:0] Status of Command
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The 16-bit value, Gateway Status, provides two pieces of information, the bottom 14-bits provide the current
state of all the major functions within the Hardy Gateway Module (HGM) and the top 2 bits of the 16-bit
value, are acyclic “10 table count”, which will increment by a count of one every time anew “input table” is
generated, following a0, 1, 2, 3 then repeat cycle. If the input table count value remains the same in two
consecutive reads from the HGM then the communication or the measurement function has failed and the
appropriate action needs to be taken. The bottom 14-bits reflect the status of all the major functionsin the
HGM and should be used in conjunction with the “measurement update count”, and the individua status for
each WPM, to determine the health of the HI6600 system.

The Parameter ID; is an echo of the value sent in the output table, while the Parameter Valueisthe value
for the specified Parameter ID.

Portion of the INPUT table used for Weigh Processing Modules (WPMs)

A 32-bit value, M odule Status, provides the current state of all the major functions within the selected Weight
Processing Module (WPM). The top 5 bits provide the module number selected in the output table, and the
next 3 bits are asimple cyclic “ measurement update count”, which will increment by a count of one every time
anew measurement value is taken, following a 0 to 7 then repeat cycle. If this value remains the samein two
consecutive reads from the WPM then the communication or the measurement function has failed and the
appropriate action needs to be taken.

Bits[31:27] | Bits[26:24] Bits[23:0]
Selected Measurement | Instrument Functiona Status Bits
WPM Update Count

The bottom 24-bits reflect the status of all the major functions and should be used in conjunction with the
“measurement update count” to determine the health of the WPM.

Status Word bit 0 (0x0001): ADC Error

Status Word bit 1 (0x0002): WPM channel not enabled

Status Word bit 3 (0x0008): reserved

Status Word bit 5 (0x0020): Firmware does not match board ID
Status Word bit 6 (0x0040): In motion

Status Word bit 8 (0x0100): Missing sample value

Status Word bit 9 (0x0200): reserved

Status Word bit 10 (0x0400): Failed to save to nonvolatile memory
Status Word bit 11 (0x0800): Module update in progress

Status Word bit 12 (0x1000): Failed to update module firmware
Status Word bit 13 (0x2000): Saving to nonvolatile memory
Status Word bit 14 (0x4000): IT test in progress

Status Word bit 15 (0x8000): Parameter 1D not found

Status Word bits [23:16]: reserved

The Net and Gross Weight values are always provided, in the next two variables

The final value for the selected WPM is the Parameter RD Value, which isthe read only value for the user
selectable parameter ID value set in the output table. If a0x0000 is placed in the Parameter RDx I1D value, or
the requested parameter does not exist a 0x0000 value will be returned.
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Hardy Command Numbers

Hereisalist of Hardy command numbers:

Command Command
0 Read Parameter
1 Zero Cmd
2 Tare Cmd
4 Write Non-Volatile
5 Cmd (Reserved)
6 Weigh Sample Cmd
0x64 (100 Cal Low Cmd
0x65 (101 Cal High Cmd
0x66 (102 C2 CalCmd
0x1000 (4096 Write Integer Cmd
0x1001 (4097 Write Float Cmd

e (0. READPARAM CMD. Toread aparameter, writea#0tothecommandregister (register#0),and
writetheparameter number intheparameter ID number inregisters2 and 3, most significantwordfirst.
Theparameter valuemay thenbereadfromregisters 4and5, againmost significantwordfirst. Thisvalue
may beininteger or floatingpoint format, depending onthe parameter. Thestatusregister inthereply
will containthe lower 16 bitsof the system statusword.

o Statuswordbit0: A/D error
0 Statuswordbit 6 (0x40): Motion status.
0 Statusword hbit 15(0x8000): Not Found - therequested parameter number does notexist

¢ 1:ZERO CMD. Writea#1tothecommand register to ZERO thegrossweight. The statusregister will
read Oif thiscommand succeeds.

0 StatusError codel (motion)
0 StatusError code2 (A/D error)
0 StatusError code3 (out of tolerance)

e 2. TARECMD.Writea#2tothecommandregister toZEROthenetweight. Thestatus register will read
0if thiscommand succeeds:

0 StatusError codel (motion)
0 StatusError code2 (A/D error)
e 4 WRITENONVOL CMD.Writea#4tothecommandregistertosaveparametersin non-volétile
memory.
0 NoErrorCodes

e 5 CMD: Reserved
0 NoError Codes

e 6:WEIGHT SAMPLE CM D: Writea#6tothecommand register toruntheWeigh
Samplecommand to set up the calibration of the Counts(if enabled).

0 StatusError codel (motion)
0 Statuserror code2 (A/D error)
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* (0x64(100decimal); CAL LOW CM D. Writea0x64 hex tothecommandregisterto performthe
low step of atraditional calibration. Thestatusregister will read Oif this command succeeds:

o Cadibration Fail 1
o Cadibration Fail_Motion 3
o Cdibration_Fail_Adc Error 4
* 0x65(101decimal): CAL HIGH CMD. WriteaOx65 hex tothecommandregisterto performthe
high step of atraditional calibration.
o0 Cadlibration_Fail 1
0 Calibration_Fal_Motion 3
o Cadibration Fail_Adc Error 4
0 HardcaFail Counts8: not enough countsbetween hard cal hi andhard cal 1o
* (0x66(102decimal): C2CAL CMD. Writea0x66 hex tothecommandregister to performaC2
calibration.
Cdlibration_Fail 1
Calibration_Fail Motion 3
Cdlibration_Fail_Adc_Error 4
Calibration_Fail _Noc25
Calibration_Fail _C2capeq 6
0 Calibration Fail_C2clones?
* (0x1000(4096decimal): WRITEINTEGER CMD. Setthevaueof aninteger parameter.

Write0x1000inthecommand register O, the parameter ID numberin registers2, 3andthe
desiredvalueinregisters4, 5.

o0 NoError Codes

¢ (0x1001 (4097 decimal): WRITE FLOAT CMD. Setthevalueof afloating point parameter.
WriteOx1001 inthecommand register O, theparameter ID numberin registers2, 3 andthe
desiredfloat valueinregisters4, 5.
e Failurel
e TooHigh-1: valueisabovelegal limit
e TooLow -2 :vaueisbeow legal limit
» ErrorNotFound 0x8000 : parameter id not found

O O0OO0OO0oOo
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Default Parameter IDsand Values

Default Parameters and Values Table

Belowisalist of parameters, their |D numbersandtheir defaultsfor reference.

Menu SubMenu Parameter Name Param ID|R/W defaults (value)

Calibration (menuitems) |Loadcell Sensitivity 0x4081 r/w 4(3.0mV/V)
Calibration (menuitems) [Cal Motion Tolerance 0x4082 r/w 10.00
Calibration C2cCal Ref Weight 0x4101 r/w 0.00
Calibration C2Cal Gravity Correction 0x4102 r/w 1.00
Calibration C2Cal Num Devices 0x4103 r n/a
Calibration HardCal Cal Low Weight 0x4181 r/w 0.00
Calibration HardCal Span Weight 0x4182 r/w 1000.00
Menu SubMenu Parameter Name Param ID|R/W defaults (value)

Communication [EthernetTCP Enable DHCP 0x3107 r/w 0 (off)
Communication |EthernetUDP Hardy Port 0x3181 r/w 1024
Communication [ModbusRTU MODBUS Baud Rate 0x3201 r/w 3(9600)
Communication [ModbusRTU MODBUS Parity 0x3202 r/w 1(even)
Communication |ModbusRTU MODBUS Slave Address 0x3203 r/w 3
Communication [Scoreboard Scorebaord Baud Rate 0x3281 r/w 3(9600)
Communication |Scoreboard Scoreboard Parity 0x3282 r/w 0 (none)
Communication [Scoreboard Scoreboard Mode 0x3283 r/w| 1(Gross weight)
Menu SubMenu Parameter Name Param ID|R/W defaults (value)

Display (menuitems) [Display Mode 0x8083 r/w 0 (gross)
Display (menuitems) [Display Auto Mode 0x8084 r/w 0 (disabled)
Menu SubMenu Parameter Name Param ID|R/W defaults (value)

Filter (menuitems) [WAVERSAVER 0x2081 r/w 3(1.0Hz)
Filter (menuitems) [Num Averages 0x2082 r/w 10
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Menu SubMenu Parameter Name Param ID | R/W defaults (value)
Language (menu items) Language 0x5881 r/w 1 (English)
Menu SubMenu Parameter Name Param ID | R/W defaults (value)
Operations (menu items) Gross Weight 0x6081 r n/a
Operations (menu items) Net Weight 0x6082 r n/a
Operations PieceCount Unit Count 0x6101 r n/a
Operations PieceCount Unit Weight 0x6102 r/w 1.00
Operations PieceCount Sample Size 0x6103 r/w 1
Operations PieceCount Count Enable 0x6104 r/w 0 (disabled)
Operations TareOperations | Tare Offset 0x6182 r/w 0.00
Operations TareOperations | Tare Amount 0x6183 r/w 0.00
Menu SubMenu Parameter Name Param ID | R/W defaults (value)
Security Display Calibration Lock Enable 0x7106 r/w 0 (disabled)
Configuration Lcok
Security Display Enable 0x7107 r/w 0 (disabled)
Security Display Display Lock Enable 0x7108 r/w 0 (disabled)
Security Display Keypad Lock Enable 0x7109 r/w 0 (disabled)
Security Display Read Only Lock Enable 0x710A r/w 0 (disabled)
Menu SubMenu Parameter Name Param ID | R/W defaults (value)
Setup (menu items) Unit 0x2881 r/w 1 (Ib)
Setup (menu items) Decimal Point 0x2882 r/w 0(0)
Setup (menu items) Grads 0x2883 r/w 0(1)
Setup (menu items) Zero Tolerance 0x2886 r/w 4.00
Setup (menu items) Motion Tolerance 0x2887 r/w 10.00
Setup (menu items) Scale Capacity 0x2888 r/w 1000.00
Setup (menu items) NumChannels 0x288C r/w n/a
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Appendix C

Drawings& Templates

|l Diagrams

NOTE Full sizell Diagramsareavailableon theHardy Process Sol utionswebsiteunder products,
Weight Processors, HI 6600. Select theDocs& Programstabtolocateand downloadthe
drawingsyoudesire.

The following pages show Il diagrams for the Hardy Gateway Module and the Weight Processing
module.
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Image of HI 6600 Hardy Gateway Modulell Diagram
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Image of HI 6610 Weight Processing Module Il Diagram
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Optional HI 6110Display Panel Mounting Template

4X ¢ 13/64" (5.0) THRU

Viewed from the front

of the instrument
*3.20" | 1.57"

(81) | (40) ®1.25 (32) THRU

Use a deburring
tool after cutting

D the hole. EF
L 583"

K I (148) '

*7.20"
(183)

* NOTE: Verify the dimensional accuracy of any paper template before use.
To print this template, the setting for the Page Scaling must be set to NONE.

4X (13/64" (5.0) THRU
® Oy

| Viewed from the back
of the instrument

®1.25" (32) THRU
@ Use a deburring tool @
after cutting the hole.

0578-0072-01 REV A

Page | 123



HI 6600 Series Modular Sensor System User Guide

Appendix D
Spare Parts

SpareParts Table

Part Reference Description

Quantity

HI 6610 Weight Processing Module

2140-0092-0 J1, 3-pin Power Connector
2140-0139-09-0 2, 9-pin Load Cell Connector
6032-0082-0 CableAssy, Ethernet Patch, Cat 5E,

Black (oneperweight module)

HI 6600 Hardy Gateway Module

2140-0092-0 J1, 3-pin Power Connector
2140-0139-9 J3, 9 pin Serial Connector
6032-0082-0 CableAssy, Ethernet Patch, Cat 5E,

Black (oneper weight modul€)

Optional Display

HI 6110 MonochromeDisplay
2140-0139-X XX JX,7pinOptional Display assembly
0509-0536-10-0 10ftDisplay Cable
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Appendix E

Wiring Junction Boxesor Summing Cards

ConnectingtoHar dy Junction Boxesor SummingCards

Toconnect morethan oneload cell toaHardy HI 6610 WPM module, you will need a summingcardorjunctionbox
toaggregatethesignalstoprovideasingularweightreading. Whileaplatform, benchorfloor scalehasabuiltin
summingcardto performthisfunction, load cellsneed anexternal Summing Card or Junction Box.

JUNCTION BOX FIELD WIRING

LP2 (LOAD CELL 2) LP3 (LOAD CELL 3)
LP1 (LOAD CELL ‘)7L\ /qLPd— (LOAD CELL 4)
@ os3s-0465- Ryl s ©
g m @ n g lu nu ﬁi&u&ﬂﬁ*’
LP2 LP3 P4

INSTRUMENT P! BOX

:&‘ﬁ)o D+ [O)ooe [OVeexe [O)sre [ O )oexe

>lo o)-ec |[O)-oc |O)-exx |O)-0c | O)-exc
sweol( O O )|swew | O s QL-M O )iswew | O )lsean TO AUXILLARY JUNCTION BOX
TO INSTRUMENT C'; o ™ T8 ™ o7 o] 7':12 FOR 5 OR MORE LOAD CELLS,

=ko SUMMING PWA o)l-] OR 5TH LOAD CELL

gsf{ O B2 To4 88 88 0 )j+se

4.88 -sef{ O o)L (O} |0)d [O)fL |o)se

] o)l [0} [o)d |o)d e,

O J+ser | © )|+scz | O Yeses | O )|oscs 0o

4.26 O )-se1 | O )l-s62 | O )i-s63 | O )j-s0cs

GG | 020 4 ne

1 —e1.31 4.26
4.88

Junction Box Wiring Diagram
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NOTE When connecting two I T Junction Boxes together to connect 8 load points, you must run an
external 5 Volt DC power supply if you will run C2 cabling along distance. You cannot use a
higher voltage power supply due to over voltage damage to your Hardy controller. For more
information, visit the Hardy Knowledgebase and search under external excitation voltage.
Excitation monitor is the current draw on the excitation voltage from the weight

controller. When using an external power supply the excitation monitor will not function
properly. The internal excitation voltage is not being used, therefore no current draw,

and the excitation monitor will improperly report afailure

H1 6010 SummingBox Diagram
HI 6010IT SERIES LOAD CELL SUMMING CARD

4.875 [123.83)

~—+—4.500 [114.30] .188 [4.76]
—.250 [6.35]
©
£S 3.000 [7€
3
O INSTRUMENT 3% 2.500 [63.50]
2 {
®.188 [94.78], 4 PL
POINT 1 (LOAD CELL 1)— —LOAD POINT 4 (LOAD CELL 4)
LOAD POINT 2 (LOAD CELL 2)— L—LOAD POINT 3 (LOAD CELL 3)
NOTE When connecting a Hardy Summing Box to a HI 6610 WPM you must remove thetwo factory

installed jumperson pins1 & 2 and on pins5 & 6 on the module and install C2 and sense
wires. C2 wires carry the commands for Integrated Technician and the C2 calibration

information.
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