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Proprietary Rights Notice

All rights reserved. No part of this material may be reproduced or transmitted in any form or by any
means, electronic, mechanical, or otherwise, including photocopying and recording or in connection
with any information storage or retrieval system without permission in writing from Zedi inc. In the
interest of continued product development, Zedi inc. reserves the right to make changes to this manual
and the products it describes at any time, without notice or obligation.

Copyright Notice
Copyright © 2003, 2004, 2005, 2006, 2007 zedi inc.
This document is a copyright of zedi inc. All rights reserved.

zedi inc., Smart-Alek®, FINE™ System and associated logos are registered trademarks of zedi inc.

Warranty

Zedi inc. warrants this product, the Smart-AIek®, against defects in material and workmanship for a
period of 0Ne year from the date of purchase from Zedi inc. or an authorized Zedi inc. agent or
distributor. This warranty applies only to the original purchaser of the Smart-Alek™ and is not
transferable.

This warranty covers only defects arising under normal use and does not cover malfunctions or failures
resulting from abnormal wear and usage, abuse, misuse, inadequate preventative maintenance,
unsuitable environmental conditions, problems with electrical power, negligence, non-authorized
modifications, or installation of non-authorized parts without prior knowledge and written permission
from Zedi inc. This warranty does not extend to damage to the product resulting from improper
installation or operation, accident, or misapplication, nor as a result of service to the product by
anyone other than Zedi inc. or an authorized agent. This warranty does not extend to wear or damage
of wetted parts.

Warranty claims require the return of the product to Zedi inc. within the warranty period. Upon
inspection by Zedi inc., any parts found to be defective in material or workmanship will be repaired
or replaced by Zedi inc., at its sole option, without charge for parts or labour. Round trip transportation
of products for warranty claims to Zedi inc. repair facility is at the expense of the purchaser.

Zedi inc. SHALL NOT BE LIABLE FOR ANY INDIRECT, INCIDENTAL OR CONSEQUENTIAL
DAMAGES, INCLUDING BUT NOT LIMITED TO LOSS, DAMAGE, OR EXPENSE DIRECTLY OR
INDIRECTLY ARISING FROM THE CUSTOMER'S USE OF OR INABILITY TO USE THIS PRODUCT,
EITHER SEPARATELY OR IN COMBINATION WITH OTHER EQUIPMENT.

Zedi inc. reserves the right to make changes to this warranty without notice and to make changes in
design or additions to or improvements in the Smart-Alek™ or any accessory items without obligation
to make such changes or to install such additions or improvements in any equipment manufactured
prior to the introduction of such changes.

Zedi inc. makes no warranties, express or implied, verbal or otherwise, other than as expressly
provided in the above warranty.
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Safety Considerations

CAUTION

A
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You must have the proper training to safely install the Field Instrument, as required by applicable
federal, provincial, and/or state law.

Additionally, your company also may have safety training program requirements which must be
met for instrumentation issues, particularly pressure line installation safety procedures.

Also:
= only work in a location known to be non-hazardous, i.e., by declassifying the zone.
= use handtools, hand power tools, testing equipment and specialty tools required by the trade.

= ensure you have the proper knowledge and understanding of operating processes and their
interrelationship with instrumentation, including:

Installing, inspecting, testing, servicing and removing instruments.
- Installing and removing pneumatic tubing, process tubing and piping.

- Installing, inspecting, testing, disconnecting and connecting electrical wiring to
instrument installations.

- Incorporating modification to systems and components.

- Installing, servicing, calibrating and maintaining equipment for calibration, reference or
comparison standards.

If you are unsure about any part of the installation, consult an authorized and qualified person at
your company, e.g., the Safety Supervisor.

Contact zedi Client Services and Support if you have any questions.

Review, understand, and follow all company Safety Policies and Safe Work Procedures before
you perform any work at the site.

Make sure that equipment is rated to the maximum pressure being applied.
If it is not, you could damage the equipment, or cause harm to yourself.

Obtain all required safety certifications before performing any work at the site, e.g., H,S Alive,
First Aid, etc.

Follow all applicable federal, provincial and municipal health and safety standards (e.g.,
Occupational Safety & Health Administration (OSHA) standards in the USA, Occupational
Health and Safety (OHS) standards in Canada).

Wear Personal Protective Equipment (PPE) that is appropriate to the work site.
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Smart-Alek Installation in an H,S Environment

When you are installing the Smart-Alek Field Instrument in an H,S environment, all of the tubing,
valves and fittings must accommodate constant exposure to H,S. Use of carbon steel equipment is not
recommended.

Prior to applying gas to the equipment, or releasing gas to the atmosphere:
= Use the two-man rule. NEVER perform any work alone.

= Have a personal H,S monitor and make sure the level is never higher than the federal,
provincial and state regulations allow. If the H,S level exceeds this, use the appropriate
air system. For example, wear a supplied-air system (SAS).

CAUTION = Wear Personal Protective Equipment (PPE) that is appropriate to the work site.
= Follow all applicable company safety policies and procedures, including all standard
H,S Safety Procedures.

= Have H,S Safety Training.
= Be aware of wind conditions and that you are never downwind of the gas.

= Have a 5-minute Escape Pack for an emergency situation, as required by the operating
company.

e Have a First Aid Kit.
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Protecting from Electrostatic Discharge (ESD)

CAUTION: Static Sensitive Device(s).

Contains components susceptible to damage from Electrostatic Discharge. Handle only using
static preventive processes.

A portable static-protective field service kit is the service technician's first line of defense against static.
A static-safe work station is a work area in which static charge has been controlled. For conductors,
this is accomplished by grounding. However, a charge on nonconductors, such as plastics or
synthetics, cannot be removed by grounding. It must either be neutralized by exposure to ionized air
or the objects must be physically removed from the area.

In a plant or depot environment, you can permanently safeguard a work station against static by
installing grounded static-dissipating table mats and floor mats, conductive wrist straps,
static-shielding bins and containers, ionized air blowers and appropriate caution signs.

However, sensitive electronic parts also are at risk when being handled by field service technicians,
and they must be properly protected as well.

A portable static-protective field service kit consists of two basic components:
= agrounded wrist strap for the technician to wear
= agrounded mat to use as a static-free work surface.

Of the two, the wrist strap is the more important, because the human body is the greatest generator of
static electricity. A conductive wrist strap that is properly fitted and grounded will not only remove
any existing static charge from the wearer, but also prevents the generation of any new charge caused
by normal movement.

The other component of a static-protective field service kit is the work surface. During the course of a
service call, a technician must periodically lay down the parts being handled. Setting sensitive

electronic components on the carpet, floor tile or a nearby table top could easily result in catastrophic
damage to the devices, because these surfaces all can build up and hold high levels of static charge.

The field service kit work surface helps avoid this problem. Once the mat has been properly grounded,
it remains free of static charge, and any sensitive parts laid upon it will be protected. The mat should
be large enough to accommodate most PC boards or assemblies, yet be small and lightweight enough
so that it can be carried between job sites.

For further information, try the ESD Association (http://www.esda.org).
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Regulatory Information

2

A

Electromagnetic Interference (EMI) - United States FCC Information

This equipment has been tested and found to comply with the limits for a Class A digital device,
pursuant to part 15 of the FCC Rules. These limits are designed to provide reasonable protection
against harmful interference when the equipment is operated in a commercial environment. This
equipment generates, uses, and can radiate radio frequency energy and, if not installed and used in
accordance with the instruction manual, may cause harmful interference to radio communications.
Operation of this equipment in a residential area is likely to cause harmful interference in which case
the user will be required to correct the interference at his own expense.

Electromagnetic Interference (EMI) - Canada

This digital apparatus does not exceed the Class A limits for radio noise emissions form digital
apparatus as set out in the interference causing equipment standard entitled ‘Digital Apparatus’,
ICES-003 of the Department of Communications.

Cet appareil numérique respecte les limites de bruits radioélectriques applicables aux appareils
numeériques de Classe A prescrites dans la norm sur le matériel brouilleur: ‘Appariels Numériques’,
NMB-003 édictée par le ministre des Communications.

FCC RF Exposure Guidelines

While this device is in operation, a separation distance of at least 20 cm must be maintained between
the radiating antenna and the body of all persons exposed by the transmitter to meet FCC exposure
guidelines.

CAUTION: Static Sensitive Device(s).

Contains components susceptible to damage from Electrostatic Discharge. Handle only using
static preventive processes.

Chapter 1 Getting Started
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Safety Considerations

= Review and follow all company Safety Policies and Safe Work Procedures before you perform
any work at the site.

= Obtain all company safety certifications before performing any work at the site (H2S Alive, First
Aid, etc.)

= Follow all applicable federal, provincial and state health and safety standards,( e.g.,
Occupational Safety & Health Administration (OSHA) standards in the USA, Occupational
Health and Safety (OHS) standards in Canada, etc.)

= Wear Personal Protective Equipment (PPE) that is appropriate to the work site.

Introduction

smart-Alek® is a self-powered, wireless, digital gas flow meter that delivers accurate production data
to the desktop in real-time.

zed.i's Smart-Alek® System replaces mechanical flow meters and paper charts with an intelligent
end-to-end digital network that instantly delivers wellsite information. The net result is reduced
downtime, increased production, and increased earnings. The Smart-Alek solution represents a
significant advance from existing remote monitoring technologies and is the foundation of our
evolving business model.

Smart-Alek Communicator Ver. 2.0 is a software program that links your computer to the Smart-Alek
V2. It can be found under Downloads at www.smart-alek.com/service. Through Smart-Alek
Communicator Ver. 2.0, you can set up, test, operate, calibrate and perform routine maintenance on
the Smart-Alek V2.

You can remotely monitor the Field Instrument on an internet website, using your browser. You can
monitor readings for static pressure, differential pressure, temperature and gas flow, as well as set up
alarms for when those readings reach specific levels.

By using zed.i's technology and solutions, our customers increase business productivity, optimize well
and field production, and significantly reduce down time.

Contact Information
zedi Customer Service and Support
(installation set-ups, customer service calls)
During office hours: 403-444-1100.
After Hours and Toll Free: 1-866-732-6967.

If a representative is away or unavailable, press zero during business hours for reception to redirect
your call. If outside normal hours, wait for voicemail message to indicate either a cell number to call
or an on-call person.

When completing an installation or service call, please call zedi with customer details, programming
options put into Field Instrument, signal strength and channel, serial numbers, antenna style, and
available sunlight into panels.

Visit our websites at www.zedisolutions.com and www.smart-alek.com for more information.

Chapter 1 Getting Started 3
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About the Smart-Alek Field Instrument

Field Instrument Identification

V2X Field Instruments use a rectangular enclosure.
V2 Field Instruments use an oval enclosure.

V2 Barton pressure core model has single multivariable core.

V2 Fuji pressure core model uses two cores with a crossover tube. Do not remove the tube.

Cellular units (1xRTT, GPRS, CDPD) use on-board modem with RF connector on case.

Satellite uses external modem case with multipin connector on case.
There is a serial number and metal tag on unit that identifies it.
There are pressure core model and MFR model stickers

Identification on Field Instrument, Packing Slips and Work Orders must match.

Battery

V2 6 volt is a “3 wire white” battery pack.
V2 8 volt is a “2 wire black” battery pack.
V2X 6 volt is a “2 wire” battery.

All versions use an on-board battery cell for the clock.

Most units can use a certified 12 volt external accessory battery in low-light apps.

Basic Cellular Components

Smart-Alek Field Instrument.

5W solar panel.

7m RF cable with TNC connectors.

RTD (2.5”, 3.5, 6.0” universal) with data connector.

“Phantom” omnidirectional antenna.

Basic Satellite components

Smart-Alek Field Instrument.

CID1 or CID2 modem enclosure.

Data connector cable (SA to ME).

5W solar panel.

Solar panel power cables.

RTD (2.5”, 3.5, 6.0” universal) with data connector.

“Satellite” omnidirectional antenna.

External Accessories

PolarTek Informer+ Totalizers
Keller (P and T) sensor

Canada Tech (P and T) sensor
Note: Keller sensors cannot be used with the V2X model Field Instrument.

Central and Remote Junction Boxes
External Battery
Secondary 5W solar panel

RTD with no data connectors

4 Chapter 1 Getting Started
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Procedure Outline

The following is one suggested order in which to perform the various Smart-Alek set up tasks.

Step  Description Page Notes
1 Test Solar Panel Voltage 8
2 Unit Power On 14
3 Connect to Comm Port 14
4 Start SAComm Software 14
5 Insert ZID CD 14
6 Add Tool to Software 15
7 Enter Serial Number into Software 15
8 Create and Select Job 16
9 Software Connect to Tool 16
10 Enter Configuration Mode 17
11 Set Internal Tool Clock 18
12 Modem Initialize — Enter IP Address 18
13 Set LCD Operation 23
14 Define Well Information 24
15 Test Modem 25
16 Test Host Connection 30
17 Calibration Check - Zero Verification 36
18 Calibration Check - Zero Point Calibration 37
19 Calibration Check - Verify As Found 39
20 Calibration of Zero and Full Scale Ranges 38
21 Calibration Check — Verify as Left 39
22 Data Management — Clear Data Logs 59
23 Set Operation Parameters 44
24 Server Data Transmission Selections 45
25 Set Gas Flow Parameters 41
26 Define Initial Flow Rate Factor 43
27 Real Time Monitor Operation 40
28 Start operation 46
29 Disconnect Software 46
30 Remove Cables / Verify LCD Operation 46
31 Close Software Job 46
32 Close Software 46
33 Call Customer Support to Activate Site 46

Chapter 1 Getting Started
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Setting-up your laptop

6

Basic requirements

A computer with a 9-pin serial port, running Windows 98 or higher.

If your laptop does not have a serial port or a PC card with a serial port, but it does have a USB
port, contact zed.i for a list of approved USB/serial converters.
Do not run your laptop off of a vehicle power converter while connected to the Field Instrument.

The latest revision of the Smart-Alek Communicator software.

The latest revision of Smart-Alek Communicator must be loaded into laptops attempting to
program units with current firmware revisions. The latest version of Smart-Alek Communicator is
available at www.smart-alek.com/service.

A valid User Profile (.usr file) for Smart-Alek Communicator.

You should have received a User Profile (.usr file) by e-mail or diskette. If you don’t have a User
Profile, contact zed.i. To install a .usr file, move it to the application installation directory.

A 9-pin male-female straight-through serial cable.
The cable length should be a maximum of 25 feet.
One of the following:

- aSmart-Alek Identification file (.zid file) matching the serial number of the Field Instrument
(e.g., 191249.zid). The Smart-Alek Identification file (.zid file) comes on its own CD-ROM and
is specific to the Field Instrument.

- aService Master CD-ROM and an access file (access.zxs) valid for the Field Instrument
you’re connecting to.

CAUTION

A

access.zxs files expire after 60 days. When the file expires, you have to download a new one from
https://www.smart-alek.com/service

o g A W N P Yy

- aService Master CD-ROM and a license code from zed.i valid for the Field Instrument you're
connecting to. If you have the Service Master CD-ROM, you can call zed.i to receive a licence
code.

To get your access.zxs file:

In your web browser, go to https://www.smart-alek.com/service.
Enter your User Name and Password, and click Login.

Click on your company directory.

Click access.zxs.

In the File Download window, click Save.

In the Save as window, select the folder (directory) where Smart-Alek Communicator 2 is installed,
then click Save.

Default is C:\Program Files\Zedi\Smart-Alek Communicator 2

CAUTION

A

You must save access.zxs in the same directory as Smart-Alek Communicator is installed. If you
have problems, an access code can be provided by telephone.

Chapter 1 Getting Started
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NOTE

Additional requirements for updating Field Instrument firmware
= Procomm Plus terminal emulation software (v4.8 or higher).

Updating firmware with other terminal emulation software is NOT recommended. We have
customized scripts for Procomm Plus to automate much of the process and reduce chances of
error.

= Installation script files for Procomm Plus.

The script files automate the installation of the firmware files. The script files are not the same as
the firmware files.

= High level firmware (.srd) file.
= Low level firmware (.srd) files specific to the Field Instrument’s pressure core type.

There are different .srd files for the Barton and Fuji cores. Make sure you have the appropriate
firmware file for each core.

Additional hardware requirement for updating V2X Field Instrument firmware
= Program Header Cable.

Installing Firmware Files and Procomm Plus scripts
1 In your web browser, go to:
https://www.smart-alek.com/service/!General Updates/Firmware/Support Files/
2 Enter your User Name and Password and click Login.
3 Click procommscripts.exe
Running the file will install the scripts. Extract the files to the Procomm Plus install directory.
» To download the High Level and Low Level firmware files:
1 In your web browser, go to:
https://www.smart-alek.com/service/!General Updates/Firmware/
2  Enter your User Name and Password, then click Login.

3 Right-click the High Level .srd file (HL__.srd), then choose Save Target As from the right-click
menu.

Do not left-click the .srd file - this might cause the file to be displayed in your web browser rather
than saved on your disk. If the .srd file is displayed in your browser window, do not try to save it
to disk. Instead, click your browser’s Back button, then right-click the .srd file.

4 In the Save As window, select where to save the file, then click Save.

5 Click the appropriate Low Level subdirectory, then click the directory (Barton or Fuji) that matches
the type of pressure core on the field instrument.

6 Right-click the low level .srd, then choose Save Target As from the right-click menu.

Chapter 1 Getting Started 7
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Testing the solar panel

CAUTION

Ground yourself with a wrist strap, or at the very least with one hand to the unpainted portion of the
metal of the Field Instrument before removing covers or touching internal components.

\4

To test the solar panel:
1 Ensure the Field Instrument is in Offline Mode.

2 Disconnect the coaxial power/RF cable from the solar panel at the point it attaches to the Field
Instrument.

3 Place the positive lead for the multi-meter on the cable’s center pin.

4 Place the negative lead on the outside of the cable’s TNC connector.

CAUTION

é When testing voltage, be careful not to short the voltmeter leads.

You should get a reading from at least 20 VDC up to 25 VDC in direct sunlight at noon.
You should get a reading from at least 18 VDC up to 25 VDC in cloudy weather.

If a no voltage or low voltage is displayed:

= Perform a continuity check on the coaxial power/RF cable.

= The solar panel may have to be replaced.

If the battery’s voltage drops below its rating (e.g., if an 8 volt battery drops to 7.9 volts) the Field
NOTE Instrument will stop communicating with the server (to save power) but will continue to record
readings until the battery dies.

If you see a negative voltage:

You’ve put the wrong leads from your multimeter on the center pin and outside housing, or some
connection further up the line is reversed. The most common error is forcing the connector on the
two-wire power cable from the back of the solar panel into the bias tee backwards.

5 If voltage is as expected, reconnect the coaxial power/RF cable to the Field Instrument
6 Toggle the Field Instrument power switch to ON.

Noise in the V2 Field Instrument indicates the internal battery charging circuitry operating and is
completely normal. V2X Field Instruments should not make noise when charging.

8 Chapter 1 Getting Started
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Verifying Field Instrument LCD and Readings

NOTE

Verify the LCD (liquid crystal display) on the front of the Field Instrument by checking that readings

are displayed and checking that the readings are reasonable.

» To verify the Field Instrument LCD and readings:

1 Lightly touch the magnet to the glass on the front cover of the Field Instrument, directly in front of
the magnetic reed switch. The magnet is attached with wire strap to the Field Instrument.

V2X:

Press the button
on the lower
right side of the
enclosure.

When the Field Instrument display turns on, these initial eight messages display one after the other:

Displayed Message

V2:

Lightly touch the magnet to the glass cover, directly
in front of the magnetic switch. If the glass cover is
off, hold up the magnet in front of the switch, but
DO NOT touch switch or circuit boards with the
magnet.

Description

Pl . SA PSlg

PDI.SA IWC

TFI.SA Deg F

KI.SA mcf/Day
YV mcf/Day 01/11/24

El.SA Volts

(y/m/d) 01/11/25
12:32:55
Fi MDDE 100009 OFFLINE

Contact:
Cl:x-> C2:x <-

Static pressure. Measured in kPag or psig.

Differential pressure. Measured in IWC (inches of water
column).

Temperature Flow Indicator. Measured in degrees Fahrenheit
or degrees Celsius.

Flow rate. Measured in thousands of cubic feet per day.

Yesterday’s Volume Yesterday’s Date. Measured in thousands
of cubic feet per day.

Voltage of the Field Instrument’s Battery. Measured in Volts.

The current date (today’s date). Format: YY/MM/DD
The current time. Format: HH:MM:SS

Field Instrument Mode and Serial Number

Contact closure status, where x is the value (either O or 1)
and the arrows indicate the exception/alarm.

V2 Field Instruments - If the LCD clock displays 1999 or 2000, the battery on the LCD board
needs replacing. You will have to reset the time on the Field Instrument.

Chapter 1 Getting Started
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Smart-Alek Communicator at a glance

To see the sidebar, you must first select a job (see “Associating a job with the Field Instrument” on
page 16.) and connect to the instrument (see “Connecting to the Field Instrument with Smart-Alek
Communicator v2” on page 16.).

The currently open The Mode menu is for The Actions menu provides actions
job is displayed in the changing the Mode on that are specific to the function
window title. the Field Instrument. you’re working on. When you select

a different function from the sidebar,
/ the Actions menu will display the
/ appropriate options.

,-!:_f Smart-Alek Communicator - 100009

The toolbar is for: File Tool Mode Actions Help

- Opefung a-jOb. [ S D
= Closing a job. —
= Connecting to a —oldlgistin” g e Define Gas Flow Parameters

Field Instrument. Operation
Measurement units: Im

= Disconnecting from D ata Management
a Field Instrument.

tilities Meter ID: I
= Orifice zenal nurnber:
5
. [E]
The sidebar menu =
organizes tasks that I Orifice platz diameter:; Pipe diameter:
you perform with the -E— I 25,4000 mm I 508000 mm
. =
Field Instrument. ':__u Orifice plate material: Pipe material:
Click a sidebar button % IStainIess steel VI IStainIess sheel vi
to display a list of = Orifice reference temperature:; Pipe reference temperature;

functions for that area.

2000 degC I 2000 degC

Smart-alek Model 542000
Serial nurmber 100003

High level rev. 2.0.11 [App. code 2|5 Pressuie: Diifferential love fowe cubaff:

Low level rev. 2.0.3 [4pp. code 2) | 101.325 kPa [ 015 kPa
Move the mouse pointer |im 100003 [COM1 13200 baud . |Connected |Configuration
over the status bar to see \
the Field Instrument’s Field Instrume( The COM port on The connection Shows the current
model number, serial ID your computer that is speed that your Operation Mode of the
number & firmware used to communicate laptop is using to  Field Instrument:
version numbers (high with the Field communicate with & Offline

Instrument. the Field

level and low level) = Configuration

Instrument
< Normal

= Firmware update
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Connecting your computer to the Field Instrument

CAUTION: Static Sensitive Device(s).

CAUTION

A

CAUTION

>

CAUTION

>

CAUTION

>

CAUTION

>

Contains components susceptible to damage from Electrostatic Discharge. Handle only using static

w" preventive processes.

Before you connect your laptop, make absolutely sure the Field Instrument is properly grounded
(connected to the ground rod via the Solar Panel). If the Field Unit is not properly grounded, it can be
damaged when you attach the cable.

Work can be performed only in an area known to be non-hazardous. That is, the site must first be
declassified.

Connect the Antenna Cable and the RF/Power Extension Cable before you turn the Power Toggle
Switch on the Modem Interface PCA (see next page) to ON, or you could damage the Field
Instrument.

Do not run vehicle DC/AC power inverters to provide plug-in power to laptops when connected to a
Field Instrument. Your computer will not be properly grounded and you could damage the Field
Instrument. You may also have problems communicating properly with the Field Instrument.

Whenever you cycle power on the Field Instrument, make sure you wait until the LCD display shuts
itself off before you turn the toggle switch to Off.

Chapter 2 Configuring the Field Instrument 13
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» To connect the cable from the computer to the Field Instrument:

1 Connect the RS-232 Communication Cable (serial cable) to the serial port (e.g., COM1) of your
computer.

CAUTT'ON Connect the serial cable to your computer before you connect it to the Field Instrument. Ground the

cable shell to an unpainted section of metal on the Field Instrument to “bleed off” static before
connecting.

V2

Remove the back dome cover from the Field Instrument.

If it is not already, set the Power Toggle Switch on the Field Instrument to the ON position.
Replace the back dome cover.

Remove the front cover (glass dome cover) from the Field Instrument.

D o wWwDN

Connect serial cable to the DB9 connector on the front of the Field Instrument.
V2X
2 Open the front cover by removing the four corner screws.

3 Connect the serial cable to the DB9 connector on the bottom right of the Field Instrument main
circuit board.

4 Ifitis not already, set the Power Toggle Switch on the Field Instrument to the ON position.

Establishing a software connection with the Field Instrument
% » To launch the Smart-Alek Communicator v2 software and log in:
Double-click the Smart-Alek Communicator 2 icon on your computer desktop.

Smarkt-alek

CUmmL:'z""fat”r 2 If this is the first time starting the software, or you are a new user:

= Click Options, then click Import Users.

= In the Import Users window, navigate to your User Profile (.usr file), then select it and click
Open.

3 Inthe Enter Security Identification window, enter your User Name and Password.

Enter Security Identification

%SE' Name: To add a user, click here. In the Import
I Users window, navigate to your User Profile
Password: (-usr file), then select it and click Open.
|
S

QK I LCancel Optiong »» |

4 Click OK.
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Adjusting the Communication Settings

If necessary, you can change the communication port and baud rate settings used by your computer
to communicate with the Field Instrument.

=
=

You cannot change your communication setting while you are communicating with the Field
Instrument. If you’re connected, click Disconnect from tool on the tool bar.

» To change the communication settings:

1 From the Tool menu, choose Settings.

Comnmwunication Settings

You can view

the changed
communication
settings in the Job
Details section of the
Select Job window.

Baud A ate: |192DD vl

Cancel |

Serial Part: ICDM1 vI — |

X Select the serial port on your
computer that you want to connect
to the Field Instrument with.

—— Select 19200 for the baud rate,
unless directed otherwise by zed.i.

2  Select the serial port on your computer that you want to connect to the Field Instrument with.

3 Set the Baud Rate to 19200.
4  Click OK to save the changes.

Adding the Field Instrument to the software database

> To add the Field Instrument:

1 Insert the zed.i.solutions CD-ROM containing the Smart-Alek Identification File (.zid file) into the

CD-ROM drive.

2 From the Instrument menu, choose Add Smart-Alek.

Add Smart-alek

2|

Look in: | & 131311 (D]

| & & ef E-

191311.2id

File: name: |1EI1 K1

Open |

Files of type: ISmalt-.t’-‘-.Iek |dentification File [*.zid)

- Cancel
B| [ el |

3 Browse to your CD-ROM drive, select the .zid file on the CD-ROM, then click Open.

The following window appears displaying the Smart-Alek Field Instrument serial number.

Add Smart-alek E |

Current |nstruments:

Add... LClose

131311 L

This is the serial number from the Field
Instrument. This serial number must match
the serial number that is in the filename of
your .zid file.

4 Verify the serial number in the filename (e.g., 209999.Z1D) matches the serial number on the

Smart-Alek Field Instrument.

5 Click Close.
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=

Associating a job with the Field Instrument

The next step is to create a job for this instrument, or select an existing job. A “Job” holds all the files
for data collected at the well site with a Field Instrument, which Smart-Alek Communicator groups
together.

» To select a job or create a new job for this Field Instrument:

1

From the File menu, choose Select job.

You can also click the Select a job button on the tool bar.

You must have SelatDTCE
Read/Write/Delete - R i
access to the  Loskin: |3 Data |
designated folder
for jobs. B3 1 cooos| Jab Detsils |
Job Warme: 100003 , .
o ) Serial Port: COM If you're creating a new
EX|St|ng JObS are // ~ |BaudRate: 13200 job, the serial number you
i i Tool Tupe: Smartslek V2
listed here. Clickon =} o e select must match the
a job to see the From ersiar: serial number in filename
details for that job. of the .zid file.
If you're creating a " You cannot select a
PEWJOb’ type the new different Serial Number
job name here before for an existing job.
selecting a Serial
Number. Serial Mumber; I‘IDDDDS 4
Selecting a Serial N
Number overwrites Jaob Mame; |1EIEIEIEIS Open I Cancel |
this field.
2 If you're selecting an existing job:
= Select the job by clicking it in the Job List.
The details for the selected job will be displayed in the Job Details area.
3 If you're creating a new job:
= First, enter a job name in the Job Name field. Use a job name you will be able to remember,
such as the serial number and the site name. Once you assign a Field Instrument serial number
to a job, the association is permanent. You cannot assign a new Field Instrument to an existing
job. You can select the same Field Instrument for different new jobs, but there is one Field
Instrument per job.
= Next, select the Field Instrument serial number from the Serial Number drop-down menu. The
serial number must match the serial number in filename of the .zid file.
4 Click Open.
If you’re creating a new job, you will be prompted to create the new job name. Click OK.
Connecting to the Field Instrument with Smart-Alek Communicator v2
Once you’ve selected or created a job, you’re ready to start communicating with the Field Instrument.
To begin communicating with the Field Instrument:
(il 1 Click the Connect to Instrument button on the toolbar.

Connect to Instrument

It takes approximately 45 seconds to connect. The LCD on the Field Instrument activates as the
process begins.

When a connection is established, the navigation sidebar appears.
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CAUTION

A

CAUTION

CAUTION

A

Putting the

Disconnecting from the Field Instrument

If you need to disconnect the Antenna Cable or RF/Power Extension Cable, you must exit from
Smart-Alek Communicator and turn off the Field Instrument power or you could damage the Field
Instrument.

Wait until the LCD display shuts itself off before you turn the power toggle switch to Off.

> To disconnect the Field Instrument:
1 Choose an Operating Mode:

= Todisconnect and leave this Field Instrument operating (communicating with the server), from the
Mode menu, choose Normal.

= To disconnect and leave this Field Instrument offline (not communicating with the server), from
the Mode menu, choose Offline.

2 Click Disconnect from tool
Your communication session with the Field Instrument is ended.
3 Click Close a job.

4 Wait until the LCD screen on the Field Instrument shuts itself Off, then turn the power toggle
switch on the Field Instrument to Off.

5 Disconnect the serial cable from the front of the Field Instrument.

Disconnect the serial cable from the Field Instrument first.

Disconnect the serial cable from the laptop last.

6 Replace the front (glass dome) cover on the front of the Field Instrument.

7 Disconnect the serial cable from your laptop computer.

Field Instrument into Configuration Mode

Configuration mode allows you to configure how the Field Instrument collects and transmits data, as
well as set the clock and sensor parameters.

Note: The Field Instrument will not power down while in Configuration Mode.
» To select Configuration Mode:
1 From the Mode menu select Configuration.

The status bar at the bottom of the screen displays Configuration.
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Setting the Clock

CAUTION

shifted in time on the server.

f If the Field Instrument clock is wrong, data from the Field Instrument will either not be sent or will be

» To change the Field Instrument clock time and date:

Set Clock,

The Field Instrument
clock is not updated
until you choose Write
Time to Smart-Alek
from the Actions menu.

i

Set Clock

1  Open the Configuration sidebar, then click Set Clock.

Mountain Standard Time:

1| o] Novemberzona _» [ w»

Sun Mon Tue “wed Thu Fri Sat

26
2
3

16

23

il

&l

28

29

iR
iz
13 [74 15
20 21 2
27 228 29
feiinis

Coordinated Universal Time [UTC):

ﬁl_‘l Moverber 2003 _# | #P

Sun Mon Tue ‘wed

Thu Fri 5at

26
2
3

16

23

a0

27
3
0
17
24
1

28
4
11
18

28
]
12
19

IR
S )

13 _141 15
2021 22

EE Es oy e

2

3

AiniibntE

IEI:EIS:SF"PM =+

2 Do one of the following:

The top clock shows the Local
Time of the laptop computer,
which is calculated by
adjusting the UTC time for the
time zone of your laptop.

The bottom clock shows UTC
time (Coordinated Universal
Time), which is the actual time
zone used by the Field
Instrument. The zed.i server
uses UTC time for its
calculations.

= To upload the current time on your computer to the Field Instrument, from the Actions menu,

choose Load time from computer.

= To enter the local time manually (if your computer is incorrect), click the correct date on the

3 From the Actions menu, choose Write Time to Smart-Alek.

Click OK when prompted that the operation is complete.

Initializing the modem

calendar and adjust the time using the arrow keys.

CAUTION

these steps, or the modem can be damaged.

f Make sure the antenna is properly connected first. The antenna must be connected before performing

The Field Instrument can use different types of modems for its communication channels: CDPD,
Satellite, 1XRTT, and GPRS.

Initializing a 1XRTT Modem

1xXRTT is a Digital Spread Spectrum cellular technology. 1xRTT is capable of using both direct and
reflected (multipath) signals, which means 1xRTT takes advantage of omnidirectional antennas.

A 1xRTT modem uses a digitially-enhanced signal-to-noise ratio, which means that, generally, there
is no linear degradation of signal. This generally means a steady signal level up to a typical limit of

37.5 km.
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NOTE

|ritiahize Modem

The Modem Equipment

1XRTT can benefit from a mast, to raise the antenna above obstructions in order to establish
line-of-sight between the modem and the tower.

IXRTT modems have a typical limit of 37.5 km to a tower. The signal “lock” may fail rapidly beyond
this threshold, unless the distance limitation can be boosted at the tower.

A general assessment of the site can be done based on the site’s LSD. For example, the LSD may be
good for communications (e.g., flat open land) or very challenging (foothills). Contact zed.i Client
Service & Support for details. The only sure way to gauge signal level is to perform an on-site
pre-installation modem test.

>
1

2

To initialize a IXRTT modem
Open the Configuration sidebar, then click Initialize Modem.

A message appears prompting you to check the antenna. The antenna must be properly connected
before continuing or the modem can be damaged.

Ensure the antenna is properly connected, then click OK.

T The Primary IP address
Identifier is unique to Initialize 1xRTT Modem and Second)gry P

that particular unit and—— : ;

must be recorded on tader EID [E quiprment |demtifier]: | BC1AZ43Y (1058/01737783) ':gsrl:s?;rfht:?_'gfmet
field tickets. It was —Hosts: Server. Enter them as
preset at the factory and _ they appear on your
identifies the modem Frirnary |P Address: Secondary P Address: Fiel)g SF;F;vice Re);)or‘[ or
card to the Telco. | 208,033 . 050, M1 | 208.033.050. M2 Smart-Alek Information
Enter the User, . Form.

Password, and Service Account:

provider code as they Lzer

appear on your Field

Service Report or

Smart-Alek Information | Pazzword:

Form.

|403555'| 212027 # teluzmobility. com

|1DED1?3??83

—

Note: Sample user
accountinformation
only.

A
\

Service provider code: | 0

Enter the Primary IP Address and Secondary IP Address fields (nnn.nnn.nnn) as they appear on
your Field Service Report or Smart-Alek Information Form (SAIF).

In the User field, enter the User ID as it appears on your Field Service Report or Smart-Alek
Information Form (SAIF).

In the Password field, enter the password as it appears on your Field Service Report or Smart-Alek
Information Form (SAIF).

In the Service provider code field, enter the Service Provider code as it appears on your Field
Service Report or Smart-Alek Information Form (SAIF).

From the Actions menu, choose Update Modem Parameters.
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Initializing a GPRS Modem

General Packet Radio System (GPRS) is a cellular technology on a GSM nextwork. GPRS is capable
of using both direct and reflected (multipath) signals, which means GPRS takes advantage of

omnidirectional antennas.

A GPRS modem uses a digitially-enhanced signal-to-noise ratio, which means that, generally, there is
no linear degradation of signal. This generally means a steady signal level up to a typical limit of 25-30

km.

GPRS can benefit from a mast, to raise the antenna above obstructions in order to establish

line-of-sight between the modem and the tower.

The GPRS modem has a typical limit of 25-30 km to a tower. The signal “lock” may fail rapidly beyond

this threshold.

A general assessment of the site can be done based on the site’s LSD. For example, the LSD may be

NOTE

good for communications (e.g., flat open land) or very challenging (foothills). Contact zed.i Client

Services & Support for details. The only sure way to gauge signal level is to perform an on-site

pre-installation modem test.

> To initialize a GPRS modem

1

|ritiahize Modem

Open the Configuration sidebar, then click Initialize Modem.

before continuing or the modem can be damaged.

2 Ensure the antenna is properly connected, then click OK.

Initialize GPRS Modem

The Modem Equipment

Identifier and SIM Card | tadem EID [Equipmett | dentifisr); ARER3I30000427595
ID are unique to that
particular unit. It was SIkd Card 10 293027 20304054 453564
preset at the factory and
identifies the modem card Fortal:
to the Telco.
Calling Mumber; Accesz Point Mame:

I =l  |intemet.cam
Enterthe Calling Number, " ——— o+
and Access Point Name ————
as they appear on your Hosts: — —

Field Service Report or
Smart-Alek Information
Form.

Secondary [P .-’-'-.ddr/éjs/s:
| 208.38 .50 .12

Primary 1P Address:
| 208.38 .50 .11

A message appears prompting you to check the antenna. The antenna must be properly connected

~_The Primary IP address

and Secondary IP Address
are the internet address of
the Host Server. Enter them
as they appear on your
Field Service Report or
Smart-Alek Information
Form.

3 Enter the Calling Number, and Access Point Name as they appear on your Field Service Report or

Smart-Alek Information Form (SAIF).

4 Enter the Primary IP Address and Secondary IP Address fields (hnnn.nnn.nnn) as they appear on

your Field Service Report or Smart-Alek Information Form (SAIF).

5 Inthe Password field, enter the password as it appears on your Field Service Report or Smart-Alek

Information Form (SAIF).

6 In the Service provider code field, enter the Service Provider code as it appears on your Field

Service Report or Smart-Alek Information Form (SAIF).

7  From the Actions menu, choose Update Modem Parameters.
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|ritizhze Modem

The IP address is
unique to each F
Instrument.

It is provided to you

with the Field
Instrument.

Primary and
Secondary Host

addresses are the

internet addresse
for the server.

Do not check
Override CDPD
Channel unless
directed to do so
zed.i.solutions.

Initializing a CDPD Modem
> To initialize a CDPD modem:

1 Open the Configuration sidebar, then click Initialize Modem.

A message appears prompting you to check the antenna. The antenna must be properly connected

before continuing or the modem can be damaged.

2 Ensure the antenna is properly connected, then click OK.

Initialize COPD Modem

ield Madem EID [Equipment |dentifier]: | 00.E0DE 144410
e

rInstrument:

| IP Address:

I 123. 456,735,123

Hosts:

L Frimary |P Address: Secondary IP Address:

208.38 50 .11 208.38 .50 .12
S
—COPD Channel:
— 1 [ Owvenide COFD Chanrel LChannel: I—
Charinel Side: | B Preferred ﬂ***fif**

by

Service Provider:

Service Provider Metwork [dentifier: I 16384

The Modem Equipment

" Identifier is unique to that
particular unit and must be
recorded on field tickets. It was
preset at the factory and
identifies the modem card to the
Telco.

Values are for Telus (Alberta and

{~ BC only). For other cell carriers

or provinces, contact
zed.i.solutions.

3 Confirm the modem parameters are entered as they appear on your Service Report or Smart-Alek

Information Form (SAIF).

4

From the Actions menu, choose Update Modem Parameters.

NOTE

The Field Instrument must look for the right type of CDPD tower first. The Smart-Alek can be set to
scan A-side ISP towers first, then B-side ISP towers, or vice-versa. This depends on the setting and the
type of tower available. This step is crucial in setup because the Smart-Alek can “time out” before it

finds an appropriate tower to lock onto.

This is set by the Service Department at Zedi when the modem was configured and tested. In Alberta,
the system is set to option B (preferred) which sets the system to check the high frequency channels
(i.e., the TELUS ones in Alberta) first, for a signal lock. If a signal lock does not occur, the system then

checks the low frequency channels.
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NOTE

Initializing a Satellite Modem

Satellite units can be easily identified from cellular units as there is no RF antenna cable connector on
the satellite Field Instrument. Satellite units use a remote modem box connected to the Field
Instrument via a data cable.

There is a second battery and a power switch in the satellite modem box.

> To initialize a satellite modem

1 Open the Configuration sidebar, then click Initialize Modem.

Iritiafize: Modem A message appears prompting you to check the antenna. The antenna must be properly connected
before continuing or the modem can be damaged.
2 Ensure the antenna is properly connected, then click OK.
These values must = Initialize Satellite Modem

be formatted

correctly, or you'll
receive an invalid
portal type error.

The Modem Equipment

Modem EID [Equipment Identifier): | 300001001 GB3550 —— | Identifier is unique to that
particular unit and must be
recorded on field tickets. It was
preset at the factory and

—Partal:

~— Primary Portal: Frimary Portal Tepe:

. IP router ~ . e
identifies the modem card to
Secondary Portal: Secondary Portal Type: the Telco.
| 17am4s5-2345 [IP router =l
The Primary Host Hasts:
is assigned at the I Frirary IP &ddress:
factory. \‘I 203, 33,80 M

w

Select IP router from the Primary Portal Type drop-down menu.

4 In the Primary Portal field, enter 00(881)600-0051.

CAUTION

A

The Portal values must be formatted as nn(nnn)nnn-nnnn or you’ll receive an invalid portal type error.

22

5 In the Secondary Portal Type field, select zed.i Gateway from the drop-down menu.
6 In the Secondary Portal field, enter 1(780)485-2345.
7 Inthe Host Primary IP Address field, enter 208.38.50.11.

The above values are the same for new units, and should have been preset by the
factory.

8 From the Actions menu, choose Update Modem Parameters.
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Configuring the LCD Display
» To configure the LCD display:

Set LCD Configuration 1

Sets the display order.

Add and delete display | |

rows.

Do not delete the default
screens.

Open the Configuration sidebar, then click Set LCD Configuration.

L Set LCD Configuration ‘

Autormatic Display Parameters:
Hold dizplay for I £ seconds before gorolling

Turn off display after cycling through data I 1 times

rManual Digplay Parameters:
Turn off digplay after |_2 minutes of inactivity | Select Screen
Defined to set
individual units
of measure for

each parameter.

rGeneral Dizplay Parameters: o

Dizplay data using ILIS """:Ir;ﬁeasurement units

Show data relative to time zone IMountain Standard Time

Sereen Sequence:;

~

Oirder Screen Units Other ﬂ

1 N, Gauge | Added rows

2 Differential Prezzure [FDI) ri}xi _____ ri}xi ______ i Eppear aglthek

3 Flows Termperature [TFI] M [RE - Otto.m' ick to

--------------------------------------------- / set display type,

J FowRateFl e units, and (if

: Vesterday'stiohme [Y) NA MW" =] || applicable) other
information.

the Set LCD Configuration window:

In the Hold display for n seconds before scrolling field, enter 6, unless instructed otherwise on
your Smart-Alek Information Form (SAIF) or Service Report.

In the Turn off display after cycling through data n times field, enter 2, unless instructed
otherwise on your Smart-Alek Information Form (SAIF) or Service Report.

In the Turn off display after n minutes of inactivity field, enter 2, unless instructed otherwise on
your Smart-Alek Information Form (SAIF) or Service Report.

In the Display data using measurements field, select the units of measure (US or
metric) for all parameters in the display, or select Screen Defined to set individual units of
measure for each parameter in the display.

In the Show data relative to time zone field, select the time zone where Smart-Alek unit is
located. This does not set the time zone in the Field Instrument; it is to compensate for local
time offset from UTC so the LCD shows the local time where the Field Instrument is located.

The Field Instrument display does not automatically adjust for Daylight Savings

Time. You must adjust the time zone to accommodate Daylight Savings by

selecting the appropriate time zone to shift the clock forwards or backwards.

From the Actions menu, choose Update LCD Configuration.

Smart-Alek Communicator uploads the setting to the Field Instrument.

2 In
NOTE

3

4 Cl

ick OK.
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Customizing the display order

>

A W ON P

Defining Well
>
1

Defing Well Information

Enter the Legal Site
Description in the

Well ID field.
2
3
4
5
24

To change the order in which the LCD screens are displayed:

In the Screen Sequence area, click the screen you want to move.
Click the arrows to move the screen to a different position.
Repeat as necessary until all screens are in the desired order.
From the Actions menu, choose Update LCD Configuration.

The change is uploaded to the Field Instrument. A pop-up window indicating the update was
successful appears.

To add a new screen.

Click Add (the plus sign).

A new row is added at the bottom of the Screen Sequence table

Click the new field, then select the LCD screen you want to add from the drop-down list.
Select the display units of measure from the Units drop-down list.

To change the units of measure for individual LCD screens, ensure you have selected Screen
Defined in the General Display Parameters section.

The Other field contains further information specific to the screen you are displaying. The Static
Pressure (Pl) screen, for example, has the option of selecting Gauge or Atmospheric in the Other
field. Not all screens use the Other field - those that don’t will show N/A here.

From the Actions menu, choose Update LCD Configuration.
To delete a screen:

Select the LCD screen you want to delete, then click Delete
(the minus sign).

Information

To define well information:

Open the Configuration sidebar, then click Define Well Information.

Well Information |

T el 1D |D2-1 B-45-2244/5

If coordinates are not
— 1~ available, leave these
- fields blank.

Location: -
|7 Lgtitude:l BV 4BET @ Lgngitude:l 114.2245 =

Enter the LSD (Legal Site Description) of the well in the Well ID field.

You can enter up to 30 characters.

Enter the Latitude and Longitude.

If the coodinates are not available, leave the Latitude and Longitude fields blank.
From the Actions menu, choose Update Location Parameters.

You’ll be prompted when the operation is complete.

Click OK.
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Testing Modems

Testing the modem ensures the modem is performing properly and the signal strength meets
requirements.

The modem should be in Offline Mode to perform this procedure.

Testing a IXRTT modem

CAUTION
Make sure the antenna is properly connected before performing these steps or the modem can be
damaged.

» To testa IXRTT modem:
1 Make sure the antenna is properly connected.
2 Make sure the modem is initialized with the correct parameters.

See “Initializing the modem” on page 18.
3 Open the Verification sidebar, then click Test Modem.

Teszt Modem .

You will be prompted to check the antenna.

4 Ensure the antenna is properly connected, then click OK.
Test 1TxRTT Modem
Edmonton, Calgary, and nearby
- Connection Status: areas show 1900.0 MHz.
Signal Strength;

Locked (green) — Rural areas show 850.0 MHz.

the modem is locked 1%

on a tower. T 20 e ‘ LOCKED /

For reliable i nE va

communications, . . / _ Signal Strength values range from

ensure that the modem o o o , ] - 0 (no signal) to 31.

stays Locked for a 00:00:00 T.EID.EIEIGEI ; 00:01:00 Signal Frequency: | 1900.0 MHz The Signal Strength must be in

period of at least 120 e B Signal Shiengtte | 23 the top 1/3 of the chart (i.e., 20

seconds. quﬁ:;g”e' or higher) for reliable

Locked IP Address: transmission.

No Channel (red) ~__

’;he mtodem Is searching tdodem Sampling Rate: Dynamic IP address. (assigned by

or a tower. 3 25| ISP) means you don’t have to

Coe v v e e e ewovo oo v v oenteravalue.
o

Sample moderm once every B seconds

The modem should Lock (green line) within approximately 45 seconds.

The Signal Strength must be in the top 1/3 of the chart (i.e., 20 or higher) to transmit reliably.
Although the 1IXRTT modem can function with a Signal Strength as low as 3, allowances must be
made for changing conditions (e.g., snow, leaves) that could interfere with the signal.

Because the modem is capable of using both direct and reflected (multipath) signals, the Signal
Strength may vary considerably over time. This is normal, but for reliable communications, ensure
that the modem stays Locked for a period of at least 120 seconds.

If the unit does not register or display a signal, troubleshoot the antenna connections. You may
have to elevate the antenna using a mast, or consider using a yagi-style antenna to focus the signal.

5 From the Actions menu, choose Stop Sampling once testing is complete.
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Testing a GPRS modem

CAUTION
Make sure the antenna is properly connected before performing these steps or the modem can be
damaged.
Testing the modem ensures the modem is performing properly and the signal strength meets
requirements. The modem should be in Offline Mode to perform this procedure.
» To test a GPRS modem:
1 Make sure the antenna is properly connected.
2 Make sure you've initialized the modem.
See “Initializing a GPRS Modem” on page 20.
3 Open the Verification sidebar, then click Test Modem.
Test Modemn

You will be prompted to check the antenna.

4 Ensure the antenna is properly connected, then click OK.

Locked (green) _ =

the modem is locked on
a tower. e — —— | LOCKED Edmonton, Calgary, and

~ nearby areas will show
Frequency Bands:| 850+1900 MHZ// 1900.0 MHz.
To pass the test, the S EEAN Rural areas will show 850.0
modem must stay @ x MHz.
Locked for a period of
at least 120 seconds. 5

Connection Status:

— Signal Strength

Eil N a0

" Block Error Rate should be .

Unknown (re_d) 1 w . The Signal Strength must be
The mgdem is in the top 1/3 of the chart
searching for a tower. (i.e., 20 or higher) for

o o reliable transmission.

00005 000010 000016 000020 OOODZS  OOOD30 000035 000040 000045 ODO0SD  OO:0T:05
Time Elapsed

Network Enor Acquiing Locked

Modem Sampling Flate:

3 5

Sample modem once eve 3 seconds

The modem should Lock (green line) within approximately 45 seconds. It should not typically take
more than sixty seconds. The modem must remain Locked for 120 seconds to pass the test. If the
modem status switches to Unknown (even briefly), the test has not passed.

A Signal Strength must be in the top 1/3 of the graph (i.e., 20 or higher) to transmit reliably.

Because the modem is capable of using both direct and reflected (multipath) signals, the Signal
Strength may vary considerably over time. This is normal, but for reliable communications, ensure
that the modem stays Locked for a period of at least 120 seconds.

If the unit does not register or display a signal, troubleshoot the antenna connections. You may
have to elevate the antenna using a mast.

5 From the Actions menu, choose Stop Sampling once testing is complete.
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Testing a CDPD modem

CAUTION

A

Make sure the antenna is properly connected first.
The antenna must be connected before performing these steps,
or the modem can be damaged.

> To testa CDPD modem:

1 Make sure the antenna is properly connected.

N

Test Modem

Open the Verification sidebar, then click Test Modem.

You will be prompted to check the antenna. Make sure the antenna is properly connected, then
click OK.

Scan (red)

the modem is
scanning for a
cellular tower.

Register (yellow)

the modem has located a
cellular tower within
range and is resolving
(registering) a CDPD

Lock (green)

into that channel.

channel.

Signal Strength:
= -60 to -85 is ideal

= -85 to mid -90’s
check with zed.i
whether to install a
directional (yagi)
antenna.
mid-90’sto-115 will
require a directional
(yagi) antenna.

If an antenna is
already set up, shut
the modem off as
quickly as possible
using the
power-down
procedures on

page 17, then check
your antenna
connections.

the modem has resolved
(registered) a CDPD
channel and is locked

The Channel should stay consistent to show
the modem is locked on this channel, and a
confirmed connection to the server. If there
is a lock on more than one channel, you will
see the channel number jump back and forth
(e.g., 719 <-> 650).

Test CDPD Modem ‘ /

(wgp) [2uBls

rConnection Status

LOCKED |
7

/

14

CDFD Channel:

Signal Strength: | -83 dBm

25

\\\\*—\\\ Signal Strength:
-B0 -B0
FO  — — —  — o —{mn
E & == === -80
=
EOAl -0
o
in
A00t— - — s e —r-100
M0+ — == == —-110
00:46:50 004710 00:47:30
Time Elapzed
Scanning Reqiztering
Locked
—tiodern Sampling Fate:
3
Sample modern once every 3 seconds

3 In the Test CDPD Modem window:

= Modem should Scan (red), Register (yellow), and Lock (green) within 15 seconds. The trend

should be flat.

= Should stay locked over a period of one to two minutes.

= Signal level should be > -85dbm. -60dbm to -85dbm is ideal.

= Signal variance should be low, < 3 dBm is preferred.
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= Low signal levels (-85dbm to -115dbm) will require a higher-gain directional “yagi-style”
antenna and/or masts for higher-altitude mounting. Contact zed.i Field Services for specific
application questions. You can work intermittently with the signal in the mid-nineties, but this
is not recommended. If the signal is in the mid-nineties, contact zed.i Customer Service &
Support to see if a different antenna configuration is required.

= A repetitive scan and register cycle with signal dropouts and no lock indicates the IP needs to
be reset with Telus. Contact zedi Customer Service & Support.

= Asignal level of -115 means no signal.

- The antenna may not be connected. The modem can be damaged if the antenna is not
connected. Power off the field instrument as quickly as possible, following the proper
procedure. See “Disconnecting from the Field Instrument” on page 17.

- Check continuity on coaxial cables.
- Check the connection from the antenna to the bias tee to Field Instrument.
4 (Once testing is complete) From the Actions menu, choose Stop Sampling.

5 Write down tested signal level and tower channel number for calling in to zedi Client Services &
Support.

Other Test Modem Options - signal quality audio feedback

Turning on modem sounds provides audio feedback on the signal quality. Turn this option on to help
with antenna placement when you cannot see your laptop. You can then “tune” the yagi antenna by
ear.

NOTE If you continually test the modem, you will deplete the battery.

» To turn on modem sound:
1 From the Actions menu, choose Play Sounds

You must have Microsoft DirectX 6.5 or higher installed to play sounds.
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CAUTION

A

CAUTION

A

Test Modem

Scan (red)
the modem is
scanning for a
satellite.

Lock (green)
the modem is
locked on the
satellite.

Testing a satellite modem

Make sure the antenna is properly connected before performing these steps or the modem can be
damaged.

Satellite units require 3 successful modem tests and host tests.

To test a satellite modem:

1 Make sure the antenna is properly connected.

2 Open the Verification sidebar, then click Test Modem.

You will be prompted to check the antenna.

3 Ensure the antenna is properly connected, then click OK.

Test Satellite Modem

- Connection Status:
5 5 REGISTERED
4 4
72 Fm Signal Strength: | &
£ e — | ignal Strength:
2 3 T~
2 2 —
1 1 T )
~—_ | \_ ASignal Strength
I 0 " of at least 3 is
00:00:00 00:00:20 00:00:40 00:0:00 required to
Time Elapsed transmit reliably.
Scanning Fiegiztered |
Modem Sampling R ate:

3 25

| —

Sample modem once every B seconds

The modem should Scan (red line), and Register (green line) within the three minute period unit
is attempting to transmit. A Signal Strength of 3 is required to transmit reliably.

If the unit does not register or display a signal, there may be no satellites available on the horizon
to communicate with. Retest in a few minutes.

4 Repeat the test in a few minutes.

Signals frequently move up from a value of 0, and begin spiking up and down as the satellites
move into the horizon. This is also normal. As the angle improves, the signal should move up to
4 or 5 and be relatively steady for a few minutes then begin to drop off.

5 From the Actions menu, choose Stop Sampling once testing is complete.
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Testing the Host Connection

CAUTION

A

Satellite units require 3 successful modem tests and host tests.

Testing the host connection ensures the Smart-Alek unit is communicating with Zedi’ host server. The
connection test should take about 30 seconds (with CDPD), and 30-60 seconds with 1XRTT or GPRS.

If any indicator is not green, the test has not passed.

If all turn green but the test takes more than 60 seconds, it could be an indication of poor signal level
or signal quality.

> To test the host connection:

1 Wait 10 seconds after testing the modem.

CAUTION

é The 10 second wait is important. The modem requires time to reset itself after initialization.

Test Host Connection

Modem call was answered.

A TCP connection established.”

Modem can register on telecom
network.

Bit Error Rate is acceptable.

Green: Field Instrument time is

within one minute of the server.

Yellow: Fl time within three
minutes. Will auto-sync.

Red: FI time outside three
minutes. Set Clock.

\

— 2 Communication link is reliable. -

£ Walid zerver h:nunl:l.“//

2 Smart-dlek recognized by hosK//
7 Smart-dlek authenticated by host.

£ Battery valtage is within normal operating limits. -

b Smart-Alek and host clocks are sunchronized.

2 Open the Verification sidebar, then click Test Host Connection.

A message appears telling you the field instrument is attempting to connect with the host.

| ﬁ Test Host Connection |

D Mebwork communication establish@/d////

Modem call was accepted by the
Smart-Alek server.
Host IP / Number is correct.

~ Server recognizes this as a valid unit.

The Field Instrument unique ID info
matches what the server expects.

The modem battery voltage is within
allowable limits for transmission in
Normal mode.

For CDPD modems, there is a general correlation between how long it takes to establish a
connection and the operating performance of the modem. If the connection takes:

« 15 seconds to establish - excellent.

16 - 30 seconds to establish - good.

31 - 60 seconds to establish - acceptable.

60 - 120 seconds - not acceptable and indicates signal strength/quality issues.

Improve the position of the antenna or call zed.i Client Services & Support.

30
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CAUTION

A

NOTE

3 Check the status of the Test Host Connection window.

If any of the lights is not green, the test has not passed.

Network communication established:

= Check physical RF connection.

= Ensure Modem settings are correct.

= Satellite units - ensure the power switch inside the modem enclosure is set to ON.
Valid server found:

= Ensure the Host IP address is correct in the Initialize Modem screen.

= This is also sometimes caused by a very poor communications connection.
Communication link is reliable:

= Check RF signal strength. Retest the connection. This error is related to the signal strength. If
all indicators are green and a problem still seems to exist, it is likely due to poor signal quality.
One example is when multi-pathed signals interfere with each other. If the Field Instrument has
a CDPD modem, try using a directional antenna. See “General guidelines on antennas” on
page 32.

Smart-Alek recognized by host:

= Retest connection (Step 1 of this procedure). If there are still errors after a couple of tries,
contact Client Service & Support.

Smart-Alek authenticated by host:
« Disconnect the Smart-Alek Communicator.

= Turn the Field Instrument power toggle switch to OFF, then retest connection.

Whenever you cycle power on the Field Instrument, make sure you wait until the LCD display shuts
itself off before you turn the power toggle switch to Off.

After a Firmware update, retesting the connection ensures correct identification information is
loaded into the Field Instrument flash memory.

= Retest a second time to allow the server to reload and/or refresh the data.
Battery voltage is within normal operating limits:

= The modem will not transmit data in Normal Mode until the modem battery is more fully
charged. This means the modem will not attempt to transmit when you disconnect. The modem
will attempt to transmit during the Test Host procedure. The Field Instrument will continue
collecting and storing data. Ensure the solar panel is properly connected. You may need to
replace the modem battery.

Smart-Alek and host clocks are synchronized:

= The clock on the field instrument must be within three minutes of the server time. If the clocks
are out of sync, you may have to reset the time on the Field Instrument. See “Setting the Clock”
on page 18.
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General guidelines on antennas

32

The following are general guidelines only. Several factors (e.g., terrain, climate, vegetation) can affect
signal level and signal quality. Only an onsite pre-installation modem test can confirm signal strength
and quality for a particular antenna configuration.

Phantom-style antennas

The antenna that comes in the Smart-Alek box for cellular units is an omnidirectional antenna, capable
of scanning 360° for towers.

The “new white” antennas (that come with all new Field Instruments) are dual band (band#1 =
820MHz to 890Mhz, band #2=1850MHz to 1990MHz). The “old black” antennas are single band
(820MHz to 890MHz). For 1xRTT, the 800 band is used in rural areas and the 1900 band is used only
in Edmonton and Calgary. For Field Instruments installed in rural areas, the black single band will
work fine and does not need to be swapped out. The white antenna also works with CDPD. The part
# for the dual band antenna assembly (includes bracket) is 13168. The part # for antenna element is
13169.

Yagi-style antennas

Yagi-style antennas are directional. They must be “tuned” to a particular direction.

Generally, each element on a yagi-style antenna adds approximately 1 dbm of gain. For example,
suppose your target is -85 dbm, and you’re reading -92 dbm. A 7-element yagi-style antenna would
usually work. In this example, an 11-element antenna is good to about -96 dbm, and an 18-element
antenna is good to about -103 dbm.

As you increase the number of elements on a yagi-style antenna, you also decrease the width of the
antenna’s “target window.” For example, an 18-element yagi-style antenna only has about a 5° to 10°
window. You have to sweep the antenna slowly and carefully for the target. Turn around 360°. taking
about a minute or two to find towers. It helps to turn on modem sounds so you can “tune” the antenna
by ear. See “To turn on modem sound:” on page 28.

Elevating the antenna

Modems can benefit from a mast, to raise the antenna above obstructions in order to establish better
line-of-sight to the tower.

If a mast is required for extending an omnidirectional antenna up above obstructions, the
recommended cable is the LMR400.

Resetting a Modem Lock Out
Summary of Communications Attempt Algorithm (Normal Mode):
= The Field Instrument turns the modem on and attempts to dial in, up to 3 times within the session.

= If the dial ups are unsuccessful, due to network problems for example, the Field Instrument locks
out any scheduled communication attempts for 1 hour to conserve battery power.

= The Field Instrument attempts communication at the first scheduled time that follows the one hour
lockout period.

= The lockout is ignored by the Test Host Connection verification.
To reset a modem lockout:

Open the Operation sidebar menu, then click Define Operation Parameters.

N R Y

From the Actions menu, choose Reset Modem Lockout.
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Overview

The pressure sensor was factory-calibrated but you perform a single-point calibration as part of the
Field Instrument installation to make sure the zero-scale offset pressure readings are as accurate as
possible. Single point calibration adjusts the zero-scale offset for differential pressure and static
pressure for possible differences in ambient conditions between the factory and installation site. It
should not be performed at full-scale pressure, nor at the well static pressure. After physical
installation, determine if static, or differential offset adjustments are required, then perform the
required single-point calibrations.

Notes on calibration:

= You mustbe in Configuration Mode to perform calibrations. See “Putting the Field Instrument into
Configuration Mode” on page 17.

= Field Instruments with a Fuji core have a crossover tube that must remain in place when you
calibrate. Leave the crossover tube intact at all times.

= The Field Instrument must be permanently mounted and level before you calibrate.
= Field Instruments with Fuji cores should have zero lateral angle.

= If you move the Field Instrument after you’ve calibrated, the calibration is invalid. You must
re-calibrate.

= When calibrating Field Instruments with Fuji cores, pay attention to which core is the high side
and which core is the low side.

= Submit a calibration certificate with your field ticket.

A calibration sheet is available as a Microsoft Excel (.xIs) file on the CD-ROM you received with your
package. The .xls file is also available at www.smart-alek.com/service. When you open this file,
enable Macros (if prompted). Some clients will require their own report format to be used.

Measured Error at a specific ambient temperature
Formula for Measured Error

As-is Pressure — Applied Pressure
Maximum Sensor Range Pressure Rating

Measured Error = ( )x 100% = %FS

Example of Measured Error for Differential Pressure

As-is Pressure — Applied Pressure
Maximum Sensor Range Pressure Rating

Measured Error for dP = ( ) x 100% = %FS

493IWC—490IWC) o — 0o
e x 100% = 0.6%FS

Measured Error for dP = (

Example of Measured Error for Static Pressure

Measured Error for SP = (950 S _9‘.17 SI) x 100% = 0.3%FS
1000 psi

Comparison

If the “as-is” reading’s Actual Error, is less than the Allowable Error calculation, then do not perform
the calibration unless otherwise instructed. (Some company practices will still require adjustments.)

If the “as-is” reading’s Actual Error is greater than the Allowable Error calculation, then perform the
calibration adjustment.
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Smart-Alek Field Calibration Check Process

Vent Field Instrument to
atmosphere and confirm
zero points within

tolerances. See page 36.

ay

Perform single point calibration No
to reset zero to ambient pressure.
See page 37.

Zero point within tolerance?

Yes

Perform As Found calibration
verification on dP, SP, and Tf. Record
details. See page 39.

Perform two point calibration at 0 No
and full scale ratings. Record dP, SP, Tf within tolerance?
details of variation. See page 38.

‘L Yes

Perform As Left calibration
verification and record details.
See page 39.

dP, SP, Tf within tolerance?

Yes
No

Retry two point calibration.
See page 33. If unitwon’t come into
tolerance, notify zed.i.

b

Calibration check complete. Attach complete
calibration tag to Instrument. Complete install.
Send calibration form with field tickets.
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Verifying Zero Points

>
1
2

Werify Zero Point 3
Pressures

Verify Differential

first, Static second.

To verify Zero Points:
From the Mode menu, choose Configuration.
Zero out pressure to the Field Instrument.

Close the appropriate valves on the 5-valve manifold so the “zero” is the same on both HP and
LP sides of the Smart-Alek’s dual pressure sensor.

To ensure that a true zero reading adjustment can be set, open the appropriate valves to vent the
HP and LP ports on the sensor so only ambient pressure is applied to the sensor.

Open the Calibration sidebar menu, then click Verify Zero Point Pressures.

b g Yerify Zero Point Pressures ‘

Measurement units: IMetric 'I

_+ Ditferential Zero Baint: Static Zenm Paint:

YTy | | Werify |

From the Actions menu, choose Start Verification.

Ensure the Field Instrument has been vented to zero on static and differential before proceeding.
Once the pressures are at zero, select Metric or US from the Measurement Units drop down menu.
Click Verify for Differential Zero Point.

A single reading will be taken and displayed.

Click Verify for Static Zero Point.

A single reading is taken and displayed.

From the Actions menu, choose Stop Verification.

Check to see whether the displayed readings are within the acceptable tolerance limit:

= Compare the applied pressure reading (0”"WC) to 0.2% FS (Full Scale) for differential pressure.
= Compare the applied pressure reading (O psi), to 0.2% FS (Full Scale) for static pressure.

If the difference for static and/or differential pressure is greater than, or equal to, 0.2%FS (e.qg.,
0.2% FS of 1450 psi FS = 2.9 psi) , calibration is required. Contact Zedi if calibration is required.
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Single-point (zero-point) calibration

>
1

Ealibralensors

Enter the number of
readings that will be

used for averaging.
The default is 20.

N
N
) Usze I 20 readings to average value for calibration
If both sensors require
calibration. do the — Senszor Lalibratar Seral Humber:
differential pressure | static pressure =

calibration first.

Select 1 for zero scale

only calibration.

You should see one — |4 |u_nn [0%) [ , 0.0000 |D_DDD N Calibrate |

row here (Index #1)

for zero scale
calibration.

A checkmark will
appear in the Done
field when the
calibration step has
been completed.

~N o oA oWN

10
11

12

13
14

To perform a single-point (zero-point) calibration:

Open the Calibration sidebar menu and click Calibrate Sensors.

& Calibrate Sensors |
Measurement units: IMetric 'I

Calibration Points:
|,1 v[

Walues:

Inde>:| Done | Target [kPag) | teasured (kPag] | Reading (kPag) |

/ /
/ // AN
//The Target field shows the The Measured field is where you The Reading field displays the
~ pressure ortemperature value  enter the pressure or temperature pressure or temperature value
that should be applied to the  displayed on your calibrator. read by the Field Instrument.

field instrument.

Select Metric or US from the Measurement units drop-down menu.
From the Actions menu, choose Start Calibration.

Select Differential Pressure from the Sensor drop-down menu.
Enter the calibrator serial number if applicable.

Select 1 from the Calibration Points drop-down menu.

Ensure both sides of the core have been vented to atmosphere and the Measured value is set to
0.0000.

Click Calibrate.

The Smart-Alek takes the set number of pressure readings and displays the average value of these
readings in the Reading field.

From the Actions menu, choose Apply Calibration to Smart-Alek.
You will be prompted when the operation is successful. Click OK.
Select Static pressure from the Sensor drop-down list.

Click Calibrate.

The Field Instrument runs through the specified number (e.g. 20) differential pressure readings and
displays the average value of these readings in the Reading column. A check mark appears in the
Done column.

From the Actions menu, choose Apply Calibration to Smart-Alek.
You will be prompted when the operation is successful. Click OK.
From the Actions menu, choose Stop Calibration.

Verify the calibration by completing the Verifying Zero Points procedure.
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Multi-Point Calibration

» To perform a two-point calibration:

o 1 Open the Calibration sidebar menu, then click Calibrate Sensors.
Calibrate Sensors

enter the rumberof e
readings that will be used - ,
X Measuremant units: IMetnc 'I
for averaging. The
default is 20. T
UsEI’ 20 readings to average value for calibration
If bO'Fh pres_sure_sensors Senzorn LCalibrator Serial Humber:
require calibration, /lStanc pressure ﬂ
perform differential ' -
calibration first. Calibration Eoirts:
|2 :I' The first row

Select the number of Valus: /" (Index #1) is zero scale
Calibration Points. : /| calibration

Index | Dane | Target [kFPag) | Meazured [kPaag) | Reading [kFaa] | ’

- . . The second row
— 0.00 0% 0.0000 | 0,000 Calibrate )
A checkmark will b e ! | —I (Index #2) is full scale
appear in the Done field |2 1723683(100%) | 172368326 |0.000 - _ Calirate | calibration.
when the calibration all g I ~
readings have been 9 L .
com |gted The Target field shows the  The Measured field is where ~ The Reading field displays
P ’ pressure or temperature that you enter the pressure or the pressure or temperature
should be applied to the field  temperature displayed on value read by the field
instrument. your calibrator. instrument.

2  Select Metric or US from the Measurement units drop-down menu.
3 From the Actions menu, choose Start Calibration.
If both pressure sensors require calibration, perform differential first.

Once at least one calibration step is completed, you can’t change the Sensor or Calibration Points
fields until all of the calibration steps have been completed and applied to the field instrument

4 Select the pressure to be calibrated from the Sensor drop-down menu.
5 Enter the serial number in the Calibrator Serial Number field, if applicable.
6 Select 2 from the Calibration Points drop-down menu.

Two calibration entry rows are displayed in the Values table. One for zero scale and one for full
scale.

7 Apply a 0.0% pressure target.
8 Enter 0.00 into the Measured field (first row).
9 Click Calibrate.

The Field Instrument runs through 20 readings and displays the averaged value of these readings
in the Reading column. A check mark appears in the Done column.

10 Apply a full scale (100%) pressure target.
11 Enter the value from your calibrator into the Measured field (second row).

12 Click Calibrate.

The Smart-Alek runs through 20 readings and displays the averaged value of these readings in the
Reading column. A check mark appears in the Done column.

13 From the Actions menu, choose Apply Calibration to Smart-Alek.
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Verifying the Calibration

Method A - Verification with Smart-Alek Reporting

Method A is the preferred method. The Verify Calibration feature now provides multiple readings for
calculating an average value for verification. The Verify Calibration feature also lets you generate

automated reports on the calibration.

» To verify the calibration:

N2 1
Werify Calibration

Enter the number of
readings that will be

used for averaging. The

default is 20.

Select the sensor to
verify. If both pressure
sensors require
calibration, perform
differential calibration

(+ l"‘

Uséﬁ 20 readings to average value for verification

Open the Calibration menu sidebar, then click Verify Calibration.

Verify Calibration

Measurement unitz: | b etric -

Werification Type:

Select As found for
pre-calibration
_ verification.

Select As left for
post-calibration

first.

A checkmark will

appear in the Done field ~
when the calibration all
readings have been

completed.

NOTE

o N o o b~

verification.
58???',5 |Static pressure j
| Walues:
Index | Done | Measured Reading
1 , 0,000 Werify Q

-~ The Measured field is where The Reading field Click Verify to begin
you enter the pressure or displays the pressure or  taking readings.
temperature displayed on temperature value read
your calibrator. by the field instrument.

Select Metric or US from the Measurement units drop-down menu.

Select the Verification Type:

As found (for pre-calibration), or As left (for post-calibration).

From the Actions menu, choose Verify Calibration.

Select differential pressure from the Sensor drop-down menu.

Using a Digital Deadweight Tester, apply a 0% pressure target to the Smart-Alek Field Instrument.
Enter the value displayed on the calibration device in the Measured field.

Click Verify.

The Smart-Alek takes a reading and displays it in the Reading column. A check mark appears in
the Done column and a new verification entry row is displayed.

Repeat steps 6 to 8 for the other required pressures.

The required pressures (e.g., 50%, 100%, 80%, 20%, and 0%) are listed in your Field Service
Report, Smart-Alek Information Sheet (SAIF), or work order .

Some jurisdictions also require a verification point at the normal operating pressure as an
additional requirement to API 21.1.

10
11
12

Select static pressure from the Sensor drop-down menu.
Repeat steps 6 through 9 for the static pressure verification.

Generate a calibration report. See “Retrieving Calibration Data” on page 56.

Chapter 3 Calibrating the Field Instrument and Setting Operation Parameters 39



SMART-ALEK COMMUNICATOR V2 USeR GUIDE Zedi

Fieal Time Monitor

Method B - Verification Using the Real Time Monitor
You can also verify Field Instrument calibration using the real time monitor.

New readings are only taken from the Polartek when the Smart-Alek Field Instrument wakes up at its
assigned time to transmit data back to the server, or when a laptop is connecting with the Smart-Alek
Communicator software. The reading taken is then stored in a buffer until the new one is taken.

When testing temperature sensors and Informers with the Real Time Monitor, the same number is
presented from the buffer continually until it is overwritten by cycling the high level processors. This
may give a false indication of a remote accessory being functional or non-functional. The easiest way
to test, is to do a soft disconnect with the software, and then reconnect to the tool forcing it to start up
its high level processor again.

If you want to be able to generate calibration reports, do not use the Real Time Monitor. Instead, use
the Calibrate Sensors method described in Method A (above).

> To verify the calibration using the Real Time Monitor:

1 Open the Utilities sidebar menu, then click Real Time Monitor.

:" Real Time Monitor ‘
Meazuremeant units IMetric 'I
rMonitor Setup:
Take aeading every 3 zeconds
Take a total of 3 readings
Current reading: 3 of 3
rTime [Mountain Daylight Time].—— Yalue T pro— ;I
August 3, 2006 - oy gl LlgssakaE e Oiesegl
15:58:33 Flow integral 0.0000 kPa TN ;0.0000 kPa
.............. A e
Current flaw rate 00000 cumdd Mone 10,0000 eu md
______________ Loy IIITIIII L
~Time (LT Internal temperature 253000 deg C [Mone 5_25-255? deg C
Battery valtage E.230% |Hone (BARIY
______________ Loyl
.&ugzL:IISI:Sgé%DDE Sengor 243 pressure Mot attached A ‘Mat attached
aegs | |EEEE AR PR [ Ha
Senzar 248 temperature Mot attached A ‘Mot attached
______________ P on gttt
Sensor 243; pressure Mot attached :}_Nf.-’-‘«
Senzar 243 temperature Mot attached A ‘Mot attached
______________ P on gttt
Sensor 246 volume to date  |Mot attached LA Mot attached
.............. A
Sensor 247 volume to date | Mot attached A ‘Mot attached
Contact input 1
Contact input 2
kI

2  Select Metric or US from the Measurement units drop-down menu.
3 Vent both sides of the pressure core to atmosphere.
4 From the Actions menu, choose Start Readings.

The Field Instrument takes 10 readings 3 seconds apart and calculates the average.
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NOTE

5

Record the average readings on the Calibration Certificate.

Smart-Alek Calibration Certificate (revc smari-alek caribration sheet sapt 1-0€ )
Date: Check Pass or Fail R R R
Customer: - - If you are calibrating using the
Legal Land Description: . . .
Smart-Alek Serial Number: zecjﬂ.&m?) Real Time Monitor, refer to
suesmn. s snmesw  yOUP calibration certificate for
Technician: (print & sign) Calgary, AB  T2P 3E7 . .
Calborate Fuii 1450 125 | Caliorate Fui1450i20 | Callorate Fuj 2500520 | Callorate Barton 1000/200| Caibrste Barton 2500500 Tel: (403) 444-1100 th IS FI e Id | nstrument.
Smart-Alekin US. units | Smart-Alekin LS. unts | _Sman-MekinlS. unts | _Smant-Alekin U.S. unts | Smart-Alek in U5, units Fax:(d403) 444-1101

DIFFERENTIAL PRESSURE

Some clients will require their

Readings as found Calibrate if necessary Readings after calibration I . b t t f t
BeAL T o) (CONFIGATONE AL ERATE PReSalE SEroRe) RERn TRy own calibration report forma
P range of Smart-Alek Oto[ 300 |WC | dP range of Sman-AlekOto[ 300 |we dP range of Smar-Alek Dto[ 300 |iwe p
[ d DP
— = = to be used.
% of full seals|Target Averags % of full scale|Target |reading % of full seals|Target | Average |f d |b R h
o 0.000 o o o 0.000
20 150,000 100 300 20 150,000 you nee a Ca I ratlon S eet’
100 300 000 100 300 000 H
| | you can download a zed.i
20 60.000 20 60.000 =g - -
0 000 0 0.0m certificate in Microsoft Excel
STATIC PRESSURE (.xls) format from
Readings as found Calibrate if necessa Readings after calibration .
BEAL T OHTGR) (COHFIG MO - GALERATE PRESBIAE sersans) eI MOATOR) Smart-Alek.com/service. It
P range of Smart-Alek Dto[__1000__|PSI 5P range of Sma-Alek Oto[ 1000 __|PsI sP range of Smart-Alek Oto[__1000__|PSI .
also comes on the Service
Actual RTM Correction [Actual RTM
% of full scale|Target Average % of full scale|Target |ressing % of full scale|Target Average Master CD-ROM. When you
0 oo 0 0o 0 oo
50 500.0 100 1000.0 50 500.0 H H
PN -tk PN -tk open this file, enable Macros
associated dP @ full SP| associated dP @ full SP) H H
T nee i s O o (T o nee o s o o (TS to use the unit selection
TEMPERATURE (RTD)
Use either a decade box with 100 ohr resistance or rerove RTD and plug in zedi test pigiail PN 12544 bUttOﬂS.
(REAL-TIME MONITOR) (CONFIG MODE - CALIBRATE PRESSURE SENSORS) (REAL-TIME MCONITOR)
oxpected valus Calibrate If necessary then verify »
actual value
© Degrees F O Degrees C
COMMENTS
All pressure ranges are 2% Fulf Scale except Fuii 2500 which s 3%F .5 ¥s + - 25deqC compared to calibrated test device or probe \
CONTRACTORS. Please leave original Zedi tag on unit, and add your new calibration tag indicating calibration status and date |

Repeat steps 6 to 8 to apply the other required pressures as indicated on the current version of the
Calibration Certificate.

Some jurisdictions require a verification point at the normal operating pressure as an additional
requirement to APl 21.1.

Defining Gas Flow Parameters

CAUTION

Atmospheric Pressure and Differential Low Flow Cutoff

Atmospheric pressure is the average local absolute pressure for the site. It is dependent on elevation.
101.325 kPa is the standard value at sea-level. Typical non-sea level values are in the 90 kPa to 101
kPa (12 to 14.7 psi) range.

Atmospheric pressure and Differential Low Flow Cutoff are used in flow rate information that is
transmitted to the server.

Barometric pressure given in a weather report is adjusted to a normalized sea-level value and is not
the absolute value.

Obtaining Atmospheric Pressure

Atmospheric Pressure can be obtained either directly or by calculating it from the site elevation.

>
1

To calculate the Atmospheric Pressure:
Obtain the elevation of the site.

You can obtain it from your Field Service Report or Smart-Alek Information Form (SAIF), or by
contacting Zedi.
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2
3
4
5

Open the Gas Flow sidebar menu, then click Define Gas Flow Parameters.
From the Actions menu, choose Calculate Atmospheric Pressure.
Enter the elevation you obtained from your GPS.

Click OK.

Obtaining Differential Low Flow Cutoff

Differential Low Flow Cutoff can be obtained from sources such as:

SAIF or Field Service Report forms for new installations.
Operator/Owner of the well.
Zedi Client Services and Support.

the default value is 0.125 kPa

Orifice and Pipe Information and Meter ID

This information is optional and is used if an initial flow rate approximation is required during the
installation. Meter ID can be used to provide additional well information.

>
x*=
Define Gaz Flow 1
Parameters

Enter the Meter ID to

To pre-set gas flow parameters or rates:

Open the Gas Flow menu sidebar, then click Define Gas Flow Parameters.

m Define Gas Flow Parameters

provide additional well | Measuwement urits: |Metric -

information on reports. =

Meter ID I T

The optional orifice and
£ Orifice gerial number: plp.e !n.formatlon are used if
z I— an initial flow rate
é approximation is desired
S Orifice plate diameter: Pipe diameter: during installation.
. @] 25,4000 mm R0.8000  mm
Clickonthetabtoenter = £
flow parameters for ';ﬁ Orifice plate material: Fipe material;
E-Tube. é Stainless steel - Stainless steel -
= Orifice reference ternperature: Fipe reference temperature:
2000 degC 2000 degC
Atmospheric pressure: Differential low flow cutaff:
101.325 kPa 0125 kPa
You mustenter a value for Atmospheric You must enter a value for Differential Low Flow
Pressure. See “Obtaining Atmospheric Cutoff. The default is 0.125 kPa or
Pressure” on page 41. 0.5 IWC. See “Obtaining Differential Low Flow

Cutoff” on page 42.

Select Metric or US from the Measurement units drop-down menu.
Enter the Meter ID.
The Meter ID can be used to provide additional well information for reports.

If an initial flow rate approximation is desired during installation, enter the orifice and pipe
information as shown on your Field Service Report or Smart-Alek Information Form.
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If this installation uses e-tube instead of an orifice meter, click the Elliptical Tube tab and enter the
Elliptical Tube information as shown on your Field Service Report or Smart-Alek Information
Form.

5 Enter the Atmospheric pressure at the site.

Atmospheric Pressure can be calculated from the site elevation.
6 Enter a value in the Differential low flow cutoff field.
7 From the Actions menu, choose Update Gas Flow Parameters.

Initial Flow Rate Factor (IMV)

The flow rate equation can be broken into an Integral Value (1V) and an Integral Multiplier Value
(IMV). The IV integrates the portion that best describes the condition of continuously changing flow
(i.e., square root of SP x dP) while the Integral Multiplier Value (IMV) combines all other (more
constant) parameters such as orifice plate diameter. The IMV is listed here as the Flow Rate Factor.

During normal operation the Smart-Alek will receive a Flow Rate Factor from the Server and will use
it to calculate the local Flow Rate value that is displayed on the LCD. The first Flow Rate Factor will
be sent after a couple of transmit cycles. However, upon installation that value has not been set.
Therefore, if you need to confirm flow rate during installation, you will need to set an Initial Flow Rate
Factor as follows.

Until the Smart-Alek receives a Flow Factor from the server, which will occur after a couple of
transmission cycles, the flow rate on the LCD is incorrect.

CAUTION

SP and dP must be positive and should be near normal operating values when you update the
Flow Rate Factor.

> To define the initial flow rate factor:

(i) @
_)
Define Initial Flow Rate
actar

Open the Gas Flow sidebar menu, then click Define Initial Flow Rate Factor.

P Define Initial Flow Rate Factor |

teasuremnent unitz: [{5ETS

Qrifice plate diameter: Iw mm  Gas gravity: Iw

Pipe diameter: Iw i M2 composition: IW %
Static pressure tap location: Im COZ2 composition: IW %
Flaw meter type: m

Fecorded volume for Novemnber 23, 2003 [Mountain Standard Time); 00875 cum/d -

2 Enter the gas properties from the Field Service Report.
3 Ensure the Smart-Alek is under normal well static and differential pressure at this point.

4 Click Actions menu and select Update IMV Value option.
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Defining Operation Parameters

@

Define Operation
Farameters

CAUTION

A

CAUTION

A

NOTE

» To define operation parameters:

1 Open the Operation sidebar menu, then click Define Operation Parameters.

Define Operation Parameters

rData Beadings:

Usze I one gecond readings to calculate average

Ferform data awveraging every I zecohds

Data Transmizsion:

Tranzmit data ewvemy I minubes

W ait & mawimunn of I mitiutes to transmit data

2 Inthe Define Operation Parameters window, enter the values for each field from the Field Service
Report.

These settings are pre-determined in the sales / monitoring package. Unauthorized field changes
may result in extra billing charges or return site visits to correct the error. These settings must be
confirmed at the time of install with zed.i Client Services & Support

3 From the Actions menu, choose Update Operation Parameters.

Contract Hour Call-In

These settings are pre-determined in the sales / monitoring package. Unauthorized
field changes may result in extra billing charges or return site visits to correct the error.
These settings must be confirmed at the time of install with zed.i Client Services &
Support

The Call-In method for the Smart-Alek changes from the original “interval” call in to structured Dial-In
times. This allows dial-ins for Field Instruments with satellite modems to be more focused around
normal business hour and reporting needs.

Four pre-configured schedules are programmed into the Smart-Alek firmware (High-level firmware
version 2.1.2 or higher).

Times are in Mountain Standard Time (MST).

Call-in times are not adjusted during Daylight savings time. They will be effectively
offset by + one hour in the summer months.

The “Cry-out” function is not affected.
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@ > To set a preconfigured dial-in schedule:

1 In Smart-Alek Communicator v2.05 or higher, Open the Operation sidebar menu, then click

Define Dperation Define Operation Parameters.
arameters

Define Operation Parameters Option A (2996) 2 calls after first
power-up after 6:00am and then
again after 8:00am.

Usel one gecond readings to calculate average Option B (2997) 3 calls = A plus call
Ferform data awveraging every I zecohds oo = after first power-up after 3:00pm'

Option C: (2998) 4 calls = B plus call
after first power-up after 11:00am.

rData Beadings:

Data Transmizsion:

. I— : Option D: (2999) 6 calls = C plus
L e 2= s calls after first power-up after
W ait & mawimunn of I minutes ta transmit data 8:00pm and 1:00am

2 Inthe Transmit data every __ minutes field, enter a schedule code:

Transmit data every Thresholds after which to dial-in, MST (UTC-7)
2996 min  06:00, 08:00
2997 min  06:00, 08:00, 15:00
2998 min  06:00, 08:00, 15:00, 11:00
2999 min  06:00, 08:00, 15:00, 11:00, 20:00, 01:00

3 From the Actions menu, choose Update Operation Parameters.

To prevent unnecessary loading immediately after the top of any hour, a 'dither function® is used. The
Field Instrument calls within 1 hour of requested time (max).
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Selecting the data types that the Field Instrument will transmit back to the server

< > To select server data transmission:

Select Server Data
Transmigzion

Open the Operations sidebar menu, then click Select Server Data Transmission

5 ': Select Server Data Transmission |

Server Data Types:
¥ Trend

[~ Calibration histom

¥ Alarm ciyaut ~ [¥ Event

Event should be the - —
only checkbox that is B

selected, unless

instructed otherwise

by Zedi
2  Ensure that only the Event checkbox is selected.
CAUTION
Ensure that the Exceptions and Calibration history checkboxes are NOT checked (unless
instructed otherwise by Zedi).

3 From the Actions menu, choose Update Transmission Selections.

Starting Normal Operation and completing the configuration
» To complete the Field Instrument Configuration:
g@? 1 Ensure the antenna is connected.
Statlperation 5 Open the Operation sidebar menu, then click Start Operation.

Normal appears in the status bar at the bottom of the window.

@ 3 Click Disconnect from instrument in the toolbar.
4 Remove the serial cable from the field instrument and reinstall the front cover.
5 Swipe the magnet past the window and observe the LCD display.
6 Verify the LCD is operating and confirm the instrument is in Normal mode. Also ensure the date
and time on the LCD display are correct.
7  From the File menu, choose Close Job.

8 Close the Smart-Alek Communicator software.
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When you’ve completed the configuration:

Provide the following information to zedi solutions Client Services & Support:

Client name

LSD

Serial number of Smart-Alek and PolarTek Flow Totalizer (if installed) and sensors (if installed)
Pressure range of the Smart-Alek and the sensors (if installed)

Operation Parameters (usually hourly but occasionally minute data or other)

IP Address you entered into the Smart-Alek (from the IP Instruction Sheet that comes in the
Smart-Alek box).

To contact Client Services & Support, call (403) 444-1100
(Monday - Friday, 8:00am to 5:00pm Mountain Time).

Attach a completed calibration tag to the Field Instrument.

If the Field Instrument was calibrated, forward a completed calibration certificate to Zedi
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Changing Orifice Plate Parameters

If you change the orifice plate, you will need to re-define the orifice plate parameters so the IMV used
to display the flow rate on the LCD will be based on the new orifice plate size.

The values entered at this screen are not sent to the server; they are used only used to calculate the
Flow Rate for the local display on the Field Instrument, which is used until the Field Instrument gets
an updated IMV from the server.

» To change orifice plate parameters:
o 3 From the Mode menu, choose Offline.

Change Oifice Flste 4 Open the Gas Flow sidebar, then click Change Orifice Plate.

L] Change Orifice Plate |
Measurement units: IMetric 'I

Frevious orifice plate diameter; Fipe diameter:

| 254000 mm | 50,8000 mm

Mew orifice plate diameter: Orifice gerial number;
25,4000 mm [

Orifice plate material: Orifice reference temperature:;

IStainIess steel 'I I 20,0000 degC

5 Enter the new orifice plate diameter, orifice plate material, and orifice serial number.
6 From the Actions menu, choose Update Orifice Plate.

7 Click OK.
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Cryout Alarms and Exceptions

CAUTION

A

(o)
Define Alarmz and
Exceptions

Ensure the unit being installed is programmed as required. The Alarms and Exceptions options should
be confirmed with Zedi during any service calls that may require a unit to be replaced.

In addition to alarms set on the Server, the Smart-Alek Field Instrument can also be programmed to
detect and report alarm conditions.

Alarm parameters can include:

static pressure

= differential pressure
- flow rate

- flow temperature

= internal temperature
= voltage

= contact closure 1

= contact closure 2

Cryout Alarms and Exceptions are not the same thing.

Exceptions occur when a “high” or “low” trip point is exceeded for a specific length of time (set in the
Trip Point Exceeded For field). Exceptions do not trigger Cryout alarms. Instead, the Field Instrument
logs the Exception for later analysis.

Cryout Alarms cause the Field Instrument to “wake up” and initiate a call home to the zed.i server at
the next scheduled averaging period (less than or equal to 1-hour intervals). Cryout Alarms occur
when a “high-high” or “low-low” trip point is exceeded for a specific length of time (set in the Trip
Point Exceeded For field).

Once a Cryout alarm has been sent, the Field Instrument does not call out again with a repeat alarm
unless the well parameter has returned towards its normal operating range past an assigned reset level
(Hysterisis). An alarm Cryout can be initiated again if, after a reset, the well parameter again exceeds
the trip point for the required amount of time.

» To set up alarms and exceptions:

1 From the Mode menu, select Configuration.

2 Open the Operation sidebar and click Define Alarms and Exceptions.
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Alarms trigger the Cryout function, if the
High-high or Low-low alarm trip point is

exceeded for the length of time specified.

™\

Select the type of reading that

‘ |
Define Alarms and Exceptions |

The Hysteresis is like a reset gap

you want to monitor for
Exceptions and Cryout Alarms,

. .
/Measurement uriks IMetn-: \

-] |

then select the measurement
units for that type.

Contact closure setpoints set
the amount of time a contact
has to be in an alarm trigger
state (on or off, depending on
the configuration) before an
alarm will be triggered.
Contact closure setpoints don’t
use a hysteresis.

Flow temperature
Flow rate

Internal kemperature
B attery voltage
Cortact inputs

Exceptions are recorded by the
Field Instrument for later
analysis, but do not trigger a
Cryout call.

The Alarms and Exceptions
options should be confirmed
with Zedi if a unit is being

\
~I~ High high alarm - Static pressure i

Trip point:

| 0.000 | kPag | " 0.000) kPag
Alarm ocours when bip point iz excesded fan I SO 0 seconds

steresis; |

;l/- High exception - Static prezsure

Trip paint: Huysteresiz;

| 0.000 | kPag

0000 kRag

Ewception ozcurs wher tip point iz exceeded for I 0| zeconds

T Low exception - Static pressure

Trip point: Huysteresiz;

| 0.000 | kPag

0000 kFag

E xzeption oceurs when bip point is exceeded|far I 0| seconds

[ Low low alarmn - Static pressure

Huysteresiz;
| 0.000 | kPag |

0000 kRag

Alarm oecurs whet g paint i edceeded for I 0| zeconds

Mote: Once an alarm iz detected by the Smart-alek, it will intiate
a connection o natify the server.

4  Select the appropriate (e.g., US or Metric) units from the Measurement Units drop-down menu.

replaced.
Trip paint:
3 Select the parameter to be monitored from the Reading Types list.
For each parameter:
5 Select which Exceptions and Alarms the Field Instrument should monitor.
6 For each Exception and/or Alarm you select:
= Trip Point - enter the threshold that triggers the Alarm or Exception.
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= Hysteresis - enter the “reset gap” between the Alarm or Exception trip point and the reset point
that is used to trigger a second Alarm or Exception.

High &larm Wnimum Tme Reguirement: duration thet the process
wariable must exceed the value specified by the Alarm Activation Lewel
e

'
. ot
High Hysteresis Level difference between

|
' '
M\n‘il Irigner "Cry-Oul® here
I High Alerm Activeiion Level
the high trip leval and the hah reset port

U . QS — S —— — — —Reset Pairt

———————————————— F—— — =~ = ===~ -RestPon

Love Hysteresis Level: Difference bebween
L 0%y THI IEve] and the Ky reset paint

Lovew Algrm Activation Leveal

: P vl frigges “Cry-Out’ hese

b
Loawy Alarm Mirirwn Time Requrement: duration thal the pracess If alarming Gas Flow Rate, please
wariesle must reman less than the value spacifad by the Alarm Activabon Lavel use aither m3.|"dny of mdl'ldrilr

Please ook ot pas trend defa before selecling alarm levels

For Cryout alzrms, the following information iz needed Example to explain Fysteresis

13Vt parameter i BN Garmes 11he Low Alsem Activalion Level Tor Differential Presaura iz 10" W and the

21 Hagh Trip Level desired reset point is 15" WC, the Hysteresis is 3"'WC; it is the amount of change
31 Hgh Hysterasts Leval tovvards the "normal” renge reculrad batora the “Cry-0ut”™ alarm funclion is resed.

47 Hgh Alarm Mnimum Time Regquirement
5] Low Trip Lewal

B) Low Hysteresis Level

77 Lovey Alarm binimum Time Resulremeant

= Alarm/Exception occurs when trip point is exceeded by - enter the number of seconds that the
Alarm or Exception threshold must be exceeded before an Alarm or Exception event is
triggered.

Define Alarms and Exceptions
M eazurement units IMetric B |

Reading Types: o . m
Static pressue b SCE IRpUE Eliy]

Differential pressure Ctate: Contact closure setpoints set

F:ow t:ﬂperature ]m the amount of time a contact
o rate:

Internal temperature has to be in an alarm tr@gger
Eattery voltage Alamm ocours when state is held for ]—2 seconds state (on or off) depending on
MM the configuration) before an
alarm will be triggered.
Contact closure setpoints
don’t use a hysteresis. Enter
the values from your

Alamm occurs when state iz held for ]—'Il seconds (SSrRT;; ?:(illillor:(og?gg?n Form

Mote: Once an alam iz detected by the Smart-alek, it will intiate
a connection to natify the server.

7  From the Actions menu, choose Update Alarm Configuration.

CAUTION
Flow Rate Alarms and Exceptions - On new installs, the IMV flow factor (see page 43) will need to be
set so that the initial flow calculations are not likely to trigger an alarm.
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> To view current alarms:

'E 1 Open the Utilities sidebar, then click View Alarm Cryout Values.

Wi dlarm Crpout
Walues

Alarm Cryout Data |
Ieasurement units IMetlic 'I

Alarms Type Walue |Time [Loczal) |Time [UTC) |High high status |L0w Iy status ﬂ
Static pressune ! ! | Inactive | Inactive
———————— R e n e e R e PP PR
Differential pressure Mone 0 0 ! | Ihactive | Inactive
——————————— s e L e i rEEEREEEEC L EEEE
Flow kemperature Mone 0 0 H | Inactive | Inactive
----------- T P
Flaw rate Mone ! ! ! | Inactive | Inactive
——————————— i e T A it
Internal temperature hone 0 0 1 | Ihactive | Inactive
----------- T P
Battem voltage MHone | | | | Inactive | Inactive _ILI
K1 »

Static pressure alarm:

Alarm type: Mone Alarm walue:

Alarm time [Lozall————— Slarmtime [UTCE— 1 Alarm status:

High high - [nactive
‘ ‘ Lo low - Inactive

Changing Your Password

Periodically, you should change your password. Use a password with both characters and numbers.

CAUTION
Please contact Zedi if you need to add users. Adding new users yourself does not provide those
users with your security level. They may be locked out of important functionality.

» To change your password:
1 From the File menu, choose Change Password.
The Change Password window opens.
2 Type in your new password, then retype your password to confirm.
3 Click OK.
Retrieving data from the Field Instrument

Retrieving Trend Data

> To retrieve trend data from the instrument:
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1 Open the Data Management sidebar and click Retrieve Trend Data.
e ' |
Retrieve Trand Data L Retrieve Trend Data
Retrigrsal Type: [
rDate Bange [Mountain Standard Time):
Start [Vate: Start Tirme:
o111/2004 [ [ R =
End/Date:; End Tiime;
0271172004 o Jossisam =
Recard Count: | 45
2 Select the Retrieval Type from the drop-down list. The default is All records since last transmission
to server.
3 From the Action menu, choose Retrieve Trend Data.
4 From the File menu, choose Reports.

Retrieved trend data records are listed here, in the order they were retrieved.

Report Management

Retrieved trend data
records are listed here,
in the order they were
retrieved. Select the
trend data that you just
retrieved.

Click View Report

Data to see the trend~———

data in spreadsheet
form.

Click Execute Report
to create the report in
a file format that you
can save to disk.

~

X

Beports:
Start time [local time] | End tirme [Incﬂ

Repart type Drate retrieved (local tirme]
» 08-M aw-2004 ED1 Maw-2004 11:53:59 ED2-N0V-2DD¢1

] |

Cloze

Delete Report D ata 1/ Execute Repoart.. |

i Wiew Report D ata |

~ —

Fepart D ata:

1— T/iriﬁiexliliorcal time] Static pressure (kPag) | Differential pregzure [kPa) | Flona teﬂ
> -25.3274 (-0.5024 1 22.907.
2 20041101 12:57:34 2588w s 2298
3 20041101 125353 F T st 22 306
4 20041101 125734 xR osoa 122,926+
il_l 20041101 135353 e os0z :*ii.éﬁ;l
4 3

5 Select the trend data that you just retrieved.
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6 Click Execute Report.

FormReportTrend
_ Clickheretoselecta
location on your
laptop to save the

Report Eile: | A _A\Smarnt-Alek Communicatar

Report Type: |C5V [Comma Separated Values) j report. By default
Reported Time: the report is saved to
(¢ Coordinated Univerzal Time [UTC) ;hledcurrent JOb
olaer.

" Mountain Time

QK. Cancel ‘

About the report file formats

Report files can be saved as one of these two file types (that have specific formatting) for later
processing:

e .CSV(Comma Separated Value). This is a generic format for viewing in Microsoft Excel & database
programs. CSV is the default selection.

= .FAS (Fekete ASCII Standard). Choose this to view the data in Zedi’ ZIPWin Report software.

Once you save the data in one of these two file formats, you cannot convert one format into the other
format. For example, if you originally saved the file as a .CSV file, but you need the data in the other
format, .FAS, you must retrieve the data again from the Smart-Alek and save it as an .FAS file.

Retrieving Event Data

> To retrieve Event data from the instrument:

éﬂ 1 Open the Data Management sidebar and click Retrieve Event Data.
Retrieve Event Data
__ﬁ Retrieve Event Data
Retrieral Type: |,-’.\|I records j

Date Range [Mountain Standard Time):

| [ | =

| | | =

Record Count: | 530

2 Select the Retrieval Type from the drop-down list. The default is All records since last transmission
to server.

3 From the Action menu, choose Retrieve Event Data.

4 From the File menu, choose Reports.
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5

Click Execute Report.

x|

FormReportTrend
~ Click here to

select a location
onyour laptop to
save the report.
By default, the
reportis saved to
the current job
folder.

Report Eile: | A _A\Smarnt-Alek Communicatar

Report Type: |CSV [Comma Separated Values) j
FReparted Time:

(¢ Coordinated Univerzal Time [UTC)

" Mountain Time

QK. Cancel

Retrieving Exception Data

>

2

Retrieve Exception
Data

o o b~ W

To retrieve Exception data from the instrument:

Open the Data Management sidebar and click Retrieve Exception Data.

Retrieve Exception Data

T
-

Betrierval Type: |£q|| records j

Date Range [Mountain Standard Time);

| . =

| -] | =

Record Count: | 0

Select the Retrieval Type from the drop-down list. The default is All records since last transmission
to server.

Select the Start and End dates and times for the range you’re looking for.
From the Action menu, choose Retrieve Exception Data.
From the File menu, choose Reports.

Click Execute Report.

FormReportTrend
~ Click here to

select a location
onyour laptop to
save the report.
By default, the
reportis saved to
the current job
folder.

Report Eile: | A _A\Smarnt-Alek Communicatar

Report Type: |CSV [Comma Separated Values) j
FReparted Time:

(¢ Coordinated Univerzal Time [UTC)

" Mountain Time

QK. Cancel
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Retrieving Calibration Data

> To retrieve Calibration data from the instrument:

1 Open the Data Management sidebar and click Retrieve Calibration Data.
Retriewe Calibration
Data

Retrieve Calibration Data

D ate Range [Mountain Standard Time]:

Start D ate:; Start Time:

[10/ 1/2004 > | 40347PM 2
End Date: End Time:

[12/ 1/2004 || 40347 PM =

Locate Histary

Calibration Higtories:
Date Calibrated | Werified

-

Select the date range (dates and times) for the data you want to retrieve.
Click Locate History.

From the File menu, choose Reports.

ga ~ W N

Click Execute Report.

FormReportTrend
Click here to

select a location
onyour laptop to
Rieport Type: |05V [Comma Separated Values) | save the report.

Reparted Time: By default, the
reportis saved to
the current job
folder.

Report Eile: | A _A\Smarnt-Alek Communicatar

(¢ Coordinated Univerzal Time [UTC)

" Mountain Time

QK. Cancel
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Defining Temperature Sensors

The temperature sensor is defined and the settings are stored with the accompanying Smart-Alek
before it is packaged. If a sensor with a different TCR (Temperature Coefficient of Resistance) is
installed as a replacement in the field, you need to define and calibrate the new temperature sensor.

» To define the temperature sensor:

1
2

~

From the Mode menu, choose Configuration.

Open the Configuration sidebar menu, and click Define Sensor Parameters.

Define Sensor Parameters |

RTD [Rezistive Temperature Detectar]:

IEL:ERET CF 000325

Temperature Range: I 40,0000 deg Cto I FO.0000 degC

Enter the appropriate information from your work order.

In the Type field, select the temperature sensor type attached to the Smart-Alek sensor port.

In the Temperature Range field, enter the lower range and upper range.

From the Actions menu, choose Update RTD Settings.

Click OK.

Calibrating Temperature Sensors

>

A W ON P

To calibrate a temperature sensor:

Only single point adjustments are available for temperature calibrations.

From the Actions menu, choose Start Calibration.

Select temperature from the Sensor drop-down menu.

Enter the serial number in the Calibrator Serial Number field, if applicable.

Select 1 from the Calibration Points drop-down menu.

A single calibration entry row appears in the Value table.

Do one of the following:

Use a Decade Box to generate 100.00 ohms.

The specification to meet is: within + 0.25°C when applying 0°C or 100 ohms at room
temperature. Throughout the range of ambient temperature (-40 to +60°C) there is an
additional allowable error of 1°C (at the extremes).

Use an ice water bath to generate 0°C. This is the preferred method, as it includes the RTD
element, rather than simulating it. See the Smart-Alek Communicator Help File for details on
creating an icebath.

V2 Field Instruments only: Use a temperature calibration pigtail from Zedi to generate 100.00
ohms.

If using a Zedi temperature calibration pigtail, the value will be very close to but not exactly
0°C. The 100 ohm precision resistor has been accurately measured and the actual value along
with the corresponding temperature (near OOC) is etched on a tag affixed to the pigtail.
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NOTE

NOTE

6 Inthe Measured field:
- Enter 0°C (32°F) if using an ice water bath or a decade box.
= Enter the temperature value engraved on the pigtail tag if using a pigtail.
7  Click Calibrate.
The Smart-Alek runs through 20 readings and displayed the averaged value of these readings in
the Reading column. A check mark appears in the Done column.
8 From the Actions menu, choose Apply Calibration to Smart-Alek.
9 From the Actions menu, choose Stop Calibration.
If you have a problem with the calibration equipment, processes, or if the procedure must be
stopped before completion, stop the calibration. The software warns you the calibration has not
been applied and prompts you to continue. Selecting Yes ends the process without making any
changes to current calibration of the unit.
10 Repeat the verification procedure using “As Left.”
Some jurisdictions also require a verification point at the normal operating temperature as an
additional requirement to API 21.1.
11 (When you're finished) From the Mode menu, choose Offline.
» To verify the temperature sensor
1 Select temperature in the Sensor drop-down menu.
A single verification entry row is displayed.
2 Do one of the following:
= Use a Decade Box to generate 100.00 ohms.
= The specification to meet is: within + 0.25°C when applying 0°C or 100 ohms at room
temperature. Throughout the range of ambient temperature (-40 to +60°C) there is an
additional allowable error of 1°C (at the extremes).
= Use an ice water bath to generate 0°C. This is the preferred method, as it includes the RTD
element, rather than simulating it. See the Smart-Alek Communicator Help File for details on
creating an icebath.
= V2 Field Instruments only: Use a temperature calibration pigtail from Zedi to generate 100.00
ohms. Note: If using a Zedi temperature calibration pigtail, the value will be very close to but
not exactly 0°C. The 100 ohm precision resistor has been accurately measured and the actual
value along with the corresponding temperature (near OOC) is etched on a tag affixed to the
pigtail.
3 In the Measured field:
= If you're using an ice bath or a decade box enter 0°C.
= If you're using a pigtail, enter the temperature value engraved on its tag.
4 Click Verify.
The Smart-Alek takes a reading which is displayed in the Reading column. A check mark appears
in the Done column.
5 From the Actions menu, choose Stop Verification.
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Deleting Data Logs

You can remove any previous [and unwanted] data on new units from the manufacturing process at

the Zedi facility.

CAUTION

If you visit a Field Instrument that has been operating in the field, be absolutely sure the trend data
is no longer needed before you delete it.

f Do not perform this procedure unless instructed to by Zedi.

The actual data deletion takes place when the main power is cycled on the Field Instrument. You must
cycle the main power to complete the deletion. If you don’t cycle the power to complete the deletion,

data will be deleted the first time the batteries go low.

» To delete data logs:

Delete Data Logs

F
pr

Delete Data Logs

D ata Logs:

Al data logs

2 Select Trend log only.

1 Open the Data Management sidebar menu, then click Delete Data Logs.

Do not select the All
Data Logs option
unless instructed to by
Zedi.

CAUTION

é Do not select All Data Logs unless instructed to do so by Zedi.

3 From the Actions menu, choose Delete Selected Data Log.
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Appendix A
Smart-Alek Calibration

Smart-Alek Calibration Reference Specifications

Refer to Zedi for current version.

Sample Smart-Alek Calibration Certificate

Refer to Zedi for current version.
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App

endix B

Sample Smart-Alek Programming Sheet

0= e Technician Mame:

Time: Technician's Emplayer:

Cliertiame: P addrezx:
Clk y toon=act hta: EID Mimber:

Site LS00

SAMPLE

Projram e g., SEITEETET)

Oric: dEmeer

LoD getap = 0, T2 HOET):

MeErmedB. U5

MeErredB. DA

ArENE Zed ek ot onE):

om| dracond phankom akanng
& damnt airsctkonal waql ankenna
112 sement aredtim A g akema
15 ement aredtion o yag ankema

Smarks kk e LH

gz amast ks3ledr

O+wes Owo | ket

Pregzare Range:

Modem ®ztzheal kuel

chan e |

RTD @5, 3.5, othe i

Test betconpectbn rsvit

§4comm3 Redl TIms Manlor Readingn [undsrwell pra s |

Barton ciiart Ras

dingn o Lattundsr well pragirs]

zed.i O

solutions

PoRaM ET ER METRIC u.g. sEtprer. @ige:

riatc pres . = k Pa el fat pes. Radhg:

dik e itElpres. | @ k Pa i dhf. pres. @ige
=

fow Emp. A ‘i FE ditt. pez. Eadhg:

fow iteqal | kFa el Tiow B, @

oA e bt tow @&t | 5 o1 mrd |m et oW Emp. Eadg:

Wtenaltemp. |2 ‘i i

battery uo bage | 2 W M

a4z = i | Keler parameker me asued

PEE [T ------ R _f oo bl 2 reor T [§E., Mbing, ==sIng of

245 Emp 2 K= i o spEa o hen
- Keler narAmE e r me 2sued

2HEpRE ol------ KRa_ L _____ Fel ____ 2 reor T |ae., Mhing, csing o

248 Emp = s FF EIrR sped o ber
a PotarTek nane ke me asued

245 uohme x cim it lokiizer 7 |0£. wakr, cordenme KE_“;' huses

T date E E11-H o mechy oher =

= PotarTek parameker me asued
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EIrH o pedy oher) i
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Appendix C
NuFlo Field Programming

zed.i currently uses NuFlo Totalizers to measure values for liquid production at gas well sites. The
Informer connects to the Smart-Alek Field Instrument via a 2 wire cable through a Central Junction
Box.

Each Informer is individually identified with a unique data bus address of 246 or 247. These numbers
cannot be duplicated on tools connected to the same Smart-Alek unit.

Address 246 is usually the number programmed into an Informer if only a single totalizer is being
installed.

Addresses, K factors, and units-of-measure are programmed into the totalizer on the front panel push
buttons. The K factor and units are usually obtained from tags on the turbines located on the flow lines.

» To perform a Factory Default Reset:
(excerpted from the Polartek Informer Plus manual)

Press and hold the Enter key and Left arrow for five seconds and release, default appears.
Reset all options to factory defaults.
To program the K Factor:

Press K-Factor Menu once.

NR Y N

Press the Up arrow to select K factor units. The units are gal, lit, bbl, ft3 and m3.
Note: Typical values are “m3 if K= 200000” and “USG if K= 900”.
3 Press the Left arrow to move to the next option of selecting decimal point location.
4 Press the Up arrow to select location of decimal point in K factor value.
Allow room for all decimal places required to enter K factor.
5 Press the Left arrow to highlight the first number on the far right.
Note: This is the least significant value.
6 Press the Up arrow to increment numbers up.
7  Press the Left arrow again for the next significant value.
8 Press the Up arrow to increment numbers up.
9 Repeat process until all significant values of the K-Factor are entered.

10 You will be prompted to change the Sensitivity setting. The default is ‘Low’ and should be left
there.

11 Press Enter to save.
» To use the Display Options
1 Press Display Menu.

N

Press the Up arrow to select the display volumetric units (automatic conversion). Select M3 or
USG.

Use the Left arrow and Up arrow to select the time scale (sec, min, hr, day).
Use Left arrow and Up arrow to select flow total decimal location.

Use Left arrow and Up arrow to select flow rate decimal location.

(o2 NG ) B S

Press Enter to exit menu and save options.
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>

10
11
12
13

14

To set the Output:

Press Output Menu.

Use the Up or Left arrow to toggle off the 4-20 ma.
Press Enter to advance to the next selection.

Low should be 000000 / off.

Press Enter to advance to the next selection

High should be 000000 / off.

Press Enter to advance to next selection

Pulse out should be off.

Press Enter to advance to next selection.

Set Slave address to 000246 normally (2nd unit is 247).

Use the Up arrow to increment the address number, starting with least significant digit on the right
being changed to 6 or 7 if the 2nd unit.

Press the Left arrow to advance to the second digit.

Press the Up arrow to increment the second address number, being changed to 4.
Press the Left arrow to advance to the third digit.

Press the Up arrow to increment the third address number, being changed to 2.

After the address is selected, you will be prompted to change the Speed setting. The default is
9600 and should be left there.

Press Enter to save the settings.
To reset the Totals

Press and hold Left arrow and Enter key together for ten seconds until tones play to reset flow totals
on the LCD display and to RS-485 output.

Do the wiring:
V2 Field Instrument - Red goes to #1; Black goes to #2 on Central Junction Box (CJB)

V2X Field Instrument - Wiring is done on the terminal block. See the wiring diagram inside the
enclosure.

Perform the Battery and Temperature Test:

Press and release Temp & Battery Test using the Up arrow and LCD displays voltage and degrees.
Expect above 2.9 VDC
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NOTE

NOTE

Appendix D
RS-485 Pressure and Temperature Sensors

(Reference Information Only )

In applications where an instantaneous pressure / temperature sample reading is required, such as
wellhead tubing and casing pressures, the Smart-Alek can connect to up to two RS-485
Pressure/Temperature sensors. The applicable sensors available through zed.i are from Keller and
Canada Tech.

Keller sensors cannot be used with the V2X Field Instrument.

The Sensor is connected to the V2 Field Instrument via a Central Junction Box, or directly to the
terminal block of the V2X Field Instrument. At greater distances it is connected through a Remote
Junction Box and two pair "armoured" cable. Each sensor is preprogrammed with a unique address or
either 248 or 249. For two sensors to be used on the same wiring bus, they must be equipped with
different addresses. For single applications, either address will work. Wiring diagrams are provided
with each Central or Remote Junction Box sent into the field. If more than one unit is being installed,
the second sensor will be wired in parallel with the first. The unique address of each sensor will
identify it to the Field Instrument.

Sensors are pre-calibrated in the factory. There are no field adjustments possible. At atmospheric
pressure the sensor should provide a sample reading of O psi (+ /- 2 psi ). Sensors exceeding this should
be brought to the attention of zed.i Customer Support.

New readings are only taken from the Sensor when the Smart-Alek is powering up its High Level
processor. This occurs when the Field Instrument wakes up at its assigned program time to transmit its
data back to the Server, or when a laptop is connecting with the Smart-Alek Communicator software.
The reading taken by the Smart-Alek Communicator is then stored in a buffer until the new one is
taken.

When testing Pressure Sensors and Informers with the Real Time Monitor be aware that the same
number will be presented from the buffer continually until it is overwritten by cycling the high level
processors. This may give a false indication of a remote accessory being functional or non-functional.
The easiest way to test, is to do a soft disconnect with the software, and then reconnect to the tool
forcing it to start up its high level processor again.

Do not remove the thread protector coupling at the bottom of the sensor. This part is included to
protect the threads on the more expensive sensor.

The use of % inch unions are recommended to prevent unnecessary twisting of cabling during
installation and removal of sensors. Cable should also be restrained with tie wraps or screw in P-clips
to prevent damage from wind, animals, or other wellhead servicing work.
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Appendix E
Updating Firmware in the Field Instrument

Introduction, 70
Additional laptop requirements for updating Field Instrument firmware, 70
Identifying the Field Instrument’s current firmware versions, 71
Preparing to upgrade the Firmware, 72
Upgrading the High Level Firmware, 75
Upgrading the Low Level Processor Program, 77
Completing the Upgrade and Verifying Program Operation, 78
Upgrading Firmware without Procomm Plus (Not Recommended), 80

Current Code Versions, 82

CAUTION: Static Sensitive Device(s).

Contains components susceptible to damage from Electrostatic Discharge. Handle only using
static preventive processes.

caution  This procedure should only be performed by trained staff and operators.

f Contact Zedi if you require further information regarding firmware update
training.

caution  Make sure your laptop is properly set up before starting this procedure.
You need Procomm Plus, two Procomm Plus scripts, four firmware files, and

A access to Firmware Update Mode in Smart-Alek Communicator to complete
these procedures.

All current data stored in the Smart-Alek will be erased (overwritten) when
CAUTION - -

you perform a High Level firmware upgrade. Be sure to make a backup of the

configuration by following the steps in the section "Saving the Smart-Alek

Configuration and Data" of this document so it can be reloaded on the Smart-Alek after

the firmware upgrade is complete.
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Introduction

The term firmware means the programming instructions that stay resident in the field instrument’s
memory, and “run” the instrument. Updating the firmware means that you are uploading a new set of
instructions to the field instrument. The instructions come in a computer file that has .srd filename
extension. You upload the .srd file from your laptop to the Field Instrument.

70

The Smart-Alek Field Instrument has two kinds of firmware:

High Level firmware is the instruction set that “runs” the High-Level processor, which is
responsible for averaging measurements recorded by the Low Level Processor, and for
communicating with the remote server.

Low Level firmware is the instruction set that “runs” the Low Level processor, which is responsible
for recording the pressure and temperature readings.

Additional laptop requirements for updating Field Instrument firmware

Procomm Plus terminal emulation software (v4.8 or higher).

Updating firmware with other terminal emulation software is NOT recommended. We have
customized scripts for Procomm Plus which automate much of the process and reduce chances
of error.

Installation script files for Procomm Plus.

The script files automate the installation of the firmware files. The script files are not the same as
the firmware files.

Updated firmware files.

The firmware files are the actual code that you will upload to the Field Instrument.

Additional hardware requirement for updating V2X Field Instrument Low-Level
firmware

Program Header Cable.

Note: The Program Header Cable is not
required to program the High-Level firmware.
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CAUTION

A

CAUTION

A

Identifying the Field Instrument’s current firmware versions

Connect your laptop to the Field Instrument, following the instructions on page 13. Once you’ve
connected, move the cursor over the status line at the bottom of the Smart-Alek Communicator
window to display:

= The Smart-Alek model

= The Smart-Alek serial number

= The version of High Level firmware currently installed (e.g., rev. 2.1.1)
= The version of Low Level firmware currently installed (e.g., rev. 2.2.0).

You can also open the Configuration sidebar menu and click Initialize Instrument. Smart-Alek
Communicator 2 displays the current firmware version in the Initialize Instrument window.

Installing Firmware Files and Procomm Plus scripts
» To install the Procomm Plus scripts:
1 In your web browser, go to:
https://www.smart-alek.com/service/!General Updates/Firmware/Support Files/

2  Enter your Smart-Alek.com User Name and Password, then
click Login.

3 Click procommscripts.exe

Running the file will install the scripts. Extract the files to the Procomm Plus install directory on
your laptop’s hard drive.

» To download the High Level and Low Level firmware files:

1 In your web browser, go to:
https://www.smart-alek.com/service/!General Updates/Firmware/

2  Enter your User Name and Password, then click Login.

3 Right-click the High Level .srd file (HL__.srd), then choose Save Target As from the right-click
menu.

Do not left-click the .srd file - this might cause the file to be displayed in your web browser rather
than saved on your disk. If the .srd file is displayed in your browser window, do not try to save it
to disk. Instead, click your browser’s Back button, then right-click the .srd file and select Save
Target As.

4 In the Save As window, select where to save the file, then select All File Types from the Save As
drop-down list, then click Save.

5 Click the appropriate Low Level subdirectory, then click the directory (Barton or Fuji) that matches
the pressure core type on the field instrument.

6 Right-click the low level .srd, then choose Save Target As from the right-click menu.

Do not left-click the .srd file - this might cause the file to be displayed in your web browser rather
than saved on your disk. If the .srd file is displayed in your browser window, do not try to save it
to disk. Instead, click your browser’s Back button, then right-click the .srd file and select Save
Target As.
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Preparing to upgrade the Firmware

72

1

3

4

Connect your laptop to the Field Instrument.

See “Connecting your computer to the Field Instrument” on page 13.

V2x Fleld Instruments only - insert the Program Header Cable into the Program Header slot on the
main circuit board.

Start Smart-Alek Communicator v2, and establish communication with the Field Instrument.
See “Establishing a software connection with the Field Instrument” on page 14.

From the Mode menu, choose Offline.

Recording pre-update information
Before you upgrade the firmware, make sure you’ve recorded the following:

The modem settings from the Initialize Modem window. See “Initializing the modem” on page 18.

The settings from the Define Operation Parameters window. See “Defining Operation Parameters”
on page 44.

The settings from the Define Alarms and Exceptions window. See “Cryout Alarms and Exceptions”
on page 49.

The Real Time Monitor averages. See “Method B - Verification Using the Real Time Monitor” on
page 40.

Saving the Smart-Alek Configuration and Data

Note: The following steps apply only if the High Level firmware is being changed. If you are only
changing the Low Level firmware, skip this step and proceed toValidating the Firmware Change, 73

CAUTION

A

Upgrading the High Level firmware may ERASE the data stored in the instrument. Offload all data
that needs to be saved, before updating the firmware.
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6

Open the Configuration sidebar menu, then click Initialize Instrument.

Initialize Instrument

Senial number:

| 100009

| 2.1.4

Lowe leweel firmware wversion:

| 203

Bioot loader wersion:

| 2.36

Contral CPLD:
1]

High lewel firmmare verzion:

High level application code:

2
Low level application code:

2

o= CPLD:

o

Feference Resistors:

Flows Temperature:

I 365.00 Ohms

Preszure Cell

I 5620.0 Ohris

From the Actions menu, choose Retrieve Configuration Data from Smart-Alek.

Validating the Firmware Change

1

2

Select the High Level code you are updating to by clicking "..." and selecting the appropriate ".srd"

file.

Retrieve Configuration Data

Current Firnware Wersion;:

2.1.4

Current Application Code: z

Target Firrmware File: I

Cancel |

Verify the Firmware version is correct, and press OK.

An Analysis of the configuration changes for the upgrade is shown.

rTTETT— x
Analysis results: 2]
No issues found,

Cancel
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CAUTION

A

3 If there are no issues, click Continue.

A status screen appears:

Dperation Parameters - success: data received. :_I
LCD Parameters - succass: data received.

DPE Calibration Conifiguration - succeszs: data received.

RTD Calibration Configuration - success: data received

A/0 Resiztor Values - success: data recenved,

CDPD Modem FParameters - success: data recenwed,

IV Value - success: data received.

Walume Settings - success: data received

Alarm Configuation - success: data received,

Configuration data retneval complete.

If there are ANY problems reported on the status screen, DO NOT continue with the upgrade,
and consult zed.i

4 If no problems were listed, then click OK.

5 From the Mode menu, choose Firmware Update.

6 Click Disconnect from instrument.

Smart-Alek Communicator will prompt you that you are disconnecting while not in Normal or
Offline mode.

7  Click Yes to complete the disconnection.

8 Set the power toggle switch on the Smart-Alek to the OFF position.

Starting Procomm Plus

1 Configure Procomm Plus to talk to the Field Instrument:

From the Options menu, choose System Options, then choose Modem Connection.

In the Setup window, choose direct connect for the serial port you’re going to use to connect
with the Field Instrument from the Current Modem/Connection drop-down menu.

For example, if you're using COM 1, choose direct connect-Com1.
Click Modem/Connection Properties

Select the following in the Modem/Connection Properties window

- Baud rate 9600

- Parity None

- Data bits 8

- Stop bits 1

Click OK to close the Modem/Connection Properties window.

From the Options menu, choose Data options, then Transfer Protocol.
Select RAW ASCII from the Current Transfer Protocol drop-down menu.

Click OK to close the Setup window.
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The status bar at the bottom of the Procomm Plus Terminal window should now look like this:

Ii ANSIBBS | RAWASCI  |diect connect-Com? | 9600 | N&1 [d@ «d@ cd@ cts @ | 1:57FM ||

NOTE: If you don't have ProComm Plus Terminal, please see Appendix D instead of the following
High Level update section and Low Level update section, and then go to the Completing the Upgrade
and Verifying Program Operation section (page 11).

Upgrading the High Level Firmware
» To upgrade the High Level Firmware:
1 Turn on the power to the Field Instrument.

The High Level Bootloader Menu displays.

ication in f

ProComm Plus Terminal displaying the High Level BootLoader Menu

2  Select the dnldhilevel Script from the script selection box:

# procomm Plus Terminal

Fle Edit View oOptions Data Tools Window Help

drldlolesel
FaxFwD
FaxFwDRM
HINTS
HOST
HOSTUTIL
LOGOMWIZ

pehar
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In the Choose File window, select the new high level SRD file

Choose File

ofs Fiename:  [HL20_11.s:d -
Files of ype: [ Detault Files (* rc) = [cereei|
Help |

Sendng: H20_2.sd

Pescent Complete
| BE% [
Byile count: 281352 Fibs Lengihy
Line Counk: 327419
Teansfer stalus: Bites
Bytes/vecond: 11664
Tirme termaning: 00:00003 Cancel

™ Disconnect after fs(s) ransfenad

Monitor the ProComm Plus Terminal display to confirm that the application Erases (the high level
processor memory), and Programs the processor. The display indicates "Done" when the process
is complete. The screen will then automatically display the version information.

Note: If there is a problem while running the script, stop the script and contact Zedi. To stop the
script:

= Press the script "Run/Stop" button on the Procomm Plus toolbar or;

= From the Tools menu, choose Scripts, then Stop Script.

Version
information
displayed in
Procomm Plus
Terminal screen
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Upgrading the Low Level Processor Program
» To upgrade the Low Level Processor Program:

1 Select the dnldlolevel Script from the script selection box

# Procomm Plus Terminal
Fle Edit Vew Options Data Tools Window Help

fal @3] 5] A

: gl b3
= @ ¥ E-

=] llz0_oo04.sed

Eifiza_onos.srd

& File name: |II2D_UDDS.srd

Filez of wpe: I Diefault Files [* 2rd]

Choosing the file in
the Procomm Plus
Terminal

The Sending RAW ASCII File window displays and indicates the progress of the file download.

i sending RAW ASCII file =101 x|

Sendng. | 11200005 s:d |
Fercent Complete
| 79% |

Byte count; 18954 File Length;
Line Ciount; 25463
Transher status: Bytes
Buytes/second: 12703

Time ramaining: 00:00:00

[™ Disconnect after file(z) tiansfeired

Monitor the ProComm Plus Terminal display to confirm that the application Erases (the low level
processor memory), Programs, and Verifies the installation. The display indicates "Done" when
the process is complete. The screen will then automatically display the version information)

Note: If there is a problem while running the script, stop the script and contact Zedi. To stop the

script:

= Press the script "Run/Stop" button on the Procomm Plus toolbar or;
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= From the Tools menu, choose Scripts, then Stop Script.

Procomm Plus
Terminal screen
indicating Erasing,
Programming, and
Verification is done

Version information
displayed in
Procomm Plus
Terminal screen

Completing the Upgrade and Verifying Program Operation

Perform this procedure at the completion of the programming stage(s) to ensure the Smart-Alek is left
in the proper state for continued testing, calibration, storage, or operation.

» To complete the upgrade and verify the program operation:
1 Close the Procomm Plus terminal window.

2 V2X Fleld Instruments only - Remove the Program Header Cable from the Program Header
connector on the main circuit board.

3 Cycle the power on the Field Instrument.

CAUTION
Whenever you cycle power on the Field Instrument, make sure you wait until the LCD display shuts
itself off before you turn the toggle switch to Off.

The LCD may display an "Erasing Data" message at this point.
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Reloading the Configuration Data

1

4
5
6

7

If you upgraded the High Level Firmware, complete the following steps to reload the configuration

data.

If you have not upgraded the High Level firmware, go to “Finishing the Upgrade” on page 80.

Connect to the Smart-Alek with Smart-Alek Communicator 2.

Open the Configuration sidebar menu, then click Initialize Instrument

Initialize Instrument

Senial number:

| 100009

High lewel firmmare verzion: High level application code:
| 2.1.4 2

Loy [ewel firmare version: Low level application code:
| 203 2

Bioot loader wersion:

| 2.36

Contral CPLD: o= CPLD:

:

0

Feference Resistors:

Flows Temperature: Preszure Cell

I 365.00 Ohms I 5620.0 Ohris

From the Mode menu, choose Configuration.

From the Actions menu, choose Load Configuration Data to Smart-Alek.

Confirm the firmware revisions:

Load Configuration Data x|

Previous Fimware Yersion: 2.0.11
Previous Application Code: 2

Current Firmware \l’ersion:l 2.020

Current &pphication Code: I 2

Cancel

Click Continue.

79



SMART-ALEK COMMUNICATOR V2 USeR GUIDE Zedi

80

CAUTION

A

The results screen is displayed.

Operation Parameters - success; data received, _;I
LCD Parareters - success: data received.

DPE Calibration Configuration - success: data received.

RTD Calibration Configuration - success: data received.

AJD Resistor Values - success; data recenved,

COPD Modem Parameters - success: data recened.

IMY Yalus - success: data recaived.

Wolume Settings - success data received

Alarm Canfiguration - success: data received.

Configuration data refrieval complete.

If there are any issues, (e.g., Modem Parameters not loaded), it is possible to enter them in
manually through the appropriate configuration screen.

Finishing the Upgrade
1 From the mode menu, select:
= Offline if you have more work to do on the field unit or,

= Normal if you’re ready to disconnect. See “Disconnecting from the Field Instrument” on
page 17.

2 Swipe the reed switch with a magnet to turn on the LCD Display Module to verify that the
Smart-Alek is operating.

The LCD Module should display a readout that confirms the Smart-Alek is functioning properly.
3 Allow the LCD Module to cycle through the readouts and turn off by itself.
4 Set the Field Instrument power toggle switch to OFF.

Whenever you cycle power on the Field Instrument, make sure you wait until the LCD display shuts
itself off before you turn the toggle switch to Off.

5 V2X Field Instruments - remove the Program Header cable from the mainboard.

Upgrading Firmware without Procomm Plus (Not Recommended)

This section assumes you have experience in ASCII transfers and are skilled in a Terminal Emulator
Program.

Note: You can use any Terminal Emulator program that allows for ASCII downloads. However, you
need to watch the flow control since some programs (e.g. standard Hyperterm) don't seem to
implement it correctly.

For this example, we will use Procomm Plus (just substitute a similar step in your program for each
step).
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To upgrade the High Level Processor Program

Set or confirm Terminal parameters as follows:

= Direct Connect Port (identify COM port being used)
Baud Rate = 9600

Parity = None, Data Bits = 8, Stop Bits = 1 (N-8-1)
Raw ASCII downloads

Select Use hardware (hrdw) flow control

Turn on power to the Smart-Alek by setting the power switch to the ON position.

The High Level Bootloader Menu displays.

Type 115200 and press Enter to set the baud rate on the Smart-Alek.

Set the baud rate on Terminal to 115200 (the same baud rate as the Smart-Alek, set in step 3).

Type "D" to select option D: Download High Level Processor Program as S records... from the
menu and press Enter.

"Ready to accept High Level S records ..." will display.
Start an ASCII transfer to get the file selection window.
Select the High Level Firmware file on your laptop then click Open.

After the file downloads, monitor the Terminal display to confirm that the application Erases (the
high level processor memory), and Programs the processor.

The display indicates "Done" when the process is complete.

Type "V" in the Terminal screen (to select option V: Display Version Information from the menu),
then press Enter.

The Serial Number of the Smart-Alek and Version information for both the High Level and Low
Level Firmware will display.

Type "S" in the Terminal screen to select option S: Set Boot Vector for Application from the menu
and press Enter.

To upgrade the Low Level Processor Program:

Type "L" to select option L: Download Low Level Processor Program as S records... from the menu
and press Enter.

"Ready to accept Low Level S records ..." will display.
Start an ASCII transfer to get the file selection window.
Select the appropriate Low Level Firmware file on your laptop then click Open.

After the file downloads, monitor the Terminal display to confirm that the application Erases (the
low level processor memory), Programs the processor, and Verifies installation.

The display indicates "Done" when the process is complete.

Type "V" in the Terminal screen to select option V: Display Version Information from the menu
and press Enter.

The Serial Number of the Smart-Alek and Version information for both the High Level and Low
Level Firmware will display.

Type "S" in the Terminal screen (to select option S: Set Boot Vector for Application from the menu),
then press Enter.

Go to Finishing the Upgrade, on page 88.
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Current Code Versions

For current firmware and code versions, please refer to
www.Smart-Alek.com/service, or contact Zedi Client Services & Support.
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Glossary

Numeric

1XRTT. A version (generation) of CDMA.

A

Antenna Cable. For a unit with a cellular modem, the antenna cable refers to the 10.6-inch N-Plug to
N-Plug Coaxial Cable that runs from the Low Profile Antenna to the Solar Panel.

B

Battery Dome Cover. One of three parts of the EP Enclosure.

Battery Pack. This refers to the 2.5 Ahr, Sealed Lead-Acid Battery Pack. The Battery Pack consists of four
sealed lead-acid rechargeable batteries.

C

CAL. Abbreviation for calibration.

Cellular Antenna. Refers to Low Profile Antenna used with CDPD communication.

CDMA. Code Division Multiple Access. Known generally as digital spread spectrum standard for a
cellular network. It is a modulation technique for carrying many voice channels over a relatively small
amount of radio spectrum.

CDPD. Cellular Digital Packet Data. CDPD is an IP-based wireless digital packet network overlaid on
the AMPS analog network, supporting wireless access to the Internet and other public packet-switched
networks.

CSA. Canadian Standards Association.

CSC. Circuit-Switched Cellular. CSC modems are based on analog cellular networks (as opposed to
packet switching).

D

dB. Decibels. A relative measure of sound level.

dBm. A measure of sound (decibels) referenced to 1 milliwatt power.

Dual Pressure Sensor. Sensor to measure static pressure and differential pressure.

E
E3M3. 1000 cubic metres.

EID. Equipment Identifier. The six-character hexadecimal number that identifies a specific modem and is
written on the back of the modem.

EP. Explosion-Proof.

EP Body. The EP Body is the central part of the EP Enclosure.

EP Enclosure. The EP Enclosure is the container in which the Smart-Alek is housed. It consists of three parts:
e The EP Body

e The LCD Dome Cover (front dome cover with glass plate)

= The Battery Dome Cover (back dome cover)

ESN. Electronic Serial Number. An Identifier used in mobile phones.
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F
F-F. Female-to-Female. Refers to the type of ends on a fitting, connector or standoff.

FS. Full Scale (with respect to % FS).

H

Host The zed.i host server, which communicates with the Field Instrument.

IMV. Integral Multiplier Value. Specifically, it is the value resulting from the calculation of all other
factors of the flow rate equation not included in the integral value (IV). Both the IMV and IV are used
to calculate flow rate. At times referred to in this document as Flow Factor.

1/0 Cable Assembly. Input/Output Cable Assembly. Port on the Right side of the Smart-Alek. The EP
fitting and internal cable that connects to the wiring board.

1/0 Extension Cable. Also called the T-Sensor Cable. Cable that connects from the Smart-Alek to the
T-Sensor.

IP Internet Protocol.
ISP Internet Service Provider. A company that provides access to the Internet for a fee.

IV Integral VValue. This is the value resulting from the integration of the factored portion of the flow rate
equation that best defines the conditions of continuously changing flow over a specified time period.
Both the IMV and IV are used to calculate gas flow rate.

L

LCD Liquid Crystal Display. Refers to the module that displays the text message through the glass plate
on the LCD Dome Cover (front cover).

LCD Dome Cover. The front dome cover with glass plate. One of three parts of the EP Enclosure.

Low Profile Antenna. Refers to Cellular Antenna used with CDPD communication.

M
mcf 1000 cubic feet.
mmcf 1000000 cubic feet.

M-F Male-to-Female. Refers to the type of ends on a cable, fitting, connector or standoff.

N
N-Plug This refers to a type of RF connector.

NEI Network Entity Identifier. Refers to the Internet Protocol (IP) address that the CDPD Service
Provider, (e.g., TELUS Mobility in Alberta and BC) that they give you when you set up a CDPD modem
account.

@)
OSHA. Occupation Safety & Health Administration.

R
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RF/Power Cable Assembly. Port on the Left side of a cellular Field Instrument. The EP fitting and
internal cable that connects to the Modem Interface PCA. There is also an RF cable that connects from
the Bias Tee to the Solar Panel.

RF/Power Extension Cable. Cable that connects from the Smart-Alek to the Solar Panel.

RS-232 Communication Cable. A straight-through serial cable that connects from the Smart-Alek to the
laptop computer, with M-F DB9 connectors.

RTC. Real-Time Clock

RTD Resistance Temperature Detector. Also called T-Sensor or Temperature Sensor but strictly refers
to the device inside the T-Sensor.

.

T-Sensor. Temperature Sensor.

Temperature Sensor. Also called T-Sensor or RTD. The temperature sensor that is usually installed in
the thermowell that measures flow temperature. The T-Sensor is connected to the 1/O Cable Assembly
on the Smart-Alek.

TNC Jack or TNC End. Threaded N Connector Jack or End.

Y,
V2. Version 2 (with respect to the Smart-Alek version/generation).

Ver. 2.0 Version 2.0 (with respect to the Smart-Alek Communicator version)
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