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CHAPTER 1 OVERVIEW

1.1 Introduction

This manual is an overview of the manuals that describe the operation
and functions of the instrument.

1.1.1 Terminology and Conventions

In this document, “instrument” refers to the generic Model 1010 loading
system, and “computer” refers to the attached computer, Distributed
Control System (DCS), Load Rack Computers (LRC), or Terminal
Automation System (TAS).

The table below describes the standard models of 1010 instrument and
the features they offer:

The Glossary at the end of this manual contains the meaning of other
terms that are commonly used in 1010CB documents.

1.1.2 Application Packs

The Application Packs is a method of describing the mixture of
hardware and software that is specific to a particular application. It lists
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Arm 1 Arm 2 Arm 3 Arm 4

MODEL A One arm loading - no blending. Single 
Product

NA NA NA 6 YES

MODEL B One arm loading with two product ratio 
blending

2 product 
ratio

 NA NA NA 4 YES

MODEL C One arm loading with two product side 
stream blending

2 product 
side stream

NA NA NA 4 YES

MODEL D Two single arms - no blending. Single 
Product

Single 
Product

NA NA 4 YES

MODEL E Two arm loading, one Straight loading, 
one with ratio blending.

Single 
Product 

2 product 
ratio

NA NA 2 YES

MODEL F Two arm loading, one straight loading, 
one with side stream blending. 

Single 
Product

2 product 
side stream

NA NA 2 YES

MODEL G Two load arms, each comprised of 2 
product ratio blending.

2 product 
ratio

2 product 
ratio

NA NA NA YES

MODEL H Two load arms, each comprised of 2 
product side stream blending.

2 product 
side stream

2 product 
side stream

NA NA NA YES

MODEL J Four single arms - no blending. Single 
Product 

Single 
Product

Single 
Product

Single 
Product

NA NO
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the main electronic modules, the software modules and also provides a
terminal listing specific to the application.

1.1.3 Instrument Data Sheet

The Instrument Data Sheet gives a general overview of the instrument,
including the model number breakdown, programmable parameters and
the instrument’s technical specification.

1.1.4 Operator Manual

The Operator Manual describes the operator interface, operational
prompts, and error and alarm messages that may be encountered
during the day to day use of the instrument.

1.1.5 Programming Manual

The Programming Manual sets out the various programming steps
necessary to configure the instrument for a particular installation. Topics
covered are the standard system functions, the setting of the date and
time, optional parameters, flowmeter and control valve selection,
additive injection details and communication set-up for either printers or
host computers.

1.1.6 Software Manual

The Software Manual provides a description of the software modules
that make up the operating system of the instrument. 

NOTE: The software modules installed depend on how the instrument is 
programmed.

1.1.7 Protocol Manual

The Protocol Manual provides the information that is necessary to
design communication software to link the instrument to a computer
system.

1.1.8 Installation and Service Manual

The Installation and Service Manual is to be used as a guide to the
installation, commissioning, and generatl servicing of the instrument.
Topics range from receipt and unpacking, recommended wiring
practices, to the testing of external equipment such as valves and flow
meters.

1.1.9 Card Descriptions and Wiring Manual

Card descriptions give a general description of the electronic modules
that control the basic functions of the instrument. Each card description
gives a brief functional description of the card including a layout of its
main components. Link settings that are required to set up the operation
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of the card are clearly shown. The Card Description provides a full list of
all terminal connections and the technical specifications of the various
types of inputs and outputs.

Wiring diagrams include a standard instrument installation wiring
diagram, and wiring for various communication modes.

1.2 About the Model 1010 Load Computer

This section provides an overview of the 1010 instrument.

The 1010 is a powerful and intelligent load computer designed to
manage the loading of petroleum and chemical products into road
tankers, rail cars and barges. 

The Model 1010 is available with a range of applications packs,
consisting of application software and hardware designed to meet the
specific requirements of:

 Standard petroleum loading

 Asphalt, bitumen & emulsions

 Loading aircraft refuelling vehicles

 Railcar loading

 Chemical Loading

 LPG loading

 Biofuel loading

In addition, Honeywell Enraf has developed a number of special
application packs to meet the needs of customers in different countries
or where special or non-standard requirements exist. The flexibility of
the Model 1010 software and the range of input/output boards allows
the system to be tailored to meet most customer requirements.

The Model 1010 can operate in a stand-alone mode or be fully
integrated with a high level terminal automation system (TAS). External
connected Remote Interaction Terminal (RIT) panel is also supported,
to make the interface to the load computer simpler.

1.2.1 Stand-alone

In stand-alone mode, the instrument provides complete control of the
loading rack, including:

 Authorising personnel & vehicles

 Prompting the operator to enter arm number, compartment number
and preset quantity

 Prompting and checking that the enabled permissives are
connected

 Simultaneous loadings

 Deadman timer operation

 Control of pumps and gantry isolation valves
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The instrument manages all loading operations for single or multi-
compartment vehicles.

The last 292 vehicle loads are always stored in memory, allowing
transactions to be downloaded to a computer system at a later date.

1.2.2 Integrated System

As the instrument is capable of authorising vehicles and generating
prompts without reference to an automation system, the communication
workload on the office computer is substantially less than if these
functions were fully controlled by the automation system, as is the case
with most other presets. As a result the cost of developing software
drivers and automation programs is greatly reduced.

The Model 1010 uses SLIP protocol. SLIP provides a very reliable,
secure and efficient method to transfer information to the office
computer system. SLIP conforms to the International Standards
Organisation OSI recommendations for multi-layered protocols.

1.2.3 RIT Panel

Assuming that the truck driver (operators) cannot read English, they are
restricted to use only the RIT panel for loading in case the RIT panel
function is enabled. Following 3 logical interface sequences are
supported with the RIT panel. 

 Normal loading sequence

 STOP button pressed sequence

 Error sequence

1.2.4 Personnel/Vehicle Authorisation

To  limit  the  entry  to,  or  the  use  of,  a  loading  gantry  to  authorised
personnel   and   vehicles,   the   instrument   provides   the   following
identification methods:

 Touch keys

 RF ID proximity cards

 PINs of four to eight digits

 NexWatch cards.

For more  information,  see "Authorisation  Entry  Mode” in  the 1010
Programming Manual. 

1.2.5 Functionality

The instrument has all the flow measurement and control functions
expected of a leading preset. These include:

 Precision flow measurement, including pulse verification to API
standards
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 Both Side stream and Ratio Blending

 Support for both volumetric and mass flow meter

 Temperature, Pressure and/or Density measurement

 Volume correction to API tables for most petroleum products and to
US and metric standards

 Digital valve control

 Both standard additive control outputs and intelligent additives
interface

 Internal additives

 Remote Interaction Terminal (RIT) panel interface.

 Pump demand outputs with programmable delays

 Permissive inputs for vehicle overfill/ground, vapour recovery and
emergency stop

 Pulse outputs

 Other programmable digital inputs/outputs specific to user
requirements

 Programmable permissive for non-standard permissive
requirements

The digital control enables the flow profile to be programmed to ramp up
at the start of the load and to ramp down prior to the end of the load.

With our field proven fine-tuning algorithm, accurate control of flow rate
is ensured for all major brands of digital control valves.

1.2.6 Modular Design

The modular design of the electronics simplifies servicing. Should a
fault develop in the electronics, modules can be simply changed over in
the field by technicians with minimal training.

The need for highly specialised personnel and/or costly maintenance
contracts is eliminated providing terminals and depots with a level of
self-sufficiency otherwise not available.

1.3 Approvals

To match its worldwide acceptance as a leading load computer the
Model 1010 has the following approvals:

1.3.1 CE & EMC Standards

All instruments conform to the EMC Directive of the Council of
European Communities 2004/108/EEC and the following standards:

 EN 55011:2007 

 EN 61000-6-2:2005
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1.3.2 Metrology

The instrument has approvals through NMI in accordance with: 

 Welmec Guide 8.8

 OIML R117 - 1 Edition 2007(E) "Dynamic measuring systems for
liquids other than water".

1.4 Hazardous Area

The model Exe810 flameproof enclosure, is designed to house the
Honeywell Enraf 1010CB, may be fitted with the 810TKIS Touch Key
Reader and used to read associated identification touch keys, is
certified for use in hazardous areas and has ATEX, IECEx, and CSA
approvals as described in the following sections.

1.4.1 ATEX

The instrument is available in a flameproof version in conformance with
Directive 94/9/EC on equipment intended for use in potentially explosive
atmospheres (ATEX)

 Group II, Category 2 G

 Ex d IIB T6 for models without Touch Key Reader

 Ex d [ia] IIB T6 for models with Touch Key Reader

 DMT 02 ATEX E 105

 Ambient temperature range of -40 °C to +60 °C

A copy of the certificate is provided on page 2-11.

1.4.2 IECEx

The instrument is available in a flameproof version in conformance with
the IECEx Scheme on equipment intended for use in potentially
explosive atmospheres.

 Zone 1, Ex d IIB T6 for models without Touch Key Reader

 Zone 1, Ex d [ia] IIB T6 for models with Touch Key Reader

 IEC Ex TSA 07.0056X

 Ambient temperature range of -40 °C to +60 °C

A copy of the certificate is provided on page 2-3.

When installing in hazardous areas, the instrument must be installed
according to the guidelines and in accordance with local standards and
regulations for wiring and installation in hazardous areas.

1.4.3 CSA

The instrument is available in an explosion-proof version that conforms
with the CSA certification based on the CSA C22.2 series of hazardous
locations standards.
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 Class I, Division 1, Groups C and C, T6

 Ambient temperature range of -40 °C to +60 °C

When installing in hazardous areas, the instrument must be installed
according to the guidelines and in accordance with the Canadian
Electrical Code in addition to any local standards and regulations for
wiring and installation in hazardous areas.
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2.3 ATEX
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GLOSSARY

authorisation Type of authorisation. Can be PIN, touch key, RF ID, or NexWatch. For
more information, see chapter 10 “Authorisation Entry Mode” in the
1010CB Programming Manual. 

authorisation number A number that is programmed into the instrument to allow access to the
instrument after presenting authorisation. 

batch Individual loading of product using a single loading arm.

bay The location were a vehicle parks to connect the loading arm and
receive product movements—usually also the location of the
instrument. A typical site can contain multiple bays.

BOL Bill of Lading. A document that is used to acknowledge the receipt of a
shipment of goods.

computer A computer, Distributed Control System (DCS), Load Rack Computers
(LRC), or Terminal Automation System (TAS) that is attached to an
instrument.

CTPL Correction for the effect of Temperature and Pressure on Liquid.

This is the combined correction for the combined effect of Temperature
and Pressure on Liquid.

The temperature portion of this correction is termed the Correction for
the effect of Temperature on Liquid (CTL).

The pressure portion is termed the Correction for the effect of Pressure
on Liquid (CPL).

entry Term formally used to describe a batch.

extended wait period Time, in addition to the wait period, required because a command
prevents the instrument responding for an extended time.

GOV Gross Observed Volume.

GSV Gross Standard Volume.

instrument A 1010 Loading System.

intelligent additive
injection

An automated additive injection system that connects to the instrument
by a serial communications port. Mini-Pak is one example of this.

load See also “batch”

Honeywell Enraf
Mini-Pak

See “Mini-Pak”
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Mini-Pak An automated additive injection system. 

OIML International Organization of Legal Metrology

product stream A stream consisting of a pure product. Both the main and blend streams
are product streams.

proving run One completed batch or loading operation carried out with the
Automated Proving Mode enabled.

ratio blending A process of loading multiple products into a vessel simultaneously. All
product streams that make up the loading arm have their own dedicated
flow meter, pump, and control valve. Two independently controlled
product streams are blended down-stream of the custody meters.

recipe An entity that describes an end product in terms of its primary products
and additives. It also includes clean line volume for blending and flush
volumes for additive injection.

RIT RIT stands for Remote Interaction Terminal. It is designed to aid the
operator in using the instrument without using the keypad.

The RIT panel has 3 keys per arm: START, STOP and ACK. These are
connected to GP inputs of the instrument. The three indicator lamps
outputs per arm are RED, AMBER and GREEN. These are connected
to GP outputs of the instrument.

service display Two line display that shows the loading information for a selected
parameter for the selected arm.

side stream blending This is a form of ratio blending where a minor product stream is metered
and blended into a main product stream upstream from the main
custody transfer meter.

transaction The record of product movement created once the operator is
authorised to use the instrument. A single transaction can be composed
of multiple batches, each batch representing the individual product
movements that are required to fill the compartments of a vehicle.

unauthorised flow Flow that is recorded by a meter without being authorised (by an
operator pressing the START key button).

unit address The address byte a computer uses to direct information to the desired
instrument

vessel A device for containing product, such as a compartment within a truck
tanker.

wait period The time the computer waits for a response after sending a command to
the instrument. Generally 300 millisecond.
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See also “extended wait period”.

Weights and Measures
switch

A switch that is mounted on the instrument exterior, that be fitted with a
tamper seal for W&M requirements.

On the Model 1010 the switch is located on the lower right-hand side of
the enclosure. 
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