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INTRODUCTION

JEMWare™ is a Microsoft Windows® based program used with the Scientific Columbus
polyphase electricity meters. The primary function of the program is to establish
communications with the meter and select and configure all register types displayed on the
meter. You can also configure the meter’s primary calibration, communications interface, load-
profile configuration, time-of-use schedules, and other meter parameters.

JEMWare can be used to program the meter, retrieve the meter’s configuration, and set the time
on the meter. The application includes file-management capabilities to save, open, and delete
meter configurations that are stored on the computer’s hard drive.

The program is easy to use, and each operation is accessible through simple Windows pull-down
menus and toolbar icons. JEMWare has many functions that enable you, the user, to more
efficiently process and organize data from metering devices. JEMWare does not have the
capability to download Load Profile data from the meter; the sole purpose of the JEMWare
program is to configure or change the meter’s configuration parameters. For meter data
downloading, refer to the JEMRead application and instruction manual.

MINIMUM SYSTEM REQUIREMENTS

To operate JEMWare successfully, you must have a Personal Computer with the following
features:

Pentium™-90 processor or equivalent using Windows 95/98/NT 4.0 or better

CD-ROM drive

16 MB RAM

10 MB Hard disk space for the application

5 MB Hard disk space for storing meter configuration files

RS-232C Serial Communications Port

Modem using a Hayes command set (if sending data over telephone lines)

If you intend to connect to a network of meters, you must have an RS-232 serial data cable and
RS-232 to RS-485 converter or use an Ethernet connection over TCP/IP. These items are
available from Scientific Columbus or your local electronics supplier.

SOFTWARE INSTALLATION (WINDOWS 95/98/NT 4.0):

Installation is easy using the InstallShield™ Wizard to guide you through the steps.
e The program will have a Name/Serial Number combination that must be entered once at
program installation. The program will not operate unless a valid combination is entered.
If this is a Demo installation, the Name/Serial Number is not required.
e Both individual and multiple-site licensing are supported.
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Uszer Reqistration

Jemware Registration

License Mame DEMO

Licenze Mo. IDEMD

(] I Cancel | Help Demo

r'ou musgt bype vour icense name and number exactly az it appears on
your license agreement. |f you da not have a licenze, click the DERO
button. Contact Rochester Technical Suppart for further aszigtance at
200-881-4156 ar 716-263-7700.

To begin the installation procedure:

1. Insert the JEMWare CD in your computer’s drive.

2. The CD will auto-start (if you have Windows configured this wayy), or you can select
“Run...” from the Start menu.

3. If manually starting, type “d:\setup.exe” (where “d” is the letter of your CD drive).
Click on “OK”.

4. Follow the InstallShield™ Wizard instructions on the screen to complete the
installation.

Note: If your operating system is Windows 95/98, the “Hunt” feature will only work if you
install the JEMWare application in a directory path containing filenames of 8 or less characters.

For example:

C:\Program Files\AMETEK... will not work because “Program Files” is too long.
CNAMETEKVemware. .. will work because each filename is 8 or fewer characters. This is the
default location that the program offers during the installation process.

Uninstalling JEMWare

There are two ways to run the Uninstall program. Each method will have the same results.
Method 1: Select the “JEMWare Software/Uninstall” icon in the Start Menu Program Folder in
which JEMWare was placed during setup. Follow the simple instructions to remove the
program.

Method 2: Click on Start, then Settings. In the Control Panel, double-click on the “Add/Remove
Programs” icon. Select “Ametek JEMWare Software” from the list and click on the
“Add/Remove” button. If you then click on the Yes button, all files and shortcuts installed
during setup will be removed.
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CHANGING METER CONFIGURATIONS

The meters are provided from the factory with a “default” configuration setting (which is listed
in the JEMStar User Manual 1083-600 and Ci20 User Manual 1086-381). This allows the meter
to initialize and operate in its basic form; however you will want to customize the configuration
to your specific application and features. The Meter’s front panel User Interface offers several
basic setup features, however to make most changes in a meter configuration, you will need
JEMWare software.

Certain features of the meter are forced to be re-initialized when portions of the configuration are
changed. This page summarizes the changes that will force a re-initialization. Note that when a
new configuration is loaded into a meter, the meter determines individually if each section has
changed from the currently stored configuration. These features are re-initialized ONLY if the

particular configuration sections are different.

NOTE: You may use the latest version of JEMWare to open a configuration file saved with a prior version, or to
read the configuration from a meter that was programmed with a prior version. If you do this, however, you must
verify all settings in the configuration before saving it or programming it into a meter. Verify the settings by opening
each item in the Meter Settings menu and reviewing the settings. This allows you to be confident that the correct
settings are in place and also allows JEMWare to insert appropriate default settings for features that may not have
been present in the older version of JEMWare.

Display Registers
The Display Registers feature includes the following parts:
Registers in the Normal display list
Registers in the Alternate display list
Registers in the Test display list
Self Read registers
Register Thresholds
Site Monitor alarms
The following configuration sections, if modified, will cause the Display Registers feature to be
re-initialized, erasing all previous data:
e Normal display list
Alternate display list
Test display list
Demand settings
Self Read settings
Primary Scaling settings (including changing VT Ratio or CT Ratio from the meter
front panel.)
e Register Threshold settings
e Demand, Load Profile Interval Timing settings
e Auto BPR Reset changes from the Timekeeping and DST tab.
Load Profile
The Load Profile feature (which does not include individual Event Logs) will be erased and
re-initialized if these configuration sections are modified:
e Demand, Load Profile Interval Timing settings
e Load Profile channel assignments
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Energy Pulses
The Energy Pulse feature will be re-initialized if these configuration sections are changed:

e Energy pulse channel assignments

SECURITY KEYS

Meters include two security keys to protect the meter from tampering and unwanted access to
meter functions. There are two removable jumpers (keys) located inside the meter on the
Metrology board. One security key is used to disable all configuration changes from the front
panel keypad menus, plus the following serial port commands when accessing the meter via
JEMWare. Numbers shown in parentheses are the hex equivalent of the command in JEM
binary (see Command Protocol manual 1083-803).

Enter Test Mode (4D 01)

Preset Normal Registers (57 01)

Preset Alternate Registers (57 02)

Configure Timekeeping (43 07)

Configure Interval Timing (43 08) (demand and Load Profile intervals)
Configure Demand Parameters (43 09) (subinterval length, outage deferral)
Configure Load Profile (43 0A)

Configure Pulse I/0O (43 0B)

Configure Analog Outputs (43 0C)

Configure Primary Scaling (43 0D)

Configure Normal display List (43 OE)
Configure Alternate Display List (43 OF)
Configure Test Display List (43 10)

Configure TOU Schedules (43 12)

Configure TOU Seasons (43 13)

Configure TOU Holidays (43 14)

Configure Loss Compensation (43 15)
Configure Reactive Selection (43 16)
Configure Thermal Time Characteristic (43 18)
Configure Threshold Alarms (43 19)

Configure Site Monitor (43 1A)

Configure DST Schedule (43 1C)

Configure Energy Pulses (43 1D)
Calibrating/Loading Flash Memory

The other key is used to disable just the meter’s RESET pushbutton. With the jumpers installed,
access is enabled. Remove the jumpers to restrict access.

The meters are provided from the factory with both keys installed, thus ready for your new
configuration using JEMWare. If you want to remove the key(s) after proper configuration in
your meter shop, follow the procedure located in the Maintenance section of the User Manuals
1083-600 and 1086-381.

If you attempt to download a new configuration via JEMWare and experience errors related to
the above commands, the security key has probably been removed. You can verify this by
attempting to download a non-protected feature, such as setting the time clock. If this is
accepted, then it most likely means the meter has been security-locked.
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MAIN MENU OVERVIEW

JEMWare is comprised of five Main Menu items (File, Meter Settings, Meter Communication,
PC Settings, and Help) that appear at the top of the program screen.

5. D:WProgram Files\AMETEKAJEMWAREVJEMStarDefault.cfg

File Meter Settings Meter Communication PC Settings Help

D|&|d| s[> RD|S| e|a|L]ve| o] |rEvce] 2 |

File Menu
JEMWare manages meter configuration files through the File Menu. From this menu, JEMWare
opens, saves, and deletes configuration files. The File Menu also provides you access to a
default configuration as a point of reference. You can also compare two configurations at the
same time to determine the differences between them. This is also the menu that allows the user
to change passwords and exit the program.

Meter Settings Menu
The Meter Settings Menu is the section of the program that defines the meter configuration.
Each item listed on the menu brings up a screen that defines certain aspects of the meter’s
configuration. Some of the menus, such as Registers and TOU Setup, bring up submenus that
break down the setup of these parameters even further. When creating a configuration for the
registers or TOU Setup, it is important to complete all of the Menu screens.

Meter Communication Menu
The Meter Communication Menu performs the actual communication with the meter to
download or retrieve meter configurations, and Set or Get the meter’s time.

PC Settings Menu
The PC Settings Menu is used to set up the program for use with your computer’s COM port and
to view/set the internal PC clock.

Help Menu
JEMWare is equipped with a Help Menu to provide the user with assistance for each screen and
program function. Most Help screens include pop-up descriptions of each function.
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UsING JEMWARE

FIRST TIME USE

Open the program by double-clicking on the JEMWare icon on your desktop.
You first select the Default Meter type you wish to use. This can be changed later by pressing
either the JEM or Ci20 buttons on the main menu.

Select Default Meter Type @

Meter: L‘

Ci20
JemStar

The Main Screen will appear with the Login screen superimposed over the top, as shown below.

J

G I & | bo | | vy I"l

D] &% R|&]| @

JEMStar Login

Login Type | Technician ¥
=
[Engineer |

[ ok | Est | Hep |

JEMStarDefault.cfg

For Help, press F1

The JEMWare Login screen is used to assign the initial User Privileges that allow access to the
software.
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User Privileges

JEMWare is designed with built-in security protection that allows only designated users to
access and edit important meter configuration files. There are two levels of access to the
program: Engineer and Technician.

e The Engineer level allows access to all the menu features. Passwords can be
changed, and all meter configuration controls are available.

e The Technician level restricts the user from the “Meter Settings” Menu and the
Configuration Wizard. Also, the Technician level cannot change passwords or
“Save” a configuration. “Save As” is available, which requires a new file name to be
assigned, thus preventing an overwrite of an existing file.

Engineer Login
If this is a first-time use, select Engineer from the drop-down box and click OK. You must enter
the default password 000000 (six zeros) and click OK. Note: Once you have access to the
program, you can change the password to something of your choosing by going to the File |
Passwords menu.

Technician Login
The Technician login does not require a password. Choose Technician and click OK to continue.

After you select a Login type and click OK, the Wizard Source File screen will appear. If this is
the first time that you are using the program, the only configuration (.cfg) file available will be
the factory Default Configuration (Default.cfg). Click OK to open the Default file and begin
editing it for your particular meter settings. If you already have custom configuration files, click
the Browse button to locate the desired file on your hard drive.

- > V=l
;&- D \ProgramminetyCombined lemstar & CiZ20Viemwarey JFMSt: | B '-Ilgl

|Dl@la| slv|Rla| ola|l|ve]o]x]

Wizard Source File 7

FIEET R et E M S tart EMStarD efault. cfg Browse...
l oK I Cancel | Help I

Each custom configuration is saved as an individual file. The Default.cfg file is a special file
that is loaded whenever you start a new configuration. The Default file can be edited and saved
(with a new file name), and the newly saved file will then become the default when the program
is opened the next time.

8
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When a configuration file is accessed by JEMWare, its filename is displayed at the bottom of the
Main Menu screen. This is a reference to which file is currently active in the program. Once a
configuration file is opened, you can access the menus and edit it as necessary.
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Locating a File

JEMWare can help you find configuration files on your hard drive by choosing File | Hunt or by
clicking the Hunt button (flashlight icon) in the toolbar. Simply type in a “keyword” and a
directory in the top two fields, then click the Hunt button. The keyword can consist of any text
that you entered in the five Meter ID fields (such as the Meter Name, Location, etc.). The
program will search the specified directory in your hard drive for .cfg files. JEMWare will
locate and display all the .cfg files that contain your keyword(s). Click on the file you wish to
open and continue.

Hunt for Config File

Search Directory ]D:\AMETEK\JEMWare\ Directory

Search Words l Hunt

Matching Files
JEMStarDefault.cfg

Cancel

Jgd

Help

Properties of Highlighted File

Note: If you are using Windows 95/98, the Hunt feature will only work if you installed the
JEMWare application in a directory path containing filenames of 8 or less characters.
For example:
e C:\Program Files\AMETEK... will not work because “Program Files” is too long.
e C:\AMETEK\Vemware... will work because each filename is 8 or fewer characters. This
is the default location that the program offers during the installation process.
If you are using other Windows applications (NT, etc.), there is no limit to the filename sizes.

10
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THE CONFIGURATION WIZARD

There are two methods available to use JEMWare: the Configuration Wizard and the manual
Windows pull-down menus. The Wizard is designed to be self-explanatory and automatically
guide you through step-by-step procedures to build a configuration file that corresponds to your
meter usage. As you progress through each step of the Wizard, you will logically insert
information as needed. Once you become familiar with the JEMWare process and have some
saved configurations, you may wish to bypass the Wizard and go directly to the pull-down
menus for editing specific sections.

Wizard Optiohs
To choose when you want the Wizard to be Bl e M3
activated, go to the pull-down menu File | v Run wizard manuslly from menu
Options and check the screen with your ¥ {Run wizard on appiication start-upi
preferences' W Run wizard on new configurations

0K I Cancel | Help |

To begin the Configuration Wizard from the pull-down menus, go to File | Wizard, or click the
icon on the toolbar. The default arrangement will have all the check boxes selected. If you do
not have or use a particular option, you can de-select it and the Wizard will bypass those setups

Configuration Wizard E3

Select Feature Groups to Configure

v Meter [dentification
v Frimary Configuration
v

Dizplay Registers

<

le:

v Time OF Use

v Loss Compensation

¥ DST Changes and Timekeeping
¥ &larms

J¥ | Pilge nput A0 st

W &nalog Duputs

¥ Demands

I¥ | Serial Eammunization

I | iisplay Setin

Select &l |

< Black I Mest » I Cancel Help

11
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Once you have selected the correct features for your meter, step through the Wizard by clicking
the Next button at the end of each progressive screen. The features you selected in the first
Wizard screen will determine which screens must be filled in and also the sequence. Use the
online Help buttons available on each screen if you have any questions about setting up a
particular field.

Each Wizard screen has a matching standalone dialog window that is accessible through the pull-

down menus. Refer to the next section of this manual for a detailed description of each menu
function.

12



JEMWare Meter Configuration Software

MENU FEATURES

Whether you use the Wizard or the basic pull-down menus, each configuration window
will look the same. The Wizard will automatically switch from window to window
progressively, where the pull-down menus must be accessed individually. This section
will explain each menu in detail.

FILE MENU

The File menu includes the standard Windows functions such as Open, Save As, Print,
etc. In addition, the following features are special to the JEMWare application.

Compare Configurations

This feature will compare configuration parameters between the currently open .cfg file
and any other saved .cfg file. This can be useful when you are trying to determine the
differences in two setups. From the File Menu, click on Compare Configurations, and
the following screen will appear.

Look in: a Jemiw'areTest_9.1 - ﬁl
[#]BETA_2.cig
default.cfg

File harne: |"_cfg Open

Filez of tupe: IMeter Configurations [*.cfg) j Caneel |

&

Highlight a .cfg file in the list and open it. The parameters will be listed in comparison to
the currently running file.

13
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Comparing Configuration Files

|Fi|e: MDefault cfg |Fi|e: R:%EMSTARMEMWARE WemtwareT est_91MBETA_2 cfg
ﬂ ﬂ Prirt... |
I Line | Differences | Data ;I
1 <1 ANALOG_OUTPUTT_PARAMS= " attz, 0.000000=+000, 1.800000=+001, &
] [ ANALOG_OUTPUTT_PARAMS="&Rs, 1.500000+001, 3.000000e+001, &
2 <1 ANALOG_OUTPUTZ_PaRAMS="aRs, 0.000000:+000, 1.800000e+001, A
(2] [ AMALOG_OUTPUTZ_PARAMS=FF, 1.000000e+002, 0.000000=+000, B
3 <1 AMALOG_OUTPUTZ_PARAMS="olts, 0.000000+000, 1.500000e+002, &
(3 [ AWALOG_OUTPUTZ_PARAMS=Amps, 1.000000e+001, 2.000000e+001, M
4
5 <1 COMM_aNSWER_DELAYED_ANSWER_WINDOW= 2
1] [ COMM_aNSWER_DELAYED_ANSWER_WINDDW=5
g <1 COMM_aNSWER_NORMAL_ANSWER_WINDOW= 00:00, 30, MEVER. Monday, 1.2
[15]] [ COMM_aNSWER_NORMAL_ANSWER_WINDOW= 18:0, 30, WEEKLY, Monday, 1. 3
7 COMM_MODEM_BALD= 9600
g COMM_MODEM_DETAILED_SETTINGS=1.1
| COMM_MODEM_IMIT_STRING=ATH
10 COMM_MODEM_PROTOCOL= BINARY
1 COMM_OPTICAL_BAUD= 3600
12 <1 COMM_OPTICAL_DETAILED_SETTINGS= 2.1
[12) [ COMM_OPTICAL_DETAILED_SETTINGS=1.1
13 COMM_OPTICAL_PROTOCOL= BINARY
14 <1 COMM_PHOME_HOME_SHARED=12:00.1, NOME, Monday, 1
(14 [ COMM_PHOME_HOME_SHARED=12:00. 0, WEEKLY, Saturday, 23
15 <1 COMM_PHOME_MUMBER1=333-9339, FALSE, FALSE, FALSE, FALSE, FALSE, FALSE, 2, ASCIL JEMSTAR Automatic Message
(18] [ COMM_PHOME_MNUMEER1=555-1212, TRUE, FALSE, FALSE, FALSE, FALSE, FALSE, 2, DTMF, CallWendaor -
«| | B

[Different Settings |

The two files are compared, line-by-line, to each other. The line number shown in the
left column is used to itemize each parameter. When you see a line number listed twice,
this indicates that there is a mismatch between the two files. In the example above, line 1
has a discrepancy, whereas line 7 does not. The two lines are discernable both by color
and style. The top line of each pair is red and indicates the working file. The bottom line
of each pair is blue and indicates the compared file. The black (single) line items indicate
that both files match for those parameters.

The alphanumeric codes shown in the above line descriptions are defined in the
command Set Instruction Manual — JEMStar 1083-603 and Ci20 1086-684.

Show Log File

The Log file shows a list of communication activities that occur during normal program
operation. Errors, connections, and validations are shown in chronological order, and
may be used as a historical reference when troubleshooting a problem.

When you open the JEMWare program, the log file jemwarelog.txt is created. As you
perform operations, this file will accumulate data and you can view it by going to the File
| Show Log File menu.

When JEMWare is closed, this file is immediately renamed to oldjemwarelog.txt. You

can view this file by clicking on it and viewing through your Windows text editor. Note
that this file does not accumulate data; it is overwritten with new data every time that

14
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JEMWare is closed. If you want to create a library and save the old data, you must
rename the oldjemwarelog.txt file to a new name.

Log

07/06/2006 11.48:40
Syztemn Command Successful

Tranzformer Corections

07/06/2006 114915
Read Command Successiul

QUERY JEMSTAR STATUS

07/06/2006 11:43:15
Read Command Successful

QUERY JEMSTAR STATUS EXT

Help

View Configuration

This shows the configuration of the currently loaded file.
It can be printed or copied to the clipboard for future use.

Meter Identification -
Todays Date: 14/07/2006 141:59:05 =
File Mame: CoProgramming\Combined Jemstar & Ci20emware\WEMStarJEMStarDefault.cfg

S Ser Mumber: 5500

b 90 Meter: JEMStar ID

Administrator: Sciertific Calumbus

heter Location: Rochester, Mew “ork
Configuration 1D Factory Default
Account Mumber:  1-800-930-3303
heter Form: FORM S

Meter Class Amps: CLASS 20

oltage Range : £9-450

Primary Configuration
MHominal Woltage: 120
Connection Type: 4 Wire Y
Reactive Power. VAR

FT Pritnary: 1.00
PT Secondary: 1.00
CT Primary: 1.00

CT Secondary: 1.00
Linits WWatt W kiloUnits:

Lnits AR G kiloUnits:
Lrits: ot : otz M
< | >

Help Copy to clipboard Frirt
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METER SETTINGS [ Mter Sattings
. . tdeter |dentification. ..

Depending on what meter type you select either by default at Piimary Configuration ..

startup or by selecting either the Jem or Ci20 button on the main Display Flegisters...

menu the meter settings may vary depending on which meter you Load Profile...

wish to connect to. Time of Uze Setup...
Timekeeping and DST Changes...
Alarms...

Use this menu to configure all the meter’s parameters. Each

. . Contact Input # Output. ..
menu selection opens a dialog box that allows you to access and P 2 TR

Analog Outputs. .

enter data specific to that feature. In some instances, the Demands.
information that you enter in one location is automatically copied Cietel TemmmiEaiEn,.
to other menu features as necessary to perform the internal :
. Dizplay Setup...
calculations. B
ratocols...

: . . .. Password Permissions...
The “Meter Settings” Menu is restricted from the Technician Lass Compensation...

permission level.
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Meter Identification

The command group “User-Defined
Meter Identification Information”
provides basic information about a meter.
However, this information is not
necessary for meter operation. If nothing
is entered, there are no defaults assumed.
Each of the five ID fields will accept up to
20 alphanumeric characters. The text in
these fields is searched when you use the
“Hunt” feature.

The Meter ID Titles shown in the
illustration are the defaults, however you
can customize the titles by selecting the
“Change Labels” button, then entering a
new title. In this manner, you can create
any category you wish to keep as part of
the meter data record.

The Current Configuration group box
contains key configuration fields that
must be filled in because this information
is used in other setup screens. Make sure
that your choices are correct for the meter
you are configuring. If they do not match,
the configuration cannot be written to the
meter, and a mismatch error will appear.

Meter |dentification

Meter
ID Titles

Configuration |

s

Meater Mame

Adrministrataor IS cientific Columbus

Location IHochester, Mew Yark,

Canfiguration 1D IFaCtUL'r' Default

Account Mumbey I'l -B00-950-6503

Change Lahels. . | %

 Current Configuration
ﬂhis configuration iz for use with meters of bype:

Meter Farrm IFDHM 9 vl

Meter Clasz Amps 20 A
Yoltage Range |59.48|j
Ok I Cancel

/L

_

Meter Information Labe)

Label 1 IMEter Nam\E\

Label 2 I.-'l'-.dministratur

Label 3 IL::u:atiu:un

Label 4 IEunfiguratiun ]

Lakel 5 I.-’-'-.c:u:u:uunt Murmber

Cancel |
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Primary Configuration

The data in this window must be entered correctly for proper meter operation. These are
the fields that define the nominal voltage, circuit type, voltage and current ratios, and
other scaling factors. The grayed-out fields are view-only in this screen and cannot be
edited, the data having been calculated or taken from other setup screens.

Primary Configuration

Settings |
Primary Secondary Ratio
Mominal Voltage  |120 A PT I1 : I1 I'I.ﬂll]ll] 1
Meter Class Amps 20 = - | [1000 :1
Meter Form IF':'HM 3 Transformer Gain Comection |
Connection Type - Transformer Factor |1 00000000
(Watts ratio across PT and CT)
Reactive Fower Unt &' VAR (" Q Full Scale Watts [7200.00000000
— Measurement Units for Meter Outputs
Wt VA [Units ~] vara [units =l vett [vots | amp, A2 [Amps -]
'S Filu‘u’uhs

ok | cancd |  Hep |

Nominal Voltage: Use the pull-down menu to select the meter’s operating voltage.

Meter Class Amps and Meter Form: These fields were entered on the previous “Meter
Identification” screen and are view-only here.

Connection Type: Use the pull-down menu to select the circuit category.

VTI/CT ratios: Enter the nominal primary and secondary voltage of the VTs to be

metered. Enter primary and secondary amps for the CTs. JEMWare will automatically

calculate the ratio to its lowest form. The Transformer factor is a read-only calculation

derived by multiplying the VT and CT ratio. The Full Scale Watts calculation is derived

with the following formula:

Full Scale Watts =  (Nominal Voltage) X (Meter Class Amps) X (number of elements)
X (Transformer Factor)

Measurement Units for Meter Outputs: Select the scaling of units (kilo, mega, etc.)
that will be used in the meter’s calculations. It is important to remember these units.
The Display Registers, Analog Outputs, Digital Outputs, Alarms, and Load Profile will
use these units of measure in their calculations.

Transformer Gain Correction (Ci20): Pressing this button opens another screen where
the user may enter gain correction percentages for each voltage and current phase input.
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Entering a positive percentage increases the meter's registration of the corresponding
signal (volts or amps) and all measurements that depend on it (watts, VARS, etc.) The
user may enter any percentage between -10.00% and +10.00% in 0.01% increments.

This correction does not affect the meter's factory-established calibration.

Changing the gain of a voltage or current input will cause any single-phase measurement
using that input to increase or decrease by the amount of the change. For example,
changing the Phase A Volts by +1.00% will cause all Phase A measurements to read 1%
high (except for amp quantities).

Polyphase measurements will change by the average of the changes made to each
individual phase. For example, if Phase A Volts is changed by +1.00%, Phase B Volts
by +2.00% and Phase C Volts by +4.00%, the change to polyphase watts is
(1+2+4)/3=2.333%.

NOTE: When sharing a single configuration file among multiple meters, be sure to verify
that the gain corrections are correct for all meters, or else edit them to the appropriate
value for the meter about to be programmed.

Phaze & Fhas= B Phaze C
VT Comection {000z [0.00 % [000 =

CT Carection |n.nn o |n.nu o |n.nn 5

Transformer Gain Correction (JEMStar): Pressing this button opens another screen
where the user may enter gain correction percentages for each voltage and current phase
input. Entering a positive percentage increases the meter's registration of the
corresponding signal (volts or amps) and all measurements that depend on it (watts,
VARs, etc.) The user may enter any percentage between -10.00% and +10.00% in 0.01%
increments.

This correction does not affect the meter's factory-established calibration.

Changing the gain of a voltage or current input will cause any single-phase measurement
using that input to increase or decrease by the amount of the change. For example,
changing the Phase A Volts by +1.00% will cause all Phase A measurements to read 1%
high (except for amp quantities).

Polyphase measurements will change by the average of the changes made to each
individual phase. For example, if Phase A Volts is changed by +1.00%, Phase B Volts
by +2.00% and Phase C Volts by +4.00%, the change to polyphase watts is
(1+2+4)/3=2.333%.
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NOTE: When sharing a single configuration file among multiple meters, be sure to verify
that the gain corrections are correct for all meters, or else edit them to the appropriate
value for the meter about to be programmed.

Transformer Corrections % |

peloosllieions Phasesr FhazeB PhaseC
Riatia [+/- %) | 0,00 |0.00
Phase [+/- degrees) |0.00 000|000

Current Tranzfarmer
Current R ange Phaze &4  Phaze B PhaseC

0 |0000 A Ratio [+-%) |0.00 o000 |ooo
Phase [+/- degiees] [0.00 000 |0.00

| bo [0000 A Ratio (+/- %] |0.00 000 jo.00
Phase [+/- degrees] [0.00 000 |0.00

| o [0000 A Ratio (+/- %] |0.00 000|000
Phase [+/- degiees] [0.00 000 |0.00

| o (0000 4 Riatio [+/- %) |0.00 000 |ooo
Phaze [+/- degrees] ||:|,I:II:I |I:I,I:II:I |I:I.I:II:I

| o 0000 A Ratio (+/- %] |0.00 0,00 |0.00
Phase [+/- degrees] |0.00 oo oo

| o000 A Ratio (+/- %] |0.00 0,00 |0.00
Phase [+/- degrees) [000 |00 0.0

| o 0000 A Ratio (+/- %] |0.00 000 o000
Phase [+/- degiees] (000 000 |0.00

and above Ratio [+/- %) {0.00 000 o000

Phase [+ degrees] Jooo  fJooo |o.00

Display Registers

This menu choice allows the user to determine which electrical quantities are to be stored
in the meter’s memory (registers). The information in the Display Registers can be
viewed on the meter’s LCD panel and also can be read via serial communications. In the
JEMStar, there are 50 Normal registers, 50 Alternate registers, and 50 Test registers
available. The Ci20 meter has a total of 50 registers available distributed between
Normal and Alternate and 50 Test Registers. Normal and Alternate registers can be used
interchangeably to store any parameters. It is your choice whether to assign a quantity to
a Normal or Alternate register, and it is simply a preference to sort functions as you
choose. The Test registers are for temporary storage and only used when in the Test
Mode. All the data in a Test register is cleared when Test Mode is exited.
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The following illustration shows the main Display Registers configuration screen. At the
top, you will notice that the screen has three page tabs: Normal, Alternate, and Test.
Click on the tab for the section you will be modifying, then proceed to Add, Edit, or

Delete registers as described in the following pages.

Display Reqgisters

Mormal Registers I Alternate Registers I

Test Registers I

D | D ezcription | Cluantity | Phage | Direction | ColD | Tou | Reaister =~
I Meter Mame String 1

1 Frezent Time Frezent T

2 Fresent Date Fregent

3 CongwH P.DE.T Wk W Hr Polyphase | Delivered Tatal Consump

4 ConzwWH PRE.T MWk W Hr FPolyphaze | Received Tatal Consump

5 Cong VaRH:ADE.T Wik WAR Hr Phasze & Delivered Tatal Consump

B Cong WaRH:P.RE.T Wk WaR Hr FPolyphaze | Received Tatal Consump

7 Cone VaRH:P.OT1.T Wwik WAR Hr Palyphase | Quadrant 1 Total Consump

g Cong WaRH:PQ2,T MWk WaR Hr Folyphaze | Quadrant 2 Tatal Consump

g Cone VaRH:P.O3.T Wik WAR Hr Palyphaze | Quadrant 3 Total Consump
10 | ConzWaRH:P.O4.T Wk WaR Hr Folyphaze | Quadrant 4 Tatal Consump
11 ConeVaH :PDE.T Wk W Hr Palyphase | Delivered Tatal Consurmp=—
12 | ConzWaH :P.RE.T MWk W Hr FPolyphaze | Received Tatal Consump
13 AvPF.PF ADE.T.MWE FF Phage & Delivered Tatal Average
14 | PkD Jw» :P.DE.T. Wk W atts FPolyphaze | Delivered Tatal Peak Del
15 | TPkD.Date: . | Wk Date 14 Time of F
16 | CndD Amp P, . Wk Ampz Folyphaze 14 Caincider _
17 OIL.M W DD T il ARE T YN [ =P PN P D mmminn Tkl Dm-le Tim
1] ]A »I

fdd.. Edi. | Delete |

o]

Cancel | Help

The display register values can be shown on the meter’s front
panel as up to 8 numerals, with the decimal point O through 3

description. You can enter your own custom descriptions or the

places from the right. Each register has up to a 19-charactey

program will automatically generate an abbreviated description

BT

|Rate E
Inltz Phase W

120.133

Display Register Value

Register
Description

21



JEMWare Meter Configuration Software

Adding a new Display Register

From the Display Registers

screen, click the Add button Dfangeo-s9) B

to access the Add Display Regiter Category  [Regiter 7]
RegiSter screen. Reaister Type IConsumption j

Fill in the fields sequentially Baseiluanty [wrr =] [ DisphyFomat

from the top of the screen = [Frases =] | MunberofDigts [ =
dOWﬂ, because some Directian Im Decimal Paosition IU__,
selections affect the settings =
of other later ones. Each o 2 T etz 12
field is described as follows. I |

[~ Uncompensated

Drezcription Core wHb DE T Wk ;
[ 19 characters ) iR e ¥ Suagesion

Unitz of Measurement Units
[ fram Primary Configuration |

Ok I Cancel | Help |

ID
Assign a Register Identification number.
Register Valid ID
Numbers
Normal 0-99
Alternate 100 - 199
Test 200 — 299

Register Category

Select from the four register categories: [Regiter _____ |
Register: Stores all types of quantitative data iz
Time: Stores time/date information, and associates timeof

other event occurrences such as BPR, freezes, etc. L
Status: Stores meter health status, firmware versions, Totlzaton

segment check, BPR count, and diagnostics vector display
ID: Stores descriptive user text information

Totalization: Display the contents of one of the totalization channels.

in the following fields. The “Register” selection is used for the following
examples. Your choices may be different if you choose Time, Status, or ID.

Note: Your selection of Register Category determines which choices are available
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Register Type

. . Consumption
Choose the type of register from the 10 selections shown. Awerage PF
iPeak. Demand
. . . . Tirme of Peak Demand
Note: Your selection of Register Type determines which Coincident Demand
choices are available below. The “Peak Demand” selection is lTnﬁtantalnews
H H E2Ima
u_sed for t_he following exgmples. Yo_ur choices may be Pesk Thermal
different if you select a different Register Type. Time of Peak Themal
Fredicted Demand

Base Quantity
Select an electrical quantity from the pull-down list. Your options
may vary, depending on your previous choices.

Phase

Choose from the available choices. In this case, choose Phase A, B, g:aseg
C, or Polyphase. Average is available for Amps or Amps® only. Phase
Direction

Depending upon your earlier selections, you may be able to choose W
: . . . eceived
the power flow direction. Note: If you are configuring an

Instantaneous register, you can also set it for Bi-directional.

TOU &
The Time Of Use rate is selected next, if you are using this feature. E
The default is “Total”, but any of eight other rates can be chosen. D
Refer to the Time Of Use Setup menu for configuring the actual rate  |E
schedules. E

H

A

Storage Type
The Storage Type selection is used to define how the register data

. Season Change
will be saved. _ _ _ Billing Period Rieset
A Working Register will store the selected data in real time and Cumulative

Continuous Curmulative

update the displayed quantity on a continual basis. When a BPR is
performed, the contents of the working register are transferred to the BPR storage
register. All peak registers will reset to zero when a BPR is performed. All other register
types will continue to increment.

A Season Change register stores the selected quantity only when a Season Change
command occurs. The quantity in the register is saved until the next Season Change
command, at which time the data is overwritten.
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A Billing Period Reset register will update the selected quantity only when a BPR occurs.
The quantity in this register will be saved until the next BPR command, at which time the
old quantity is overwritten.

A Cumulative register will store the selected quantity when a BPR occurs. The quantity
in the register is saved until the next BPR command, at which time the quantity is added
to the existing quantity.

A Continuous Cumulative register will sum the selected quantity read at BPR plus the
quantity from the Working register. The sum is continuously updated. Note that any
alteration to the BPR configuration will reset these registers.

Uncompensated
Checking this box will cause the values displayed by the register to never have Loss
Compensation applied, regardless of the Loss compensation configuration.

Display Format
Choose the total number of digits you want to display (up - Dizsplay Farmat

to 8), and then select the number of digits to be displayed » I__’E -
to the right of the decimal point. An example will be Humber of Digits =
shown below your choices to confirm that your selection Decimal Position |2 _I?
is correct.

Note: If you select an 8-digit display using the meter front | Example(123455] 123456
panel menu or the “Display Setup” screen, the setting
shown here will be overridden.

Coincident Registers
You can set the following register types as Coincident Registers:
e Time of Peak
e Time of Peak Thermal
e Coincident Demand
If you are configuring one of the - _
three register types listed above, s [Prase & o teberoiogs [ 3
an additional field is available to Direction [Daivered *| | DecimalPosiion [0 =
select the coincident register. Tou T Fl | g @
Use the up/down arrows to select Stoiage Type  [wokng 3]

the register ID# that you want to Corvidertwibhstch 15| ko W POETVR
associate as a coincident register Feak Demand register? . ——

to the one you are setting up.

Reqgister Type Coincident Demand

Baze Quantity  [FPF - Dizplay Farmat

Description

A description of the register’s D1e§cr;1ptiant FD W ADET Wk I Suggestion
use should be entered for (13 charac ErS]_

reference purposes. This can Idnits of kMeazurement Eoelile

) [ from Primary Configuration |
be in your own words or

abbreviations (up to 19 characters), or click the “Suggestion” box to use the default
description. The default abbreviations are defined in the following table.
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Default Register Abbreviation Definitions

Abbreviation Description
Cons Consumption

AVPF Average Power Factor
PkD Peak Demand

TPkD Time of Peak Demand
CndD Coincident Demand
Inst Instantaneous

Thrm Thermal

PkT Peak Thermal

TPKT Time of Peak Thermal
CndT Coincident Thermal
PresD Present Demand
PastD Past Demand

Pred Predicted Demand
WH Watthour

VARH VARhour

VAH VoltAmp hour

QH Qhour

AmpH Amp hour

PF Power Factor

W Waltt

VAR VAR

Q Q

Amp Ampere

Volt Volt

Time Time

Date Date

Freq Frequency

VTHD Volts Total Harmonic Distortion
ATHD Amps Total Harmonic Distortion
A Phase A

B Phase B

C Phase C

P Polyphase

N Neutral

RE Received

DE Delivered

Q1(2,3,4) Quadrant 1(2,3,4)

T Total

Wk Working

SC Season Change

BP Billing Period Reset
Fr Freeze

Cm Cumulative

CcC Continuous Cumulative
Amp’ Amp Squared

Volt? Volt Squared

Amp’H Amp Squared Hour
Volt’H Volt Squared Hour
Av Average
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Register Categories

If you select the “Status” Register category, there =
i : i ID g-3a) |2 .
are several functions that can be assigned to a Iizug= =22 —

register. Reqister Categon IStatus j
e Five “Status” functions that display the Register Type Present Status [ |
> . Last Freeze Status -
meter’s health status at the listed Lot Gomerns Crmhs
occurrence. ity I rljle?islter wﬁr
. - [ ju[u] er
e Two meter Firmware Version (FW Ver) Bk o
H . H Segment Check
choices: Metrology or Register FW. T
e A Blank display that can be used for data islble et
- . ala Vectar
security if you do not want any | Whlb Vector |
information viewable on the meter. e Vel Veotor s

e Segment Check to verify that the entire meter display is working. This will turn
on all the LCD segments, resulting in a black screen with no spaces.

e Five “Vector” functions that display voltage and current quantities as a vector
diagram on the meter.

e Reset Count register that displays the number of times the meter has performed a
Billing Period Reset since the last register reconfiguration.

The “Time” Register category includes the -
following funct;gons: ¢ piase0-s9) [ ]
e Five “Time” functions that display the Register Category ~ [Tire [
meter’s time of day at the listed Register Type
occurrence. Last BF i i
e Five “Date” functions that display the y [ |LestFesee Time
meter’s date at the listed occurrence. ] 'f?rﬁteso'?ﬁ;ﬂ B'g'?
e Demand Time Remaining that displays the [’;zfean;g%t:te
time (in seconds) remaining before the | Last Freeze Date
next demand (sub)interval closure. | past seasn bate -~
e Days on Battery, which displays the = [ |DmdTime Remaining z

number of days that the meter has operated under the internal battery. The
internal battery is used to retain memory and clock functions whenever the meter
is not powered (see Maintenance section for further information). This register
will continue to accumulate until the battery is replaced. A status indicator will
appear after 730 days (2 years) are accumulated.

The "Totalization" register category allows the user to select one of the twelve
Totalization channels for display. See the section for Totalization for details on
configuring Totalization channels.

Edit an Existing Display Register
Highlight the register in the list that you want to change, and then click the Edit button.
The Edit function for an existing register is identical to adding a new register (see above).
Go to the area to be changed and select the correct new setting. Click OK after all the
changes have been made.
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Delete a Display Register
Highlight the register in the list that you want to remove, and then click the Delete button.
You will be asked if you are sure you want to remove the selected register. If you click
“Yes”, the highlighted register will be removed from the configuration.
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Load Profile

The Load Profile screen contains parameters that set up the Load Profile storage areas in
the meter. This configuration is only necessary if you are using the Load Profile features
of the meter.

A meter can be equipped with 4 Load Profile channels (standard) or 12 channels
(optional). The following parameters are common to all channels:

;
Number of Load Profile Days mo

These are read-only fields that Bt
d- I h - b f Channel | Lluantity | Phaze | Direction | Recaords | Kmn Y alue |
|Sp ayt € apprOXImate numboer o 1 Ampz THD Phaze & TOU Ovemide | 0.0100
i 2 W H Phased  Received  TOU Owvemide | 7.0BEY
days Of Load PrOfIIe data the meter 3 \"'AFl[Hr F'hzz:.-‘-\ Dzﬁfé\::d Alwaysvem i 7.0BR7
can store in memory. The amount 4 AR Hr Phased | Received | Always 7.0567
. 5} Yotz THD Phaze & Always 1.0000
of storage is based on the number 6 Fiequency | Phase Alays 1.0000
H b7 [EwtemalPulse | | [Awaps [lo000
of LP channels in the meter. 8 Wats o Phaseh  Delvered | Ahways 01600
Intel’val Length 9 W atts Phased | Delivered | TOU Owenide | 0.1600
Each Load Profile is divided into a

user-defined interval. The interval : o

R E stimated ['aps of Storage for Configuration List Above
length is the same for all channels § Chervels(Stardard) (45 12 Channels (Dplional] &1
SO that the Channe' data can be The last meter to use thiz configuration had capacity for |12 channels
compared to each other. Choose
from the pu”-down Ch0|CeS Of 1 to Interval Length [mins]|15 vl Extemal Interval Sync [ Freeze Markers [

60 minutes. add. | Ed. [TT—epy | Delete |

ak Cancel HED
| \'\\ | |

The External Interval Sync can be
used to trigger the start of a Load
Profile Interval from a remote
source. If enabled, this will
override the Interval Length setting
and start a new interval
immediately upon sensing an input

pulse. To use this feature, you r.s m

must have the Pulse Input option in Quantity IE:-tternaIF'ulse -] Cancel |

your meter, and configure one of kenvialue [1.0000 | urits chosen . |
the two input channels for “Interval in Primary Cfg )

¢ During TOU Override Only

Edit a Load Profile

Channel

Sync”, Records:
Freeze Markers

Check this box if you want the
event list to include data showing
when Freezes are generated. Note Fhiasel e AT TR REE I R
that this will use some of the Load
Profile storage memory, thus decreasing the total number of LP days available.

Direstion %) Delieed LN 0
) Beceived A ] [
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Edit a Load Profile

Note: JEMWare will always allow up to 12 Load Profile channels to be configured.
However, if you are downloading the configuration to a meter with only four active
channels, only the first four will be used.

To edit an existing profile, highlight the channel number and click the “Edit” button. The
following attributes can be specified for each individual channel:

Quantity

From the pull-down list, choose the electrical quantity that will be profiled for this
channel:

Watt-Hour | VAR-Hour | VoltAmp-Hours | Amp-Hours | Watts | VARS | VoltAmps |
Volts | Amps | Power Factor | Hertz | Volts-THD | Amps-THD | Pulses | Status | A? | V? |
A2-Hour | V3-Hour | Q | Q-hours | Totalization 1 - 12

Km Value

Enter a Km constant that represents the desired Load Profile pulse weight. This value
should be based on the units (kilo, mega, etc.) that were previously chosen in the Primary
configuration screen under “Measurement Units for Meter Outputs”.

Uncompensated

Checking this box forces the quantity measured by this Load Profile channel to never
have Loss Compensation applied, regardless of the settings of the Loss Compensation
configuration.

Records

Choose how you want the LP Channel to record data. The standard selection is
“Always”. If you want to control the recording of LP data, you can select “During TOU
Override Only”. The Time of Use Override feature is set on the Contact Input/Output
screen. By using one of the Contact Inputs as an external trigger, you can switch Load
Profile recording on and off in conjunction with the Time of Use register settings. Refer
to the Load Profile description in the JEMStar User Manual 1083-600 and Ci20 User
Manual 1086-381 for more details.

Direction

Select whether the measured quantity is Received or Delivered power. Note: If Amp-
Hours, Volts, Amps, Hz, Volts-THD, A%, V2, A%-Hour, VV>-Hour or Amps-THD is chosen
as the Quantity, the Direction is not selectable. Q1, Q2, Q3, and Q4 are enabled only
when VAR or VAR-Hours is selected.

Phases
Choose the phase(s) to be profiled: A | B | C | N | Polyphase.

e If Quantity is Volts, Watts, Watt-Hours, VARs, VAR-Hours, VA, VoltAmp-
Hours, A%, V2, A>-Hour, V?>-Hour, or PF, select one choice of A, B, C, or
Polyphase.

e If Quantity is Amps or Amps?, select one choice of A, B, C, N, or Poly.
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e If Quantity is V-THD, or A-THD, select one choice A, B, or C.
e If Quantity is any other, there are no phase choices.

Time of Use Setup

Time of Use is a standard feature that is used to automatically adjust billing rates on a
user-defined calendar. There are up to 8 possible TOU rates that can be programmed to
meet a wide variety of scheduling needs. Each rate can be set to take effect at any time of
any day. In addition, schedules can be arranged to change on the start of a season period
or a single holiday date.

There are six category tabs at the top of the TOU screen. Use the arrow buttons at the
right side of the window to scroll back and forth. The function of each tab is described
below.

e Season Schedule — programs the start dates of the season changes.

e Spring, Summer, Autumn, and Winter Rates — allows up to 8 rate changes per day
for each day of the week, plus two holidays. Note that the seasons can be re-
named, and yours may be different (see below).

e Holiday Schedule — programs single date occurrences for holiday rate changes.

Time of Use Configurations |
Season Schedule | Spring Rates | SummerRates | AuumnRates | winter |4 ¥ |
[ ate | Seazon Change |

03/20/1999  Spring

06/21/1999  Summer
09/20/41999  Autumn
124214999 Winter
03/20/2000  Spring
06212000 Summer
0942042000  Auturn
1242142000 winter
03/20/2000  Spring

06/21./200 Summer Add Definite D ates
09/20/2000  Awturn

Remove Selected

|
12/21/2000  ‘Winter Add Felative Dates |
|
|

Remove All

Mumber of Entries: 12 hd & B0

(] I Cancel | i Help
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Season Schedule
There are 4 season schedules available. When entering seasonal data, you can program
up to 80 season changes (20 years). Season changes can be added as definite dates (i.e.
4™ of July), or as relative dates (i.e. first Sunday of May).

Rate Schedules (one for each of the 4 seasons)
There are up to 8 configurable TOU rates available (A-H), plus a Total (T).
Each schedule can accept up to 8 rate changes per day, for each day of the week, and two
holidays. Each rate change must be configured with the time of day when it will occur,
and the rate (A — H) that is to apply.

Time of Uge Configurations | x|
Season Schedule Spring Rates I Summer Rates I Avturmn Rates | winker |4 ] ¥ . .
. As a time saver if
Da_l,l| ‘Iane| 2 ange| 3dane| 4ane| 5tange| Bth ange| ?lanel Sh ange| I eaCh day of the
00:00 - &, 03:00-B 06:00-C 03:00-D 12:00-E 15:00 - F 18:00 - 3 21:00-H . L.
Mom  OC0:O0-4 00:00-4  OO00-A  O0O0-A&  O0:00-A - week is 5|m|Iar,
Tue OX00-4  00:00-4  0000-&  000-&  OQ00-4 -
Wed 0000-A  00O0-4  ODOD-A  OD:O0-4  OO:00-4 A you can program
Thu 0X00-4  00:00-4  0000-4  000-&  OQ00-4 - 5 .
Fi  0000-A 0000-4  0O00-A4  0000-A  0Q00-A A Monday’s settings,
Sat  0X00-4  00:00-A  0000-A4  0X00-A  OQ00-A - i
Holl  0X00-4  00:00-4  0000-4  000-&  OX00-4 - then Slmply copy
Hol2  00:00-A4  0000-4  0000-4  OKOD-A  O000-4 - these to other days.
Edi... |

Copy Monday's Settings

()4 I Cancel Help
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To set a Rate Change configuration, go to the proper season tab, highlight a line in the
above rate list, and then click the Edit button. The following screen will appear.

Monday Hate Changes

Tirne R ate

end Joooo  =fa

Cancel |

Help |

3

d fooon = a

4h foooo =
U [T
Bh [oooo = [a
7th fooon = s
gh Joooo  =fa

Led Lol Lef Lef o] Lef Lol

You can enter up to eight rate-change times for the chosen day, then map a rate (A — H)
for each time. Time is always entered in 24-hour format. Click OK when this day is
complete and continue in the same manner for the rest of your daily TOU settings.

Holiday Schedule
This schedule can list up to 400 holidays. Each holiday definition consists of a date when
it occurs and a corresponding designation for “Holiday 1” or “Holiday 2”. A description
is optional, and is only used for reference when viewing JEMWare (the description is not
stored in the meter). Holidays can be added as definite dates (i.e. 4™ of July) or as
relative dates (i.e. first Sunday of May) over a range of years.

Time of Uze Configurations x|
Summer R ates | Auturon B ates I “winter Fates Haliday Schedule I b | L4 |
I Date | Tupe | Diezscription |
01/01/1939 Mew Tears
0543041999 Holl temarial D ay
/0142000 Hol2 Mew Years
05/07/2000  Hol2 Mother's Day
05/28/2000  Holl temarial D ay .
/0172001 Hol2  MNewvears Add Definite Dates
05/06/2001  Hol2 Mother's Day -
05/27/2001 Holl  Memorial Day Add Relative Dates |
/0142002 Hol2 MNew Years
05/08/2002 Hol2 Mather's Day Remove Selected |
05/26/2002  Holl temorial D ay
05/04/2003  Hol2 tather's Day Femove by Desc.
05/02/2004  Hal2 Mother's Day
05/01/2005 Hol2 Mother's Day ._,I Memorial Day j
Remowve Al |
Murnber of Entries: 14 Maw: 400

ak. I Cancel | Help |

Note that each rate period (Spring, Summer, Autumn, Winter) can have separate Holl
and Hol2 rates. Be sure that you are in the correct rate period that encompasses the
holiday date when you configure the TOU rate.
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Timekeeping and DST Changes

Use this menu to set up the meter’s Time and Date functions, including Daylight Savings
Time (DST) adjustments. Note that there are two pages to this screen. The first one to
appear is the Timekeeping page. Click the tab labeled “DST Changes” to set up the
meter for Daylight Savings Time.

Auto RegiSter Freeze Timekeeping and D5T Changes E3
Configure this Group Box

Timekeeping | DST Changes |

for the exact time you want _ o
a Register Freeze to occur. —&uto Register Freeze———————— [~ Auta Biling Period Rezet
Frequency Aeekly Frequency lm
Auto Billing Period Reset Dapoiweek[Fidy  T|| | Dayeibionll =1
Configure this Group Box TmeafDay [2300 5 | TimeofDay [o000 =5
for the exact time you want et ok Sy F 'T__f:jum T
i || oo o
perform a BPR at every € Intemal fime of ey 200 =
Time of Use season change Regster 1 3 < [Fons'WH :PDETWk
occurrence. Reister 2 ]4_j CanswH PRE.TWk
Reqister 3 ’5_:1 |Enns,\-"AHH:F',DE,T,Wk
Register 4 ]Tj IAvPFPF A DE Twk
Meter Clock Sync

Click the radio button in o |
this Group Box to set how =
the meter clock will be synchronized. The line frequency option is taken directly from
the A-phase input and automatically interprets whether the meter is 50Hz or 60Hz.
Internal sync uses the meter’s internal crystal oscillator.

Cancel | Help |

Self Read

The Self Read function can be used in a manner similar to Load Profile, whereby the
meter can automatically read up to four registers on a user-selected schedule. Click the
up/down arrows to scroll through the currently configured Normal and Alternate
registers. The Display Register ID numbers are shown, along with the register’s
abbreviated description.

Note: Self Read registers should not be used a replacement for Load Profile channels.
Memory is very limited and only can store up to two days of readings.
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DST Changes

This page is used to
incorporate Daylight Savings Timekeeging DST Changes |
Tlm? adJUStmentS that may be Year | Begins | Change | Ends | Change | Time | = Time Carrection at
required, depending upon the 1998 45«60 1N 60 00 DS Change[mi]l
) . 1933 4/4  +60 1030 60 000 [0 =
meter’s location. The 000 42 60 1028 E0 OO0 =
000 41 8D 1027 60 000
standard United States DST ooan o aeow I Add..
table is saved as the factory 2003 46«60 10431 60 000 —
. 2004 44 .BD 1030 60 000 |
default (see example at right), 005 43«50 10428 0 000 Eai
but this can be edited or 2006 42 60 10427 60 000 _ Ed |
207 41 B0 026 B0 000
deleted at any time. The DST 2008 46 +50 10425 60 0:00 Load Table...l
. . o084/ +ED 10431 60 000
table is saved in the JEMWare 2010 44 460 10/23 60 00 Save Table...|
. o1 443 B0 028 60 OO0 —
program directory on your 2 4N +60 17 60 om0 [ B i
oMz 47 B0 026 60 000 Dyl i
FOmpUter as a_ Comp|?te|y 2014 4/5 +60 10/31 B0 con x| ?.ﬂﬁ,ﬁ:&ﬂts
independent file. This allows e
you to make a custom table

based on your particular time
zone, save it, and easily load |
it into multiple meters, just as

you would a configuration (.cfg) file.

IMPORTANT: When you open a configuration file (.cfg), it will look for its associated
Daylight Savings Time (.dst) file. The .dst file must be located in the same directory as
the .cfg to find it. If the .cfg doesn't find its associated .dst file, JEMWare will post an
error during download and prompt you to enter or Browse to the location of the file.

Using the DST Settings
You can add a new year (up to 2036) to the table at any time. Use the Edit button to
make changes to an existing year.

Load Table is used to assign an existing .dst file to the current configuration. When you
click the button, it will prompt you to browse your JEMWare directory and select a .dst
file. Save Table will save a new or modified .dst table. You must assign a name to the

new table, just as you would save any Windows file.

Click the “Enable Automatic Daylight Savings Time Adjustments” check box to activate

the settings you have just created. Make sure this box is unchecked if you are not using
DST.
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Alarms

This selection configures the various alarm conditions that can be used to activate the
display annunciator, the digital pulse outputs, and the phone-home modem. The basic
default settings are all Alarms turned off; you must turn on each one that you want active.

A Site Monitor Alarm is used to indicate power line anomalies associated with the
voltage or current of each power line phase. You can select any or all phase(s) and
specify one or more conditions on each phase to trigger an alarm. Note that there is only
one Site Monitor alarm output. If you set multiple conditions, any one of the conditions
will activate the alarm. Note: JEMWare allows you to query the meter to determine the
condition that caused the alarm.

A Threshold Alarm provides an indication when a user-selected storage register exceeds
predetermined limits. Any Instantaneous electrical quantity can be used to trigger an
alarm (time & date are not valid registers for alarms). Note that there are four Threshold
Alarms available, but you can only monitor one register with each.

To enable a Site Monitor Alarm, click the check box associated with the parameter and
enter a value in the corresponding edit field. When the value is exceeded, an alarm will
be generated.

Threshold and 5Site Monitor Alarms

Site Monitor Alarms |T|-||-eshgld Alams I

MOTE: All voltages and cuments are in primany units.
— Phase A —Phasze B —Phase C

: I— [~ Owver Voltage Ie— [~ Ower Voltage
[ Under Voltage I— [T Under Voltage I— [T Under Violtage
[~ Valtage Swell I— [~ Valtage Swell Ie— [~ Voltage Swell
[ Voltage Sag I.— [~ Voltage Sag I— [~ Voltage Sag
[T Over Cument I— [T Over Cument I— [T Owver Cument
™ Under Cument I— ™ Under Cument Ie— ™ Under Cument
I PF High [0 || PFHg o || PrHgh

I PF Low o || Priow o || PFLow

[~ Power Reversed [~ Power Reversed [~ Power Reversed

[~ Meutral Curent Swell I: v ‘alts Imbalance

™ MNeutral Over Cument I: V¥ Amps Imbalance IE- ¥
II]I

[~ Voltages out of Sequence Vaoltage Sag / Swell Duration (in sec )

Set No Alams |

HAAHARAN
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Alarms can also be configured to drive one of the meter’s Pulse Outputs. Refer to the
Pulse Input / Output section of this manual for further setup instructions.

To enable a Threshold Alarm, choose a register number by scrolling through the list of
currently configured registers with the up/down arrows, then entering an upper and lower
limit where the alarm will trigger and reset, respectively.

Threshold and Site Monitor Alarms
Site Monitor Alarms  Threshold Alarms I

¥ Threshald &lam 1

¥ Threshold &lam 2

Register |0 j'lEnns,WH 4. DE.T k.

—Active Palarity

Upper 100 * Closed ¢ Open

Lower I1 a

Jpper

—Active Polarity
' Clozed % Open

Fiegister [100 i“PkD Amp &, E Wik

Lower |2':'

—Active Palarity
@ Clogsed € Open

—Active Polarity
) Clozed ™ Open

V¥ Threshold &lam 3

Reqister 110 le’kT M ADE, Wk

Register 157 il'IEndD,‘-a‘A A RE. Wk

—Active Palarity —Active Palarity
Upper |300 (" Clozed ©* Open Upper " Closed & Open
—Active Palarity —Active Palarity
Lawer I3E| " Closed 1 Open Lower I‘”:| € Closed © Open
0k I Cancel | Help |

Note: The Active Polarity (Open | Closed) of the Lower Threshold must be opposite of

the Upper threshold polarity.

Contact Input / Output (JEMStar)

This screen is used to assign the operating
conditions of the Contact Input and Output
channels.

Inputs
There are two Contact Input channels
available on both types of I/0 board. The
inputs require a switched external voltage
source of 10 — 40 Vdc to activate them. Refer
to the JEMStar User Manual 1083-600 for
input ratings and wiring information.

Any of the following functions can be
assigned to each Contact Input channel:
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r~ Input Channel
Charimel 1 I Interyal Sync j
Channel 2 IExternaI Energy j
TNEkEride Eate m
r— Output Channel

Channel 1 IEnergy Pulze, Narm. Open jIW Hr  Settings... I
Channel 2 IEnergy Pulse, Narm. Open jlW Hr  Settings... I
Channel 3 IEnerg_l,l Pulze, Morm. Open jI\’AH Hr Settings... I
Channel 4 |Energy Pulze, Morm, Open jl\’AH Hr  Settings... |

Appliez only to 5 Channel K2 Option Board:

Channel 5 IEnerg_-,l Pulse, Norm. Open j IW Hr Settings... I

Contact Input / Output

o]

Cancel I Help
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Interval Sync

This setting can be used to accept an external momentary contact closure that will trigger
the start of a Demand Interval. By wiring a series of meters to operate from the same
contact closure, you can synchronize the Demand Interval timing among the group. You
must enable this feature on the Demand Information menu by selecting a check box on
that screen.

External Status
This setting will monitor an external contact and report its open/closed status in the Load
Profile.

External Energy
This setting can be used to record KYZ pulse outputs from another meter and report them
as Load Profile in the JEMStar.

TOU Rate Override

This setting will permit an external contact closure to trigger a forced override of the
current Time of Use rate. When this type of Pulse Input is active, it will switch the pre-
existing TOU rate (that was programmed in the Time Of Use menu) to the one set on this
screen. As long as the external contact is closed, the override rate is in effect. When the
contact opens, the meter will automatically revert to the scheduled TOU rate.

Totalization Input
This setting can be used to collect energy measurements from external devices for
Totalization purposes. See the section on Totalization setup for more details.

Outputs
JEMStar can be equipped with either of two optional contact 1/0 boards: the DI/DO
board that consists of four Form A (N.O.) contact outputs; or the 5-KYZ board that
consists of five Form C (N.O. / N.C.) contact outputs. Note: Only one type of I/O board
can be installed in a JEMStar.
Any of the following functions can be assigned to each channel:

Energy Pulse
First choose from the pull down menu how you want the energy pulse output to respond:
e Normally Open (NO): Output closes on first
count, then opens on second count e —
e Normally Closed (NC): Output opens on first Quanty [ =
count, then closes on second count - Direction

1-shot: O | h £ * Delivered ¢ Received
o -shot: Utput closes, then opens 1or one count Rl Rl R

— Phaze
s OB CC & Py

Next, click the Settings button next to the channel that
you want to configure and this submenu will appear.
Select the Energy Quantity from the pull- down Pusewet |1 @ RE O pke
choices, the power flow direction, and the phase(s) to

be considered. The energy pulse output can be set With s B confaaton) K22

any desired pulse weight. The Units of Measurement [0k | Corcel | Hep |
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shown as a reference at the bottom of the screen was previously selected in the Primary
Configuration menu. Enter the pulse weight, along with whether it is in secondary (Ke)
or primary (pKe) units.

Application notes:
e If you have selected the quantity “A Hr” or “A% Hr”, then “Delivered” and
“Received” are invalid choices.
e The only time Q1, Q2, Q3, and Q4 are valid choices is when “VAR Hr” is
selected.

Tip: You can simulate a KYZ (Form-C) output on the DI/DO board by assigning two
outputs, one set for N.O. and one set for N.C., then connecting one side of each output
externally to create a Form-C arrangement.

End of Demand Interval
When chosen, a single contact closure will be generated that indicates when a Demand
interval (or sub-interval, if a sliding window has been selected) has ended.

Site Monitor Alarm
When chosen, a single contact closure will be generated when a Site Monitor alarm is
activated. Refer to the Alarms section for setting the Site Monitor conditions.

Threshold Alarm
When chosen, a single contact closure will be generated when a Threshold alarm is
activated. Refer to the Alarms section for setting the Threshold alarm conditions.

Note: The Threshold Alarm number in the Output channels screen must match the
channel number in the Alarms screen (i.e.: Threshold Alarm 2 must be used with Pulse
Output Channel 2). The Threshold Alarm is selected on this screen, but is actually
configured for operation in the “Alarms” menu (shown previously).

Threshold Alarms cannot be assigned to Output Channel 5 (5-KYZ board).

Sag / Swell Alarm

When chosen, a single contact closure will be generated when a Voltage Sag or Swell
alarm is activated. Refer to the VVoltage Sag / Swell section for setting the sag / swell
conditions.

System Error Alarm

When chosen, the contact output channel will close if a System Error (e.g. a Battery
Warning) is detected. Performing a Billing Period Reset on the meter will clear all
System Error indications.
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Configuring Contact Outputs on a 5-KYZ board

The 5-KYZ board provides five Form-C (KYZ) contact outputs for connection to
external devices. The first four outputs operate with all the same functions as the DI/DO
contact outputs, and have all the same features and specifications. The fifth contact
output can be configured to operate with all functions except Threshold Alarms.

The configuration of the 5-KYZ Board is the same as setting up a DI/DO Board.
However, when you set up a contact output for Normally Open, you are setting the “K-
Y” section of the output for NO, and the “K-Z” section for NC. You may also set the
output for reverse operation. That is, if you configure JEMWare for Normally Closed,
you are setting the “K-Y” section for NC, and the “K-Z" section for NO.

oY Contact state shown with
K O JEMWare configured for
\j 7 Normally Open.

Pulse Input / Output (Ci20)

This window assigns the operating conditions of the Contact Input and Output channels.
There are two components to this window:

o Configuration Tab - Sets the input and output channels.

o Settings - Configures the output channels functions, where available.

Pulse Input / Output

Caonfiguration l

Channels
Channel 1 {KEER
Channel 2 | Unassigred ﬂ
Channel 3 | Unaszigned j
Charnel 4 | Unaszigned ﬂ

Channel & | Unassigned ﬂ
Channel 6 | Unaszigred ﬂ

ak. | Cancel | Help |
Pulse Input / Output Screen
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Configuration Tab

Channel

Select the input or output channel. These types include:

o Inputs - There are up to 6 Contact Input channels available on the 1/0 board.
The inputs require a switched external voltage source of 10 — 40 VDC to
activate them, unless the internal supply option has been ordered. Refer to the
Ci20 User Manual 1086-381 for input ratings and wiring information. Any of
the following functions can be assigned to each Contact Input channel:
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Interval Sync - Accepts an external momentary contact closure that
triggers the start of a Demand Interval. By wiring a series of meters to
operate from the same contact closure, you can synchronize the Demand
Interval timing among the group. You must enable this feature on the
Demand Information menu by selecting a check box on that screen.

End of Demand Interval - Select and a single contact closure is generated
that indicates when a Demand interval (or sub-interval, if a sliding
window has been selected) has ended.

Site Monitor Alarm - Select and a single contact closure is generated
when a Site Monitor alarm is activated. Refer to the Alarms section for
setting the Site Monitor conditions.

Threshold Alarm - Select and a single contact closure is generated when a
Threshold alarm is activated. Refer to the AlarmsError! Reference
source not found. section for setting the Threshold alarm conditions.

Sag / Swell Alarm - Select and a single contact closure is generated when
a Voltage Sag or Swell alarm is activated. Refer to the Voltage Sag / Swell
section for setting the sag / swell conditions.

System Error Alarm - Select and the contact output channel closes if a
System Error (e.g. a Battery Warning) is detected. Performing a Billing
Period Reset on the meter clears all System Error indications.

External Status - Monitors an external contact and report its open/closed
status in the Load Profile.

External Energy Pulse - Records KYZ pulse outputs from another meter
and report them as Load Profile in the Ci20.

TOU Rate Override - Sets an external contact closure to trigger a forced
override of the current Time of Use rate. When this type of Pulse Input is
active, it switches the pre-existing TOU rate, programmed in the Time Of
Use menu, to the one set on this window. As long as the external contact is
closed, the override rate is in effect. When the contact opens, the meter
automatically reverts to the scheduled TOU rate.

Totalization Input - Collects energy measurements from external devices
for Totalization purposes. See Totalization section for more details.
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Settings - Outputs

Ci20 is equipped with 6 /O contacts that are user-programmed and can be ordered with
or without wetting voltage.

*Note: Only one type of 1/O board can be installed in a Ci20.
Click Settings and the required Output window appears.

Energy Form C Output - Channel 1

Guartity | R ~

Direction
(* Delivered 1 Received

- o - o

Phase
s OB CC O Pay O

Pulze Weight * Ke [ pKe

Units of Measurement kilaUnits
[ from Primary Configuration |

Ok | Catcel | Help |

Energy Pulse Options

To configure the output:
1. Select the energy Quantity from the pull-down.
2. Select the power flow Direction and the phase(s).
3. Enter the pulse weight, along with whether it is in secondary (Ke) or
primary (pKe) units.
The Units of Measurement shown as a reference at the bottom of the
screen were previously selected in the Primary Configuration.

*Note: If you have selected the quantity A Hr or A2 Hr, then Delivered and Received
are invalid choices.

The only time Q1, Q2, Q3, and Q4 are valid choices is when VAR Hr is selected.
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Analog Outputs (JEMStar)

This menu selection defines the operation of the analog outputs. Each of the 3 channels
can be configured independently.
Note: Analog Outputs are not available if you are using the 5-KYZ board.

Analog Outputs

Analog Dutput 1 I Analog Output 2 I dnalog Output 3 I

Measured Cluantiy IW = |

Phaze — Output Type —
I Fa 8 €0 O Py |
& 0-1 mA
Input/Output Relationship [ units chogen in Primarny Cfg | ~
4-20 mA
b aimurm Im':":' W aths = Tmh
" None
tinimurn ID Wi atts = Omb

Ok I Cancel | Help |

The first step to configuring Analog outputs is to select an energy quantity from the pull-
down menu. Choose between Watts | VARs* | Q* | VA | Volts | Amps | PF | Hz | V-THD
| A-THD | Amps? | Volts?,

*Note: Either VARs or Q is available, but not both. Your available choice will match what you previously
selected in the Primary Configuration screen.

Second, select the phase(s) that will be monitored. Select A|B | C | N | Polyphase.
Note: If the Quantity selected above is Hz, the only choice is Phase A.

Output Type

The analog outputs are factory configured for either 0-1 mA or 4-20 mA; consult the
model number ordering code to determine which type is provided and set this
appropriately. If your meter does not have the Analog Output Option, select None.

Enter the maximum and minimum input values for the range that you will monitor.
From the above data, the meter will calculate and display an output table.

Example:
Quantity Analog Output
+1000 Watts 20 mA
0 Watts 9.33mA
- 500 Watts 4 mA

Repeat this procedure for up to three channels. Note that all outputs must be the same
(i.e. 0-ImA, or 4-20mA, but not both).
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Demands Demand Information

This menu selection contains MOTE: For black interval. set bath lengths to same value.
setup data that configures the Interval Length [min] 15 -
timing parameters for all types Subinterval Length [min) |15 -

of Demand Registers. The

actual Demand Register types Defer demands for |1 i’ subinterval closures
(Peak, etC.) are deﬁned in the after a power outage of |2 j sEConds.

Display Registers menu (See
the Display Registers section
for a list of all available

Enable Estermal Demand Synchronization

Demand types) This Thermal Demand Time Characteristic [min] |15 -
configuration is only necessary
if you are using the optional 0k | Cancel | hep |

Demand functions of the meter.

Interval Length

The Demand Interval is the user-defined period of time that is used to calculate the
average of the measured quantity. Use the pull-down menu to choose the Demand
Interval length in minutes (1 — 60).

Subinterval Length

Optionally, subintervals can be assigned to a Demand Interval to create a “Rolling
Interval” or “Sliding Window”. This type of measurement consists of the average value
calculated over multiple consecutive subintervals. A calculation is performed at the
completion of each subinterval, and then the calculations are averaged over the length of
the main Interval. Use the pull-down menu to choose the Demand Subinterval length in
minutes (1 — 60).

The subinterval length must be set less than the interval length and must be an integral
divider of it.

*Note: If the Subinterval Length is set to equal the Interval Length, the meter will record
standard Block Intervals consisting of the time period you have set.

Demand Deferral Period

After a power outage occurs, the initial demand upon restoration of power can be a
tremendous surge. Demand recording can be delayed for a user-specified amount of
time, so that this large surge is not factored into the regular measurements.

Assign a time period (0 to 60 seconds) that the length of the power outage must exceed to
initiate the delay, and then select the number of subintervals that will be ignored (0 to 60)
after the delay is triggered.

External Demand Synchronization

You can use the Pulse Input option to trigger the start of a Demand Interval. Refer to the
Pulse Input/Output menu section for instructions on assigning operating parameters to the
I/O ports. This feature is enabled when the check box is selected.
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Thermal Demand Time Characteristic

Thermal Demand is a measurement filtered through a time delay such that step changes
in the measurement are reflected slowly in the output. This is commonly used to simulate
the effects of current heating on power distribution equipment.

The Thermal Time Characteristic is the time required for a Thermal Demand Register to
reflect 90% of a step change in input. This is similar to the time characteristic of
mechanical thermal demand meters. Select from 1 to 60 minutes if you are using this
feature.

Serial Communication (JEMStar)

This menu group configures the parameters of the communications ports and internal
modem in the meter. Some communication functions are optional features such as a
modem and dual serial ports. You need to configure only the type(s) of communication
functions you are using in the meter.

Optical Port
To configure the meter’s front panel optical
interface, open the Serial Communications menu Optical | Serial | Modem/Seria2 |

and select the Optical page. Use the pull-down
menu to choose the baud rate that you want to use
for communicating with your optical adapter.

Baud Rate

Protocol Type I BINARY - l
Details... |

Set the Protocol Type for Binary if you are
connecting the port to a meter, or ANSI Tables if
you are using the port for that protocol.

aK I Canch}// Help |
/ /

Click the Details button to configure the following T———
arameters: —\_

Network Address: Assign a unique number for o Al e B o-es5a
each meter to be connected on a single network. Passwod TmeDut 5 160mi
Only numbers 0 — 254 are valid addresses for

connecting JEMWare to a meter, or if you are

using the port for ANSI Tables protocol.

Password Timeout: Once communication

commands have ceased, a timeout cycle will

begin. Assign an amount of time that the meter ok | Concel | el
will wait before the active session times out.
When the timeout takes place, you must re-enter the meter password before
communications can continue.
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Serial Port 1 (RS-232 / RS-485):
To configure the meter’s serial data interface, open
the Serial Communications menu and select the

Communications

Optical  Seriall | Modem/Serialz |

Seriall or Serial2 tab. Note: the Modem/Serial2 Baud Rate
features are optional; check your model number to Protocol Type. [EINeRY <]
determine if this is available on your meter. Use the Detais.._|

pull-down menu to choose the baud rate that you
want to use for communicating with your meter.

The Protocol Type should be set for Binary unless Tk | ce / o |
you are using ANSI Tables, Modbus, or DNP 3.0 (see 717%
PI’OtOC0|S menU). Binary Details for Senal Port

Click the Details button to configure the following ::::::::;:S;ut 1”;55_34
parameters: o

Network Address: Assign a unique number for each
meter if you are connecting meters in a network. Use
address numbers 0 — 254 for connecting JEMWare to Turaoud ey | sesims

a meter or the optional Modbus or ANSI Tables

protocols. Any address 0 — 65534 may be used with

DNP 3.0 protocol. ok | caed | Hep |

T Start Delay I 0-5000 ms

40
T End Delay 40 0-5000 ms
0

Password Timeout: Once communication
commands have ceased, the timeout cycle will begin. Assign an amount of time that the
meter will wait before the active session times out. Once a timeout takes place, you must
re-enter the meter password before communications can continue.
TX Start Delay / TX End Delay / Turnaround Delay:
Communication delays may be necessary to allow proper timing of the transmitted data.
In half duplex mode, the delay intervals are inserted to make sure that data going one
direction does not interfere with data going the other direction.
- If you are using radio-modem applications that use the RS-232 Request To
Send (RTS) handshaking signal.
- If you are using RS485 communications, you will need to set meter port
delays in this screen, and PC port delays in the Connect menu (ref. Connect
section of this manual).

If JEMStar is not used in such applications, simply set the TX Start, TX End, and
Turnaround delays to 0 ms.

RTS — [ E—
5 e
TX Start Delay j W \— TX End Delay
™D
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TX Start Delay

Corresponds to the delay between the time that the RTS line is asserted and the time that
the data is transmitted.

TX End Delay

Corresponds to the delay from the time that JEMStar stops sending data and the time that
the RTS line is de-asserted.

Turnaround Delay

Corresponds to the delay from the time that JEMStar finishes receiving a command and
asserts RTS to begin transmitting a reply. Allows the master station time to turn off its
own transmitter.

Modems:
The JEMStar internal modem has two modes of operation; it has the capability to call-
originate and to answer incoming phone calls.

Optical | Seriall Modem/Serial2 |

Modem
To configure JEMStar’s internal modem, open the Rs-222/495

Serial Communications menu and select the
Modem/Serial2 page. Choose the Modem radio
button, then click on Settings.

Use the pull-down menu to choose the baud rate that
you want to use for modem communications. The
Protocol Type should be set for Binary unless you are

Baud R ate
using ANSI Tables, Modbus, or DNP 3.0. Pzt i [Bnery =

I Details... |

Click the Details button to configure the
Bnzwer Settings...

following parameters:
Phane Home Settings..

Power Outage Phone Home Settings...
Netwark Address i 0- 65534 9 9

Pazsword Time Out |1 i 1-60 min
] I Cancel

Modem Init Skring:
JATH

(n]4 I Cancel | Help |

Network Address: Assign a unique number for each meter to be connected on a single
network. Only numbers 0 — 254 are valid addresses for connecting JEMWare to a meter.
Password Timeout: Once communication commands have ceased, the timeout cycle will
begin. Assign an amount of time that the meter will wait before the active session times
out. When the timeout takes place, you must re-enter the meter password before
communications can continue.
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Modem Init String: Use the standard default shown unless you have a special
requirement. The complete AT command set is listed in Appendix A of this manual.

The JEMStar internal modem can be used to perform three categories of
communications:
e Answer modem is the standard setting used when you want to call the meter from
a remote computer with a dialup modem.
e Phone Home settings will instruct the JEMStar to call a phone number and report
a predetermined text message. The call will be initiated upon a user-defined event
occurrence such as a Site Monitor alarm or Threshold alarm.
e Phone Home on Power Outage settings will instruct the JEMStar to call a phone
number and report a predetermined message. The call is initiated only if meter
power fails (the modem is powered by an internal battery pack).

Each category of modem usage is described in the following pages.

Answer Modem Settings

To set up the modem’s answer settings, configure

the following parameters:

— Momal Answer Window

. . . Anzwer Window Start IE:DD +|
An Answer Window is a user-selectable period of =

time when JEMStar expects to receive a call. The puston (min] [
Answer Window Start time specifies the Eleq:m:

beginning of the answer window. The Duration
field specifies the length of the window, therefore
the stop time of the answer window. If a call is
received outside this answer window, the meter
will answer after the number of rings specified in Number of Fings o drswer 5 =]
the Delayed Answer Window field. The maximum =
duration that can be accepted is 1439 minutes.

" Every Day
" One Day Each Week
" Orne Day Each Manth

— Delayed Angwer Window

Humber of Rings to Answer |2 ill
Frequency ok | Cancsl | Help |

This choice defines the window as to day or date.
Select Never if you are not using this feature.
Number Rings to Answer

This will define when the modem will answer if the call occurs within the Answer
Window time period. If “0” is selected, the modem never answers. Choices are 0 — 20.
Delayed Answer Window

This will define when the modem will answer if the call is not within the Answer
Window. If“0” is selected, the modem never answers. Choices are 0 — 20.
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Phone Home Modem Settings

This feature allows JEMStar to call any of four specified numbers if any of the selected
events occur. The meter can have four different phone numbers programmed to call.
Each phone number has an associated alarm event assigned to it. This event determines
the action the meter will take when calling the number. The meter will send a text string
in a user-selectable format indicating which meter called, the time the call was initiated,
and the event(s) that occurred. This allows the phone-home features to be utilized
without the need of any special software or system. All that is required is either a serial
printer hooked up to a modem or a computer running terminal-emulation software (such
as PROCOMM). The meter can also communicate via a serial protocol, such as DNP
3.0, or ANSI Tables, provided it is equipped with the option. This is useful if you are
using a data management program such as MV-90.

Configure the necessary information for the Phone Home modem.

Phone Home Settings

~Dial T
=l 5 Phaone Mumber 1 | Phane Mumber 2 | Phone Mumber 3 | Phone Mumber 4 |
" Pulze
& Tone
Phaone Hurmber ISSS-SSSS
Retieval Cal————————  Message Sting IJEMST.&H Automatic Message
Retrigval Call Time |12:IJE| jl b awimum Dial Attempts |2 j
Frequency: Ewvent Reparting Optian I.&SEII j
& Mever
 Daiy ™ Threshald 1 [™ Retrigval
™ Threshold 2 [~ Site Monitar
& wfeeklt  [Monday 7] ™ Thieshold 3
£ Morthly ™ Threshold 4
oK I Cancel Help
Dial Type

Select whether the meter will use pulse or tone dialing when calling any of the phone
numbers.

Retrieval Call

This event occurs at a user-entered time and is used for scheduled data retrieval by a data
system such as MV-90. The timing parameters of the call need to be sent to the meter by
MV-90. Set the time and day that the retrieval will take place.
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Meter Phone Numbers 1, 2, 3, 4
You can dial up to four separate phone numbers, each with its own message. For each
phone number where events are set to cause a call-out, the user can enable or disable the
following events in any combination for each phone number.
e Threshold 1 (See Alarms menu for defining an event)
Threshold 2 (See Alarms menu for defining an event)
Threshold 3 (See Alarms menu for defining an event)
Threshold 4 (See Alarms menu for defining an event)
Retrieval (See previous paragraph)
Site Monitor Alarm (See Alarms menu for defining an event)

When entering the phone number, be sure it is exactly as you would dial it, including line
access codes, area codes, etc. You can enter up to 50 characters in the phone number
field.

You can configure the following for each phone number:

Message Text String
Enter your custom alphanumeric message, up to 99 characters. In addition to the specific
message, you can add the following text to implement macros in the JEMStar firmware.

$T = time of the phone-home call
$D = date of the phone-home call

The following macros can also be added to your message to enhance the amount of
information that will be reported. These macros access the information that was
previously configured in the “Meter Identification” screen.

$MO = Label 1 (default header is “Meter Name”*)
$M1 = Label 1 User description field

$M2 = Label 2 (default header is “Administrator”*)
$M3 = Label 2 User description field

$M4 = Label 3 (default header is “Location”*)

$M5 = Label 3 User description field

$M6 = Label 4 (default header is “Configuration ID”*)
$M7 = Label 4 User description field

$M8 = Label 5 (default header is “Account Number”*)
$M9 = Label 5 User description field

Example:

$DSTSMOSM1$M4ASM5Bank#2 outage
will send the Date, Time, Meter Name, Meter Location, and custom message upon power
failure

* Note that these default labels can be changed by the user to any other descriptor. See
“Meter Identification”.
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Maximum Dial Attempts
Enter the number of times that the JEMStar modem should try to establish a connection
(1-30).

Event Reporting Option
Choose a format how the message will be interpreted:
e ASCII: Sends message string as standard text
e ASCII & Protocol: Sends message string as standard text, and then reverts to the
protocol (DNP, Modbus, or ANSI Tables) that was originally configured in the
modem.
e DTMF (Dial Tone Multi-Frequency): Sends standard phone tones corresponding
to message string, use with pagers
¢ Normal: Sends message via protocol originally configured in the modem.

Power Outage Phone Home Modem Settings
This feature allows JEMStar to call up to four phone numbers if the meter experiences a
loss of power. Power Outage operates independently from the other modem settings and
must have the battery back-up option installed. Refer to the meter model number and the
JEMStar User Manual to determine if this feature has been installed.

The meter will send a text string in a user-selectable format indicating which meter called
and the time the call was initiated. This allows the phone-home features to be utilized
without the need of any special software or system. All that is required is either a serial
printer hooked up to a modem or a computer running terminal-emulation software (such
as PROCOMM).

Note that phone communication is discontinued immediately upon restoration of power.
Therefore, if power is restored during a call sequence, the phone home function will not
be completed. The Load Profile report will show an entry for the time of power failure

and the time of restoration.

Power Outage Phone Home Settings

Didl Type Fhone Mumber 1 I Phone Mumber 2 I Phone Mumnber 3 I Phone Mumnber 4 I
" Pulze
|VF Tane Phone Mumnber IW
Mezzage Sting IJEMST;’-‘«H Power Lozt 111
bl aximum Dial Attemptz |2 ﬂ
Event Reporting Dption IDTMF j
¥ Enabled

0k I Cancel | Help |

Configure the necessary information for the Phone Home Power Outage modem.

Dial Type
Select whether the meter will use pulse or tone dialing when calling any of the phone
numbers.
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Meter Phone Numbers 1, 2, 3, 4

You can dial up to four separate phone numbers, each with its own message. Each phone
number can be set for Enable or Disable, thus keeping a library of numbers and only
using ones that are necessary at this time.

When entering a phone number, be sure it is exactly as you would dial it, including line
access codes, area codes, etc. You can enter up to 50 characters in the phone number
field.

You can configure the following for each power outage phone number:

Message Text String

Enter your custom alphanumeric message, up to 99 characters. In addition to the specific
text, you can add the following macro to send the time and date of power failure
occurrence.

$TIME = time and date of the power outage call

Example:
JEMStar Meter #123 Power Loss at $TIME

Your custom message and the time/date of power loss will be reported.

Maximum Dial Attempts
Enter the number of times that the JEMStar modem should try to establish a connection
(1-30).

Event Reporting Option
Choose one of the following formats for sending the message:
e ASCII: Sends message string as standard text
e DTMF (Dial Tone Multi-Frequency): Sends standard phone tones corresponding
to the message string; use with pagers

Enabled

When this box is checked (enabled), it means that this phone number will be dialed upon
power outage. Each of the four numbers must be enabled or disabled individually. For
example, if only Phone Number 1 and Phone Number 4 are Enabled (box checked), they
will be dialed upon power failure. Phone Numbers 2 and 3 will not be dialed.
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Serlal POF'[ 2 (RS'232 / RS'485) Communications
A second serial port is available as an optional Oplical| Serill Medem/Seriai |

“Dual Communications” feature. To configure Modem
the meter’s serial data interface, open the Serial
Communications menu and select the
Modem/Serial2 page. Click on the RS-232/485
button and then select Settings.

Use the pull-down menu to choose the baud rate .
that you want to use for communicating with the
meter. The Protocol Type should be set for
Binary unless you are using the port for ANSI Tables, Protocol Type
DNP 3.0, or Modbus (see Protocols menu).

__ PBaudRate

Details... i
Click the Details button to configure the following

parameters: oK, | Cereel |
Network Address
Password Timeout
TX Start Delay / TX End Delay / Turnaround Delay EEREEIUREELI

Network Addiess 0-E5534
Refer to the previous section “Serial Port 1” for a Password Tme Ot 5 160min
complete explanation of these parameters. T Statt Delay [0 oswonms

40
T+ End Delay |4D 0-5000 ms
Turnaraund Delay ID 0-5000 ms

QK I Cancel | Help |

Ethernet Option

The Ethernet option allows users to communicate serially with the JEMStar meter over a
typical Ethernet LAN. It supports up to four simultaneous connections, which are treated
as virtual serial channels. Any serial command protocol installed in the JEMStar may be
used over one or more of these virtual connections.

The Ethernet option consists of a JEMStar comm option board and Ethernet pigtail cable.
The board installs in the comm option position within the JEMStar and the pigtail runs
from that position out through the base of the meter to a standard RJ-45 Ethernet jack.
(For Switchboard models; Ethernet connections are on the terminal block.)

The Ethernet interface is compatible with any 10Base-T Ethernet network that transports
TCP/IP packets. It also works on 100Base-T networks that can accept 10-megabit
connections.

Terminology
Some computer networking terms that are defined here:

e 10Base-T: A standard Ethernet physical interface that uses unshielded twisted
pair (UTP) wiring. 10Base-T can carry up to 10 megabits of data per second
although most devices cannot sustain that rate except in short bursts.

e IP Address (Internet Protocol): The numeric address of a device on a TCP/IP
network. An IP address is usually expressed as four numbers separated by dots
(periods), such as 192.168.1.2. An IP address can be assigned to a network device
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automatically using DHCP (an automatic address), or manually by the network’s
administrator (a fixed address). IP addresses may be duplicated on different
networks, but using the same IP address on two or more devices on the same
network causes confusion and communication failures.

e MAC Address (Media Access Controller): A six-byte number that is unique to
every network-capable device and is assigned by the device manufacturer. It is
used for low-level Ethernet communications and to help DHCP servers identify
devices that have been assigned automatic IP addresses.

e DHCP (Dynamic Host Configuration Protocol): A method for automatically
providing suitable IP address settings to a network device when it is connected or
turned on. A network that supports DHCP has a server that newly-connected
devices contact to obtain an IP address, Netmask, Default gateway, and other
settings necessary to communicate on the network.

¢ Netmask: A bit field, usually expressed in the same format as an IP address, that
helps the device to recognize messages from other legitimate network devices and
reject messages from foreign devices. The netmask may be assigned
automatically using DHCP or manually by the network’s administrator.

o Default Gateway: The IP address to which network devices send messages when
they don’t know where else to send them. The default gateway is responsible for
deciding whether to route messages to other devices on the network or to devices
on other networks. The default gateway address may be provided automatically
by DHCP or manually by the network administrator.

e Network administrator (Net Admin): The person responsible for setting up,
operating, and maintaining a network. The network administrator may provide IP
addresses, netmask values, and default gateway addresses manually, or may set up
a DHCP server to provide them automatically.

e TCP/IP (Transmission Control Protocol / Internet Protocol): The set of network
protocols used by the JEMStar Ethernet interface.

Physical Connection
Connecting the JEMStar Ethernet interface to a local network is straightforward. Use a
standard 10Base-T patch cable (with RJ-45 plugs on each end) to connect the JEMStar’s
Ethernet pigtail to a network hub or router. Dress the wiring to avoid power leads that
may couple electrical noise into the Ethernet cables.
If you are going to configure the JEMStar to use a fixed IP address; obtain the correct IP
address, netmask, and default gateway address from your network administrator and
configure them into the meter before connecting it to the network. Failure to do this may
cause network problems that extend beyond the meter.
If you are going to let the JEMStar use DHCP to get network information automatically
you may connect the meter to the network at any time. The default configuration in all
JEMStar meters when they leave the factory is to use DHCP, so a new unconfigured
meter may be connected safely to the network.
You may also bypass the network and connect the JEMStar directly to a computer’s
Ethernet jack using a crossover Ethernet cable. You must configure both your computer
and JEMStar with fixed IP addresses first since neither will have access to a DHCP
server.
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Selecting an IP Address
When permanently connecting a JEMStar meter to a network, it is best practice to assign
the meter a fixed IP address. Addresses automatically assigned by DHCP are subject to
change and if the meter’s automatic address changes you will not be able to contact it
again without visiting the meter in person.
To display the meter’s network settings remove the meter cover and press any arrow
button to activate the menus. Press the Right button once to move the highlight to the
middle columns, then the Down button until the word Ethernet is highlighted.
Press the Right button to move the highlight to the word Type. If there is an Ethernet
option board installed the field in the upper right corner of the screen will say
ETHERNET, otherwise it will say NOT INSTALLED.
Press the Down button to select and display the network settings. Here are sample

images:
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Figure 2: Ethernet Board Firmware Version Figure 3: IP Address
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Figure 5: MAC Address

Once you have connected the JEMStar to the network and determined its IP address;
check the connection by issuing a “ping” command from a computer on the same
network. On most computers, get a command prompt and type “ping” followed by the
meter’s [P address, then Enter. For example: “Ping 10.42.3.47 <enter>". If you see one or
more messages saying, “Reply from (IP address)...” the meter is connected and
communicating. If you see “No reply...” messages, re-check the meter’s configuration

and wiring.

Setting up Virtual Serial Ports

The TCP/IP network protocol used by the JEMStar Ethernet interface uses “ports” which
are virtual data connections within a single device. Different ports are used by different
functions within the JEMStar much as different phone extensions are used by different
departments of a company. Ports are identified by number.

Each of the serial command protocols available in a JEMStar meter (Binary, DNP,
MODBUS ASCII or RTU, etc.) may be assigned a port number. For example, in the

JEMStar default configuration the Binary protocol is assigned to Port 2001. When a user
makes a connection to the meter’s IP address at port 2001, he may use Binary protocol to
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communicate with the meter. If he wants to use MODBUS RTU, he must configure the
meter to assign that protocol to a different port number, such as 2003. Then he can
connect to the meter’s IP address at port 2003 to use MODBUS to communicate.

The JEMStar’s Ethernet interface can support up to 4 simultaneously connected ports.
That means up to 4 separate conversations may be going on at the same time on the
Ethernet interface. Each connection is treated as a separate conversation: nothing that a
user does on one port (such as activating a password) has any effect on any other port.
The only exception is if one port is used to reconfigure the meter. At the end of the
configuration session all active connections may be broken as the Ethernet interface is
reset along with the rest of the meter.

Each serial protocol in the JEMStar must be assigned its own port number and the
number of simultaneous connections it must support. Each protocol must have a unique
port number. You may have more than one of a given protocol’s port, however. For
example, if you know the meter must be able to support 2 simultaneous Binary Protocol
connections, you may configure Binary Protocol to use port 2001 and permit up to 2
connections. Any users (up to a maximum of 2) may then establish a connection to port
2001 at that meter’s IP address and get a live connection; any more users who try will be
rejected. To prevent an unused or uninstalled protocol from being accessed, set its
number of connections to zero. This will also free up additional ports to be used on the
desired protocols.

When assigning protocols to ports, keep these rules in mind:

e You can have no more that 4 active ports.

o If an optional protocol such as DNP is not installed in the meter, you must set its
number of connections to zero. Otherwise it uses up one of the 4 connections but
still doesn’t work.

e Port numbers may be any number from 1 to 65535. However, certain port
numbers are traditionally assigned to network functions that the JEMStar does not
support, such as Web page serving which uses port 80. The JEMStar and
compatible software can still use these ports, but if someone using a different
program (such as a Web browser) accidentally connects to the meter’s IP address
the result is unpredictable. Generally port numbers above 1024 are fair game. For
more information on common port numbers see
http://www.iana.org/assignments/port-numbers

e You may have DNP assigned to only one port and single user, either virtual or
serial, in any given meter. The DNP code used in the JEMStar does not support
multiple ports. All other meter protocols may be assigned to any number of ports
in the JEMStar.

o Every JEMStar serial protocol requires a serial device address, just as if it was
being used on an RS-485 network. For convenience, it is recommended to use ‘1’
for all virtual port serial addresses.

A typical virtual port configuration may look like this:
Binary Protocol: IP Port number 2001, Max connections 2, Device address 1
MODBUS RTU: IP Port number 2002, Max connections 1, Device address 1
DNP: IP Port number 2003, Max connections 1, Device address 1
ANSI Tables: IP Port number 2004, Max connections 0, Device address 1
MODBUS ASCII: IP Port number 2005, Max connections 0, Device address 1
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DPMS: IP Port number 2006, Max connections 0, Device address 1
This configuration will allow up to 2 Binary connections, one DNP connection, and one
MODBUS RTU connection simultaneously (assuming the Modbus and DNP protocols
were purchased with the meter). It will block all other protocols.
The JEMStar default configuration is to use DHCP to obtain an automatic IP address and
uses Binary Protocol on port 2001, max connections 4, device address 1. All other
protocols are set for max connections = 0.

Configuring the JEMStar Ethernet Interface
JEMWARE is used to program the JEMStar meter, including the Ethernet interface. Use
the Meter Settings: Serial Communication: Ethernet tab in JEMWARE to set up the
desired Ethernet operation.
The first screen is used to set the Ethernet address of the meter. Enter the IP address,
Subnet mask (netmask), and default gateway addresses provided to you by your network
administrator, or check the “Use DHCP” box to have the meter obtain these values
automatically.

Communications

Optical/Seriall | Serial2 | Modem Ethernet

IF address I o.0.0.0

Subretmask [ 0. 0. 0.0

Drefault gatewa_l,ll o.0o0.0.0

Pratocaols... |
k. I Caricel Help

Figure 6. Ethernet address setup

To set up the serial protocol ports, click Protocols. Enter the desired port number, max
connections, and device address for Binary Protocol.

Protocols

Protocel | BINARY =l

IP part number |2EIEI1|
b 3w connections |1
Device address I'I

] I Cancel |

Figure 7: Binary Protocol setup
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To set up other protocol ports, pull down the Protocol list and select the next one in the

list.

Protocols

Frotocal

IF po

bd & o

BINARY =]

MODBLUS ASCI
MODBUS RTU
AMS| TABLES I
DPMS

[EC&70

Device address I'I

o]

Figure 8: List of protocols

Visit each protocol in the list and make sure that it has the correct number of max

connections for your needs.

When you are finished save your configuration and then send it to the JEMStar. In most
cases you’ll need to configure the meter for the first time using a serial port but if you
know the meter’s network address and port setup it is possible to configure the meter via

the Ethernet interface.

If you try to configure a meter for more than four (4) simultaneous connections
JEMWARE will display a warning when you send the configuration to the meter. It will
still send the config but once the first 4 connections have been assigned all further port
assignments are ignored. Ports are assigned to protocols in the order of the list shown in

Figure 8.
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Serial Communication (Ci20)

This window (see Communication Parameters — Optical/Seriall Tab) configures the
parameters of the communications ports and internal modem in the meter. Some
communication functions are optional features such as a modem and dual serial ports.
You need to configure only the type(s) of communication functions you are using in the
meter. There are four tabs:

e Optical/Serial

e Serial Port 2 (RS-232/RS-485)
e Modem

o Ethernet

Optical/Seriall
Use this tab (see Communication Parameters — Optical/Seriall Tab) to configure the
meter’s front panel optical interface. Use the pull-down menu to choose the baud rate that
you want to use for communicating with your optical adapter.

Communications

Optical/Serial lSeriaI2] Modem] Elhemel]

Baud Fate

Protocol Type | BINARY -
Details...

QK. | Cancel | Help |

Communication Parameters - Optical/Serial1 Tab

Protocol Type

Set for:

Binary if you are connecting to a portable computer via an optical probe
DNP if you are using a distributed network.

Modbus ASCII or Modbus RTU

ANSI Tables if you are using the port for that protocol

None
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Click Details and the to configure the Binary Details (Binary Details Pop-Up Screen).

Binary Details for, Serial Port

Metwork Address 0- E5534
Pagzgward Time Out ’57 1-60 rriir

5 Start Delay ,.-.107 05000 ms
T End Delay ,307 0-5000 ms
Turnaround Delay ’807 0-5000 ms

(u] 4 | Caticel | Help |

Binary Details Pop-Up Screen

Network Address

Assign a unique number for each meter if you are connecting meters in a network. Use
address numbers 0 — 254 for connecting JEMWare to a meter or the optional Modbus or
ANSI Tables protocols. Any address 0 — 65534 may be used with DNP 3.0 protocol.

Password Timeout

Once communication commands have ceased, the timeout cycle begins. Assign an
amount of time that the meter waits before the active session times out. Once a timeout
takes place, you must re-enter the meter password before communications can continue.

TX Start Delay / TX End Delay / Turnaround Delay

Communication delays may be necessary to allow proper timing of the transmitted data.
In half duplex mode, the delay intervals are inserted to make sure that data going one
direction does not interfere with data going the other direction (TX Start Delay / TX End
Delay / Turnaround Delay Diagram).

If you are using:

¢ Radio-modem applications that use the RS-232 Request To Send (RTS)
handshaking signal.

e RS485 communications, set meter port delays on this tab

o If Ci20 is not used in such applications, simply set the TX Start, TX End, and
Turnaround delays to 0 ms.

e o
T Start Delay _? Mg/f% R_ T End Delay
TAD

TX Start Delay / TX End Delay / Turnaround Delay Diagram

RTS
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TX Start Delay
Corresponds to the delay between the time that the RTS line is asserted and the time that
the data is transmitted.

TX End Delay
Corresponds to the delay between the time that Ci20 stops sending data and the time that
the RTS line is de-asserted.

Turnaround Delay

Corresponds to the delay between the time that Ci20 finishes receiving a command and
asserts RTS to begin transmitting a reply. Allows the master station time to turn off its
own transmitter.

Serial Port 2 (RS-232 / RS-485)

Use this tab (Figure\ 3) to configure the meter’s serial data interface. Use the pull-down
menu to choose the baud rate that you want to use for communicating with your Ci20

meter.

Optical  Seriall ]ModemJSeriaE] Ethemetl

Baud Rate

Pratocaol Type  |BINARY A
Deetails...

0K | Cancel | Help |

Communication Parameters - Serial12 Tab

Set the Protocol Type for Binary unless you are using ANSI Tables, Modbus, or DNP 3.0

See Optical/Seriall section58 for field descriptions.

Modem
The Ci20 internal modem has two modes of operation:
e The capability to call-originate and,
e To answer incoming phone calls.

*NOTE: The Modem features are optional; check your model number to determine
if this is available on your meter.

Use this tab (see Modem Settings) to configure Ci20’s internal modem.
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Use the pull-down menu to choose the baud rate that you want to use for modem
communications. Set the Protocol Type for Binary unless you are using ANSI Tables,

Modbus, or DNP 3.0.

Optical/Seriall | Serial2 Modem | Ethemet |

Baud Rate

Pratocol Type  |BINARY A
Detailz...

Angwer Settings...

Phone Home Settings...

Power Outage Phone Home Settings...

ak | Cancel | Help
Modem Settings

Click Details to configure the Binary Details (Binary Details for Modem).

Binary Details for, Modem

Wetwork Address 0 - E5534
Paszword Time Olut 10 1-60 mit

Maodem Init String:

|&TH
0K | Cancel | Help |

Binary Details for Modem

Network Address
Assign a unique number for each meter to be connected on a single network. Only
numbers 0 — 254 are valid addresses for connecting JEMWare to a meter.

Password Timeout

Once communication commands have ceased, the timeout cycle begins. Assign an
amount of time that the meter waits before the active session times out. When the timeout
takes place, you must re-enter the meter password before communications can continue.

Modem Init String
Use the standard default shown unless you have a special requirement. The complete AT
command set is listed in Appendix A of this manual.

The Ci20 internal modem can be used to perform three categories of communications:
e Answer Settings
e Phone Home Settings
e Phone Home on Power Outage Settings
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Answer Settings
This is the standard setting used when you want to call the meter from a remote computer
with a dialup modem (Answer Settings Screen).

Answer Settings

Marmal Angwer Window

Answerindow Start |EL00 =
Diuration [=11] [1-1439 min]

Frequency:

™ Newer

+ EveryDap

" One Day EachWeek
" One Dap Each Maonth

Mumber of Rings to &nswer |2

Delayed Answer Window

Mumber of Rings to Answer |3
Ok | Cancel | Help |

Answer Settings Screen

Ll | jlel

The following fields are available:

Normal Answer Window
A user-selectable period of time when Ci20 expects to receive a call.

Answer Window Start
This time specifies the beginning of the answer window.

Duration

Specifies the length of the window, and therefore the stop time of the answer window. If
a call is received outside this answer window, the meter answers after the number of rings
specified in the Delayed Answer Window field. The maximum duration that can be
accepted is 1439 minutes.

Frequency
Defines the window as to day or date.

Number Rings to Answer
Defines when the modem answers if the call occurs within the Answer Window time
period. If O is selected, the modem never answers. Choices are 0 — 20.

Delayed Answer Window

Defines when the modem answers if the call is not within the Answer Window. If O is
selected, the modem never answers. Choices are 0 — 20.
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Phone Home Settings
Instructs the Ci20 to call a phone number and report a predetermined text message. The
call is initiated upon a user-defined event occurrence such as a Site Monitor alarm or
Threshold alarm (Phone Home Setting).

This feature allows Ci20 to call any of four specified numbers if any of the selected
events occur. The meter can have four different phone numbers programmed to call. Each
phone number has an associated alarm event assigned to it. This event determines the
action the meter takes when calling the number. The meter sends a text string in a user-
selectable format indicating which meter called, the time the call was initiated, and the
event(s) that occurred. This allows the phone-home features to be utilized without the
need of any special software or system. All that is required is either a serial printer
hooked up to a modem or a computer running terminal-emulation software (such as
PROCOMM). The meter can also communicate via a serial protocol, such as DNP 3.0, or
ANSI Tables, provided it is equipped with the option. This is useful if you are using a
data management program such as MV-90.

Phone Home Settings

Dial T
(=l L= Fhane Mumber 1 ] Phoris Number 2 | Phone Mumber 3 | Phone Number 4 |
™ Pulse
"""""" Phone Mumnber 9539393
Retrieval Call Message Sting [JEMSTAR Automatic Meszage
Retrieval Cal Time | 1200 - Maximum Dial Attempts |2 j
Frequency: Ewvent Reporting Optioh |.-’.\8I:II j
f+ Mewver
 Daip [ Threshald 1 I Retrigval
[ Threshald 2 [ Site Manitor
£ Wweekly [ Threshold 3
 Manthly [ Threshald 4
Ok | Cancel | Help |

Phone Home Setting
The following fields are available:

Dial Type
Select whether the meter uses pulse or tone dialing when calling any of the phone
numbers.

Retrieval Call

Configure a retrieval call by selecting the Retrieval Call Time and a Frequency radio
button, as well as the Phone Number fields. This is used for scheduled data retrieval by a
data system such as MV-90. The timing parameters of the call need to be sent to the
meter by MV-90.

Phone Numbers 1, 2, 3, 4
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You can dial up to four separate phone numbers, each with its own message. For each
phone number where events are set to cause a call-out, the user can enable or disable the
following events in any combination for each phone number.
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Threshold 1,2,3, 4

Retrieval
See above.

Site Monitor

Phone Number
Ensure it is exactly as you would dial it, including line access codes, area codes, etc. You
can enter up to 50 characters in the phone number field.

Message Text String
Enter your custom alphanumeric message, up to 99 characters. In addition to the specific
message, you can add the following text to implement macros in the Ci20 firmware:

e $T = time of the phone-home call
e $D = date of the phone-home call

The following macros can also be added to your message to enhance the amount of
information that is reported. These macros access the information that was previously
configured:
e $MO = Label 1 (default header is Meter Name*)
$M1 = Label 1 User description field
$M2 = Label 2 (default header is Administrator*)
$M3 = Label 2 User description field
$M4 = Label 3 (default header is Location*)
$M5 = Label 3 User description field
$M6 = Label 4 (default header is Configuration 1D*)
$M7 = Label 4 User description field
$M8 = Label 5 (default header is Account Number¥)
e $M9 = Label 5 User description field
Example: $D$TSMO$M1$M4SM5Bank#2 outage will send the Date, Time, Meter
Name, Meter Location, and custom message upon power failure

* These default labels can be changed by the user to any other descriptor.

Maximum Dial Attempts
Enter the number of times that the Ci20 modem tries to establish a connection (1 — 30).
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Event Reporting Option
Choose a format how the message is interpreted:
o ASCII - Sends message string as standard text
e ASCII & Protocol - Sends message string as standard text, then reverts to the
protocol. (DNP, Modbus, or ANSI Tables) that was originally configured in
the modem.
e DTMF (Dial Tone Multi-Frequency) - Sends standard phone tones
corresponding to message string, use with pagers.
¢ Normal - Sends message via protocol originally configured in the modem.

Phone Home on Power Outage Settings
Instructs the Ci20 to call a phone number and report a predetermined message. The call is
initiated only if meter power fails. The modem is powered by an internal battery pack
(Power Outage Phone Home Settings).

This feature allows Ci20 to call up to four phone numbers if the meter experiences a loss
of power. Power Outage operates independently from the other modem settings and must
have the battery back-up option installed. Refer to the meter model number and the Ci20
User Manual to determine if this feature has been installed.

The meter sends a text string in a user-selectable format indicating which meter called
and the time the call was initiated. This allows the phone-home features to be utilized
without the need of any special software or system. All that is required is either a serial
printer hooked up to a modem or a computer running terminal-emulation software (such
as PROCOMM).

Phone communication is discontinued immediately upon restoration of power. Therefore,
if power is restored during a call sequence, the phone home function is not completed.
The Load Profile report shows an entry for the time of power failure and the time of

restoration.

Dial Tupe

Phane Murber 1 l Phone Number 2 | Phone Number 3 | Phane Number 4 |
" Pulze

+ Tone Phone Mumber

Meszage Sting |JEMSTAF| Power Lozt 1N

Mawirnurn Dial Attempts ,27j
Ewert Reporting Option | DTMF -

[~ Enabled

0K | Cancel | Help |

Power Outage Phone Home Settings
The following fields are available:

Dial Type
Select whether the meter uses pulse or tone dialing when calling any of the phone
numbers.
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Phone Numbers 1, 2, 3, 4

You can dial up to four separate phone numbers, each with its own message. Each phone
number can be set for Enable or Disable, thus keeping a library of numbers and only
using ones that are necessary at this time.

When entering a phone number, be sure it is exactly as you would dial it, including line
access codes, area codes, etc. You can enter up to 50 characters in the phone number
field.

Message Text String
Enter your custom alphanumeric message, up to 99 characters. In addition to the specific
text, you can add the following macro to send the time and date of power failure
occurrence:

e $TIME = time and date of the power outage call

Example:

Ci20 Meter #123 Power Loss at $TIME

Your custom message and the time/date of power loss is reported.

Maximum Dial Attempts
Enter the number of times that the Ci20 modem tries to establish a connection (1 — 30).

Event Reporting Option
Choose one of the following formats for sending the message:
e ASCII - Sends message string as standard text.
o DTMF (Dial Tone Multi-Frequency) - Sends standard phone tones
corresponding to the message string; use with pagers.

Enabled

Enable and this phone number is dialed on power outage. Each of the four numbers must
be enabled or disabled individually. For example, if only Phone Number 1 and Phone
Number 4 are enabled, they are dialed upon power failure. Phone Numbers 2 and 3 is not
dialed.

Ethernet

The Ethernet option allows users to communicate serially with the Ci20 meter over a
typical Ethernet LAN. It supports up to four simultaneous connections which are treated
as virtual serial channels. Any serial command protocol installed in the Ci20 may be used
over one or more of these virtual connections.

The Ethernet option consists of a Ci20 comm option board and Ethernet pigtail cable.
The board installs in the comm option position within the Ci20 and the pigtail runs from
that position out through the base of the meter to a standard RJ-45 Ethernet jack.

The Ethernet interface is compatible with any 10Base-T Ethernet network that transports
TCP/IP packets. It also works on 100Base-T networks that can accept 10 megabit
connections.
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Terminology
Some computer networking terms defined here:

10Base-T: A standard Ethernet physical interface that uses unshielded twisted pair (UTP)
wiring. 10Base-T can carry up to 10 megabits of data per second although most devices
cannot sustain that rate except in short bursts.

IP (Internet Protocol) Address: The numeric address of a device on a TCP/IP network.
An IP address is usually expressed as four numbers separated by dots (periods), such as
192.168.1.2. An IP address can be assigned to a network device automatically using
DHCP (an automatic address), or manually by the network’s administrator (a fixed
address). IP addresses may be duplicated on different networks, but using the same IP
address on two or more devices on the same network causes confusion and
communication failures.

MAC (Media Access Controller) Address: A six-byte number that is unique to every
network-capable device and is assigned by the device manufacturer. It is used for low-
level Ethernet communications and to help DHCP servers identify devices that have been
assigned automatic IP addresses.

DHCP (Dynamic Host Configuration Protocol): A method for automatically providing
suitable IP address settings to a network device when it is connected or turned on. A
network that supports DHCP has a server that newly-connected devices contact to obtain
an IP address, Netmask, Default gateway, and other settings necessary to communicate
on the network.

Netmask: A bit field, usually expressed in the same format as an IP address, that helps the
device to recognize messages from other legitimate network devices and reject messages
from foreign devices. The netmask may be assigned automatically using DHCP or
manually by the network’s administrator.

Default Gateway: The IP address to which network devices send messages when they
don’t know where else to send them. The default gateway is responsible for deciding
whether to route messages to other devices on the network or to devices on other
networks. The default gateway address may be provided automatically by DHCP or
manually by the network administrator.

Network administrator (Net Admin): The person responsible for setting up, operating,
and maintaining a network. The network administrator may provide IP addresses,
netmask values, and default gateway addresses manually, or may set up a DHCP server to
provide them automatically.

TCP/IP (Transmission Control Protocol / Internet Protocol): The set of network protocols
used by the Ci20 Ethernet interface.

Physical Connection

Connecting the Ci20 Ethernet interface to a local network is straightforward. Use a
standard 10Base-T patch cable (with RJ-45 plugs on each end) to connect the Ci20’s
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Ethernet pigtail to a network hub or router. Dress the wiring to avoid power leads that
may couple electrical noise into the Ethernet cables.

If you are going to configure the Ci20 to use a fixed IP address; obtain the correct IP
address, netmask, and default gateway address from your network administrator and
configure them into the meter before connecting it to the network. Failure to do this may
cause network problems that extend beyond the meter.

If you are going to let the Ci20 use DHCP to get network information automatically you
may connect the meter to the network at any time. The default configuration in all Ci20
meters when they leave the factory is to use DHCP, so a new unconfigured meter may be
connected safely to the network.

You may also bypass the network and connect the Ci20 directly to a computer’s Ethernet
jack using a crossover Ethernet cable. You must configure both your computer and Ci20
with fixed IP addresses first since neither will have access to a DHCP server.

Selecting an IP Address
When permanently connecting a Ci20 meter to a network; it is best practice to assign the
meter a fixed IP address. Addresses automatically assigned by DHCP are subject to
change and if the meter’s automatic address changes you will not be able to contact it
again without visiting the meter in person.

To display the meter’s network settings remove the meter cover and press any arrow
button to activate the menus. Press the Right button once to move the highlight to the
middle columns, then the Down button until the word Ethernet is highlighted.

Press the Right button to move the highlight to the word Type. If there is an Ethernet
option board installed the field in the upper right corner of the screen will say
ETHERNET, otherwise it will say NOT INSTALLED.

Press the Down button to select and display the network settings. Here are sample
images:

Ethernet Board Firmware Version
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*llil L2 3047
Type
Fl Verzion
Netmazk
IP Address
EEE

' Verzion
10 Muods52 [IP Bddress
Cunfiqure

Netmask

(EIBITES |
W] DQDFEEEDEDH?
Health  [FW Wersion

Optssl  (IP Addreszs
Mudssd Mekmazk

MAC Address

Once you have connected the Ci20 to the network and determined its IP address; check
the connection by issuing a “ping” command from a computer on the same network. On
most computers, get a command prompt and type “ping” followed by the meter’s IP
address, then Enter. For example: “Ping 10.42.3.47 <enter>". If you see one or more
messages saying “Reply from (IP address)...” the meter is connected and
communicating. If you see “No reply...” messages, re-check the meter’s configuration
and wiring.

Setting up Virtual Serial Ports
The TCP/IP network protocol used by the Ci20 Ethernet interface uses “ports” which are
virtual data connections within a single device. Different ports are used by different
functions within the Ci20 much as different phone extensions are used by different
departments of a company. Ports are identified by number.

Each of the serial command protocols available in a Ci20 meter (Binary, DNP,
MODBUS ASCII or RTU, etc.) may be assigned a port number. For example, in the Ci20
default configuration the Binary protocol is assigned to Port 2001. When a user makes a
connection to the meter’s IP address at port 2001, he may use Binary protocol to
communicate with the meter. If he wants to use MODBUS RTU, he must configure the
meter to assign that protocol to a different port number, such as 2003. Then he can
connect to the meter’s IP address at port 2003 to use MODBUS to communicate.

The Ci20’s Ethernet interface can support up to 4 simultaneously connected ports. That
means up to 4 separate conversations may be going on at the same time on the Ethernet
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interface. Each connection is treated as a separate conversation: nothing that a user does
on one port (such as activating a password) has any effect on any other port. The only
exception is if one port is used to reconfigure the meter. At the end of the configuration
session all active connections may be broken as the Ethernet interface is reset along with
the rest of the meter.

Each serial protocol in the Ci20 must be assigned its own port number and the number of
simultaneous connections it must support. Each protocol must have a unique port
number. You may have more than one of a given protocol’s port, however. For example,
if you know the meter must be able to support 2 simultaneous Binary Protocol
connections, you may configure Binary Protocol to use port 2001 and permit up to 2
connections. Any users (up to a maximum of 2) may then establish a connection to port
2001 at that meter’s IP address and get a live connection; any more users who try will be
rejected. To prevent an unused or uninstalled protocol from being accessed, set its
number of connections to zero. This will also free up additional ports to be used on the
desired protocols.

When assigning protocols to ports, keep these rules in mind:

e You can have no more that 4 active ports.

o |f an optional protocol such as DNP is not installed in the meter, you must set
its number of connections to zero. Otherwise it uses up one of the 4
connections but still doesn’t work.

e Port numbers may be any number from 1 to 65535. However, certain port
numbers are traditionally assigned to network functions that the Ci20 does not
support, such as Web page serving which uses port 80. The Ci20 and
compatible software can still use these ports, but if someone using a different
programs (such as a Web browser) accidentally connects to the meter’s IP
address the result is unpredictable. Generally port numbers above 1024 are fair
game. For more information on common port numbers see
http://www.iana.org/assignments/port-numbers

¢ You may have DNP assigned to only one port and single user, either virtual or
serial, in any given meter. The DNP code used in the Ci20 does not support
multiple ports. All other meter protocols may be assigned to any number of
ports in the Ci20.

e Every Ci20 serial protocol requires a serial device address, just as if it was
being used on an RS-485 network. For convenience, it is recommended to use
‘1’ for all virtual port serial addresses.

A typical virtual port configuration may look like this:
Binary Protocol: IP Port number 2001, Max connections 2, Device address 1
MODBUS RTU: IP Port number 2002, Max connections 1, Device address 1
DNP: IP Port number 2003, Max connections 1, Device address 1

ANSI Tables: IP Port number 2004, Max connections 0, Device address 1
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MODBUS ASCII: IP Port number 2005, Max connections 0, Device address 1
DPMS: IP Port number 2006, Max connections 0, Device address 1

This configuration will allow up to 2 Binary connections, one DNP connection, and one
MODBUS RTU connection simultaneously (assuming the Modbus and DNP protocols
were purchased with the meter). It will block all other protocols.

The Ci20 default configuration is to use DHCP to obtain an automatic IP address and
uses Binary Protocol on port 2001, max connections 4, device address 1. All other
protocols are set for max connections = 0.

Configuring the Ci20 Ethernet Interface
JEMWare is used to program the Ci20 meter, including the Ethernet interface. Use the
Meter Settings: Serial Communication: Ethernet tab in JEMWare to set up the desired
Ethernet operation.

The first screen is used to set the Ethernet address of the meter. Enter the IP address,
Subnet mask (netmask), and default gateway addresses provided to you by your network
administrator, or check the "Use DHCP" box to have the meter obtain these values
automatically.

ommunications

Dptical/Seriall | Serisl2| Madem Ethemet |

IP address I 0.0.0.0

Subnet mask I g.o0.0.0
Defaultgatewayl o.o.0.0

Protocals... |
Ok I Cancel | Help |

Ethernet address setup

To set up the serial protocol ports, click Protocols. Enter the desired port number, max
connections, and device address for Binary Protocol.

x
Pratocol I BIN&RY i l

IP port number IZUU1|
Max connections |1
Device address |1

Ok I Cancel |
Binary Protocol Setup
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To set up other protocol ports, pull down the Protocol list and select the next one in the

list.

E
Pratocol I BIN&RY A I

MODBIS ASCHI
P PolyDDEUS RTU

&NS| TABLES I
Mai g DPMS
IEC 8700

Device address

Ji

Ok I Cancel |

List of Protocols

Visit each protocol in the list and make sure that it has the correct number of max

connections for your needs.

When you are finished save your configuration and then send it to the Ci20. In most cases
you’ll need to configure the meter for the first time using a serial port but if you know the
meter’s network address and port setup it is possible to configure the meter via the

Ethernet interface.

If you try to configure a meter for more than 4 simultaneous connections JEMWare will
display a warning when you send the configuration to the meter. It will still send the
config but once the first 4 connections have been assigned all further port assignments are
ignored. Ports are assigned to protocols in the order of the list shown in List of Protocols .

Display Setup

Use this configuration menu to set up
how the meter LCD will display
information.

Preset Mode Timeout

Enter a number (1-60) for the number
of minutes that the LCD will display a
Preset quantity before automatically

returning to the standard display mode.

Test Mode Timeout

Enter a number (1-1000) for the
number of minutes that the LCD will
remain in Test Mode before
automatically returning to the standard
display mode.

Display Setup

Configuration |
Preszet Mode imeout |1 [1-B0 min]
Test Mode timeout IBD [1-1000 rmin]

Demand Reset lockout |5 [0-B0 rmin]

Dizplay's Backlight Timeout If-‘dwa_l,'s uli} 'I

Dizplay's Mumber of Digitz IE digits,leading blanks j

Dizplay's Scroll Fate [zec) |5 'I
[rate Format IMMDDW "I

— Alarm Actionz on Dizplay

Threshold 1 I.-’-'mnunciatnr
Threshald 2 I.-’-'mnunciatnr
Threshold 3 I.-’-'mnunciatnr
Threshald 4 IAnnunciatnr

L Ll e L

Site Manitor IAnnunciatnr

0k I Cancel | Help
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Demand Reset Lockout

This also is referred to as a Billing Period Reset Lockout. The purpose is to eliminate
accidental multiple BPR commands that could cause a loss of data. The Lockout only
affects actions from the meter’s front panel; a command from JEMRead will override the
lockout and initiate a BPR. Enter a number (0-60) for the number of minutes that you
must wait before the next BPR is valid.

Display’s Backlight Timeout (JEMStar only)

If your meter is equipped with the optional backlit display, you can choose how the light
will operate. Refer to the Model Number Description in the User Manual 1083-600 to
determine if you have this feature in your meter. Selections include Always ON, Always
OFF, or 5, 10, 15, or 60 minutes ON after the last front panel button is pushed.

Note: If your meter is not equipped with the backlighting feature, it will simply ignore
this setting.

Display’s Number of Digits

Choose either 6 or 8 digits for the Main Display readout. You can also choose to display
leading blanks or leading zeros. Leading blanks means that there is nothing displayed to
the left of the most significant digit. Leading zeros means that places to the left of the
MSD will be filled in with zeros.

Display’s Scroll Rate

Enter a numeric integer for the number of seconds that the LCD will display each register
before scrolling to the next one. The Scroll Rate can be selected from 1 to 20 seconds.
To turn this feature off so that only the manually selected register is displayed, choose
“No” in the pull-down menu.
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Date Format
Use the pull-down menu to choose how you want the date displayed. Choices are
MMDDYY, DDMMYY, or YYMMDD (where M=month, D=day, and Y=year).

Alarm Actions on Display

Note: Threshold and Site Monitor alarms are actually configured in the “Alarms” menu.
Use this menu to set how the alarms will be displayed on the meter LCD. The types of
action are:

Ignore: The meter will not display any alarms. You can still have alarms active as a
pulse output.

Annunciator: The meter will display the alarm indication at the bottom of the main
display and disappear when the alarm clears.

Latch Annunciator: The meter displays the alarm indication and remain after the alarm
clears. You must manually clear the annunciator by pressing the Reset button twice.

Override Display: The meter will override the currently displayed quantity and display
the alarm indication. The annunciator disappears when the alarm clears.

Latch Override Display: The meter will override the currently displayed guantity and

display the alarm indication. You must manually clear the annunciator by pressing the
Reset button twice.
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Protocols

Use this configuration menu to set up the optional DNP 3.0 or Modbus communication
protocols. Please refer to the appendices at the end of this manual for a complete
description of features, including the DNP Device Profile Document and point lists.

To configure the DNP option for a meter:

1. Start by setting up a communication port for DNP. Determine whether you will use
the Serial 1 or (optional) Serial 2 port. You can only set up one DNP port per meter. Go
to Meter Settings | Serial Communication, and then < EEr
Choose the baud rate from the pull-down box that m  Optical Seiall | Madem/Seiaiz]

communication port (Meters are always considered ¢

Type to D N P ' Protocol Type I BIMARY - l
Details. . |

2. Click the Details button to configure the followin
Network Address: Several meters can be networkec

the CommRepeater option. Assign a unique R
number for each meter connected on a network.

If this is a single meter-to-master connection, use o] _cws | A |
the default address 1. Any address 0 — 65534 may Password Tine Ot 5 160 min

be used with DNP 3.0. T Start Delag o ot
Password Timeout: Once communication e e —
commands have ceased, a timeout cycle will O e

begin. Assign an amount of time that the meter
will wait before the active session times out.
Once a timeout takes place, you must re-enter the
meter password before communications can ok | cencel | Hen |
continue.

TX Start Delay / TX End Delay / Turnaround Delay: Certain parameters are required
for radio-modem applications that use the RS-232 Request To Send (RTS) handshaking
signal. If a meter is not used in such applications, simply set the TX Start, TX End, and
Turnaround delays to 0 ms.

RTS — | —
s 5
TX Start Delay —f ééé%éééé%ééﬁ r\~ TX End Delay
™D

TX Start Delay
Corresponds to the delay between the time that the RTS line is asserted and the time that
the data is transmitted.
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TX End Delay
Corresponds to the delay from the time that a meter stops sending data and the time that
the RTS line is de-asserted.

Turnaround Delay

Corresponds to the delay from the time that a meter finishes receiving a command and
asserts RTS to begin transmitting a reply. Allows the master station time to turn off its
own transmitter.

3. Click OK to accept the Serial port setup.

4. The next step is to configure the DNP-specific parameters and assign meter registers
for DNP queries. Go to the Meter Settings | Protocols menu, and the following screen
will appear.

Protocol Setup

DNF Counters | Modbus | DNF Analog Objects | DNF Binary Objects |

: Data link Confirm Mod F Count |
twirite Time [nkeryal [0-B5535 minz] Fa ; i AT HAEE E'fezﬁg - SRR AP 49
Diat ik Confin Timeout |10 085536 ms) | Me:’i’ & Mo S ave DNP Tabbl
t.
Data link Confim Feties  [10 (0-255) - m” PHEMEMESSEEE | e
Application Confirm Timeaut [177 (016776361 ms] s
Time Set Tolerance Class 0 Counter Type Analog Input Y ariation | Restrict counter values to IB vl digits
¥ Running Dbject 20
|1 0-10 4 3
’7 [ SBCS;‘ ’7 ¥ Frozen Object 21
Paint # | Reqister Set | Register ID/Description | Scale -
0 Internal 0, wh Del Paly 1000
1 Internal 1. Wh Rec Foly 1000 —
2 Internal 2, AR Del Paoly 1000
3 Internal 3. W&Rh Rec Paly 1000
4 Mormal 1. Cons)wH -PDET.. 100
5 Marmal 2, Cons WARH:P.DE.T... 100
g Mormal 3. ConsH (PRE.T.. 100
7 Marmnal 4, Cons WARH:PRE.T... 100
g Alkemate 101, ConzWH :FPDE... 1
] Alternate 102, Conz MARH:PDE... 1
10 Alemnate 102, ConswH :PRE.... |1 _ILI
1| | I»

ak. I Cancel | Help |

5. Now configure the parameters at the top of the screen. The following paragraphs
define these fields.

Write Time Interval

This field sets up a time synchronization request. The number of minutes between time
sets requested from the master is specified here. Zero (0) means that no time sets will
occur.

Data Link Confirm Timeout
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Time (in milliseconds) to wait for master Data Link confirm of the last frame sent before
doing retries (only if frame sent with confirm requested).

Data Link Confirm Retries
The number of times the meter will re-transmit a confirmed data link frame before
aborting the transaction.

Application Confirm Timeout

Required for multi-fragment responses or event data.

Note: If Application Layer Confirms is used with Data Link Confirms, ensure the
Application Layer Confirm Timeout is set long enough for all data link retries to
complete. The following formula describes this requirement:

Application Confirm Timeout > Data Link Confirm Timeout * (Data Link Retries + 1)

Time Set Tolerance

This field sets the sensitivity of the meter to time set operations. If the master performs a
time set that causes a change in the meter’s time of less than the number of seconds
entered here, it is not recorded in the meter’s Load Profile. This feature prevents Load
Profile from being filled with time set events when regular time synchronizations occur.

Class 0 Counter Type: Running Object 20
Checking this field causes all of the meter’s working (i.e. displayed) register values to be
included in a Class 0 data poll.

Class 0 Counter Type: Frozen Object 21
Checking this field causes all of the meter’s frozen register values (as of the last Register
Freeze event) to be included in a Class 0 data poll.

Data Link Confirm Mode

Determines whether the master sends a data link confirm of the last frame sent. The
choices are: Always, Sometimes, or Never. Sometimes means only on multiframe
fragments.

Frozen Counter Events

Configurable as YES or NO. If YES, the meter will create a frozen counter event (Object
21 var 9) whenever an internal register freeze occurs. The scanning period is fixed at 5
seconds.

Analog Input Variation

Analog Inputs can be configured as 32-bit analog input without flag (object 30 Var 3)
points, or 16-bit analog input without flag (object 30 Var 4) points. Refer to Appendix A
for the complete list of points.

Restrict Counters to <N> Digits

A meter register configured as a DNP Counter point may contain a value as large as
999,999,999 (nine digits). Some DNP master devices cannot accept counter values this
large. You may use this field to configure a meter to restrict the reported value of Counter
points to 3, 4, 5, 6, 7, or 8 digits, or allow the full 9-digit precision to be reported.
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Restricting the number of digits reported affects only DNP counter points, not the actual
display registers.

6. The bottom half of the screen is used to configure which data will be sent to the DNP
Master. Since the DNP data usually depends upon your Display Register settings, the
display registers (Normal and Alternate) should be configured before proceeding with
DNP. Once the display registers are determined, fill in these columns from left to right.

Point #

There are 64 DNP “points” sent during a communication session, numbered 0 — 63. You
can arrange the sequence of your transmitted data by assigning the first data to point O,
next to point 1, etc.

Register Set
This determines which meter register group will be used to assign data to the DNP point.
The choices are:
e Unused (default setting): Instructs DNP that no data is sent related to this point
number.
Normal: Takes data from one of the 50 Normal display registers.
e Alternate: Takes data from one of the 50 Alternate display registers.
Internal: Takes data from one of the 49 factory-assigned Internal registers; see
Appendix A for descriptions of the assigned quantities.

Register ID & Description
Select the ID number and description of the register that you want to associate with the
DNP point. Valid register numbers are:

Normal display registers: 0 — 99
Alternate display registers: 100 — 199
Internal DNP registers: 0 — 10 (see Appendix A)

Scale
Enter a positive numeric value. The value of the display register associated with this
point will be multiplied by this scale value when it is transmitted.

Meter display registers can have up to 3 decimal places, but DNP deals only with integer
numbers. To transmit a register value with 3 decimal places, it is necessary to multiply it
by 1000 first.

7. Select the DNP Analog Objects tab to set up your DNP Analog objects. Fill in the
columns for each point from left to right.
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Protocol Setup

DMP Counters I Modbusz  DMP Analog Objects | DMP Binam Objects |

Paint # | Cuantity | Direction | Phass | Compenzated | Scale -
b0 [Wwiatt [ Delivered Ph ez
1 W att Delivered Phasze B ez 1000
2 stk Delivered Phase C e 1000
3 Wi att Delivered PolyPhaze Tes BaG0 —
4 i att Received Phase A 'es 1000
] Atk Received Phase B e 1000
5 W att Feceived Phasze C ez 1000
7 et Received PalyPhaze ez BaG0
g WAR Delivered Phase & Tes 1000
9 WAR Delivered Phase B 'es 1000
1 WaAR Delivered Phase C e 1000
Il WAR Delivered PolyPhaze ez Baan
12 WaAR Received Phase & e 1000
13 WAR Received Phase B Tes 1000
14 WAR Received Phase C e 1000
15 WAR Received PalyPhaze e 360
16 Wi, Delivered Phase & ez 1000
17 W, Delivered Phase B e 1000
18 W Delivered Phase C Tes 1000
19 W, Delivered PalyPhase e iclcn]
20 W Received Phase & e 1000
21 Wi, Received Phasze B ez 1000 A
1| | 3
0k, I Cancel Help
Point #

There are up to 120 DNP Analog "points" sent during a communication session,
numbered 0 — 119. You can arrange the sequence of your transmitted counter data by
assigning the first data to point 0, next to point 1, etc.

Quantity

For each DNP Analog point you must select a measurement quantity. You may choose
from Watt, VAR, VA, Q, Amp, Volt, Amp Squared, Volt Squared, PF, Frequency, Volt
THD, and Amp THD.

If you want to limit the number of DNP Analog points in the meter to less than 120, enter
only the points you need and set the rest to Unused.

Direction

For each DNP Analog point you must select a Direction. For Watt, VAR, VA, PF, and Q
quantities you may choose from Delivered, Received, or Bidirectional. Delivered and
Received quantities are always positive, while Bidirectional quantities may be positive or
negative depending on power flow. VAR measurements may also be selected to be from
a single quadrant: Q1, Q2, Q3, or Q4. All single quadrant values are positive.

For "directionless” quantities such as Volt, Amp, Volt Squared, Amp Squared,
Frequency, or THD the Direction setting is ignored and should be set to "N/A."

Phase

For each DNP Analog point you must select a Phase. You may choose from Phase A,
Phase B, Phase C, or Polyphase. If the Analog point quantity is Frequency, the phase is
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ignored. (Meters always measure frequency on Phase A.) If the Analog point quantity is
Amps, you may also choose a phase of Neutral.

Compensated

For each DNP Analog point you must select whether to send a Compensated or
Uncompensated value. Loss Compensation is available on any Watt, VAR, VA, Q, or PF
quantity. For any other quantity, this setting is ignored.

Scale

Enter a positive numeric value. For 32-bit analog points (Object 30 Var 3) the value of
the analog quantity (in secondary units) associated with this point will be multiplied by
this scale value when it is transmitted. This allows analog values to be scaled to read in
primary units.

8. Select the DNP Binary Objects tab to set up your DNP binary objects. Fill in the
Binary Input column for each point.

Protocol Setup

DMP Counters I Modbus I DMP Analog Objects  DMNF Binary Objects |

Faint # | Binary Input | -
Wioltages Out of Segquence

Cantact Input 1 Status

Contact Input 2 Status

Man-Fatal Emor

Fatal Errar

Loz of Phase Voltage

Phase & Patential [ndicatar

Phase B Patential [ndicatar

Phase C Potential [ndicator b
Threzhaold Alarmn 1

Threzhold Alarmn 2

Threzhold Alarm 3

Threzhold Alarmn 4

Phasze A Owver Yoltage Alarm

Phaze B Owver Yaoltage Alarm

Phage C Owver Yoltage Alarm

Fhase A Under Voltage dlarm

Phaze B Under Vaoltage Alarm

Phasze C Under Yoltage Alarm LI

—Dlmmwmm-u-wm—tl

JREF PR PR P Y PR PR
00 = O e Ll D

ak. I Cancel | Help |

Point #

There are up to 40 DNP binary "points™ sent during a communication session, numbered
0 —39. You can arrange the sequence of your transmitted counter data by assigning the
first data to point 0, next to point 1, etc.

Binary Input
For each DNP binary point, you must select a binary input assignment. You may select
from the following inputs:
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Contact Input 1 status

Contact Input 2 status
Voltages out of sequence alarm
Neutral over current alarm
Neutral current swell alarm
Phase C under current alarm
Phase C over current alarm
Phase C power reversed alarm
Phase C PF high alarm

Phase C PF low alarm

Phase C voltage sag alarm
Phase C under voltage alarm
Phase C voltage swell alarm
Phase C over voltage alarm
Phase B under current alarm
Phase B over current alarm
Phase B power reversed alarm
Phase B PF high alarm

Phase B PF low alarm

Phase B over voltage alarm
Phase A under current alarm
Phase A over current alarm
Phase A power reversed alarm
Phase A PF high alarm
Phase A PF low alarm
Phase A voltage sag alarm
Phase A under voltage alarm
Phase A voltage swell alarm
Phase A over voltage alarm
Threshold Alarm 1
Threshold alarm 2

Threshold alarm 3

Threshold alarm 4

Phase A potential status
Phase B potential status
Phase C potential status

End of Demand Interval
Phase Potential Lost

Phase B voltage sag alarm Fatal Error
Phase B under voltage alarm Non-fatal Error
Phase B voltage swell alarm Unused

If you want to limit the number of DNP binary points in the meter to less than 40, enter
only the points you need and set the rest to Unused.

To configure the MODBUS option:

1. Start by setting up a communication port for Modbus. Determine whether you will
use the Serial 1 or (optional) Serial 2 port. You can set up one or two Modbus ports per
meter. Go to Meter Settings | Serial CommuniCati O [ —
Serial 2 tab. Optical  Seiall | Modem/Seriai2 |

Choose the baud rate from the pull-down box that m
communication port (a meter is always considered a
Type from Binary to either Modbus ASCII or Modbi

O

Baud Rate

Protocol Type I BINARY - l

Details...

2. Click the Details button to configure the followin
Network Address: Several meters can be
networked together if they are equipped with the

CommRepeater option. Assign a unique number [ o | Cardel_l Help
for each meter connected on a network. Use only '

address numbers from 0 — 254 with Modbus. If URSIEEDER Ki 0:5000 ms
this is a single meter-to-master connection, use I Hulbeky w\ | 05000ms

the defaUIt address 1 Turnaround Delay ID_ 0-5000 s
Password Timeout: Once communication

commands have ceased, a timeout cycle will

begin. Assign an amount of time that the meter ok | cancel | Help
will wait before the active session times out.

Once a timeout takes place, you must re-enter the meter password before
communications can continue.
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TX Start Delay / TX End Delay / Turnaround Delay: Certain parameters are required
for radio-modem applications that use the RS-232 Request To Send (RTS) handshaking
signal. If a meter is not used in such applications, simply set the TX Start and TX End
delays to 0 ms.

RTS — | —
TX Start Delay j W \— TX End Delay
XD

TX Start Delay

Corresponds to the delay between the time that the RTS line is asserted and the time that
the data is transmitted.

TX End Delay

Corresponds to the delay from the time that a meter stops sending data and the time that
the RTS line is de-asserted.

Turnaround Delay

Corresponds to the delay from the time that a meter finishes receiving a command and
asserts RTS to begin transmitting a reply. Allows the master station time to turn off its
own transmitter.

3. Click OK to accept the Serial port setup.
4. The next step is to configure the Modbus-specific parameters. Go to the Meter

Settings | Protocols menu, and click on the “Modbus” tab at the top of the screen. The
following page will appear.
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Protocol Setup

DMP Counters  Modbus | DMP Analog Objects | DMP Binam Objects |

¥ Allow Fiegister Prasets IEDDD Frame Timeout [0 - 65,535 mz|

v illow Digital Dutputs Controk

ok, I Cancel | Help |

5. Now configure the parameters at the top of the screen. The following paragraphs
define these fields.

Allow Register Presets
Check this box if you want the meter to be able to receive and process register preset data
from the Modbus Master.

Frame Timeouts

Select the amount of time that the meter’s Modbus port will wait to complete a query
from the Master before it times out. A timeout begins as soon as there is no data flow,
and continues for the user-specified time. If a command is not completed when the port
times out, the Master must initiate a new command.

Allow Digital Outputs Control

The Modbus port can be used by the Master to drive any of the meter’s four digital
outputs. There are four discrete points in the Modbus implementation, corresponding to
meter contact outputs 1 thru 4. The outputs may be controlled via Modbus Functions 05
and 15.

To set up a Contact output for Modbus control:

1. Click the check box “Allow Digital Outputs Control” in the above screen.

2. Go to the Meter Settings / Contact Input/Output menu. Choose which Output
Channels (1 - 4) you want to assign as Modbus-controlled. Use the drop-
down list and set it for “Not Used”.

Note: The Meter will return the Modbus “Illegal Function” exception to the Master if the
outputs are not set properly.
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Output point list:

MODBUS Address | PLC Address Register Contents
REG 00 10001 Output Channel 1
REG 01 10002 Output Channel 2
REG 02 10003 Output Channel 3
REG 03 10004 Output Channel 4

Refer to Appendix B for further Modbus Register Mapping information.

Password Permissions

This menu selection associates a custom list of privileges to each Meter Password. The
Meter Password is used to gain access to the meter, and should not be confused with the
Login password (i.e.: Engineer and Technician levels) that is used to access the
JEMWare program. Meter Passwords are not stored in the JEMWare configuration file,
they are sent directly to the meter each time access is requested. The list of privileges
associated with each Meter Password is stored in the .cfg configuration file.

Only the Master meter password will allow changes to privileges. If you use an incorrect
password level to perform a download, you will receive an error message.

Master Password

The Master password provides access privileges for all program features. The password
must be exactly 6 alphanumeric characters. In order to change the privilege list for
Password 2, 3, or 4, you must login to JEMWare using an Engineer level password.

Password 2, 3, 4

For Passwords 2 through 4, there is an associated list of features that can be selected. If
the user attempts an operation not allowed by the current session password, that operation
will fail and a failure status will be recorded in the Log for the user to view. Failed
operations do not affect the success or failure of subsequent operations. The password
must be exactly 6 alphanumeric characters. Any of the following features can be
separately assigned to each Password (2,3,4).

Read Normal register list

Read Alternate register list

Read Load Profile Data

Set Time

Perform Billing Reset

Enter Test or Calibrate Mode

Preset Registers

Configure meter identity (ID strings, CT / PT ratios, etc.) and Comm parameters
Configure TOU schedule

Change the Password (for the active level only)

Configure Miscellaneous (everything not listed above, except passwords)
Read Configuration Data

85



JEMWare Meter Configuration Software

Meter Pazzwords
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Loss Compensation

Transformer Loss Compensators are defined in the IEEE Standard Dictionary of
Electrical and Electronic Terms (reference 1) to be:

“A(n)... electric network that is connected in series-parallel with a meter to add or subtract from
the meter registration active or reactive components of registration proportional to predetermined
iron and copper losses of transformers and transmission lines.”

Typically, power dissipated in the transmission lines and in the cores of transformers
cannot be measured by meters connected to the transformer secondary circuits. The
technique of Transformer-Loss Compensation has been developed over the years to
electrically or computationally account for the lost active and reactive power.

A set of equations has been derived which describes the amount of active (Watts) and
reactive (VARS) power lost due to both copper and iron effects.

Loss Compensation in the meter is a mathematical method used to determine the amount
of power loss in a transformer and power lines. This is a significant factor when you are
using the meter to measure a large load (secondary side), and the utility billing point is
prior to the transformer (primary side). Transformer losses such as hysteresis and eddy
currents will affect the reading obtained at the meter, and create a deviation from the
utility reading.

Power transformers are tested for losses by the manufacturer prior to shipping, and test
results are usually provided for each transformer. You will need specific data concerning
the transformers involved. If specific test reports are not available, you may be able to
obtain information from the transformer data plate.

When the proper information is entered on the Loss Compensation screen, the meter will
calculate and add or subtract the transformer and line losses to the actual reading at the
meter. The resultant output of the meter will accurately reflect the amount of power used
prior to the transformer. Loss Compensation is an optional configuration and can be
enabled or disabled at any time.
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Using Loss Compensation
Choose the Loss Compensation menu, and the following screen will appear.

Loss Compensation

Settingz ]Transfurmer [Delivered]] Tranzformer [Heceived]] Percents [Delivered]] Percents [Heceived]] Eu:unstants]

Drata-Entry Settings

W alues Type
(% Enter Transformmer Pararmeters {* Enter for Total System
" Enter Percent Losses ™ Enter For Each Phaze
Test Amps
10.0 -
Delivered Lozses Received Lozses
¥ Enable [+ Enable
¢ Add to measured quantity o Add to measured quantity
" Subbract from measured quantity " Subtract from measured quantity

Ok | Cancel Help

You will notice there are six separate pages:

Settings allows you to select the way by which you will enter transformer loss data.

Transformer (Delivered) is used to configure power sent to a load by entering
transformer data. These values are typically added to the measured Watts and VARS
(although JEMWare permits adding or subtracting). If “Enter Percent Losses” is selected
on the Settings page, this page is left blank.

Transformer (Received) is used to configure power received from a load by entering
transformer data. These values are typically subtracted from the measured Watts and
VARs (although JEMWare permits adding or subtracting). If “Enter Percent Losses” is
selected on the Settings page, this page is left blank.

Percents (Delivered) is used to configure power sent to a load by entering the percentage
of compensation required at the Test Amps value selected on the Settings page. If “Enter
Transformer Parameters” is selected on the Settings page, this page will display a
summary of the loss percentages calculated from transformer data.
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Percents (Received) is used to configure power sent to a load by entering the percentage
of compensation required at the Test Amps value selected on the Settings page. If “Enter
Transformer Parameters” is selected on the Settings page, this page will display a
summary of the loss percentages calculated from transformer data.

Constants is used for factory reference and troubleshooting only.

Setting up Loss Compensation
A. Select the Settings page.

B. If you want to enter transformer data, select Enter Transformer Parameters. If you
want to enter loss percentages directly, select Enter Percent Losses.

C. If you want to enter a single set of Transformer data or loss percentages that will apply
to all phases, select Enter Total System. If you want to enter loss data for each phase
individually, select Enter For Each Phase.

D. At Test Amps, select the test current at which percent losses will be entered or
displayed.

E. If you want to compensate Delivered power flow, select Enabled under Delivered
Losses and choose whether to add or subtract compensation from measured quantities. If
you want to compensate Received power flow, select Enabled under Received Losses and
choose whether to add or subtract compensation from measured quantities.

If you selected Enter Transformer Parameters:

A. Select the Transformer (Delivered) or Transformer (Received) page as shown,
depending upon power flow.

B. Enter the appropriate data in the three columns of edit fields labeled Transformer A,
B, and C. Transformer rating information for items 1 through 6 should be taken from the
transformer test data sheet (see the following example), or transformer rating plate. Each
value to be entered is per phase if you selected Enter for Each Phase on the Settings page.
Use separate values for individual transformer units. If your transformer test data sheet
provides data for the entire multi-phase transformer bank, or if a common core 3-phase
transformer is used, select Enter Total System on the Settings page and enter the values in
the fields indicated.
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Lozs Compenszation

Settings  Transformer [Delivered) | Tranzfarmer [Fleu:ei\-'ed]l Percents [Delivered]l Percents [Heceived]l Eunxtantal

Mate: Enter Rated Transformer Yoltages az Phaze to Neutral for 4 'wire v and Hetwork
cohhections, or Phaze to Phasze for Delta and 3 Wire ' conhections.
— Delivered
Transzformer & Tranzformer B Traneformer C

1 —> | Tiansfomer Rated VA IEEEERERNNE (|1, 66667 e+00E6 |1.666E7e+006
2 » | Transformer Rated Yoltage (Volts RMS] 77 277 277
3 1 |Tmnetomier 2 oes =t oozt (ML, Wwiatts] |2137.67 2197 .67 2197 67
4 Transformer Cu loss at Full Load [FLw, watts] | 10803.7 10803.7 108037
5 » Transformer Ewciting Current [3] 0.428 0.428 0.428
6 » | Transformer Impedance (%) 665 B.65 E.68
7 » | Line Resistance [Ohms) 0 0 0

= Lelvered [ozzes
. [V | Enatile Loss Compenzation Deliversd
% fiddlte measured quantim &

) Subtrack fram measured guartits

Help

o |

Cancel |

Transformer Rated VA: VA rating of the transformer tap used. This is a PER
PHASE value, not the VA rating of the entire 3-phase bank or common core
transformer. Data must be entered as VA (not kVA). In the following example, the
total is 27,000,000VA. Divide the total by three phases and enter 9,000,000 in each
field of the screen above. When you click OK to accept the entries, the number is
displayed exponentially.

Transformer Rated Voltage (Volts RMS): Rated voltage of the transformer. Use
line to neutral voltage for 4-wire Wye (Forms 6 and 9), or 3-wire Network (Form 5
meter configured for network) services. Use line to line voltage for 3-wire and 4-wire
Delta, and 3-wire ungrounded Wye services (Form 5 meters configured for Delta,
Open Delta, or 3-wire Wye).

Transformer Fe loss at No Load: PER PHASE no load loss watts at rated voltage.
This represents the watts loss due to the transformer core.

Transformer Cu loss at Full Load: PER PHASE loss watts at rated voltage and
rated VA. This represents the watts loss due to the transformer windings.
Transformer Exciting Current: % exciting current at rated voltage expressed as a
percentage of the rated VA. This represents the VA loss due to the transformer core.
Transformer Impedance: % impedance at rated voltage and rated VA expressed as
a percentage of rated VA. This represents the VA loss due to the transformer
windings.

Line Resistance: Enter the total DC resistance (in ohms) of the lines between the
transformer secondary and the CT primary. Note: The Line Loss entry is not required
for JEMWare to calculate Transformer Loss Compensation.
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If you selected Enter Percent Losses:

Lozs Compensation

SEttings] Transformer [Delivered]] Transformer [Feceived] Percents [Delivered) l Percents [Heceived]] Eunstants]

Delivered
Phaze & Phaze B: Phaze C:

Fe \watt Loss: %L'wWFe 0172 0172
Cu'watt Loss: %Lw/Cu |0.437 |0.457 |0.457
Fe VAR Loss: %LVFe [1.594 [1.594 [1.594
CuVAR Lass: %LVCu |5.101 |5.101 |5.101

k. | Caricel Help

A. Select the Percents (Delivered) or Percents (Received) page as shown above,
depending upon power flow.

B. Enter the desired percent Watt Iron (Fe), Watt Copper (Cu), VAR Iron, and VAR
Copper losses in the fields indicated. Enter the percentages desired when the meter is
operating at the Test Amps selected on the Settings page and the Nominal Voltage
entered on the Primary Configuration screen.

If you selected Enter Transformer Parameters on the Settings page, this page will only

display the percentages calculated from the transformer data entered elsewhere. It will
not allow changes to be made to the displayed values.
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For either loss entry method:

Loss Compensation

Settings] Transfarmer [Delivered]] Transfarmer [Heceived]] Percents [Delivered]] Percents [Received)

[ Theze are internal meter values which are uzed only by custormer support engineers. |

Phaze &, B, C

Iran Loss, Delivered: Kwfe IW Iron Loss, Delivered: Ewvfe IW
Copper Losz, Delivered: Kwcu IW Copper Lozz, Delivered: Kavou IW
Iron Loss, Received: Kwfe IW Iron Loss, Received: Kvfe IW
Copper Lozz, Received: Fwcu IW Copper Loss, Received: Faou IW

ak. | Cancel Help

The Constants page displays calculated values that are used only for factory reference
purposes. No changes may be made on this page.
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TYPICAL TRANSFORMER DATA SHEET

Thomas Edison Power Transformer Company

Purchaser Generic Electric & Gas Co.

Date of Test_04-20-99_ _Purchaser's Order No. P1230127 G.0. NA30722 S.0. SLM5409
Type_OA/FA/FA Core, Phase ___Three Hertz 60__Insulating Fluid Qil L. Spec. SLM5409-08 _ Polarity See I.P.
Winding H.V. Winding L.V. Winding
KVA 27000/36000/45000 KVA 27000/36000/45000 KVA
Voltage 230000 Voltage 13800Y/7967 Voltage

1. For polarity, additional tap voltages and connections, see Instruction Plates SLM5409-10 and SLM5409-11

RESISTANCES, EXCITING CURRENT, LOSSES AND IMPEDANCE---Based on normal rating, unless otherwise stated. Losses and regulation are
@_Wmeasuremems. For three phase transformers, the resistances are the sum of the three phases in series.
RESISTANCE INURMS—T—3-EXCITE | NO LOAD 230-0 kv kv kV
AT 85°C CURRENT LOSS WATTS | TO > 13.8 kv TO kv TO kv
SERIAL WINDINGS AT 100 % _JIJ.QD-%————V 27000 kVA kVA kVA
@___NQ__/ RATED RATED
H.V. LV. VOLTA rPVOLTAGE Load Loss | % IMP | Load Loss | %IMP | Load Loss | % IMP
_/-—/'/ % Watts 85° 85°C | Watts85°C | 85°C Watts 85°C 85°C
L -y
SLM540 | 18.009 0.353 23884 14.49
/
5 TOTAL % IMP TOTAL % IMP TOTAL % IMP
LOSS 85°C LOSS 85°C LOSS 85°C
AVERAGE 0.353 23884 98721 14.49
GUARANTEE 0.340 28200 _ 15.00
100% PF % PF 80% PF % PF
REGULATION AT 85°C AVERAGE 1319 9513
@ GUARANTEE 1.390 9.910
TEMPERATURE RISE---Average rise in degrees C, corrected to instant of shutdown of transformer.
Serial No. SLM54091_ (Duplicate unit built on same S.0.) with windings connected and loaded as follows:
H.V. Winding 218.500 kv 71.3 Amp.; L.V. Winding 12.506 kv 1246.2 Amp.
Winding kv Amp.  until constant temperature rise was reached.
RISE OF WINDINGS BY RESISTANCE AMBIENT TEMP. WINDING HOT SPOT RISE
LOAD TOP
FLUID INGOING IDLER
CONSTANT H.V. L.V. GUARANTEE H.V. L.V.
RISE WATER OR ROOM
100% 34.3 39.1 65 37.8 21.8 42.4 47.2
167% 42.4 50.3 65 43.3 21.8 52.0 59.9
222% 67.2 79.5 69.0 24.5 78.7 91.0
DURATION
TEST VOLTAGE
INSULATION TESTS WINDING VOLT RATING OF TEST IN
APPLIED IN kV
SECONDS
APPLIED POTENTIAL TESTS H.V. 230000 325 60
(Voltage applied between each winding and all other L.V. 13800 34 60
windings connected to core and ground.) Wiring, Fans 15 60

REMARKS: This transformer was subjected to, and successfully withstood the impulse and switching surge tests applied in accordance with the latest

ANSI test codes. Copies of the oscillograms are on permanent file at the Manufacturer’s Plant.

| hereby certify that this is a true report based on factory tests made in accordance with the latest Transformer Test Code of the ANSI Specifications.

Signed: John Smith  Date: 05/08/99

Approved: L. Jones
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A. Check the “Enable Loss Compensation Delivered (or Received)” box to turn
on the Loss Compensation function.

B. Refer to the Summary page shown below for loss calculations of each phase.

Loss Compensation |

Delivered' Received
—Phaze A
Delivered: Fe '#Watt Logs: %W Fe 547 Fe'AR Loss: %LWFe 012
Cutwfatt Loss: 2w Cu 0.03 CutR Loss ZLWCu 0.43
Received: Fe'wfatt Lozs: ZLWFe 1] Fe'WAR Loss ®LYFe 0
Cuwatt Loss: ZLwWCu 0 Cu™AR Loss: ZLWCu 0
—Phaze B
Deliverad: Fe'afatt Loss ZLWFe 545 Fe'aR Loss: ZLVFe 013
Cuwfatt Loss: ZLwCu 003 Cu™aR Loss: ZLWCu 042
Received: Fe wiatt Lozs: ZLwFe ] Fe &R Loss ZLvFe
Cuwfatt Lozs: ZLwCu 0 Cu™aR Logs ZLWCu
—Phaze C
Delivered: Fe 'watt Loss: %L'WFe 529 Fe'VAR Loz %LYFe 011
Cuiafatt Loss: LW 0Cu 0.03 Cu'aR Loss %L Cu 0.43
Received: Fe'watt Lozz: LW Fe 1] Fe%aR Lozs: ZLWFe
Cuwfatt Lozs: ZLwCu 0 CuaR Lozs: ZLWCu
(] I Cancel Help

Note: The Scaled Meter Constants page is used for factory reference only.
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Voltage Sag / Swell Detection and Logging

The meter has the ability to detect and record over- and under-voltage conditions on any
voltage input on a cycle-by-cycle basis. The user may configure this feature using the Sag
/ Swell Detection screen:

Sag Swell Detection |

Sag £ Swell Detection |

Fhasze A Fhaze B Phase C
Yolkage Swell 0 i
Threshald [in primary IE I I
walt Lnitz]
Yoltage Sag ||:| ||:| ||:|
Threzhold [in primary
walt Lnitz]

Minirmurn Duration, Al |-|

phazes [in line

cycles]

M aximize Woltage -

Swell £ DVE’CU”E”t [May reduce low-level meter accuracy)
Resolution

k. I Cancel Help

Enter upper voltage limits for each phase in the VVoltage Swell Threshold fields in
primary volts. VVoltages that go above these limits will be recorded as a VVoltage Swell.

Enter lower voltage limits for each phase in the VVoltage Sag Threshold fields in primary
volts. Voltages that go below these limits will be recorded as a Voltage Sag.

For both Voltage Sag and Voltage Swell settings, keep in mind that the meter's secondary
operating voltage range is 55 to 530 volts. Settings should be within those limits.

Enter the minimum duration, in line cycles, of events to be logged in the Minimum
Duration field. Events that are shorter than this duration will be detected but not logged.

If it is important to accurately measure short-duration high voltages (i.e. voltage swells
higher than 10% above the normal circuit voltage) or high currents (i.e. greater than 10%
above the average current over the last few seconds), check the Maximize Voltage Swell
/ Overcurrent Resolution checkbox.

WARNING: Enabling the Maximize Voltage Swell / Overcurrent Resolution feature
seriously degrades the accuracy of power and energy readings at low currents. See the
Votlage Sag / Swell Detection and Logging section of the User Manual, JEMStar 1083-
600 or Ci20 1086-381, for accuracy specifications while this feature is enabled.
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Totalization (JEMStar)

The meter is able to add energy readings from external devices to Consumption
measurements taken by the meter itself and display the result. To configure this feature,
use the Totalization dialog:

Totalization

T otalization 7 | T otalization 2 I

Tatalization 1

T otalization 2 I

T otalization 3
Totalization 3

Totalization 10 I
T otalization 4 I

Totalization 11 I Totalization 12
Totalization & I Totalization &

Measurement Quantity Input Channel Pulze \wWeight
IW Hr j Channel 1 IN,:,,.-,E j ||:|
FPhaze
IF'hase.-’-‘« j Channel 2 INone j IEI
Direction Channel 3 [Mone j IEI
IDeIivered j I
ToU Channel 4 IN'Z'V'IE j ID
I"""t j Channel 5 INu:une j |EI

Channel B INu:une j IEI

Ch | 7 M = |0
Load Prafile e I = J I
0 Charinel 8 INDr‘IE =l o

[ Test [ Uncompehsated

] I Cancel | Help

There are twelve Totalization channels, each having a tab at the top of the screen. Choose
the tab for the channel you wish to configure, and then enter the following information:

Measurement Quantity: Choose an integrated measurement from the pull-down list.
This quantity will be measured directly by the meter and added to the Totalization
channel's contents continuously.

If you want to display only energy measured outside the meter (i.e. only from external

pulses), select "Zero."

Phase: Choose an input element (phase) or Polyphase for the total of all elements.

Direction: Choose a direction of power flow.

TOU: Choose a Time of Use rate period during which to accumulate energy, or Total to
accumulate continuously.
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Load Profile: If this Totalization channel is to be recorded in Load Profile, enter the Km
value in primary units here.

Enabled: Check the box to activate this Totalization channel.

Input Channels: Eight input channels are shown for each Totalization channel to support
future expansion. The meter currently supports two input channels. Choose the input
channels you want added to this Totalization channel and the pulse weight (in primary
units of the Measurement Quantity) to add for each pulse received on that channel.

NOTE: Enter a negative pulse weight if you want energy subtracted from the Totalization
channel's total for each pulse received on that channel. Totalization channels always
contain zero or a positive number, and will not roll under.

Different Totalization channels may share one or more Input Channels, but the Pulse
Weight may be different.

Test: Check the box if the Totalization channel is to be displayed in Test Mode. If this
box is checked, this Totalization channel will not operate unless the emter is in Test
Mode.

Uncompensated: If this box is checked the measurement quantity selected will not have
Loss Compensation applied regardless of the Loss Compensation configuration.
Contributions from external Pulse Input channels are never compensated.

TIP: Load Profile channels may not have a Time of Use rate associated with them, but

Totalization channels may. If you require a Load Profile channel associated with a TOU
rate, create a Totalization channel with no input channels and record it in Load Profile.
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Totalization (Ci20)

The meter is able to add energy readings from external devices to Consumption
measurements taken by the meter itself and display the result. To configure this feature,
use the Totalization dialog:

Totalization @l
Totalization 7 ] Totalization 8 ] Totalization 9 ] Totalization 10 ] Totalization 11 ] Totalization 12 ]
Tatalization 1 l Tatalization 2 ] Totalization 3 ] Totalization 4 ] Totalization 5 ] Tatalization £ ]

Measurernent Quartity Input Channel Pulse Weight
|Zera ||| Chanrel1 [None ~| o
Phaze
|Phase & ﬂ Channel 2 |None ﬂ |D
Direction Channel 3 |N0ne j |0
|Delivered ﬂ
TOU Channel 4 |NUI‘TB ﬂ |D
|A ﬂ Channel 5 |N0ne j |D
Channel & |None ﬂ |D
Load Profile
]
o Enablec{ [ Test [ Uncompenzated
Qk, | Cancel | Help |

There are twelve Totalization channels, each having a tab at the top of the screen. Choose
the tab for the channel you wish to configure, then enter the following information:

Measurement Quantity

Choose an integrated measurement from the pull-down list. This quantity is measured
directly by the Ci20 and added to the Totalization channel's contents continuously. If you
want to display only energy measured outside the Ci20 (i.e. only from external pulses),
select Zero.

Phase

Choose an input element (phase) or Polyphase for the total of all elements. When adding
or subtracting the pulse energy from the input, chose whether the base measurement is a
phase or polyphase measurement being summed.

Direction
Choose a direction of power flow.

TOU
Choose a Time of Use rate period during which to accumulate energy, or Total to
accumulate continuously.
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Load Profile
If you want to record this Totalization channel in Load Profile, enter the Km value in

primary units here.

Enabled
Check the box to activate this Totalization channel.

Input Channels

Eight input channels are shown for each Totalization channel. Choose the input channels
to add to this Totalization channel and the pulse weight (in primary units of the
Measurement Quantity) to add for each pulse received on that channel. Enter a negative
pulse weight if you want energy subtracted from the Totalization channel's total for each
pulse received on that channel. Totalization channels always contain zero or a positive
number. Ensure that your readings don’t cause rollover if used in the Load Profile.
Different Totalization channels can share one or more Input Channels and the Pulse
Weight can be different.

Test
Check the box to display the Totalization channel in Test Mode. If this box is checked,
this Totalization channel does not operate unless the meter is in Test Mode.

NOTE Load Profile channels may not have a Time of Use rate associated with them,
but Totalization channels may. If you require a Load Profile channel associated
with a TOU rate, create an additional Totalization channel with no TOU Rate
selected and record it in Load Profile.
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METER COMMUNICATION

The Meter Communication menu is used to set up all Meter Communication
the parameters necessary to talk with the meter. After Meter Pagsword..
you have created a configuration file for a meter (using Change Meter Password...

the Meter Settings menus, previous), these items are

. . . Eammect. [Efrl

used to transfer that configuration file to the meter. Validate Config.. Cie2

. . . L. Write keter Config... Chrl+3

This menu also includes functions for retrieving meter Read Meter Config... Chrl4

health and status information. Note that JEMWare does IGfseEree: Chi+E

not retrieve Load Profile and other stored register data. :

You will need JEMRead or MV-90 software to perform pealica e
Set Meter Time...

those functions. Get beter Time...

Freeze...

Health Check. ..

Site Monitor Status. ..

Statuz Elueny...

Diagnostics
Meter Password

. . . - ag
This menu is used to enter the six-digit Meter Password [
i i i [ |
Meter p_aSSWOI’d, which is reql:“red to Se_nd Thiz is the password this program will send il
and retrieve data. You must first establish to the meter when sending commands. Hep |
. Thiz will not change ta the meter's current =

a connection to the meter before you can passward

enter the password (see the Connect

menu). If you do not enter a password
before a communication session, JEMWare will prompt you to enter it before data can be
obtained. The Meter password can be configured or changed from the “Change Meter
Password” menu item (as follows), but only if you are using the Master Password level.

Change Meter Password

. . Ch M P d
This screen is used to actually program the wilal e =
meter’s password. You must first establish a NOTE: = _ _
R Fleaze wiite down this new password, and don't forget it
connection to the meter before yOU can enter because once it is programmed into the meter, it can't be
retrieved!

the password (see the Connect menu). The

password must be a 6-digit alphanumeric
Stl’ing Pazsword to change: IMaster Pazsword j QK I

Using the pull-down edit field, select either the NewPassword etk |
Master Password or Password 2, 3, or 4. You R

can have up to four passwords, each with its
own set of permissible features (see the
Passwords/Permissions menu).
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If this is a new meter, the factory-default password setting is 000000 (six zeros). Enter
this in the Current Password box, then enter your custom password in the New Password
and Confirm Password boxes and click OK.

Caution: If the Meter Password is lost, the only way to access the meter is to
perform a Cold Start. This will erase all data in memory and return the meter to
factory default settings.

To perform a cold start:
1. Remove power from the meter.
2. Simultaneously press the UP and DOWN arrow buttons while applying power
to the meter, until a meter logo is displayed.

Connect :

This menu estab_lishes the connection T R —
parameters required at the PC end of the . pom
communications link. The meter end of . Address [T ]
the link is configured under the Meter o st w2 sewe. |
Settings | Serial Communication menu. & i Modem Ink Sting Help

5485 Delays [0-1000 ms) ;
If this is a first time use of JEMWare on ConvertsrRTS ON [T ,W
your computer, choose the correct COM CometerRTSOFF [0
port (1 - 4) on your PC, then click the MetwRTSOFF [T

Setup button to configure the COM port
parameters (See “PC

Communication Setup” for COM Port 1 | COM Part 2| COM Port 3| COM Port 4|
further port instructions).

Meter Connection Type

™ Direct Diefault Baud Rate ISEUU "l
The computer’s COM port gD Modem Init Sting 412
" Dptical Dptical Probe Type ﬂ

will be recognized as RS232
communications unless you

check the RS485 box. If you 0K | cencel | Hep |
choose RS485, you will need
to enter the appropriate delay times (in mS) as follows:

Converter RTS ON / OFF

The “Converter RTS ON” and “Converter RTS OFF” delay times depend on the model of
your RS232-t0-RS485 converter. Insert an ON and OFF delay time of 5 mS each if you
are using the BlackBox™ converter that is available from Scientific Columbus. A
different converter may require a different delay time. The appropriate delays should be
defined in the documentation included with your converter.
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Meter RTS OFF

The “Meter RTS OFF” setting pertains to the delay that is configured in the meter at this
point. This is important; it is NOT the value that you intend to configure the meter for
when you write a configuration to the meter. Therefore, you must know how the meter is
already configured. The factory default setting for “Meter RTS OFF” is 20 mS. This
will be your setting unless you have previously changed it.

The delays are necessary to allow proper timing of the transmitted data. In half duplex
mode, the delay intervals are inserted to make sure that data going one direction does not
interfere with data going the other direction.

] ]

Converter Converter
RTS ON RTS OFF
‘ | Transmitting
Data

Meter RTS OFF Delay

IMPORTANT: The “Converter RTS OFF” setting must be less than the “TX Start Delay”
that is set in the Serial Communication menu for the meter. Communication errors may
result if this is not configured correctly.

Once this has been done, click “Connect” to link your PC to the meter. You do not need
to enter a Meter Password to connect, however you will be restricted from accessing data
until a password is entered and accepted.

NOTE:

When you connect to a meter that is a different type from your configuration loaded
(JEMStar or Ci20), the following error screen will appear. You will be prompted to either
select Yes, ignoring the current configuration file and switching over to the other meter
type or select No, to save the current configuration file and then switch over to the correct
meter type.

You are attempting to connect to a Ci20 meter this is not your default Meter,
! Your current configuration settings might need saved and a new default configuration will be created.
*

Select Yes to continue or Mo to disconnect
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Connecting to the meter over the Ethernet Interface

Any software that supports communication with a meter over an Ethernet interface will
require at least the meter’s IP address and port number. Some software may also give you
a choice of using TCP or UDP protocols. In that case, always use TCP.

To connect using JEMWARE open the Meter Communication: Connect dialog.

= COpd1 Baud Rate Cornect I

" COM2 J3s00

Cancel |
~ CoM3 Address
|254 [0-254] Setup... |
" CoM4 [~ 5485 odem i S
R . odem Init Stnng
& FEPR | -G
F5485 Del 0-1000
slays | ) Optizal Probe bpe

Corwerter BTS OM IIJ INu:urmaI 501 Model
Corverter RTS OFF |0

Meter RTS OFF IEI I

Phione Murmber

Figure 9: JEMWARE Connect dialog

Click the Setup button, then select the TCP/IP tab.

IP &ddress

Part

kdeter Addresz |1

k. I Cancel | Help |

Figure 10: JEMWARE Ethernet connection settings

Enter the IP address, port number, and meter address (device address) of the Binary
Protocol port on the meter you wish to contact. Click OK to go back to the Connecting
dialog, then click Connect. After a moment you should see the typical Connection Status
dialog. You may now perform whatever functions you’d normally do over a serial
connection.

Validate Configuration

You can select this menu to make sure that there are no conflicts in the current
configuration (.cfg) file. If there is a problem, an error message will appear and ask if
you want to view the configuration details screen (see Details menu).
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Note: JEMWare validates the configuration automatically when you perform a Write
Meter command.

Write Meter Configuration

This selection is used to send the active
configuration file to the meter. After you click
on this menu choice, you must choose whether
you want to send Configuration information,
Preset register data, or both. When you click
OK, JEMWare will begin to send the new _ oeesl |
configuration (if selected) to the meter.
Preset register values that have been stored on your PC (.pre file suffix) are sent to the
meter by choosing “Presets” or “Configuration and Presets”, which will display the
following screen.

Set Register Presets | x|
Mormal Registers |A\temate Heg\stelsl
10| Quantit Phase Dirzction | Settings Register Type | Storage Type | TOU | Farmat
o T H] : ivered [ 00000 T Consumption T /orking T otal [HEHHE
1 Amps Phaze A 0.0000 Caincident 01 ‘wiorking E pigusaind
5 FF Fhaze & | Delivered | 0.0000 Average PF ‘wiorking Total | HEHEE 4
50 Drate of Mext ..
a0 Elank.
a1 Segment Ch...
95 Sting 1
96 Sting 2
7 Stiing 3
93 Sting 4
99 Sting 5
|
Load File... |
Edit Setting... 0k I Cancel Help
Frint... |
IFiIe: Dizplay Register Data I-Slalux:

The register settings (Normal or Alternate) can be taken from previously read data, or
they can be edited on this screen. When you send preset registers, JEMWare will
compare the ID numbers and register types you are trying to send with the meter’s

existing Display Registers. If there are discrepancies, they will be reported as an error
message.

Editing Presets
To preset a register value, highlight a
specific line in the list, then click the Edit o -

Setting button (or simply double click on o P

Edit Register Setting B

the line). The Edit Register Setting Dictin  [Delvered
. - - Register Type  [Conzurpion
window will appear, showing the oo o R
properties of the selected register. The Tau [ e S (ry —

only editable field is the Setting. Enter the  Foms  [Fésss

new value in the red (Settings) field and
click OK. Ok | Corcd [ Heb |
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Read Meter Configuration

This selection will read the meter's existing configuration and display it as the currently
open configuration file. If you have not already entered the meter’s password, you will
be prompted to enter it now. Click OK when finished.

Meter Pazsword

o . . LCancel
This iz the passwaord this program will send

to the meter when sending commands.
Thiz will nat change to the meter's current
pazzward.

i

Help

During the read, you will see a Progress indicator on your screen.

ENEEEENENER

When the progress indicator is finished, you will see the configuration file name at the
bottom of the screen change to “Untitled.cfg”. The data is not saved until you initiate the
“File | Save As” command and save the data as a configuration (.cfg) file.

NOTE: You may use the latest version of JEMWare to open a configuration file saved with a prior version,
or to read the configuration from a meter that was programmed with a prior version. If you do this,
however, you must verify all settings in the configuration before saving it or programming it into a meter.
Verify the settings by opening each item in the Meter Settings menu and reviewing the settings. This allows
you to be confident that the correct settings are in place and also allows JEMWare to insert appropriate
default settings for features that may not have been present in the older version of JEMWare.

Disconnect
This choice will end the communications connection between the PC and meter.
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Read Registers

Use this menu for a convenient method of viewing all active Normal and Alternate
registers in a meter, and their current settings. You can also save these settings as a
Preset (.pre) file, which can later be used to load registers on a new meter with these
values.

Read Registers E1 |

Mormal Registers | Alternate Registers |
[] | [luantity | Phaze | Diirection | Settings | Reqizter Type | Storage Type | TOu | Format =
1 Yolts Phaze & 0.00 Ingtantaneous | Working Total | HEHH 8
2 Yolts Phaze B 0.00 Ingtantaneous | Working Total | HEHH 8
3 Yolts Phaze C 0.00 Ingtantaneous | Working Total | HEHH 8
4 Amps Phaze A 0.000 Instantaneous | “Working Total | Hi# HiH
] Ampz Phaze B 0.000 Ingtantaneous | Working Total | HiEH HEH
[ Amps Phaze C 0.000 Instantaneous | “Working Total | #itH #HiH
v e Folyph... | Delivered | 0.00 Ingtantaneous | Working Total | HEHH 8
g Wi Palyph... | Delvered | 0.00 Instantaneous | Working Tatal | HHEHE.HE
9 Frequency 0.000 Ingtantaneous | Working Total | HiEH HEH
10 | Yoltz THD | Phase & 0.000 Ingtantaneous | Working Total | HiEH HEH
11 Yoltz THD | Phaze B 0.000 Ingtantaneous | Working Total | HiEH HEH
12 | Woltz THD | Phase C 0.000 Ingtantaneous | Working Total | HiEH HEH
12 AmpzT...  Phazed 0.000 Instantaneous | “Working Total | Hi# HiH
14 | AmpsT.. | PhaszeB 0.000 Ingtantaneous | Working Total | HiH HHH——
15  AmpsT...  PhazeC 0.000 Instantaneous | “Working Total | HitH HiH
16 | Amps Meutral 0.000 Ingtantaneous | Working Tatal | HHH HHE
17 Dirmmmae FTirmm HHH
1] 1 v
Edit Setting... | ok | Cancel Help "
Print... |
|Fi|e: File haz not been saved |5tatus: Read Registers Command Completed succezsfully

To change a register value, highlight a specific line in the list, then click the Edit Setting
button. Enter the new value in the red (Settings) field and click OK. Click the Save File
button to save the data as a .pre (preset) file for later use.

Set Meter Time
1 1 H Meter Time and Diate:  11:42:51 Maonday, 08./07/2000

Use thls Command tO Set the CIOCk InSIde the FC Time and D ate: 11:42:05 Monday, 08./07 /2000

meter You can elther Set the tl me tO Difference: 0 days. 00 howrs, 00 minutes, -14 seconds

automatically match the PC clock, or
manually set it to any specific time that you
enter Vla the keyboard Time difference between meter and PC [hours] lm
Click “Set Time” to actually change the _ SetTime_|

meter’s time/date. — Marual - [Set Meter to zpecified time and date]

Autamatic - [Set Meter ta PC time minus difference]

|11:42.40 = | Monday ,08/07/2000 =l
Set Time |

LCancel | Help |
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Get Meter Time

This menu item will read the clock time from the meter and display it on the PC. It will
not change the time, nor can it be edited from this screen. To change the time, go to the
Set Meter Time menu.

Meter's Time and Date

Meter's date is Monday, 0807 /2000

keter's time iz 130323 Help |

Activate Cellular Modem
This will turn on the cellular modem

Get Cellular Modem Info

This will retrieve information about the cellular modem:
Signal strength

Registration Status

IP Address

Phone No

ESN

Carrier ID

Firmware Version

Freeze

Click this menu choice to perform a register freeze.

Health Check

This feature will read and display the meter’s Health Status and Threshold Alarms from
the connected meter. Also the Phase A, B, and C Potential Annunciators are reported.
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Health and Status B3

Prezent Spstem | Latched Systeml

Present status field retumed; [S007

— Health Patentialz
On Off Frezent  Mizzing
B attery "W arning [ o Phase & Potential o) [
Configuration Error oW Phaze B Potential - [0
Site Monitor Alarm oW Phasze C Potential o g
i

External Status

— Thresholdz
On Off
Threzhold Alarm 1 L )
Threshald &larm 2 ¥
Threshald &larm 3 ¥
Threshald &larm 4 ¥

Help |

The Present System page is the status of the meter at the time of the last Freeze. Note
that you must perform a Freeze to update the current status.

The Latched System page shows all indicators that have been on alarm since the last
meter Reset, regardless of whether they are still in the alarm condition or not.

Site Monitor Status

This feature will read and display the meter’s Site Monitor Alarms from the connected
meter.
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Site Monitor Status E |

Fresent System | Latched System |

Fresent site monitar status field returned: 00000000

—PhaseA——————— [ PhaseB—————— [~ Fhaz=eC
ez Mo ez Mo ez Mo
Over Yoltage = Ower Woltage = Ower Woltage =
Yaoltage Swell = YWaltage Swell i« YWaltage Swell i«
Under“oltage ¢~ & UnderYoltage ¢ & UnderYoltage ¢ &
Yoltage Sag (i ) Yoltage Sag el o Yoltage Sag el o
FF Lo (g ) FF Lo el o FF Lo el o
FF High o FF High o FF High o
Power Reversed ¢ & Power Reversed ¢« & Power Reversed ¢« &
Oer Current oo Oer Current 'l Oer Current 'l
IInder Current (i ) Idnder Current el o Idnder Current el o
— Meutral
ez Mo ez Mo ez Mo
Current Swell i« Yaltages out of Current Imbalance
Ovwer Current O HEGUIHIE oo Yolbage Imbalance & 5

Help |

e The Present System page is the status of the meter at the time of the last Freeze.
Note that you must perform a Freeze to update the current status.
e The Latched System page shows all indicators that have been on alarm since the
last meter Reset, regardless of whether they are still in the alarm condition or not.
The site monitor status field at the top of each page displays a hexadecimal number that
represents the condition (Yes/No) of all the monitored status bits. Refer to the JEMStar
Command Set manual 1083-603 or Ci20 Command Set manual 1086-684 for a definition
of this number.

Status Query CommectionStotus |
Select this menu choice to interrogate the Connected Ok
C_OnneCted met_er and repo_rt the me_ter’S Fegister Filmware "u"ersio_n: B5.02.05
firmware version and basic operating type. ';letmlggyﬂmware Wersion: 01.00.00
arm:
oltage Range: £3-480
Clazs: 20
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Diagnostics

The Diagnostics feature graphically displays power flow in the connected meter and
shows real time operating details. This can be important to the meter installer or service
technician who wants to diagnose a meter malfunction or improper meter installation.

The diagnostic display is a polar coordinate diagram showing the three phase voltages
and three phase currents.

The formats of the vectors are arranged to industry standards:
- The zero axes point straight out to the right
- Ninety degrees is straight down

Each voltage phase vector is colored red (thin line arrows above); its angle indicates the
voltage phase angle and its length indicates the voltage magnitude. Each current phase
vector is colored blue (thick line arrows above); its angle indicates the current phase
angle and its length indicates the current magnitude. The color and attributes of the
vectors are arranged such that both current and voltage vectors are visible at all times,
regardless of overlap.

For each vector, the phase label, phase angle and magnitude are displayed as text.

B A\Default.cfg == 1]

File  Seltings for Meter  PC Communication  Help

D|=E| &~| RS 2]

Running Meter Diagnostic. .. 270

Va=117.100¥, 0.0°

la= 3.8004, 7.0° 240 300
PF =0.9925, 7.0° LAG Yc

Ph Watts = 441.663
Ph VA = 444.980

Vb = 113.650 ¥, 120.0°

b= 3.700 A, 116.0°

PF = 0.9976, 4.0° LEAD 210 Ic 330
Ph Walts = 419.481

Ph VA = 420,505

¥c=119.200V, 240.0°
lc= 2.800 A, 244.3°
PF = 0.9972, 4.3 LAG
Ph Watts = 332.820
Ph VA = 333.760

Total Watts = 1193.964 ~ Help 180 :} 0
Total ¥4 = 1199.245
| neutral = 1.986 Save I
a
Close
150 30
Ib
120'¥P 60
90
Far Help, press F1 T
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In addition to the graphics, the Diagnostics menu also displays the following text
information:

Phase Volts (for 3 phases), Magnitude and Angle (0-359 deg)
Phase Amps (for 3 phases) , Magnitude and Angle (0-359 deg)
Total Watts

Total VA

Neutral Current

The meter being diagnosed can be connected through any of the conventional means:
direct cable connection, optical port, or modem. The diagnostic display information can
be captured into a special file as a record of installation condition, and may be viewed or
printed at any later time.

You can save the diagnostic view by hitting the save button and storing off as a jpg to use
in the future.

Interpreting the Diagnostics Display
You can use the Diagnostic Display to troubleshoot installation problems such as wrong

phase connections or missing phases. The visual display provides an instant
identification of the problem.

To close the Diagnostic display, click the Diagnostics icon IE in the toolbar, and you
will return to the Main Menu.
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PC SETTINGS

PC Communications Setup
This screen is used for setting up parameters that are PL Settings

specific to the Personal Computer; it does not affect PC Communcations Setup...
any meter settings. Once this has been set up, the PC Clock...

program will remember your COM port settings for

future use.

COMPort1 COMPort2 | COM Port 3| COM Part 4 |

ehes Eammzelian T
st -onnection Lype Baud Rate [s600 =]
& Direct

e Address - [254 [0-254)
~ Optical tadem [nit Sting |
Optical Probe Type I ﬂ

Ok I Cancel | Help |

You can configure up to four separate serial communication ports. Each COM port can
be arranged for a different connection type, based on your specific requirements. The
IRQ and port address are set and managed by Windows; JEMWare does not override the
standard Windows settings.

To configure, first determine a valid COM port number available on your computer (1
through 4), and select the corresponding tab at the top of the screen. Next, select the
Meter Connection Type for the method you are using to connect the communications
hardware.

Meter Connection Type:

Direct COM Port

Use this setting if you are connecting with a standard RS-232 serial communications
cable. The signals are available on the meter’s pigtail cable and should be terminated
with an appropriate connector for your application. Refer to the JEMStar User Manual
1083-600 or the Ci20 User Manual 1086-381 for the cable color code and signal
functions.

Modem

Use this setting if you are connecting through a dial-up modem. JEMWare supports the
generic Hayes command set, and will accept a Modem Initialization String of up to 100
Characters. The default init string “ATZ” is provided, and may be all you need. Consult
your modem’s instruction manual for further information on initialization strings.
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Optical

Use this setting if you are connecting with an optical probe such as the Scientific
Columbus™ Model 5282 or GE Smart Coupler™. These pickups use a quick-connect
magnetic attachment to the front of the meter, and the globe can remain attached (or be
removed) during communications. Consult the manuals provided with these devices for
operating instructions.

PC Clock DalelTim Properties
Date & Time |T\meZone|
. . . . ~Da —Timi

Thls se_lectlon displays the current Date aqd Tlme that S —

IS running on the computer, and simply mimics the \!/
standard Windows display. You can change the PC s ags s IE
time and date from this screen. To set the meter time LRl |
and date, go to the “Set Meter Time” menu. B2 s e

Current time zone: Eastem Daylight Time
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CONNECTING TO A METER

Step 1: Connect the Hardware
You can connect a meter to your computer using any of the following methods.

e Direct Connection uses your computer’s RS-232 COM port wired directly to the
RS-232 port on the meter. This is the simplest method, but limits the distance to

about 50 ft.
RS-45/DB-9
ADAPTER
TO PC COMPUTER
RJ-45 DATA CABLE SERIAL -
PORT :
(9-PIN)
(fs / \ )]
TO METER
COMMUNICATION PORT

You can also create an RS-485 network to connect one or more meters to your
computer at a time, which will increase the maximum cable distance to about
4000 ft. To use RS-485 communications, you must install an RS-232 to RS-485
converter at your computer’s COM port. If you do not already have this device,
AMETEK offers all the necessary hardware. Plug the RS-232/485 converter box
into your PC serial port. Connect the RJ-45 phone cable between COML1 on the
meter and the back of the converter.

If you are creating your own serial cable, refer to the JEMStar User Manual 1083-
600 or Ci20 User Manual 1086-381 for the required connector types and pinout
arrangements.

e Optical connection: Each meter has provisions to attach an optical sensor to the
front of the meter. The optical sensor will provide an RS-232 output that is used
exactly the same as the Direct Connection style.

e Modem Connection can be used if your meter has an internal modem. JEMWare

will dial up the phone number associated with the meter and allow meter
communications over any distance.
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Step 2: Set up the communication parameters

Open the JEMWare application by double-clicking the icon on your desktop. The Main
Screen will appear. If this is a first-time use, go to the menu labeled “Meter
Communication | Connect”, and set the COM port number (1 — 4) that your PC is using.

® G Baud Rate / TCF Port
Now click on the Setup button and e com2 — —
proceed to the PC Setup screen. You L ,’Z::— . T
must select whether your communication L o A
is Direct Connect, Optical, or via a O IR — [ ]
modem. If a modem is used, you must L e
enter an initialization string to direct the St

Corveter RTSOFF [0
modem to connect properly (the standard e T el
Hayes “ATZ” string is provided as the |

default). If this is an optical

probe connection, be sure to COM Port 1 COM Port 2 | COM Part 3| COM Port 4 |

select the proper type from Mieter Connection Type

the pu”_down bOX. . D|recL‘ Drefault Baud Rate —ISBUU'I

Enter the appropriate
information for your meter # [t QpticalPrabe Tope | =
connection type and click OK

to close the setup screen. 0K | Concel | Hep |

If you are employing RS-485 communications, select the RS485 check box. You will
need to enter RTS (Request To Send) time delays in mS that are specific to the RS232 -
RS485 converter you are using. Typically, 5to 10 mS ON
and OFF is sufficient for the Black Box™ converter (available
from AMETEK), but you may need to experiment with the
numbers if you are using a different converter. The Meter SeaatizFry |
RTS OFF number should match your entry under Meter Converer RTS FF [0
Settings | Serial Communication screen. Meter ATS OFF [0

Connected Ok

[+ R5485
RS5485 Delays [0-1000 ms)

Reqister Firmnware Yersion: BS.02.05
b etrology Firmware Vergion: 07.00.00
Click the Connect button on the “Connecting” screen FErItn;:gl;DHHaﬂg?a: £9-480

to link your PC to the meter. If successful, you will e

see be notified of a proper connection and the meter
type that is connected. The connect status screen will
also reveal all options enabled in the meter. *Note:
when equipped with the Ethernet/Serial option, it will
always indicate RS-232 regardless of how the hardware is configured. Refer to the
hardware manual for details to identify whether the Ethernet Option board is jumpered

for RS-232 or RS-485.
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Step 3: Configure the Meter
Once you are connected to the meter, you have several options.

1. You can read the existing configuration in the meter, make changes as
necessary in JEMWare, and then write the new configuration back to the
meter.

2. You can write a previously saved JEMWare configuration to the meter.

3. You can also make minor changes to the meter’s configuration such as setting

the time, or perform a Health Check, etc. without going through the main
setup process.

Be sure to save all new configurations in JEMWare for future reference.

CHANGING METER CONFIGURATIONS

Certain features of the meter are forced to be re-initialized when portions of the meter’s
configuration are changed. This section summarizes the changes that will force a re-
initialization. Note that when a new configuration is loaded into a meter, the meter
determines individually if each section has changed from the currently stored configuration.
These features are re-initialized ONLY if the particular configuration sections are different.
Re-initialization means that the data in that particular register is set to zero.

Display Registers

The Display Registers feature includes the following parts of the JEMStar:

* Registers in the Normal, Alternate and Test display list

« Self Read registers

* Register Thresholds

« Site Monitor alarms

* Totalization registers

The following configuration sections, if modified, will cause the Display Registers feature to
be reinitialized, erasing all previous data:

* Normal display list

* Alternate display list

* Test display list

» Demand settings

« Self Read settings

* Primary Scaling settings

* Register Threshold settings

» Demand, Load Profile Interval Timing settings

* Totalization channel setup

* Timekeeping and DST Changes

Load Profile

The Load Profile features (which does not include individual Event Logs) will be erased and
reinitialized if these configuration sections are modified:

» Demand, Load Profile Interval Timing settings

* Load Profile channel assignments

* Primary Scaling settings

* Totalization channels

Energy Pulses

The Energy Pulse feature will be re-initialized if these configuration sections are changed:
* Energy pulse channel assignments
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APPENDIX A —
DNP SERIAL COMMUNICATIONS

INTRODUCTION

Distributed Network Protocol (DNP 3.0) is an industry standard protocol for SCADA
communications between Master Stations, Host computers, Remote Terminal Units, and
Intelligent Electronics Devices (such as the meter). It is a public domain, non-proprietary
protocol based on the IEC-870 standards, and is intended primarily for use in SCADA-
like systems.

DNP as a protocol provides efficient, robust data communications through a system of
32-bit data link CRCs (Cyclical Redundancy Checks) and confirmation messages.
However, DNP is much more than an error-detection-and-correction scheme. A DNP-
compliant device, from the protocol's point of view, is considered a group of data
"objects", each of which contains one or more "points". The DNP protocol specification
defines the allowable object types and what constitutes a "point"” for that object type.

DNP is not intended to be a general-purpose two-way communications link. Rather, it is
highly optimized for SCADA and automation applications involving relatively small
amounts of near-real-time data that is often read by the DNP master every few seconds.
In the case of the meters, it is not used as a means of controlling or reconfiguring the
meter.

DNP v3.00 DEVICE PROFILE

The purpose of this document is to describe the specific implementation of the
Distributed Network Protocol (DNP) 3.0 within the meter. This document, in
conjunction with the DNP 3.0 Basic 4 Document Set, and the DNP Subset Definitions
Document, provides complete information on how to communicate with the meter via the
DNP 3.0 protocol.

The meter uses the Triangle MicroWorks™, Inc. DNP 3.0 Slave Source Code Library
Version 2.19. This implementation of DNP 3.0 is fully compliant with DNP 3.0 Subset
Definition Level 2, contains many Subset Level 3 features, and contains some
functionality even beyond Subset Level 3.

The following sections, in conjunction with the Device Profile Document, provide a
complete interoperability/configuration guide for the meter:

e the Implementation Table

e the Point List Tables

e Configuration methods
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DNP V3.00

DEVICE PROFILE DOCUMENT

Vendor Name: AMETEK Power Instruments

Device Name:  JEMStar, using the Triangle MicroWorks, Inc. DNP 3.0 Slave Source Code Library, Ver 2.19

Highest DNP Level Supported: Device Function:

For Requests: Level 2 O Master
For Responses: Level 2 Slave

Notable objects, functions, and/or qualifiers supported in addition to the Highest DNP Levels Supported (the complete
list is described in the attached table):

For static (non-change-event) object requests, request qualifier codes 00 and 01 (start-stop), 07 and 08 (limited
quantity), and 17 and 28 (index) are supported in addition to request qualifier code 06 (no range — or all points).
Static object requests received with qualifiers 00, 01, 06, 07, or 08, will be responded with qualifiers 00 or 01.
Static object requests received with qualifiers 17 or 28 will be responded with qualifiers 17 or 28. For change-
event object requests, qualifiers 17 or 28 are always responded.

The read and write function code for Object 50 (Time and Date), variation 1, is supported.

Maximum Data Link Frame Size (octets): Maximum Application Fragment Size (octets):

Transmitted: 292 Transmitted: 2048

Received 292 Received: 2048
Maximum Data Link Re-tries: Maximum Application Layer Re-tries:
Configurable from 0 to 255 - Via JEMWare None

Requires Data Link Layer Confirmation:
Configurable as: Never, Only for multi-frame messages, or Always via JEMWare

Requires Application Layer Confirmation:
When sending multi-fragment responses
Sometimes

Timeouts while waiting for:

Data Link Confirm: Configurable via JEMWare

Complete Appl. Fragment: None
Application Confirm: Configurable via JEMWare
Complete Appl. Response: None

Others:
Transmission Delay:
Inter-character Timeout:
Need Time Delay:
Frozen Counter Event scanning period:

Configurable, via JEMWare
1 sec.

Configurable, via JEMWare
FIXED AT 5 seconds
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DNP V3.00

DEVICE PROFILE DOCUMENT

Sends/Executes Control Operations:

WRITE Binary Outputs
SELECT/OPERATE
DIRECT OPERATE

DIRECT OPERATE - NO ACK

Count>1
Pulse On
Pulse Off
Latch On
Latch Off

Queue
Clear Queue

Never
Never
Never
Never

Never
Never
Never
Never
Never

Never
Never

Reports Binary Input Change Events when no

specific variation requested:
Never

Reports time-tagged Binary Input Change Events when no
specific variation requested:
Never

Sends Unsolicited Responses:
Never

Sends Static Data in Unsolicited Responses:
Never
No other options are permitted.

Default Counter Object/Variation:
Default Object: 20
Default Variation: 5
Point-by-point list attached

Counters Roll Over at:

32 Bits

Other Value: 999,999,999
Point-by-point list attached

Sends Multi-Fragment Responses:
Yes
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THE METER IMPLEMENTATION

The Meter DNP implementation conforms to the standard for a Level Il slave device,
with some additions. Implementation consists of the following static objects:

e (38) Single-bit Binary Input without flag (Object 1 Variation 1)

e (50) Analog Inputs, configurable with JEMWare for either 32-bit analog input
without flag points (Object 30 Variation 3), or 16-bit analog input without flag
points (Object 30 Variation 4)

e A configurable number (up to 64) of 32-bit counters (Object 20 Variation 5) that
can be assigned to any register in the Normal or alternate display set

e A corresponding number of 32-bit frozen counter without flag (Object 21
variation 5) that represent the values of the counter points at the time of the last
meter freeze

IMPLEMENTATION TABLE

The following table identifies the variations, function codes, and qualifiers supported by
the meter in both request messages and in response messages.

For static (non-change-event) objects, requests sent with qualifiers 00, 01, 06, 07, or 08,
will be responded with qualifiers 00 or 01. Static object requests sent with qualifiers 17
or 28 will be responded with qualifiers 17 or 28. For change-event objects, qualifiers 17
or 28 are always responded.

In the table below text shaded as Subset Level 3 | indicates Subset Level 3 functionality
(beyond Subset Level 2), and text shaded as beyond Subset Level 3 I IloieR (TalailolsE1[13%

beyond Subset Level 3.

A4

REQUEST RESPONSE
OBJECT (Library will parse) (Library will respond with)
Object | Variation Description Function |Qualifier Codes| Function Qualifier Codes
Number | Number Codes (dec) (hex) Codes (dec) (hex)

1 0 Binary Input (Variation 0 is used to 1 (read) | 00, O1(start-stop)
request default variation) 06(no range, or all)
07, 08(limited gty)
17, 28  (index)

1 1 Binary Input 1 ireadi 00, Ol(start-stop) || 129 (response) | 00, Ol (start-stop)

06(no range, or all) 17, 28 (index —

07, 08(limited qty) see note 2
17,28  (index)
20 0 Binary Counter (Variation 0 is used to 1 (read) | 00, 01 (start-stop)
request default variation) 06(no range, or all)
07, 08(limited gty)
17, 28  (index)

20 5 32-Bit Binary Counter without Flag 1 (read) | 00, O (start-stop) || 129 (response) | 00, O1(start-stop)

06(no range, or all)

07, 08(limited qty) see note 2
17,28  (index)
21 0 Frozen Counter (Variation 0 is used to 1 (read) | 00, O1(start-stop)
request default variation) 06(no range, or all)
07, 08(limited gty)
17, 28  (index)

21 9 32-Bit Frozen Counter without Flag 1 (read) | 00, O (start-stop) || 129 (response) | 00, O1(start-stop)

RN | 06(no range, or all) 17, 28 (index—

07, 08(limited qty) see note 2
17,28  (index)
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REQUEST RESPONSE
OBJECT (Library will parse) (Library will respond with)
Object | Variation Descrintion Function |Qualifier Codes| Function Qualifier Codes
Number [ Number P Codes (dec) (hex) Codes (dec) (hex)
23 0 Frozen Counter Event (Variation 0 is 1 (read) JJ O6(no range, or all)
used to request default variation) 07, 08imited gty)
23 5 32-Bit Frozen Counter Event with Time 06(no range, or all) ||| 129 (response)
07, 08(limited gty)
30 0 Analog Input (Variation 0 is used to (read) | 00, O1(start-stop)
request default variation) 06(no range, or all)
07, 08(limited qty)
17, 28  (index)
30 3 32-Bit Analog Input without Flag ireadi 00, Olstart-stop) || 129 (response) | 00, Ol (start-stop)
06(no range, or all) 17, 28 (index —
07, 08(limited gty) see note 2)
17,28  (index)
30 5 short floating point 00, O1(start-stop) |||129 (response) |J00, 01 (start-stop)
06(no range, or all) 17, 28 (index—
07, 08(limited qty) see note 2
17,28  (index)
50 0 Time and Date (read) 100, Ol(start-stop) ||| 129 (response) JJ00, OL(start-stop)
06(no range, or all) 17, 28 (index —
07, 08(imited qty) see note 2
17,28  (index)
50 1 Time and Date 1 (M 00, O (start-stop) ||| 129 (response) JJ0O0, O1(start-stop)
2 [CG NI 06(no range, o all) 17, 28 (index —
07 (limited qty=1) see note 2
08  (limited qty)
17,28  (index)
52 2 Time Delay Fine 129 (response) | O7  (limited qty)
(aty=1)
60 0 Class 0, 1, 2, and 3 Data (read)
60 1 Class 0 Data (read) | 06(no range, or all)
60 2 Class 1 Data 1 (read) | O6(no range, or all)
07, 08(limited qty)
60 3 Class 2 Data 1 (read) | O6(no range, or all)
07, 08(limited qty)
60 4 Class 3 Data 1 (read) | O6(no range, or all)
07, 08(limited gty)
80 1 Internal Indications 2 (write) [ 00 (start-stop)
(index must =7)
No Object (function code only) —See Note 3 || 13(cold restart)
No Object (function code only) 23(delay meas.)

Note 1: For static (non-change-event) objects, qualifiers 17 or 28 are only responded

when a request is sent with qualifiers 17 or 28, respectively. Otherwise, static

object requests sent with qualifiers 00, 01, 06, 07, or 08, will be responded with
qualifiers 00 or 01. (For change-event objects, qualifiers 17 or 28 are always
responded.)

Note 2: A cold restart is implemented as a warm restart — the meter is not restarted, but
the DNP process is restarted.
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Point List
The tables in the following sections identify all the individual data points provided by the
implementation of DNP 3.0 in the meter.

Binary Input Points

The Binary input points represent such things as:
Contact input status

Threshold alarm conditions

Site monitor alarm conditions

Phase potential status

A meter may be configured with up to 40 Binary Input Points in DNP. You may assign
any of the following Binary Inputs to any Binary Input Point:

Contact Input 1 status

Contact Input 2 status
Voltages out of sequence alarm
Neutral over current alarm
Neutral current swell alarm
Phase C under current alarm
Phase C over current alarm
Phase C power reversed alarm
Phase C PF high alarm

Phase C PF low alarm

Phase C voltage sag alarm
Phase C under voltage alarm
Phase C voltage swell alarm
Phase C over voltage alarm
Phase B under current alarm
Phase B over current alarm
Phase B power reversed alarm
Phase B PF high alarm

Phase B PF low alarm

Phase B voltage sag alarm
Phase B under voltage alarm
Phase B voltage swell alarm

Phase B over voltage alarm
Phase A under current alarm
Phase A over current alarm
Phase A power reversed alarm
Phase A PF high alarm
Phase A PF low alarm
Phase A voltage sag alarm
Phase A under voltage alarm
Phase A voltage swell alarm
Phase A over voltage alarm
Threshold Alarm 1
Threshold alarm 2
Threshold alarm 3
Threshold alarm 4

Phase A potential status
Phase B potential status
Phase C potential status
Loss of Phase Potential

End of Demand Interval
Fatal Error

Non-fatal Error

A meter's default configuration is to have these Binary Input Points assigned:
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Point Binary Input
Index Name/Description
0 Contact Input 1 status
1 Contact Input 2 status
2 Voltages out of sequence alarm
3 Neutral over current alarm
4 Neutral current swell alarm
5 Phase C under current alarm
6 Phase C over current alarm
7 Phase C power reversed alarm
8 Phase C PF high alarm
9 Phase C PF low alarm
10 Phase C voltage sag alarm
11 Phase C under voltage alarm
12 Phase C voltage swell alarm
13 Phase C over voltage alarm
14 Phase B under current alarm
15 Phase B over current alarm
16 Phase B power reversed alarm
17 Phase B PF high alarm
18 Phase B PF low alarm
19 Phase B voltage sag alarm
20 Phase B under voltage alarm
21 Phase B voltage swell alarm
22 Phase B over voltage alarm
23 Phase A under current alarm
24 Phase A over current alarm
25 Phase A power reversed alarm
26 Phase A PF high alarm
27 Phase A PF low alarm
28 Phase A voltage sag alarm
29 Phase A under voltage alarm
30 Phase A voltage swell alarm
31 Phase A over voltage alarm
32 Threshold Alarm 1
33 Threshold alarm 2
34 Threshold alarm 3
35 Threshold alarm 4
36 Phase A potential status
37 Phase B potential status
38 Phase C potential status
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Counters

Counters are implemented as 32-bit counter without flag (Object 20 Var 5). For the
counter point list, the user may select any Normal, Alternate, or Internal (not Test)
display register to map to each point in the counter list. Note that display registers may
contain demand or instantaneous readings as well as consumption totals. This list can be
configured to contain up to 64 counter points. In addition to the Normal and Alternate
register set, the meter has an internal register list consisting of 49 various measurements.
Using JEMWare, the counter point list can be configured to be any mix of Normal,
Alternate or Internal registers (up to a total of 64 points). Each numeric counter point
value is represented as the corresponding register value times a user-selected scaling
factor.

Registers in the Normal and Alternate display lists are set by the user. The Internal list
contains these registers:

Watthours Delivered

Watthours Received

VARhours Delivered

VARhours Received

VAhours Delivered

VAhours Received

Qhours Delivered

Qhours Received

Amphours

Volt Squared hours

Amp Squared hours

Average PF Delivered Phase A
Average PF Delivered Phase B
Average PF Delivered Phase C
Average PF Delivered Polyphase
Average PF Received Phase A

Watt Delivered Past Interval Demand
VAR Delivered Past Interval Demand
VA Delivered Past Interval Demand
Amp Phase A Past Interval Demand
Amp Phase B Past Interval Demand
Amp Phase C Past Interval Demand
Neutral Amp Past Interval Demand
Peak Demand Watt Delivered

Peak Demand VAR Delivered

Peak Demand VA Delivered

Peak Demand Amp Phase A

Peak Demand Amp Phase B

Peak Demand Amp Phase C

Peak Demand Neutral Amp

Peak Demand Watt Delivered at last BPR
Peak Demand VAR Delivered at last BPR
Peak Demand VA Delivered at last BPR
Time of Peak Demand Watt Delivered
Time of Peak Demand VAR Delivered
Time of Peak Demand VA Delivered
Time of Peak Demand Amp Phase A

Time of Peak Demand Amp Phase B
Time of Peak Demand Amp Phase C
Time of Peak Demand Neutral Amp
Time of Peak Watt Delivered at last BPR
Time of Peak VAR Delivered at last BPR
Time of Peak VA Delivered at last BPR
PF at Peak Watt Delivered at last BPR
PF at Peak VAR Delivered at last BPR
PF at Peak VA Delivered at last BPR
Watt Delivered Predicted Demand

VAR Delivered Predicted Demand

VA Delivered Predicted Demand
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Other data formats that may be assigned to display registers include:
e Time and Date registers are represented as seconds since midnight 1/1/70
o Diagnostic and String register types will be represented as 0
e Status registers will be represented as a direct 32-bit mask value.

The corresponding frozen counter object is implemented as Object 21 Variation 9. The
values of the points in this object represent the values of the corresponding counter points
at the time of the last register freeze.

In the meter, all static data is permanently assigned to Class 0.

A meter register configured as a DNP Counter point may contain a value as large as
999,999,999 (nine digits). Some DNP master devices cannot accept counter values this
large. You may configure a meter to restrict the reported value of counter points to 3, 4,
5, 6, 7, or 8 digits, or allow the full 9-digit precision to be reported. Restricting the
number of digits reported affects only DNP counter points, not the actual display
registers.

A meter's default configuration is to have these Counter Points assigned:

Counter

Point Index Name/Description

Internal — system Watthrs delivered x selected scale

Internal — system Watthrs received x selected scale

Internal — system VARhrs delivered x selected scale

Internal — system VARhrs received x selected scale

Internal — system VAhours delivered x selected scale

Internal — system VAhours received x selected scale

Internal — system Qhrs delivered x selected scale

Internal — system Qhrs received x selected scale

Internal — system Amphrs x selected scale

O|lo(N|[OoO|O|~|[W|N|F|O

Internal — system V2h x selected scale

=
o

Internal — system A2H x selected scale
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Analog Inputs

Analog Inputs are implemented as 32-bit analog input without flag (object 30 Var 5)
points, or 16-bit analog input without flag (object 30 Var 4) points. A total of up to 140
points are supported, which represent such things as:

¢ Instantaneous Per phase Watts, VARs, VA, Volts, Amps, and Power Factor
e Line frequency

e Per-phase THD for volts and Amps

e Per-phase V? and A

e Bi-directional Watts and VARs

32-Bit Inputs

These inputs are represented in SECONDARY units, and up to 3 decimal places of
precision may be obtained by entering a scale value of 1000. For conversion to primary
units, the point value should be multiplied by the appropriate PT and/or CT ratio.

A meter's default configuration is to have these Analog Input Points assigned:

Point Analog Input Scaling
Index Name/Description
0 Instantaneous Watts, Phase A, Del x1000
1 Instantaneous Watts, Phase A, Rec x1000
2 Instantaneous Watts, Phase B, Del x1000
3 Instantaneous Watts, Phase B, Rec x1000
4 Instantaneous Watts, Phase C, Del x1000
5 Instantaneous Watts, Phase C, Rec x1000
6 Instantaneous Watts, Poly, Del x1000
7 Instantaneous Watts, Poly, Rec x1000
8 Instantaneous VARSs, Phase A, Del x1000
9 Instantaneous VARs, Phase A, Rec x1000
10 Instantaneous VARs, Phase B, Del x1000
11 Instantaneous VARs, Phase B, Rec x1000
12 Instantaneous VARSs, Phase C, Del x1000
13 Instantaneous VARs, Phase C, Rec x1000
14 | Instantaneous VARSs, Poly, Del x1000
15 Instantaneous VARSs, Poly, Rec x1000
16 Instantaneous VA, Phase A, Del x1000
17 Instantaneous VA, Phase A, Rec x1000
18 Instantaneous VA, Phase B, Del x1000
19 Instantaneous VA, Phase B, Rec x1000
20 Instantaneous VA, Phase C, Del x1000
21 Instantaneous VA, Phase C, Rec x1000
22 Instantaneous VA, Poly, Del x1000
23 Instantaneous VA, Poly, Rec x1000
24 Instantaneous Amps, Phase A x1000
25 Instantaneous Amps, Phase B x1000
26 Instantaneous Amps, Phase C x1000
27 Instantaneous Amps, Neutral x1000
28 Instantaneous Volts, Phase A x1000
29 Instantaneous Volts, Phase B x1000
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Point Analog Input Scaling
Index Name/Description

30 Instantaneous Volts, Phase C x1000

31 Frequency x1000

32 Instantaneous PF, Phase A, Del x1000

33 Instantaneous PF, Phase A, Rec x1000

34 Instantaneous PF, Phase B, Del x1000

35 Instantaneous PF, Phase B, Rec x1000

36 Instantaneous PF, Phase C, Del x1000

37 Instantaneous PF, Phase C, Rec x1000

38 | Instantaneous PF, Poly, Del x1000

39 Instantaneous PF, Poly, Rec x1000

40 Volts THD, Phase A x1000

41 Volts THD, Phase B x1000

42 Volts THD, Phase C x1000

43 Amps THD, Phase A x1000

44 | Amps THD, Phase B x1000

45 Amps THD, Phase C x1000

46 | Volts® Phase A %1000

47 | Volts® Phase B x1000

48 | Volts” Phase C %1000

49 | Amps® Phase A x1000

50 |Amps® Phase B x1000

51 |Amps® Phase C x1000

52 | Amps? Poly x1000

53 Instantaneous Watts, Phase A, x1000
Bidirectional

54 Instantaneous Watts, Phase B, x1000
Bidirectional

55 Instantaneous Watts, Phase C, x1000
Bidirectional

56 | Instantaneous Watts, Polyphase, x1000
Bidirectional

57 Instantaneous VARs, Phase A, x1000
Bidirectional

58 Instantaneous VARs, Phase B, x1000
Bidirectional

59 Instantaneous VARSs, Phase C, x1000
Bidirectional

60 | Instantaneous VARs, Polyphase, x1000
Bidirectional

61 Instantaneous Uncompensated x1000
Watts, Phase A, Del

62 Instantaneous Uncompensated x1000
Watts, Phase A, Rec

63 Instantaneous Uncompensated x1000
Watts, Phase B, Del

64 Instantaneous Uncompensated x1000
Watts, Phase B, Rec

65 Instantaneous Uncompensated x1000
Watts, Phase C, Del

66 Instantaneous Uncompensated x1000
Watts, Phase C, Rec

67 Instantaneous Uncompensated x1000
Watts, Poly, Del

68 Instantaneous Uncompensated x1000
Watts, Poly, Rec

69 Instantaneous Uncompensated x1000
VARSs, Phase A, Del

70 Instantaneous Uncompensated x1000
VARs, Phase A, Rec

71 Instantaneous Uncompensated x1000

VARs, Phase B, Del
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Point Analog Input Scaling
Index Name/Description

72 Instantaneous Uncompensated x1000
VARSs, Phase B, Rec

73 Instantaneous Uncompensated x1000
VARSs, Phase C, Del

74 Instantaneous Uncompensated x1000
VARSs, Phase C, Rec

75 Instantaneous Uncompensated x1000
VARSs, Poly, Del

76 Instantaneous Uncompensated x1000
VARs, Poly, Rec

77 Instantaneous Uncompensated VA, x1000
Phase A, Del

78 Instantaneous Uncompensated VA, x1000
Phase A, Rec

79 Instantaneous Uncompensated VA, x1000
Phase B, Del

80 Instantaneous Uncompensated VA, x1000
Phase B, Rec

81 Instantaneous Uncompensated VA, x1000
Phase C, Del

82 Instantaneous Uncompensated VA, x1000
Phase C, Rec

83 Instantaneous Uncompensated VA, x1000
Poly, Del

84 Instantaneous Uncompensated VA, x1000
Poly, Rec

85 Instantaneous Uncompensated PF, x1000
Phase A, Del

86 Instantaneous Uncompensated PF, x1000
Phase A, Rec

87 Instantaneous Uncompensated PF, x1000
Phase B, Del

88 Instantaneous Uncompensated PF, x1000
Phase B, Rec

89 Instantaneous Uncompensated PF, x1000
Phase C, Del

90 Instantaneous Uncompensated PF, x1000
Phase C, Rec

91 Instantaneous Uncompensated PF, x1000
Poly, Del

92 Instantaneous Uncompensated PF, x1000
Poly, Rec

93 Instantaneous Uncompensated x1000
Watts, Phase A, Bidirectional

94 Instantaneous Uncompensated x1000
Watts, Phase B, Bidirectional

95 Instantaneous Uncompensated x1000
Watts, Phase C, Bidirectional

96 Instantaneous Uncompensated x1000
Watts, Polyphase, Bidirectional

97 Instantaneous Uncompensated x1000
VARs, Phase A, Bidirectional

98 Instantaneous Uncompensated x1000
VARs, Phase B, Bidirectional

99 Instantaneous Uncompensated x1000
VARSs, Phase C, Bidirectional

100 |Instantaneous Uncompensated x1000
VARSs, Polyphase, Bidirectional
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16-Bit Inputs
These inputs are represented in SECONDARY units and scaled so that the meter’s full-
scale value is represented by 32767. The list is the same as that configured for the 32-bit
Analog Input points, but the user-entered scale values are not used.

Example:
At 60 Hz, the raw value represented for frequency may be 19640. Dividing by 32767 and
then multiplying by the full-scale engineering units value (see the following table), gives
the following reading:

19640

———x100.0=59.94Hz
32767

To obtain primary units, multiply by the appropriate PT and/or CT ratios.

A meter's default configuration is to have these Binary Input Points assigned:

0 Instantaneous Watts, Phase A, Del 0 - 10600 W 0 - 32767
1 Instantaneous Watts, Phase A, Rec 0 -10600 W 0 - 32767
2 Instantaneous Watts, Phase B, Del 0 - 10600 W 0 - 32767
3 Instantaneous Watts, Phase B, Rec 0 -10600 W 0 - 32767
4 Instantaneous Watts, Phase C, Del 0 - 10600 W 0 - 32767
5 Instantaneous Watts, Phase C, Rec 0 -10600 W 0 - 32767
6 Instantaneous Watts, Poly, Del 0-31800 W 0 - 32767
7 Instantaneous Watts, Poly, Rec 0-31800 W 0 - 32767
8 Instantaneous VARSs, Phase A, Del 0 - 10600 VAR 0 - 32767
9 Instantaneous VARs, Phase A, Rec 0 - 10600 VAR 0 - 32767
10 Instantaneous VARs, Phase B, Del 0 - 10600 VAR 0 - 32767
11 Instantaneous VARs, Phase B, Rec 0 - 10600 VAR 0 - 32767
12 Instantaneous VARSs, Phase C, Del 0 - 10600 VAR 0 - 32767
13 Instantaneous VARs, Phase C, Rec 0 - 10600 VAR 0 - 32767
14 | Instantaneous VARSs, Poly, Del 0 - 31800 VAR 0 - 32767
15 Instantaneous VARSs, Poly, Rec 0-31800 VAR 0 - 32767
16 Instantaneous VA, Phase A, Del 0 — 10600 VA 0 - 32767
17 Instantaneous VA, Phase A, Rec 0—-10600 VA 0 - 32767
18 Instantaneous VA, Phase B, Del 0 — 10600 VA 0 - 32767
19 Instantaneous VA, Phase B, Rec 0—-10600 VA 0 - 32767
20 Instantaneous VA, Phase C, Del 0 — 10600 VA 0 - 32767
21 Instantaneous VA, Phase C, Rec 0—-10600 VA 0 - 32767
22 | Instantaneous VA, Poly, Del 0 — 31800 VA 0 - 32767
23 Instantaneous VA, Poly, Rec 0-31800 VA 0 - 32767
24 Instantaneous Amps, Phase A 0-20A 0 - 32767
25 Instantaneous Amps, Phase B 0-20A 0 - 32767
26 Instantaneous Amps, Phase C 0-20A 0 - 32767
27 Instantaneous Amps, Neutral 0-20A 0 - 32767
28 Instantaneous Volts, Phase A 0-530V 0 - 32767
29 Instantaneous Volts, Phase B 0-530V 0 - 32767
30 Instantaneous Volts, Phase C 0-530V 0 - 32767
31 Frequency 0-100 Hz 0 - 32767
32 Instantaneous PF, Phase A, Del 0-1.00 0 - 32767
33 Instantaneous PF, Phase A, Rec 0-1.00 0 - 32767
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VARSs, Phase C, Del

Point Analog Input Engineering Units
Index Name/Description Range Scaled Range

34 Instantaneous PF, Phase B, Del 0-1.00 0 - 32767

35 Instantaneous PF, Phase B, Rec 0-1.00 0 - 32767

36 Instantaneous PF, Phase C, Del 0-1.00 0 - 32767

37 Instantaneous PF, Phase C, Rec 0-1.00 0 - 32767

38 Instantaneous PF, Poly, Del 0-1.00 0 - 32767

39 Instantaneous PF, Poly, Rec 0-1.00 0 - 32767

40 | Volts THD, Phase A 0-100 % 0 - 32767

41 | Volts THD, Phase B 0-100 % 0 - 32767

42 | Volts THD, Phase C 0-100 % 0 - 32767

43 | Amps THD, Phase A 0-100 % 0 - 32767

44 | Amps THD, Phase B 0-100 % 0 - 32767

45 | Amps THD, Phase C 0-100 % 0 - 32767

46 | Volts® Phase A 0 - 280900 V* 0- 32767

47 | Volts® Phase B 0 — 280900 V* 0 - 32767

48 | Volts® Phase C 0 — 280900 V* 0 - 32767

49 | Amps® Phase A 0 — 400 A? 0 - 32767

50 | Amps® Phase B 0 — 400 A? 0- 32767

51 | Amps® Phase C 0 — 400 A? 0 - 32767

52 | Amps? Poly 0 — 1200 A? 0- 32767

53 | Instantaneous Watts, Phase A, -10600 to +10600W |  -32768 to +32767
Bidirectional
Instantaneous Watts, Phase B,

54 Bidirectional -10600 to +10600 W -32768 to +32767
Instantaneous Watts, Phase C,

55 Bidirectional -10600 to +10600 W -32768 to +32767

56 | IMstantaneous Wats, Polyphase, | 318001 +31800W |  -32768 to +32767
Bidirectional

57 |Instantaneous VAR, Phase A, -10600 to +10600 VAR |  -32768 to +32767
Bidirectional

5g | Instantaneous VAR, Phase B, -10600 to +10600 VAR |  -32768 to +32767
Bidirectional
Instantaneous VARs, Phase C,

59 Bidirectional -10600 to +10600 VAR -32768 to +32767
Instantaneous VARSs, Polyphase,

60 Bidirectional -31800 to +31800 VAR -32768 to +32767
Instantaneous Uncompensated

61 Watts, Phase A, Del 0 - 10600 W 0 - 32767
Instantaneous Uncompensated

62 Watts, Phase A, Rec 0 - 10600 W 0 - 32767
Instantaneous Uncompensated

63 Watts, Phase B, Del 0 - 10600 W 0 - 32767
Instantaneous Uncompensated

64 Watts, Phase B, Rec 0 - 10600 W 0 - 32767
Instantaneous Uncompensated

65 Watts, Phase C, Del 0 - 10600 W 0 - 32767
Instantaneous Uncompensated

66 Watts, Phase C, Rec 0 - 10600 W 0 - 32767
Instantaneous Uncompensated

67 Watts, Poly, Del 0-31800 W 0 - 32767
Instantaneous Uncompensated

68 Watts, Poly, Rec 0-31800 W 0 - 32767
Instantaneous Uncompensated

69 VARSs, Phase A. Del 0 - 10600 VAR 0 - 32767
Instantaneous Uncompensated

70 VARs, Phase A, Rec 0 - 10600 VAR 0 - 32767
Instantaneous Uncompensated

71 VARS, Phase B, Del 0 - 10600 VAR 0 - 32767
Instantaneous Uncompensated

72 VARS, Phase B, Rec 0 - 10600 VAR 0 - 32767

73 | Instantaneous Uncompensated 0 — 10600 VAR 0-32767
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Point Analog Input Engineering Units
Index Name/Description Range Scaled Range

Instantaneous Uncompensated

74 VARSs, Phase C, Rec 0 -10600 VAR 0 - 32767
Instantaneous Uncompensated

75 VARS, Poly, Del 0 - 31800 VAR 0 - 32767
Instantaneous Uncompensated

76 VARS, Poly, Rec 0 - 31800 VAR 0 - 32767

77 Instantaneous Uncompensated VA, 0 — 10600 VA 0-32767
Phase A, Del

78 Instantaneous Uncompensated VA, 0 — 10600 VA 0- 32767
Phase A, Rec

79 Instantaneous Uncompensated VA, 0 — 10600 VA 0- 32767
Phase B, Del

80 Instantaneous Uncompensated VA, 0 — 10600 VA 0- 32767
Phase B, Rec

81 Instantaneous Uncompensated VA, 0 — 10600 VA 0-32767
Phase C, Del

82 Instantaneous Uncompensated VA, 0 — 10600 VA 0-32767
Phase C, Rec
Instantaneous Uncompensated VA,

83 Poly, Del 0-31800 VA 0 - 32767

84 Instantaneous Uncompensated VA, 0 — 31800 VA 0-32767
Poly, Rec

g5 | Instantaneous Uncompensated PF, 0—1.00 0- 32767
Phase A, Del

gg | Instantaneous Uncompensated PF, 0—1.00 0-32767
Phase A, Rec
Instantaneous Uncompensated PF,

87 Phase B, Del 0-1.00 0 - 32767

88 Instantaneous Uncompensated PF, 0-1.00 0-32767
Phase B, Rec

89 Instantaneous Uncompensated PF, 0-1.00 0-32767
Phase C, Del

oo |Instantaneous Uncompensated PF, 0—1.00 0- 32767
Phase C, Rec

91 |Instantaneous Uncompensated PF, 0—1.00 0- 132767
Poly, Del
Instantaneous Uncompensated PF,

92 Poly, Rec 0-1.00 0 - 32767
Instantaneous Uncompensated

93 Watts, Phase A, Bidirectional -10600 to +10600 W -32768 to +32767
Instantaneous Uncompensated

94 Watts, Phase B, Bidirectional -10600 to +10600 W -32768 to +32767
Instantaneous Uncompensated

95 Watts, Phase C, Bidirectional -10600 to +10600 W -32768 to +32767
Instantaneous Uncompensated

96 Watts, Polyphase, Bidirectional -31800 to +31800 W -32768 to +32767
Instantaneous Uncompensated

97 VARSs, Phase A, Bidirectional -10600 to +10600 VAR -32768 to +32767
Instantaneous Uncompensated

98 VARS, Phase B, Bidirectional -10600 to +10600 VAR -32768 to +32767
Instantaneous Uncompensated

99 VARs, Phase C. Bidirectional -10600 to +10600 VAR -32768 to +32767

100 | !nstantaneous Uncompensated -31800 to +31800 VAR |  -32768 to +32767

VARSs, Polyphase, Bidirectional
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Events

The meter DNP implementation includes frozen counter event objects. These are
implemented as Object 23 Var 5, 32-Bit frozen counter with time. These provide a time-
stamped snapshot of the corresponding counters at the time of freeze. The meter has
storage for 5 frozen event objects when all 64 points are configured (possibly more if less
points are used). An event is generated at each register freeze. Each event includes all
corresponding registers at the time the freeze occurred.

If event data is not desired, the generation of events can be disabled using JEMWare.

In the meter, all event data is permanently assigned to Class 1.

Time and Date

Time and Date (object 50) is supported both for read and write. Using JEMWare, you
can configure the "Write Time Interval”, which is the interval after which the meter will
set the "Need Time" bit in the Internal Indications.

Configuration

JEMWare software must be used to set up the configurable parameters that relate to DNP
3.0 in the meter, as well as configurable point assignments for Object 20. Please refer to
the section in this manual titled “Protocols” for detailed procedures.
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APPENDIX B —
MODBUS COMMUNICATIONS

INTRODUCTION

The MODBUS protocol defines a message structure that electronic communications
equipment will recognize and use, regardless of the type of networks over which they
communicate. It describes the procedure a host piece of equipment called the MASTER
uses to request access to another device called the SLAVE, how it will respond to
requests from other devices, and how errors will be detected and reported. A common
format is defined for the layout and contents of message fields.

The MODBUS protocol has two distinct forms, RTU mode and ASCII mode. RTU mode
essentially means binary mode, where each byte of information is transmitted as an actual
8-bit binary byte. ASCII mode packages each byte in two ASCII coded hexadecimal
characters. In addition, the two modes use different methods to calculate their checksums
and message packet boundaries. These methods are detailed later in this section.

Further information concerning MODBUS implementation standards can be found at the
following website:

www.modicon.com/techpubs/toc7.html

The MODBUS Device Address, timeout, and communications parameters are configured
via the JEMWare software. The meter will always be a MODBUS slave device.

COMMUNICATIONS

The following MODBUS communications parameters are configurable via JEMWare:
ASCII or RTU mode

7 or 8 bit mode (ASCII only)

Parity (Even/Odd/None)

Baud Rate (1200,9600,19200,38400)

RS-232 (full duplex) or RS-485 (half duplex) signal levels

SERIAL PORT CONNECTIONS

MODBUS Point-to-Point Connection Using RS232
This method is used for connecting the meter MODBUS directly to a MODBUS Master
device. The transmit and receive data pins on the MODBUS host system may vary
between pin 2 and pin 3 according to the type of equipment used. In applications where
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an IBM compatible PC with a 9-pin D-Type connector is used, TXD is pin 3 and RXD is
pin 2.

MODBUS Master Direction JEMStar 1/O cable
DTE RXD or DCE TXD +— BLUE/GREEN
DTE TXD or DCE RXD — BLUE/RED
Comm GND — PURPLE/WHITE

MODBUS Multidrop Connection Using RS485 (differential)

MODBUS Master Direction JemStar I/O cable
XMT/RCV - <«—> BLUE/RED
XMT/RCV+ «—> BLUE/GREEN

Notes:

e The meter does not implement hardware handshaking signals with RS-232 or RS-
485 serial data.

e The MODBUS port is connected via a pigtail I/O cable for S-base and A-Base
meters (wire colors shown above). See the section labeled “Serial
Communications” for wiring details of Switchboard meters (terminal block
connections). Refer to the section “Dual Communications Option” for
connections if your meter has this feature.

DATA TRANSFERS USING MODBUS (RTU orR ASCII)

The meter MODBUS implementation will fully support all data transfers with the
following commands:

Read Output Status (Function code 01)
Read Input Status (Function code 02)
Read Holding Registers (Function code 03)
Read Input Registers (Function code 04)
Force Single Coil (Function code 05)
Force Multiple Coils (Function code 15)

Preset Multiple Registers  (Function code 16)

As implied by the Read Holding Registers command, all meter available data will be
stored in 16-bit Holding Registers. However, these registers will either hold the High
Order or Low Order 16 bits (word) of a 32-bit quantity. Whenever a 32-bit quantity is
accessed, the registers containing both the High Order & Low Order words must be
included in the request, or the command will be rejected.

B-2



APPENDIX B — MODBUS Communications

The meter MODBUS interface can access data in either RTU or ASCII mode. The
supported Register Sets and the MODBUS Function Codes (FC) used to retrieve the data
are as follows.

Function Code (FC) Reqister Set
01 Read Discrete Outputs
02 Read Discrete Inputs
03 Read Holding Registers (native data types)
04 Read Input Registers (Scaled and Cascaded)
05 Force Single Discrete Outputs
15 Force Multiple Discrete Outputs
16 Preset Multiple Holding Registers

LRC Calculation (ASCII mode)

When the meter MODBUS interface operates in ASCII mode, it uses LRC for error
checking. The LRC value is one byte, contained in two ASCII characters. The LRC
consists of the 2’s complement of the byte sum of all the binary byte values (after each
pair of ASCII coded hex characters are converted to a byte) of the Device Address
through the last Data byte. Neither the Start of Message colon (‘:”) nor the carriage
return — line feed pair is included in the LRC calculation.

The LRC value is calculated by the transmitting device that appends the LRC to the
message. The receiving device recalculates the LRC and compares it to the value in the
message. If the values are not the same, the receiver ignores the message.

CRC Calculation (RTU mode)

The MODBUS interface also operates in RTU mode and uses CRC for error checking.
The CRC value is two bytes, containing a 16 bit binary value. The CRC value is
calculated by the transmitting device that appends the CRC to the message. The
receiving device recalculates the CRC and compares it to the value in the message. If the
values are not the same, the receiver will not process the message.

The CRC value is calculated according to the following procedure.

1. Initialize a 16 bit CRC register to OXFFFF
2. Place the first 8 bit character from the message and place it into a test register.
3. Exclusive OR the test character with the CRC register, leaving the result in the

CRC register.

4. The CRC register is shifted one bit toward the least significant bit, the least
significant bit is saved into a carry register, and the most significant bit is zero
filled.

5. If the old least significant bit was zero, go to step 6, if it was one, the CRC

register is exclusive Ored with 0xa001.

Repeat steps 4 and 5, seven times.

Using each successive character in the message, repeat steps 3 through 6.

The CRC is the value in the CRC register.

The CRC value is placed into the message in hexadecimal format with the most

significant byte going into the first CRC byte and the least significant byte going

into the last CRC byte.

© N
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RTU MESSAGE FRAMING

In RTU mode, messages start with a silence interval of at least 3.5 character times. If the
SLAVE device can monitor the network bus continuously, this silence interval can be
used to identify the beginning of a new message, with the first field of a new message
being the Device Address. Devices that use the silence interval to detect a new message
expect the entire message frame to be transmitted continuously, and do not allow a silent
interval of more than 1.5 characters to occur before completion of the entire message.

The meter MODBUS implementation does not monitor the network bus continuously,
and thus will not detect any silence interval. Consequently, the strict rules about silence
intervals will not be enforced. The start of a new message will be detected using a
synchronization algorithm.

Typical meter RTU Queries:

Query Field Read Holding Regs Force Single Coil
Device Address 05 05

Function 03 05

Register Address 00 04 0001

# Regs/Preset Value 00 06 FF 00

Error Check (CRC) XX XX XX XX

ASCIlI MESSAGE FRAMING

In ASCII mode, messages start with a ‘colon’ (:) character (ASCII 3A hex) and end with
a ‘carriage return — line feed’ pair (ASCII 0D & 0A hex). The carriage return — line feed
pair is optional.

The allowable characters transmitted for all other fields are hexadecimal 0-9 and A-F.
SLAVE Devices monitor the network bus continuously for the colon character. When
one is received, each device decodes the next field (the address field) to determine if the
query is directed at it.

Intervals of up to one second can elapse between characters within the message. If a
greater interval occurs, the receiving device assumes that an error has occurred.
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Typical meter ASCII Queries:

Query Field Read Holding Regs Force Single Coil
Start character ‘0 ‘0

Device Address ‘0”5 ‘0 ‘5

Function ‘0”3 ‘0 ‘5

Register Address ‘00" 0”4 ‘0°0” 0" °1”

# Regs/Preset Value ‘00" ‘0”6’ ‘F*‘F* ‘0”0’
Error Check (LRC) ‘XX ‘XX

End characters CR LF CR LF

Communication Errors

Communication errors, consisting of an illegal character in ASCII mode, a Parity, LRC or
CRC error, will result in the message causing the error to be ignored by the meter. The
MASTER Device will timeout and retransmit the message.

Exception Responses
The meter MODBUS implementation can produce 1 of 3 possible exceptions:

o lllegal Function (Exception Code 01)
o lllegal Data Address (Exception Code 02)
o lllegal Data Value (Exception Code 03)

An lllegal Function is self-explanatory. If the meter receives a MODBUS query that
contains a function that it does not support (anything other than 01, 02 03, 04, 05, 15 or
16), an lllegal Function (Exception 01) will be returned.

The Data Address is the Holding Register or Input Register address. For example, an
Illegal Data Address for a Function 03 command would be either a register value greater
that OXE7 or a register value that begins at the second word (Lo Order Word) of a 32-bit
quantity. An lllegal Data Address for a Function 06 command would be any register
other that 0x16.

The meaning of the Data Value depends upon the command. The Data Value for a
Function 03 command is the number of Holding registers requested, starting with the first
(Data Address) register. If the sum of the first register and the number of registers is
either greater that Ox3F, or results in the request of only one word of any 32-bit quantity,
an Illegal Data Value exception is generated.

An Exception Response is the meter’s Device Address, the function value with the High
Order Bit set to 1, and the Exception Code followed by either the LRC (ASCII mode) or
the CRC (RTU mode). For example, in RTU mode an Illegal Data Address exception to
a function 03 request would be:
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Exception Byte Contents Example
1 Meter Device Address 5
2 Marked Function Code 83
3 Exception Code 02
4 High Order Byte CRC XX
5 Low Order Byte CRC XX
TIMEOUTS
RTU Mode

The timeout period from the reception of a matching Device Address until that message
is completed is software assignable using JEMWare software. If a timeout occurs, the
portion of the message already processed is discarded and the meter will again look for a
matching Device Address. The default timeout is 1 second, but can be configured for
100 to 65000 mS.

ASCIl Mode
In ASCII mode, the timeout is meaningless to the meter since it is always the SLAVE
Device. Whenever a colon (¢:”) character is encountered, the MODBUS logic
automatically interprets it as the start of a new message and discards any portion of the
previous message. Similarly, if a timeout were to occur, any portion of the previous
message would be discarded and the logic would wait for the next colon (¢:”) character,
which essentially accomplishes the same purpose.

However, since the Carriage Return — Line Feed pair is optional at the end of a query
message, a 1 second timer is automatically started at the end of the CRC to allow for
these optional characters. If the Carriage Return — Line Feed pair is not received at the
end of this 1 second timeout, the logic proceeds with processing the message.

REGISTER PRESETS

In the meter Modbus implementation, meter registers (Normal and Alternate) may be
cleared or set to a given value with the Preset Multiple Registers command (Function
Code 16). Note that the start register specified in the command must be the Hi-order
register number of the appropriate register pair, and there cannot be more than 120
registers per request. In addition, Allow Register Presets must be specifically enabled in
the meter with JEMWare (Go to menu Meter Settings/Protocols/Modbus). If not enabled,
Modbus exception 01 (illegal function) will be returned if register presets are attempted.

Digital Output Control
The meter digital outputs may be forced to a high or low state via MODBUS using either
the Force Single coil (Func 05) or Force Multiple Coils (Func 15) command. To use this
feature, Allow Digital Outputs Control must be enabled in the meter with JemWare. If
not enabled, Modbus Exception 01 (lllegal Function) will be returned when this is
attempted.
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MODBUS REGISTER MAPS

The meter contains 4 Discrete Output registers, 39 Discrete Input Registers, 232 Holding
registers, and 53 Input registers. All Holding Registers contain 32-bit data values in
consecutive pairs. Thus, the individual Holding Registers 40001 through 40232 will
contain either the High Order Word or the Low Order Word of a 32-bit data type.

The Input Registers of the meter are stored as signed and unsigned 16-bit integers. These
integers represent a value in some Engineering Unit, with a 'Scale Factor' of some
number of decimal places.

The meter register values are visible via MODBUS as MODBUS Holding Registers. The
32-bit register values are mapped as two consecutive MODBUS registers, with the High
Order 16-bit segment first. Any or all of these MODBUS Registers can be accessed via
the MODBUS Read Holding Registers (03) command, however each request must be
limited to 120 Modbus registers maximum.

The following pages show the MODBUS memory map in table form.

Read Output (Coil) Status (function 01) Point list

MODBUS Address | PLC Address Register Contents
REG 00 10001 Digital Output 1
REG 01 10002 Digital Output 2
REG 03 10003 Digital Output 3
REG 04 10004 Digital Output 4
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Read Input Status (function 02) Point List

MODBUS Address |PLC Address Register Contents
REG 00 20001 Contact Input 1 status
REG 01 20002 Contact Input 2 status
REG 02 20003 Voltages out of sequence alarm
REG 03 20004 Neutral over current alarm
REG 04 20005 Neutral current swell alarm
REG 05 20006 Phase C under current alarm
REG 06 20007 Phase C over current alarm
REG 07 20008 Phase C power reversed alarm
REG 08 20009 Phase C PF high alarm
REG 09 20010 Phase C PF low alarm
REG 0A 20011 Phase C voltage sag alarm
REG 0B 20012 Phase C under voltage alarm
REG 0C 20013 Phase C voltage swell alarm
REG 0D 20014 Phase C over voltage alarm
REG OE 20015 Phase B under current alarm
REG OF 20016 Phase B over current alarm
REG 10 20017 Phase B power reversed alarm
REG 11 20018 Phase B PF high alarm
REG 12 20019 Phase B PF low alarm
REG 13 20020 Phase B voltage sag alarm
REG 14 20021 Phase B under voltage alarm
REG 15 20022 Phase B voltage swell alarm
REG 16 20023 Phase B over voltage alarm
REG 17 20024 Phase A under current alarm
REG 18 20025 Phase A over current alarm
REG 19 20026 Phase A power reversed alarm
REG 1A 20027 Phase A PF high alarm
REG 1B 20028 Phase A PF low alarm
REG 1C 20029 Phase A voltage sag alarm
REG 1D 20030 Phase A under voltage alarm
REG 1E 20031 Phase A voltage swell alarm
REG 1F 20032 Phase A over voltage alarm
REG 20 20033 Threshold alarm 1
REG 21 20034 Threshold alarm 2
REG 22 20035 Threshold alarm 3
REG 23 20036 Threshold alarm 4
REG 24 20037 Phase A potential status
REG 25 20038 Phase B potential status
REG 26 20039 Phase C potential status
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Read Holding Registers (function 03) Point List

MODBUS PLC Signed/ Scale Factor Register Contents
Address Address Unsigned
REG 00 40001 S 1000 PT Ratio Hi
REG 01 40002 S 1000 PT Ratio Lo
REG 02 40003 S 1000 CT Ratio Hi
REG 03 40004 S 1000 CT Ratio Lo
REG 04 40005 Reserved
REG 05 40006 Reserved
REG 06 40007 Reserved
REG 07 40008 Reserved
REG 08 40009 Reserved
REG 09 40010 Reserved
REG 0A 40011 S 1000 Normal Reg 0 Hi
REG 0B 40012 S 1000 Normal Reg 0 Lo
REG 0C 40013 S 1000 Normal Reg 1 Hi
REG 0D 40014 S 1000 Normal Reg 1 Lo
REG OE 40015 S 1000 Normal Reg 2 Hi
REG OF 40016 S 1000 Normal Reg 2 Lo
REG 10 40017 S 1000 Normal Reg 3 Hi
REG 11 40018 S 1000 Normal Reg 3 Lo
REG 12 40019 S 1000 Normal Reg 4 Hi
REG 13 40020 S 1000 Normal Reg 4 Lo
REG 14 40021 S 1000 Normal Reg 5 Hi
REG 15 40022 S 1000 Normal Reg 5 Lo
REG 16 40023 S 1000 Normal Reg 6 Hi
REG 17 40024 S 1000 Normal Reg 6 Lo
REG 18 40025 S 1000 Normal Reg 7 Hi
REG 19 40026 S 1000 Normal Reg 7 Lo
REG 1A 40027 S 1000 Normal Reg 8 Hi
REG 1B 40028 S 1000 Normal Reg 8 Lo
REG 1C 40029 S 1000 Normal Reg 9 Hi
REG 1D 40030 S 1000 Normal Reg 9 Lo
REG 1E 40031 S 1000 Normal Reg 10 Hi
REG 1F 40032 S 1000 Normal Reg 10 Lo
REG 20 40033 S 1000 Normal Reg 11 Hi
REG 21 40034 S 1000 Normal Reg 11 Lo
REG 22 40035 S 1000 Normal Reg 12 Hi
REG 23 40036 S 1000 Normal Reg 12 Lo
REG 24 40037 S 1000 Normal Reg 13 Hi
REG 25 40038 S 1000 Normal Reg 13 Lo
REG 26 40039 S 1000 Normal Reg 14 Hi
REG 27 40040 S 1000 Normal Reg 14 Lo
REG 28 40041 S 1000 Normal Reg 15 Hi
REG 29 40042 S 1000 Normal Reg 15 Lo
REG 2A 40043 S 1000 Normal Reg 16 Hi
REG 2B 40044 S 1000 Normal Reg 16 Lo
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MODBUS PLC Signed/ Scale Factor Register Contents

Address Address Unsigned

REG 2C 40045 S 1000 Normal Reg 17 Hi
REG 2D 40046 S 1000 Normal Reg 17 Lo
REG 2E 40047 S 1000 Normal Reg 18 Hi
REG 2F 40048 S 1000 Normal Reg 18 Lo
REG 30 40049 S 1000 Normal Reg 19 Hi
REG 31 40050 S 1000 Normal Reg 19 Lo
REG 32 40051 S 1000 Normal Reg 20 Hi
REG 33 40052 S 1000 Normal Reg 20 Lo
REG 34 40053 S 1000 Normal Reg 21 Hi
REG 35 40054 S 1000 Normal Reg 21 Lo
REG 36 40055 S 1000 Normal Reg 22 Hi
REG 37 40056 S 1000 Normal Reg 22 Lo
REG 38 40057 S 1000 Normal Reg 23 Hi
REG 39 40058 S 1000 Normal Reg 23 Lo
REG 3A 40059 S 1000 Normal Reg 24 Hi
REG 3B 40060 S 1000 Normal Reg 24 Lo
REG 3C 40061 S 1000 Normal Reg 25 Hi
REG 3D 40062 S 1000 Normal Reg 25 Lo
REG 3E 40063 S 1000 Normal Reg 26 Hi
REG 3F 40064 S 1000 Normal Reg 26 Lo
REG 40 40065 S 1000 Normal Reg 27 Hi
REG 41 40066 S 1000 Normal Reg 27 Lo
REG 42 40067 S 1000 Normal Reg 28 Hi
REG 43 40068 S 1000 Normal Reg 28 Lo
REG 44 40069 S 1000 Normal Reg 29 Hi
REG 45 40070 S 1000 Normal Reg 29 Lo
REG 46 40071 S 1000 Normal Reg 30 Hi
REG 47 40072 S 1000 Normal Reg 30 Lo
REG 48 40073 S 1000 Normal Reg 31 Hi
REG 49 40074 S 1000 Normal Reg 31 Lo
REG 4A 40075 S 1000 Normal Reg 32 Hi
REG 4B 40076 S 1000 Normal Reg 32 Lo
REG 4C 40077 S 1000 Normal Reg 33 Hi
REG 4D 40078 S 1000 Normal Reg 33 Lo
REG 4E 40079 S 1000 Normal Reg 34 Hi
REG 4F 40080 S 1000 Normal Reg 34 Lo
REG 50 40081 S 1000 Normal Reg 35 Hi
REG 51 40082 S 1000 Normal Reg 35 Lo
REG 52 40083 S 1000 Normal Reg 36 Hi
REG 53 40084 S 1000 Normal Reg 36 Lo
REG 54 40085 S 1000 Normal Reg 37 Hi
REG 55 40086 S 1000 Normal Reg 37 Lo
REG 56 40087 S 1000 Normal Reg 38 Hi
REG 57 40088 S 1000 Normal Reg 38 Lo
REG 58 40089 S 1000 Normal Reg 39 Hi
REG 59 40090 S 1000 Normal Reg 39 Lo
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MODBUS PLC Signed/ Scale Factor Register Contents
Address Address Unsigned
REG 5A 40091 S 1000 Normal Reg 40 Hi
REG 5B 40092 S 1000 Normal Reg 40 Lo
REG 5C 40093 S 1000 Normal Reg 41 Hi
REG 5D 40094 S 1000 Normal Reg 41 Lo
REG 5E 40095 S 1000 Normal Reg 42 Hi
REG 5F 40096 S 1000 Normal Reg 42 Lo
REG 60 40097 S 1000 Normal Reg 43 Hi
REG 61 40098 S 1000 Normal Reg 43 Lo
REG 62 40099 S 1000 Normal Reg 44 Hi
REG 63 40100 S 1000 Normal Reg 44 Lo
REG 64 40101 S 1000 Normal Reg 45 Hi
REG 65 40102 S 1000 Normal Reg 45 Lo
REG 66 40103 S 1000 Normal Reg 46 Hi
REG 67 40104 S 1000 Normal Reg 46 Lo
REG 68 40105 S 1000 Normal Reg 47 Hi
REG 69 40106 S 1000 Normal Reg 47 Lo
REG 6A 40107 S 1000 Normal Reg 48 Hi
REG 6B 40108 S 1000 Normal Reg 48 Lo
REG 6C 40109 S 1000 Normal Reg 49 Hi
REG 6D 40110 S 1000 Normal Reg 49 Lo
REG 6E 40111 S 1000 Alternate Reg 0 Hi
REG 6F 40112 S 1000 Alternate Reg 0 Lo
REG 70 40113 S 1000 Alternate Reg 1 Hi
REG 71 40114 S 1000 Alternate Reg 1 Lo
REG 72 40115 S 1000 Alternate Reg 2 Hi
REG 73 40116 S 1000 Alternate Reg 2 Lo
REG 74 40117 S 1000 Alternate Reg 3 Hi
REG 75 40118 S 1000 Alternate Reg 3 Lo
REG 76 40119 S 1000 Alternate Reg 4 Hi
REG 77 40120 S 1000 Alternate Reg 4 Lo
REG 78 40121 S 1000 Alternate Reg 5 Hi
REG 79 40122 S 1000 Alternate Reg 5 Lo
REG 7A 40123 S 1000 Alternate Reg 6 Hi
REG 7B 40124 S 1000 Alternate Reg 6 Lo
REG 7C 40125 S 1000 Alternate Reg 7 Hi
REG 7D 40126 S 1000 Alternate Reg 7 Lo
REG 7E 40127 S 1000 Alternate Reg 8 Hi
REG 7F 40128 S 1000 Alternate Reg 8 Lo
REG 80 40129 S 1000 Alternate Reg 9 Hi
REG 81 40130 S 1000 Alternate Reg 9 Lo
REG 82 40131 S 1000 Alternate Reg 10 Hi
REG 83 40132 S 1000 Alternate Reg 10 Lo
REG 84 40133 S 1000 Alternate Reg 11 Hi
REG 85 40134 S 1000 Alternate Reg 11 Lo
REG 86 40135 S 1000 Alternate Reg 12 Hi
REG 87 40136 S 1000 Alternate Reg 12 Lo
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MODBUS PLC Signed/ Scale Factor Register Contents
Address Address Unsigned
REG 88 40137 S 1000 Alternate Reg 13 Hi
REG 89 40138 S 1000 Alternate Reg 13 Lo
REG 8A 40139 S 1000 Alternate Reg 14 Hi
REG 8B 40140 S 1000 Alternate Reg 14 Lo
REG 8C 40141 S 1000 Alternate Reg 15 Hi
REG 8D 40142 S 1000 Alternate Reg 15 Lo
REG 8E 40143 S 1000 Alternate Reg 16 Hi
REG 8F 40144 S 1000 Alternate Reg 16 Lo
REG 90 40145 S 1000 Alternate Reg 17 Hi
REG 91 40146 S 1000 Alternate Reg 17 Lo
REG 92 40147 S 1000 Alternate Reg 18 Hi
REG 93 40148 S 1000 Alternate Reg 18 Lo
REG 94 40149 S 1000 Alternate Reg 19 Hi
REG 95 40150 S 1000 Alternate Reg 19 Lo
REG 96 40151 S 1000 Alternate Reg 20 Hi
REG 97 40152 S 1000 Alternate Reg 20 Lo
REG 98 40153 S 1000 Alternate Reg 21 Hi
REG 99 40154 S 1000 Alternate Reg 21 Lo
REG 9A 40155 S 1000 Alternate Reg 22 Hi
REG 9B 40156 S 1000 Alternate Reg 22 Lo
REG 9C 40157 S 1000 Alternate Reg 23 Hi
REG 9D 40158 S 1000 Alternate Reg 23 Lo
REG 9E 40159 S 1000 Alternate Reg 24 Hi
REG 9F 40160 S 1000 Alternate Reg 24 Lo
REG A0 40161 S 1000 Alternate Reg 25 Hi
REG Al 40162 S 1000 Alternate Reg 25 Lo
REG A2 40163 S 1000 Alternate Reg 26 Hi
REG A3 40164 S 1000 Alternate Reg 26 Lo
REG A4 40165 S 1000 Alternate Reg 27 Hi
REG A5 40166 S 1000 Alternate Reg 27 Lo
REG A6 40167 S 1000 Alternate Reg 28 Hi
REG A7 40168 S 1000 Alternate Reg 28 Lo
REG A8 40169 S 1000 Alternate Reg 29 Hi
REG A9 40170 S 1000 Alternate Reg 29 Lo
REG AA 40171 S 1000 Alternate Reg 30 Hi
REG AB 40172 S 1000 Alternate Reg 30 Lo
REG AC 40173 S 1000 Alternate Reg 31 Hi
REG AD 40174 S 1000 Alternate Reg 31 Lo
REG AE 40175 S 1000 Alternate Reg 32 Hi
REG AF 40176 S 1000 Alternate Reg 32 Lo
REG B0 40177 S 1000 Alternate Reg 33 Hi
REG B1 40178 S 1000 Alternate Reg 33 Lo
REG B2 40179 S 1000 Alternate Reg 34 Hi
REG B3 40180 S 1000 Alternate Reg 34 Lo
REG B4 40181 S 1000 Alternate Reg 35 Hi
REG B5 40182 S 1000 Alternate Reg 35 Lo
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MODBUS PLC Signed/ Scale Factor Register Contents
Address Address Unsigned
REG B6 40183 S 1000 Alternate Reg 36 Hi
REG B7 40184 S 1000 Alternate Reg 36 Lo
REG B8 40185 S 1000 Alternate Reg 37 Hi
REG B9 40186 S 1000 Alternate Reg 37 Lo
REG BA 40187 S 1000 Alternate Reg 38 Hi
REG BB 40188 S 1000 Alternate Reg 38 Lo
REG BC 40189 S 1000 Alternate Reg 39 Hi
REG BD 40190 S 1000 Alternate Reg 39 Lo
REG BE 40191 S 1000 Alternate Reg 40 Hi
REG BF 40192 S 1000 Alternate Reg 40 Lo
REG CO 40193 S 1000 Alternate Reg 41 Hi
REG C1 40194 S 1000 Alternate Reg 41 Lo
REG C2 40195 S 1000 Alternate Reg 42 Hi
REG C3 40196 S 1000 Alternate Reg 42 Lo
REG C4 40197 S 1000 Alternate Reg 43 Hi
REG C5 40198 S 1000 Alternate Reg 43 Lo
REG C6 40199 S 1000 Alternate Reg 44 Hi
REG C7 40200 S 1000 Alternate Reg 44 Lo
REG C8 40201 S 1000 Alternate Reg 45 Hi
REG C9 40202 S 1000 Alternate Reg 45 Lo
REG CA 40203 S 1000 Alternate Reg 46 Hi
REG CB 40204 S 1000 Alternate Reg 46 Lo
REG CC 40205 S 1000 Alternate Reg 47 Hi
REG CD 40206 S 1000 Alternate Reg 47 Lo
REG CE 40207 S 1000 Alternate Reg 48 Hi
REG CF 40208 S 1000 Alternate Reg 48 Lo
REG DO 40209 S 1000 Alternate Reg 49 Hi
REG D1 40210 S 1000 Alternate Reg 49 Lo
REG D2 40211 U 1000 Sys Wh Del Hi
REG D3 40212 U 1000 Sys Wh Del Lo
REG D4 40213 U 1000 Sys Wh Rec Hi
REG D5 40214 U 1000 Sys Wh Rec Lo
REG D6 40215 U 1000 Sys VARh Del Hi
REG D7 40216 U 1000 Sys VAR Del Lo
REG D8 40217 U 1000 Sys VAR Rec Hi
REG D9 40218 U 1000 Sys VARh Rec Lo
REG DA 40219 U 1000 Sys VAh Del Hi
REG DB 40220 U 1000 Sys VAh Del Lo
REG DC 40221 U 1000 Sys VAh Rec Hi
REG DD 40222 U 1000 Sys VAh Rec Lo
REG DE 40223 U 1000 Sys Qh Del Hi
REG DF 40224 U 1000 Sys Qh Del Lo
REG EOQ 40225 U 1000 Sys Qh Rec Hi
REG E1 40226 U 1000 Sys Qh Rec Lo
REG E2 40227 U 1000 Sys Amph Hi
REG E3 40228 U 1000 Sys Amph Lo
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MODBUS PLC Signed/ Scale Factor Register Contents
Address Address Unsigned

REG E4 40229 U 1000 Sys V2H Hi

REG E5 40230 U 1000 Sys V2H Lo

REG E6 40231 U 1000 Sys A2H Hi

REG E7 40232 U 1000 Sys A2H Lo
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Read Input Registers (function 04) Point List

MODBUS PLC Register Contents Engineering Scaled
Address Address Units Range Range
REG 00 30001 Instantaneous Watts, Phase A, Del 0-10600 W 0-32767
REG 01 30002 Instantaneous Watts, Phase A, Rec 0 - 10600 W 0-32767
REG 02 30003 Instantaneous Watts, Phase B, Del 0 - 10600 W 0-32767
REG 03 30004 Instantaneous Watts, Phase B, Rec 0-10600 W 0-32767
REG 04 30005 Instantaneous Watts, Phase C, Del 0 - 10600 W 0-32767
REG 05 30006 Instantaneous Watts, Phase C, Rec 0-10600 W 0-32767
REG 06 30007 Instantaneous Watts, Poly, Del 0-31800 W 0-32767
REG 07 30008 Instantaneous Watts, Poly, Rec 0-31800 W 0-32767
REG 08 30009 Instantaneous VARs, Phase A, Del 0-10600 VAR | (0 -32767
REG 09 30010 Instantaneous VARSs, Phase A, Rec 0-10600 VAR | 0-32767
REG 0A 30011 Instantaneous VARs, Phase B, Del 0-10600 VAR | 0 -32767
REG 0B 30012 Instantaneous VARs, Phase B, Rec 0-10600 VAR | 0-32767
REG 0C 30013 Instantaneous VARs, Phase C, Del 0-10600 VAR | 0 -32767
REG 0D 30014 Instantaneous VARs, Phase C, Rec 0-10600 VAR | 0-32767
REG OE 30015 Instantaneous VARs, Poly, Del 0-31800 VAR | 0 -32767
REG OF 30016 Instantaneous VARs, Poly, Rec 0-31800 VAR | (0 -32767
REG 10 30017 Instantaneous VA, Phase A, Del 0-10600 VA 0-32767
REG 11 30018 Instantaneous VA, Phase A, Rec 0-10600 VA 0-32767
REG 12 30019 Instantaneous VA, Phase B, Del 0-10600 VA 0-32767
REG 13 30020 Instantaneous VA, Phase B, Rec 0-10600 VA 0-32767
REG 14 30021 Instantaneous VA, Phase C, Del 0-10600 VA 0-32767
REG 15 30022 Instantaneous VA, Phase C, Rec 0-10600 VA 0-32767
REG 16 30023 Instantaneous VA, Poly, Del 0-31800 VA 0-32767
REG 17 30024 Instantaneous VA, Poly, Rec 0-31800 VA 0-32767
REG 18 30025 Instantaneous Amps, Phase A 0-20A 0-32767
REG 19 30026 Instantaneous Amps, Phase B 0-20A 0-32767
REG 1A 30027 Instantaneous Amps, Phase C 0-20A 0-32767
REG 1B 30028 Instantaneous Amps, Neutral 0-20A 0-32767
REG 1C 30029 Instantaneous Volts, Phase A 0-530V 0-32767
REG 1D 30030 Instantaneous Volts, Phase B 0-530V 0-32767
REG 1E 30031 Instantaneous Volts, Phase C 0-530V 0-32767
REG 1F 30032 |Frequency 0-100 Hz 0 - 32767
REG 20 30033 Instantaneous PF, Phase A, Del 0-1.00 0-32767
REG 21 30034 Instantaneous PF, Phase A, Rec 0-1.00 0-32767
REG 22 30035 Instantaneous PF, Phase B, Del 0-1.00 0-32767
REG 23 30036 Instantaneous PF, Phase B, Rec 0-1.00 0-32767
REG 24 30037 Instantaneous PF, Phase C, Del 0-1.00 0-32767
REG 25 30038 Instantaneous PF, Phase C, Rec 0-1.00 0-32767
REG 26 30039 Instantaneous PF, Poly, Del 0-1.00 0-32767
REG 27 30040 Instantaneous PF, Poly, Rec 0-1.00 0-32767
REG 28 30041 Volts THD, Phase A 0-100 % 0-32767
REG 29 30042 Volts THD, Phase B 0-100 % 0-32767
REG 2A 30043 Volts THD, Phase C 0-100 % 0-32767
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Phase B, Rec

MODBUS PLC Register Contents Engineering Scaled
Address Address Units Range Range
REG 2B 30044  |Amps THD, Phase A 0-100 % 0 - 32767
REG 2C 30045 Amps THD, Phase B 0-100 % 0-32767
REG 2D 30046 Amps THD, Phase C 0-100 % 0-32767
REG 2E 30047 [Volts® Phase A 0-280900 V? | (Q-32767
REG 2F 30048 Volts® Phase B 0 — 280900 V* 0-32767
REG 30 30049 [Volts® Phase C 0-280900 V? | (Q-32767
REG 31 30050 |Amps® Phase A 0-400A" [0 -32767
REG 32 30051 |Amps® Phase B 0-400A° | 0-32767
REG 33 30052  |Amps® Phase C 0-400A° | 0-32767
REG 34 30053 |Amps® Poly 0-1200A° | Q- 32767
REG 35 30054 Instantaneous Watts, Phase A, -10600 to -32768 to
Bidirectional +10600W +32767

REG 36 30055 Instantaneous Watts, Phase B, -10600 to -32768 to
Bidirectional +10600 W +32767

REG 37 30056 Instantaneous Watts, Phase C, -10600 to -32768 to
Bidirectional +10600 W +32767

REG 38 30057 Instantaneous Watts, Polyphase, -31800 to -32768 to
Bidirectional +31800 W +32767

REG 39 30058 Instantaneous VARS, Phase A, -10600 to -32768 to
Bidirectional +10600 VAR +32767

REG 3A 30059 Instantaneous VARs, Phase B, -10600 to -32768 to
Bidirectional +10600 VAR +32767

REG 3B 30060 Instantaneous VARS, Phase C, -10600 to -32768 to
Bidirectional +10600 VAR +32767

REG 3C 30061 Instantaneous VARs, Polyphase, -31800 to -32768 to
Bidirectional +31800 VAR +32767

REG 3D 30062 Instantaneous Uncompensated Watts, 0- 10600 W 0-32767
Phase A, Del

REG 3E 30063 Instantaneous Uncompensated Watts, 0- 10600 W 0-32767
Phase A, Rec

REG 3F 30064 Instantaneous Uncompensated Watts, 0-10600 W 0-32767
Phase B, Del

REG 40 30065 Instantaneous Uncompensated Watts, 0- 10600 W 0-32767
Phase B, Rec

REG 41 30066 Instantaneous Uncompensated Watts, 0- 10600 W 0-32767
Phase C, Del

REG 42 30067 Instantaneous Uncompensated Watts, 0- 10600 W 0-32767
Phase C, Rec

REG 43 30068 Instantaneous Uncompensated Watts, 0-31800 W 0-32767
Poly, Del

REG 44 30069 Instantaneous Uncompensated Watts, 0-31800 W 0-32767
Poly, Rec

REG 45 30070 Instantaneous Uncompensated VARs,| 0-10600 VAR | 0 - 32767
Phase A, Del

REG 46 30071 Instantaneous Uncompensated VARs,| 0-10600 VAR | 0 - 32767
Phase A, Rec

REG 47 30072 Instantaneous Uncompensated VARs,| 0-10600 VAR | 0 - 32767
Phase B, Del

REG 48 30073 Instantaneous Uncompensated VARs,| 0-10600 VAR | 0 - 32767
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MODBUS PLC Register Contents Engineering Scaled
Address Address Units Range Range
REG 49 30074 Instantaneous Uncompensated VARs,| 0-10600 VAR | 0 - 32767
Phase C, Del

REG 4A 30075 Instantaneous Uncompensated VARs,| 0-10600 VAR | 0 - 32767
Phase C, Rec

REG 4B 30076 Instantaneous Uncompensated VARs,| 0-31800 VAR | 0 - 32767
Poly, Del

REG 4C 30077 Instantaneous Uncompensated VARs,| 0-31800 VAR | 0 - 32767
Poly, Rec

REG 4D 30078 Instantaneous Uncompensated VA, 0-10600 VA 0-32767
Phase A, Del

REG 4E 30079 Instantaneous Uncompensated VA, 0-10600 VA 0-32767
Phase A, Rec

REG 4F 30080 Instantaneous Uncompensated VA, 0-10600 VA 0-32767
Phase B, Del

REG 50 30081 Instantaneous Uncompensated VA, 0-10600 VA 0-32767
Phase B, Rec

REG 51 30082 Instantaneous Uncompensated VA, 0-10600 VA 0-32767
Phase C, Del

REG 52 30083 Instantaneous Uncompensated VA, 0-10600 VA 0-32767
Phase C, Rec

REG 53 30084 Instantaneous Uncompensated VA, 0-31800 VA 0-32767
Poly, Del

REG 54 30085 Instantaneous Uncompensated VA, 0-31800 VA 0-32767
Poly, Rec

REG 55 30086 Instantaneous Uncompensated PF, 0-1.00 0-32767
Phase A, Del

REG 56 30087 Instantaneous Uncompensated PF, 0-1.00 0-32767
Phase A, Rec

REG 57 30088 Instantaneous Uncompensated PF, 0-1.00 0-32767
Phase B, Del

REG 58 30089 Instantaneous Uncompensated PF, 0-1.00 0-32767
Phase B, Rec

REG 59 30090 Instantaneous Uncompensated PF, 0-1.00 0-32767
Phase C, Del

REG 5A 30091 Instantaneous Uncompensated PF, 0-1.00 0-32767
Phase C, Rec

REG 5B 30092 Instantaneous Uncompensated PF, 0-1.00 0 -32767
Poly, Del

REG 5C 30093 Instantaneous Uncompensated PF, 0-1.00 0 -32767
Poly, Rec

REG 5D 30094 Instantaneous Uncompensated Wiatts, -10600 to -32768 to
Phase A, Bidirectional +10600W +32767

REG 5E 30095 Instantaneous Uncompensated Wiatts, -10600 to -32768 to
Phase B, Bidirectional +10600 W +32767

REG 5F 30096 Instantaneous Uncompensated Wiatts, -10600 to -32768 to
Phase C, Bidirectional +10600 W +32767

REG 60 30097 Instantaneous Uncompensated Watts, -31800 to -32768 to
Polyphase, Bidirectional +31800 W +32767

REG 61 30098 Instantaneous Uncompensated VARS, -10600 to -32768 to
Phase A, Bidirectional +10600 VAR +32767

REG 62 30099 Instantaneous Uncompensated VARS, -10600 to -32768 to
Phase B, Bidirectional +10600 VAR +32767

REG 63 30100 Instantaneous Uncompensated VARS, -10600 to -32768 to

B-17




APPENDIX B — MODBUS Communications

MODBUS PLC Register Contents Engineering Scaled
Address Address Units Range Range
Phase C, Bidirectional +10600 VAR +32767

REG 64 30101 Instantaneous Uncompensated VARS, -31800 to -32768 to
Polyphase, Bidirectional +31800 VAR +32767

Extended Holding Registers (function 03)

The meter contains a number of Holding Registers that facilitate its use in energy
monitoring and management systems and to provide limited access to Load Profile data.
This section describes those registers and their interpretation. They are read using
Function Code 03, the same as the basic Holding Registers.

MODBUS Meter Parameter Units Format| Number of
Register Registers
Instantaneous

1000 Amps, phase A Primary milli- Long 2
amps

1002 Amps, phase B Primary milli- Long 2
amps

1004 Amps, phase C Primary milli- Long 2
amps

1006 Amps, phase N Primary milli- Long 2
amps

1008 Amps polyphase Primary milli- Long 2
amps

1010 \Volts, L-L, phase A-B Primary milli- Long 2
amps

1012 \olts, L-L, phase B-C Primary milli- Long 2
volts

1014 \olts, L-L, phase C-A Primary milli- Long 2
volts

1016 \olts, L-L, polyphase Primary milli- Long 2
volts

1018 \olts, L-N, phase A-N Primary milli- Long 2
volts

1020 \olts, L-N, phase B-N Primary milli- Long 2
volts

1022 \Volts, L-N, phase C-N Primary milli- Long 2
volts

1024 \Volts, L-N, polyphase Primary milli- Long 2
volts

1026 Frequency HZ.hundredths| Int 1

1027 PF Delivered, phase A PF.milli Int 1

1028 PF Delivered, phase B PF.milli Int 1

1029 PF Delivered, phase C PF.milli Int 1

1030 PF Delivered, polyphase PF.milli Int 1

1031 PF Received, phase A PF.milli Int 1

1032 PF Received, phase B PF.milli Int 1

1033 PF Received, phase C PF.milli Int 1

1034 PF Received, polyphase PF.milli Int 1

1035 THD, Amps, phase A percent. milli | Long 2
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1037 THD, Amps, phase B percent. milli | Long 2
1039 THD, Amps, phase C percent. milli | Long 2
1041 THD, Volts, phase A-N percent. milli | Long 2
1043 THD, Volts, phase B-N percent. milli | Long 2
1045 THD, Volts, phase C-N percent. milli | Long 2
1047 THD, Volts, phase A-B percent. milli | Long 2
1049 THD, Volts, phase B-C percent. milli | Long 2
1051 THD, Volts, phase C-A percent. milli | Long 2
1053 W Delivered, phase A Prlma_ry_ Long 2
XW.milli
1055 W Delivered, phase B Prlma_ry_ Long 2
XW.milli
1057 W Delivered, phase C Prlma_ry_ Long 2
XW.milli
1059 W Delivered, polyphase Prlma_ry_ Long 2
XW.milli
1061 Real/Apparent Power UOM to Kilo conversion factor | power of ten Int 1
1062 VAR Delivered, phase A P“;?I/I?R. Long 2
1064 VAR Delivered, phase B P“;?I/I?R. Long 2
1066 VAR Delivered, phase C P“;?I/I?R. Long 2
1068 VAR Delivered, polyphase Pri ;}I/I,IAR Long 2
1070 Reactive/Q Power UOM to Kilo Conversion Factor power of ten Int 1
1071 VA Delivered, phase A Pri xVA. milli| Long 2
1073 VA Delivered, phase B Pri xXVA. milli| Long 2
1075 VA Delivered, phase C Pri xXVA. milli| Long 2
1077 VA Delivered, polyphase Pri xXVA. milli| Long 2
1079 Real/Apparent Power UOM to Kilo conversion factor | power of ten Int 1
1080 W Received, phase A Primary Long 2
XW.milli
1082 \W Received, phase B Primary Long 2
XW.milli
1084 W Received, phase C Prlma_ry_ Long 2
XW.milli
W Received, polyphase Primary
1086 xW.milli | 09 2
1088 Real/Apparent Power UOM to Kilo conversion factor | power of ten Int 1
1089 VAR Received, phase A Prlé?I/;iAR. Long 2
1091 VAR Received, phase B Prlé?I/;iAR. Long 2
1093 VAR Received, phase C Pri ;X;IAR Long 2
1095 VAR Received, polyphase Pri r3{(1?I/I,IAR Long 2
1097 Reactive/Q Power UOM to Kilo Conversion Factor power of ten Int 1
1098 VA Received, phase A Pri xVA. milli| Long 2
1100 VA Received, phase B Pri xVA. milli| Long 2
1102 VA Received, phase C Pri xVA. milli| Long 2
1104 VA Received, polyphase Pri xVA. milli| Long 2
1106 Real/Apparent Power UOM to Kilo conversion factor | power of ten Int 1
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\Watts, bi-directional, phase A

Primary

1107 xw.milli | o9 2
1109 \Watts, bi-directional, phase B Prlma_ry_ Long 2
XW.milli
1111 \Watts, bi-directional, phase C Prlma_ry_ Long 2
XW.milli
1113 \Watts, polyphase, bi-directional Prlma_ry_ Long 2
XW.milli
1115 Real/Apparent Power UOM to Kilo conversion factor | power of ten Int 1
1116 VARs, bi-directional, phase A P”;?I/I?R. Long 2
1118 VARs, bi-directional, phase B P”rfri?lll/iAR. Long 2
1120 VARs, bi-directional, phase C P”rfri?lll/iAR. Long 2
1122 VAR polyphase, bi-directional P”rfri?lll/iAR. Long 2
1124 Reactive/Q Power UOM to Kilo Conversion Factor power of ten Int 1
Average Power Factors
1200 PF Delivered, phase A pf.milli Int 1
1201 PF Delivered, phase B pf.milli Int 1
1202 PF Delivered, phase C pf.milli Int 1
1203 PF Delivered, polyphase pf.milli Int 1
1204 PF Received, polyphase pf.milli Int 1
Consumption
1205  |WhDelivered pri xwh,milfi | M2 10 3
1208 |VhReceived pri xwh,milfi | M2 10 3
1211 Real/Apparent Energy UOM to Kilo conversion factor | power of ten Int 1
VAR Delivered pri Mod 10
1212 XVARh.milli | x3 8
VAR Received pri Mod 10
1215 XVARh.milli | x3 8
1218 Reactive/Q Energy UOM to Kilo Conversion Factor power of ten Int 1
1219  [VAN Delivered pri xvAh,milli| M% 10 3
1222 VAN Received pri xvAh,milli| 2% 10 3
1225 Real/Apparent Energy UOM to Kilo conversion factor | power of ten Int 1
1206 | Delivered pri xQh.mill M‘)’(dslo 3
1209 [ Received pri xQh.mill M‘)’(dslo 3
1232 Reactive/Q Energy UOM to Kilo Conversion Factor power of ten Int
Amphours pri Ah.milli- | Mod 10
1233 UOM %3 3
Amp~hours pri kKAh.milli- | Mod 10
1236 UOM %3 3
1239 Amps/Amp” UOM to Kilo conversion factor power of ten Int 1
\Volt’hours pri kAh.milli- | Mod 10
1240 UOM %3 3
1243 \Volts® UOM to Kilo conversion factor power of ten Int 1

Demand
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1244 Demand - W Delivered Prlma_ry_ Long
XW.milli
1246 Peak Demand - W Delivered Prlma_ry_ Long
XW.milli
1248 Prev Billing Period Peak Demand - W Delivered Prlma_ry_ Long
XW.milli
1250 Real/Apparent Power UOM to Kilo conversion factor | power of ten Int
Demand - VAR Delivered Primary
1251 xVAR.milli | =09
Peak Demand - VAR Delivered Primary
1253 xVAR.milli | =09
1955 Prev Billing Period Peak Demand - VAR Delivered Prlmary | Long
XVAR.milli
1257 Reactive/Q Power UOM to Kilo Conversion Factor power of ten Int
Demand - VA Delivered Primary
1258 xVAmilli | -ond
Peak Demand - VA Delivered Primary
1260 xVAmilli | ond
1262 Prev Billing Period Peak Demand - VA Delivered Prlmar_y_ Long
XVA.milli
1264 Real/Apparent Power UOM to Kilo conversion factor | power of ten Int
Demand Prediction
1265 Predicted Demand - W Delivered, polyphase Prlma_ry_ Long
XW.milli
1267 Predicted Demand - VAR Delivered, polyphase Primary Long
XVAR.milli
1269 Predicted Demand - VA Delivered, polyphase Prlmar_y_ Long
XVA.milli
1271 Real/Apparent Power UOM to Kilo conversion factor | power of ten Int
1272 Reactive/Q Power UOM to Kilo Conversion Factor power of ten Int
Demand Current
1973 Demand Current Phase A Primary milli- Long
amps
1275 Demand Current Phase B Primary milli- Long
amps
1977 Demand Current Phase C Primary milli- Long
amps
1279 Demand Current Phase N Primary milli- Long
amps
1281 Peak Demand Current Phase A Primary milli- Long
amps
1283 Peak Demand Current Phase B Primary milli- Long
amps
1285 Peak Demand Current Phase C Primary milli- Long
amps
1287 Peak Demand Current Phase N Primary milli- Long
amps
Time of Peak Demand
1289 W Delivered, polyphase Time
1992 VAR Delivered, polyphase Time
1205 VA Delivered, polyphase Time
1208 Demand Current Phase A Time
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1301 Demand Current Phase B Time 3
1304 Demand Current Phase C Time 3
1307 Demand Current Phase N Time 3
1310 Prev Billing Period Peak W Delivered Time 3
1313 Prev Billing Period Peak VAR Delivered Time 3
1316 Prev Billing Period Peak VA Delivered Time 3
Coincident Power Factor
1319 when W Delivered was peak last billing period PF.milli Int 1
1320 when VAR Delivered was peak last billing period PF.milli Int 1
1321 when VA Delivered was peak last billing period PF.milli Int 1
Pulse Inputs
1400 Input 1 Int 1
1401 Input 2 Int 1
Scratchpad (WRITABLE)
1600 - 1619 [ 20 registers writable by system Int lea
Configuration
1700 Meter ID or Type (unique for each Model) Int 1
1702 - 1704 [P0t/ Time Time 3
1705 - 1707 [Register Firmware Version Int 3
1708 Class Int 1
1709 Health Status Int 1
1710 VT Ratio (x:1) Long 2
1712 CT Ratio (x:1) Long 2
1714 W/ VA/ Wh/ VAh Primary Unit of Measure power of ten Int 1
1715 VAR/ Q/ VARh/ Qh Primary Unit of Measure power of ten Int 1
1716 \Volt Primary Unit of Measure power of ten Int 1
1717 Amp Primary Unit of Measure power of ten Int 1
1718 \Volt Primary Squared Unit of Measure power of ten Int 1
1719 Amp Primary Squared Unit of Measure power of ten Int 1
1720 Connection Type Int 1
1721 Demand Method Int 1
1722 Demand Interval Int 1
1723 Demand Subinterval Int 1
Configured number of display items in Normal Display
1724 List (See MODBUS registers 1800 - 1999, 12000 - Int 1
12749)
Configured number of display items in Alternate
1725 Display List (See MODBUS registers 2000 - 2199, Int 1
13000 - 13749)
1726 C_onfigured number of d_isplay items in Internal Display Int 1
List (See MODBUS registers 14000 - 14749)
1727 Configured number of Load Profile channels (See Int 1
MODBUS registers 15000 - 15179)
Display Registers
1800-1999 |Normal Display List Registers (up to 50 entries) Display 4 ea
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2000 - 2199 [Alternate Display List Registers (up to 50 entries) Display 4 ea
Load Profile
2900 - 2919 |Data Log Header Int 22
2950 - 2985 Da_ta Log Table of Contents (36 scratchpad registers Int 36
writable by system)
3000 - 10799 |-02d Profile data LP" | 200 records
Record
Display Register and Load Profile Channel
Descriptions
12000 -  |Normal Display List Register Map / Index (50 entries) Reg
15ea
12749 Desc
13000 -  |Alternate Display List Register Map / Index (50 entries) Reg
15ea
13749 Desc
14000 - Internal Display List Register Map / Index (50 entries) Reg
15ea
14749 Desc
15000 -  |Load Profile Channel Map / Index (12 entries) Reg 15 ea
15179 Desc

Scaling Factors

Note: These MODBUS registers are scaling factors expressed as powers of ten that, when
multiplied by the appropriate power or energy registers, give readings in primary kilo-
units (e.g. kilowatts, kilowatthours).
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MODBUS Register(s) Measurement Type

1061, 1079, 1088, 1106, 1115, 1211, 1225, 1250, 1264, 1271 | Watt, Watthour, VA, VVAhour
1070, 1097, 1124, 1218, 1232, 1257, 1272, VAR, VARhour, Q, Qhour

1239 Amp, Amp®, Amphour, Amp°hour
1243 Volt?, Volt’hour

Special Data Formats

These Registers have special or unusual formatting:

e Pulse Input 1(MODBUS register 1400): Reads 0 if meter Contact Input 1 is off, 1
if on.

e Pulse Input 2 (MODBUS register 1401): Reads 0 if meter Contact Input 2 is off, 1
if on.

e Meter ID (MODBUS register 1700): and unique identification number assigned
by Square-D. Meter returns 15220.

e Register Firmware Version (MODBUS registers 1705 - 1701): Three MODBUS
registers, each containing 2 digits of the meter Register Firmware version number.
Display each register's contents as a 2-digit hexadecimal number, and separate the
registers with periods. (E.g. "B3.00.12")

e Health Status (MODBUS register 1709): A series of bits giving the present health
status of the meter:

(MSB)->16 15 14 13 12 11 1098 76 54 3 2 1<-(LSB)

Bit  Meaning

16 1 = Battery Warning. Cumulative time on battery exceeds 2 years.
15 1 = Configuration error - using default configuration

14 1 = Site Monitor alarm condition is present

13 1 = External status input is ON

12 1 = Threshold 1 alarm condition is present

11 1 = Threshold 2 alarm condition is present

10 1 = Threshold 3 alarm condition is present

1 = Threshold 4 alarm condition is present

1 = (reserved)

1 = (reserved)

1 = (reserved)

1 = (reserved)

1 = (reserved)

1 = Phase C voltage active

1 = Phase B voltage active

1 = Phase A voltage active

e VT Ratio (MODBUS registers 1710 - 1711): The meter's configured external
Voltage Transformer ratio multiplied by 1000.

o CT Ratio (MODBUS registers 1712 - 1713): The meter's configured external
Current Transformer ratio multiplied by 1000.

e W/ VA/ Wh/ VAh Primary Unit of Measure (MODBUS register 1714): A power
of ten showing the configured Unit of Measure for Real and Apparent power and
energy measurements:

0 = units (watts, VA)
3 =kilo units
6 = mega units

P NWPRAOOIO N 0O
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9 = giga units
VAR/ Q/ VARh/ Qh Primary Unit of Measure (MODBUS register 1715): A
power of ten showing the configured Unit of Measure for Reactive and Q power
and energy measurements:

0 = units (VAR, Q)

3 =kilo units
6 = mega units
9 = giga units

Volt Primary Unit of Measure (MODBUS register 1716): A power of ten showing
the configured Unit of Measure for VVolt measurements:

0 = units (volts)

3 = kilo units

6 = mega units
Amp Primary Unit of Measure (MODBUS register 1717): A power of ten
showing the configured Unit of Measure for Amp measurements:

0 = units (amps)

3 = kilo units

6 = mega units
Volt Primary Squared Unit of Measure (MODBUS register 1718): A power of ten
showing the configured Unit of Measure for Volts Squared measurements:

0 = units (volts squared)

3 = kilo units

6 = mega units
Amp Primary Squared Unit of Measure (MODBUS register 1719): A power of
ten showing the configured Unit of Measure for Amp Squared measurements:

0 = units (amps squared)

3 = kilo units

6 = mega units
Connection Type (MODBUS register 1720): The meter service connection type.
A 3-wire Delta connection returns 30, while a 4-wire Wye returns 40.
Demand Method (MODBUS register 1721): A bit field indicating the demand
methods configured in the meter.
(MSB)->00000000000000E S<-(LSB)
Where:E is the External Demand Interval Sync Enabled bit (1 = external demand
sync, 0 = internal sync).

S is the Sliding Window Demand indicator (1 = sliding window, 0 = fixed
window)
Demand Interval (MODBUS register 1722): The meter's demand interval length
in minutes.
Demand Subinterval (MODBUS register 1723): The meter's demand subinterval
length in minutes.
Number of Normal Display Registers (MODBUS register 1724): The number of
display registers (max. 50) currently configured in the Normal display list.
Number of Alternate Display Registers (MODBUS register 1725): The number of
display registers (max. 50) currently configured in the Alternate display list.
Number of Internal Display Registers (MODBUS register 1726): The number of
display registers (max. 50) currently configured in the Internal display list.
Number of Load Profile Channels (MODBUS register 1727): The number of
Load Profile pulse channels (max. 12) currently configured in the meter.
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MODBUS Register Formats

These extended MODBUS holding registers come in a variety of formats. These formats
are described here.

Int

The Int type is a signed 16-bit integer number. It is the basic MODBUS register.

Long

The Long is two MODBUS registers sent consecutively to form a 32-bit value. The first
register contains the sign bit and the 15 most significant bits of the value. The second
register contains the remaining 16 least significant bits.

Time

The Time format is three MODBUS registers sent consecutively to form a date-time
group encoded thus:

Upper 8 bits Lower 8 bits
First register Month (1 - 12) Day (1 - 31)
Second register Year (0 - 199) Hour (0 - 23)
Third register Minute (0 - 59) Second (0 - 59)

Mod10 x 3

The Mod10 x 3 format is three MODBUS registers sent consecutively to form a 12-digit
decimal value encoded thus:

First register: 4 least significant (of 12) digits of complete value, in binary
(0-9999)

Second register: 4 middle (of 12) digits of complete value, in binary (0 - 9999)

Third register: 4 most significant (of 12) digits of complete value, in binary
(0-9999)

Therefore, the complete value is (R3 * 10"8) + (R2 & 1074) + R1. This format can
accommodate values from 0 to 999,999,999,999 decimal.

Display

The Display format varies depending on the exact definition of a given display item by
the user. Meter Displays can contain a numeric value expressed as a Long or a Mod x 3
format with a primary scaling factor, a Long format without scaling, or a Time format.
Each Display has a corresponding Register Description (see Reg Desc below) that
contains, among other things, a "Format Type" field that explains how to interpret that
Display's data.

LP Record
The Load Profile Record contains the Load Profile data for a single interval. This format

consists of a time stamp (in the Time format described here) followed by 1 to 12 pulse
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channels depending on the meter's configuration. Each pulse channel is three MODBUS
registers in the format R1 * R2 * 10"R3. The first register is a pulse count, the second
register is a pulse weight (in, for example, Watthours per pulse), and the third register is a
power of ten. The complete interval's accumulation for that channel is found by
multiplying the first register by the second register, then multiplying the result by 10
raised to the power in the third register.

LP Header

The Load Profile Header is a data structure that describes the meter's implementation of
Load Profile for MODBUS retrieval:

Reqgister | Register Register Description Notes
Offset Name
0 Table of |Beginning register of record which|  This is a pointer to the block where the 1-12
Contents | lists the register numbers that are | channels are defined by listing the first register
being logged for this data log. (0 | corresponding to the value logged in that register.
specifies that the data log is not Meter reads Register 2950
being used)
1 File Type | Specifies the file type, i.e., data Meter reads 1
log, waveform capture, etc. (Set to
1 for Data Log)
2 File Size | The file size in records, max = Meter reads 200
32000
3 Record Size| Record size in registers, max 39 | Calculated by Meter based on Recorder Contents
including date/time stamp. Table
of contents will hold (Record Size
- 3) registers
4 File Mode 0 =FIFO, 1 =Fill and Hold Always 0 for the Meter
5 Record Record entry enable Meter is FFFF by default
Entry | (FFFF)/disable(0000) for data log
Enable / files
Disable
6 Entry | Entry update interval (in minutes) | Meter's configured Load Profile interval length, in
Update | for data log files synchronized to minutes.
Interval entry interval offset time
7 Entry |Time (in minutes) past midnight to Always 0 for Meter
Interval | synchronize record entry update
Offset Time intervals to
8 Current # | Current number of records in the Managed by Meter. Maximum 200
Records in file
File
9 Current firstl  Current first (oldest) record Managed by Meter. Ranges from 1 to 32000
record sequence number in the file
sequence
10 Current last|  Current last (newest) record Managed by Meter. Ranges from 1 to 32000
record sequence number in the file
sequence
11 Date/Time |Date/Time of last file reset/clear in| Date & Time at which Meter Load Profile was
of last file 3 register format reinitialized (reconfigured).
reset/clear
14 Allocated | File size allocated during last file (same as Offset 2)
File Size resize, in records
15 Allocated |Record size (in registers) allocated (same as Offset 3)
Record Size during the last file resize,

including the date/time stamp
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16 File Status | Status of the file based on actual Meter always reads 0 (OK)
and allocated file size and record
size
17 File Starting register number for file Meter always reads 3000
Location
18 Cont. WFC| Continuous WFC segment limit N/A = -32768
Segment may be set in range 1-5
Delay
19 Cont. WFC| Number of Pre-Trigger Cycles to N/A = -32768
Trigger | obtain when a continuous WFC
Delay occurs. Applicable only to the
Cont. WFC File Only. Reserved
for all others.
20 Oldest | Register number at start of oldest | Location of record corresponding to sequence
Record record in file. number stored at Offset 9.
21 Newest |Register number at start of newest| Location of record corresponding to sequence
Record record in file. number stored at Offset 10.
Reg Desc

Each meter Display Register and Load Profile Channel has a corresponding "Register
Description™ (Reg Desc) that tells the host system how to interpret its data.

Every Register Description contains 15 MODBUS registers that fully describes the
Display or Load Profile Channel. Four of these registers contain bit fields that detail the
operation of the Display or Channel.

Offset Name Contents
0 Reg Type Describes the Type (Numeric, Time, Status, ID, or Totalization) of
Display Register or Load Profile channel
1 Quantity Type Describes the measurement quantity of a Numeric or Totalization

(Used only if Reg Type is
Numeric or Totalization,
otherwise contains zero)

Display Register or Load Profile channel

2 Demand Quantity Type
(Used only if Reg Type is
Numeric Coincident
Demand to indicate quantity
of associated Peak demand.
Otherwise contains zero)

If this Display Register is a Coincident Demand, this describes the
measurement quantity of the Peak Demand associated with it.

3 Reg Format This describes how the Display Register or Load Profile channel data
is to be interpreted and formatted for display.
4 Reg ID Number The Identification number assigned by the user to this Display
Register, or the Load Profile Channel Number.
5-14 Text Description 20 bytes of text, padded with nulls, that the user assigned to be

displayed with this Display Register. This will contain all nulls for
Load Profile channels.

Reg Type

The Reg Type register contains a number of bit fields that describe the basic type of the
Display Register or Load Profile channel.
Reg Type: (MSB)->tttaaalldddnnnnn<-(LSB)

Where:
ttt isthe Register Type:
B-28
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0 = Numeric (Power) Display Register or Channel
1 = Time Display Register
2 = Status Display Register
3 = ID Display Register
4 = Unused Register
5 = Totalization Display Register or Channel
aaa isthe Display Register or Channel Algorithm:
0 = Demand
1 = Consumption
2 = Average PF
3 = Peak Demand
4 = Instantaneous
5 = Thermal
6 = Peak Thermal
7 = Demand Prediction
Il is the Demand Algorithm, and is used only for Demand, Peak Demand, or Peak
Thermal Registers or Channels:
For Demand Registers or Channels:
0 = Unused
1 = Past Interval Demand
2 = Present Interval Demand
For Peak Demand Registers:
0 = Peak Demand
1 = Time of Peak Demand
2 = Coincident Demand
3 = Date of Peak Demand
For Peak Thermal Registers:
0 = Peak Thermal
1 = Time of Peak Thermal
2 = Unused
3 = Date of Peak Thermal
ddd isthe Display Update:
0 = Working (value updates at any time)
1 = Freeze (value updates on communications Freeze)
2 = Season (value updates on TOU Season Change)
3 = Billing Period Reset (value updates on BPR)
4 = Cumulative (Peak Demand value accumulates on BPR)
5 = Continuous Cumulative (Peak Demand value accumulates on BPR and
Demand Interval)
nnnnn isa Selection Number that defines which Status, ID, or Time value, or
Totalization channel, this Display Register contains:
For Time Registers:
0 = Present Time - present value of the meter clock
1 = Last BPR Time - time of the last Billing Period Reset
2 = Last Freeze Time - time of the last communications Freeze
3 = Last Season Time - time of last Time of Use season change
4 = Next DST Time - time of next Daylight Saving Time change
5 = Present Date - present value of the meter clock
6 = Last BPR Date - date of the last Billing Period Reset

7 = Last Freeze Date - date of the last Register Freeze
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8 = Last Season Date - date of the last Time of Use season change
9 = Next DST Date - date of the next Daylight Saving Time change
10 = Test Time Remaining - time remaining in meter Test Mode
11 = Demand Time Remaining - time remaining in present Demand
Interval
12 = Days On Battery - number of days meter has used backup battery
power (i.e. cumulative outage time)

For Status Registers:
0 = Present Status - present System Status Word.
1 = Latched Status Word - "sticky" System Status Word. Shows
conditions that have set a Status bit in the System Status Word but have
since gone away.
2 = Last BPR Status - System Status Word at last Billing Period Reset
3 = Last Freeze Status - System Status Word at last communications
Freeze
4 = Last Season Status - System Status Word at last Time of Use season
change
5 = Register Firmware Version - Meter register firmware version (no
numeric value)
6 = Metrology Firmware Version - Meter metrology firmware version (no
numeric value)
7 = Blank - blank display (no numeric value)
8 = Segment Check - all display segments active (no numeric value)
9 = Phasor V - 2- or 3-phase voltage vector display (no numeric value)
10 = Phasor A - 2- or 3-phase current vector display (no numeric value)
11 = Phasor Vala - Phase A voltage and current vector display (no
numeric value)
12 = Phasor Vblb - Phase B voltage and current vector display (no
numeric value)
13 = Phasor Vclc - Phase C voltage and current vector display (no
numeric value)
14 = BPR Count - cumulative number of Billing Period Resets that have
occurred
15 = Outage Count - cumulative number of power outages that have
occurred

For ID Registers:
0 = Label 1 - User-defined label 1 (default "Meter Name™)

1=String 1

2 = Label 2 - User-defined label 1 (default "Administrator")

3 = String 2

4 = Label 3 - User-defined label 1 (default "Location™)

5 = String 3

6 = Label 4 - User-defined label 1 (default "Configuration ID™)
7 = String 4

8 = Label 5 - User-defined label 1 (default "Account Number")

9 = String 5 (Selector value 9)
For Totalization registers, the Selection Number contains the number of the
Totalization Channel (1 - 12) that is being displayed.
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Quantity Type

The Quantity Type register describes the basic quantity being measured by the Display
Register or Load Profile channel. Quantity Type is valid only if the associated Reg Type
indicates this is a Numeric or Totalization Register.
(MSB)->qqqqeeedddrrrrci<-(LSB)
Where:
gqqq isthe base electrical Measurement Quantity:

0 = Watts (Watthours)

1=VAR (VARhours)

2 =VA (VAhours)

3 = Amps (Amphours)

4 = Q (Qhours)

5=PF

6 = Volts

7 = Frequency

8 = Volts THD

9=Amps THD

10 = External Count (Load Profile only)

11 = External Status (Load Profile only)

12 = Amps Squared (Amp Squared hours)

13 = Volts Squared (Volt Squared hours)
e e e is the Element or Phase on which the measurement is taken:

0 = No element - Not applicable to any element or line phase. (Frequency only)

1 = Polyphase - Sum or net of all phases. (If Channel Quantity is Volts or Volts

Squared, Polyphase means an average of all phases.)

2 = Phase A - Measured on Phase A.

3 = Phase B - Measured on Phase B.

4 = Phase C - Measured on Phase C.

5 = Neutral - Measured on Neutral line. (Amps only)

6 = Phase Average - Average of all phases. (Amps or Amps Squared only)
ddd is the Direction of the measured quantity

0 = No direction - Directionless quantities such as volts or amps.

1 = Delivered - Power flowing from the line side of the meter to the load.

2 = Received - Power flowing from the load side of the meter to the line.

3 = Quadrant 1 - Delivered watts, lagging VARs. (VARs only)

4 = Quadrant 2 - Received watts, leading VARs. (VARs only)

5 = Quadrant 3 - Received watts, lagging VARs. (VARs only)

6 = Quadrant 4 - Delivered watts, leading VARs. (VARs only)
rrrr isthe Time of Use Rate during which the quantity is measured.

0 = Total - Register is always active.

1 = Rate A - Register measures only during TOU Rate A.

2 = Rate B - Register measures only during TOU Rate B.

3 = Rate C - Register measures only during TOU Rate C.

4 = Rate D - Register measures only during TOU Rate D.

5 = Rate E - Register measures only during TOU Rate E.

6 = Rate F - Register measures only during TOU Rate F.

7 = Rate G - Register measures only during TOU Rate G.

8 = Rate H - Register measures only during TOU Rate H.

c is the Compensation flag:
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0 = Value has Transformer Loss Compensation applied (if applicable)
1 = Value is not compensated.
I is the Integrated Quantity flag:
0 = Quantity is instantaneous or average (i.e. Demand, Instantaneous, Thermal,
etc.)
1 = Quantity is integrated (i.e. Consumption, Totalization)

Demand Quantity Type

The Demand Quantity Type register describes the basic quantity being measured by an
associated Peak Demand Display Register. It uses the same bit assignments as Quantity
Type described above. It is valid only if the associated Reg Type indicates this is a
Coincident Demand Display Register.

Reg Format

The Reg Format register identifies the MODBUS data format used by the associated
Display Register or Load Profile channel.
(MSB)->0000ffffddddcccc<-(LSB)
Where:
ffff isthe Register Format identifier:
0 = No value - Register or Channel contains no displayable information
1 = Int - Display contains a single MODBUS register, remaining 3 registers are
not used. (Display Registers only)
2 = Long - Display contains a Long (2 MODBUS registers), remaining 2 registers
are not used. (Display Registers only)
3 =Time - Display contains a Time (3 MODBUS registers), last register is not
used. (Display Registers only)
4 = Long + scale - Display contains a Long (2 MODBUS registers), 1 unused
register, and the last register is a Scale (power of 10). (Display Registers only)
5 =Mod x 3 + scale - Display contains a Mod x 3 (3 MODBUS registers) and the
last register is a Scale (power of 10). (Display Registers only)
6 = Load Profile channel - Display contains one Value (1 MODBUS register), one
Multiplier (1 MODBUS register), and a Scale (power of 10). (Load Profile
channels occupy only 3 MODBUS registers.) (Load Profile channels only)
dddd is the total number of digits of the value to be displayed. (Only for Numeric or
Totalization Display Registers.)
c ¢ c ¢ is the number of decimal places of the value to be displayed, and is part of the
total number of digits displayed. (Only for Numeric or Totalization Display Registers.)
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Reg ID Number

The Identification number assigned by the user to this Display Register, or the Load
Profile Channel Number. The decimal value of this number is displayed with the Display
Register.

Text Description

20 bytes of text, padded with nulls, that the user assigned to be displayed with this
Display Register. This will contain all nulls for Load Profile channels.
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APPENDIX C —
ANSI| TABLES COMMUNICATION

INTRODUCTION

The utility metering industry — utility companies, equipment vendors, government and
standards agencies — has created a standardized method of retrieving meter data. The
ANSI Standard C12.19 -1997 “Utility Industry End Device Data Tables” (or “ANSI
Tables”) describes a set of data tables that are used to represent all types of metering data.
The specification defines the data structures used to represent data involved in the
configuration, control, and reading of utility meters. This does not define any process or
behavior — it is strictly intended for data structure (table) definitions.

It is recommended that you review the Standard before operating the meter with ANSI
Tables Protocol. Note that the Standard does not require the entire set of Data Tables to
be implemented.

A complete ANSI Tables Protocol Technical Reference Manual is available from
AMETEK that describes all meter-specific communication parameters. Refer to
document 1083-609.

TABLE ORGANIZATION

ANSI Data Tables are numbered and grouped into “Decades” that are associated with a
particular metering function. For example, Decade 0 (Tables 00 - 09) describes the end
device (meter) configuration, identification, and procedural capabilities. Decade 1
(Tables 10 - 19) describes data sources such as device inputs, units of measure, etc.
Individual tables are built from basic data types that are also defined in ANSI C12.19.
These basic types include Boolean, integer, character, and floating-point representations
of various sizes. Basic types are collected into arrays, and combinations of singles and
arrays are collected into tables.
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COMMUNICATION METHODS

Three related ANSI Standards define the protocols for transmitting ANSI Tables over
various communication channels. The meter is fully compliant with all communication
types.
e ANSI C12.18-1996, “Protocol Specification for ANSI Type 2 Optical Port”
e ANSI C12.21-1999, “Protocol Specification for Telephone MODEM
Communication”
e ANSI C12.22, “Protocol Specification for Interfacing to Data Communication
Networks” (unapproved draft)

ANSI Type 2 Optical Port Protocol (C12.18)

ANSI C12.18 defines the physical structure and dynamic processes required to send and
receive ANSI Data Tables via an optical communications interface. The Optical Port
Protocol describes how to establish a connection with the meter, negotiate
communication parameters, establish user identity and privileges perform various
functions, and send and receive data tables. Since the Optical Port cannot support
multiple end devices on a single connection, it makes no provision for unique device
addresses.

ANSI Telephone Modem Protocol (C12.21)

ANSI C12.21 defines the dynamic processes required to send and receive ANSI Data
Tables via a dial-up modem connection. C12.21 does not define the process for
establishing a modem connection — it picks up responsibility for communication after the
modem connection is established.

The Telephone Modem Protocol describes how to negotiate communication parameters,
establish user identity and privileges, perform various functions, and send and receive
data tables. Since a single modem may serve multiple meters, the Telephone Modem
Protocol provides for individual end device addressing on a multidrop connection.

ANSI Network Protocol (C12.22)

ANSI C12.22 defines the dynamic processes required to send and receive ANSI Data
Tables via a network connection. C12.22 is not an approved standard, but is mentioned
here for future reference. At this time, there is no meter implementation specifically
related to C12.22.
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ANSI TABLES IMPLEMENTATION IN A METER

ANSI Tables protocol is available on all meter serial communication interfaces, standard
or optional. You can configure a serial interface either via JEMWare configuration
software or though the meter front-panel menu system. ANSI Tables protocol can be
operated on one or more of the meter’s serial interfaces. Using ANSI Tables on one
serial port does not interfere with the use of ANSI Tables (or a different protocol) on any
other port.

Optical Port

If a meter is configured for ANSI Tables on the Optical port, it will automatically use the
C12.18 Optical Port protocol. For connecting an Optical Adapter to the meter, refer to
the section titled “Communication Ports” in Chapter 2 of this manual.

Modem Port

If a meter is configured for ANSI Tables on the Modem port, it will automatically use the
C12.21 Telephone Modem protocol. For connection details, refer to the section titled
“Communication Ports” in Chapter 2 of this manual.

Direct-connect (RS-232 or RS-485) Port

If a meter is configured for ANSI Tables on an RS-232 or RS-485 port, it will
automatically use the C12.21 Telephone Modem protocol. For connection details, refer
to the section titled “Communication Ports” in Chapter 2 of this manual.
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SUPPORTED DATA TABLES

Only the following Tables are supported in the meter. Rows shaded in gray are either
undefined by the ANSI C12.19 Standard, or not supported by the meter.

Decade O
Decade 0 — Device Configuration, Identification, and Procedure Tables
Table | Title Description Read /
No. Write
00. General config General info on end device configuration, data formats R
01. Manufacturer ID Manufacturer, HW and FW revision humbers R
02. Device Nameplate | Nameplate data (form, class, voltage, freq, etc.) R
03. ED_MODE Present operating mode, present error / warning status R
Status
04. Pending Status Indicates pending status of tables in the meter
05. Device Device serial number R
Identification
06. Utility Utility and installation identification R
Information
07. Procedure Initiate | Activate device procedures (BPR, etc.) *
08. Procedure Results of previous Procedure Initiate (Table 07) write R
Response
09. (undefined)

*Supported Procedures in Table 07 (Procedure Initiate)

Procedure | Procedure Name Description
Number
3 Clear Data Erase Registers & Load Profile, retain Configuration, try to retain Event Logs
6 Change End Enter or Exit Test Mode
Device Mode
7 Clear Standard Clear Health Check and other status flags
Status Flags
9 Remote Reset Billing Period Reset (Self Read, Season Change, and new Season not
supported in this procedure)
10 Set Date and/or Set Time and Date
Time
18 Log In Establish a user session
19 Log Out End a user session
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Appendix C — ANSI Tables Communication

Decade 1
Decade 1 — Data Source Tables
Table | Title Description Read /
No. Write
10. Dimension Sources | Maximum dimensions and end device capabilities
Limiting
11. Actual Sources Actual parameters configured in device R
Limiting
12. Unit of Measure Units of Measure, calculation methods (VA, etc) R
13. Demand Control Demand interval, subinterval, and related info R
14. Data Control Data source selections (?) R?
15. Constants ? R?
16. Source Definition Available data sources selectable by other tables (such as Table 14)
17. (undefined)
18. (undefined)
19. (undefined)
Decade 2
Decade 2 — Register Tables
Table | Title Description Read /
No. Write
20. Dimension Maximum dimensions of measured data registers
Register Limiting
21. Actual Register Actual function values for registers R
22, Data Selection Grouped lists of source indices into Table 16.
23. Current Register Current Register Data R
Data
24, Previous Season Register Data as of most recent Season Change R
Data
25. Previous Demand Register Data as of most recent Demand Reset R
Reset Data
26. Self Read Data Register Data as of most recent Self Read event R
217. Present Register Lists of source indices into Table 16.
Selection
28. Present Register Present demand and values selected by Table 27
Data
29. (undefined)
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Appendix C — ANSI Tables Communication

Decade 3
Decade 3 — Local Display Tables
Table | Title Description Read /
No. Write
30. Dimension Maximum dimensional values for local display operation
Display Limiting
31. Actual Display Actual dimensional values for local display operation R
32. Display Source Select source data for local display R?
33. irimary Display | Configuration of Primary display list (data, timing, scroll, etc.)
ist
34. Secondary Configuration of Secondary display list (data, timing, scroll, etc.)
Display List
35. (undefined)
36. (undefined)
37. (undefined)
38. (undefined)
39. (undefined)
Decade 4
Decade 4 — Security Tables
Table | Title Description Read /
No. Write
40. Dimension Maximum number of passwords and security access levels in end
Security Limiting | device
41. Actual Security Actual number of passwords and security access levels in end R
Limiting device
42. Security Passwords; Read, Write, and Execute permission flags R?
43. Default Access Default table and procedure access permissions (for tables not R?
Control included in Table 44)
44, Access Control Table and procedure access permissions for tables not using default R?
access control
45, Key Authentication and / or encryption keys R?
46. (undefined)
47. (undefined)
48. (undefined)
49. (undefined)
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Appendix C — ANSI Tables Communication

Decade 5
Decade 5 — Time and TOU Tables
Table | Title Description Read /
No. Write
50. Dimension Maximum capabilities for Date & Time and TOU control
Limiting Time
and Time of Use
51. Actual Time and | Actual capabilities for Time & Date and TOU control R
TOU Limiting
52. Clock Real time clock R
53. Time Offset Time zone offset and DST information R
54, Calendar Schedule definition table for TOU
55. Clock State Real time clock information R?
56. Time Remaining | Predictive time quantities
57. (undefined)
58. (undefined)
59. (undefined)
Decade 6
Decade 6 — Load Profile Tables
Table | Title Description Read /
No. Write
60. Dimension Maximum capabilities of Load Profile
Limiting Load
Profile
61. Actual Load Actual Load Profile capabilities R
Profile Limiting
62. Load Profile Data sources and formats used In Load Profile R
Control
63. Load Profile Status of each Load Profile data set R?
Status
64. Load Profile Load Profile data information, set 1 R
Data Set 1
65. Load Profile Load Profile data information, set 2
Data Set 2
66. Load Profile Load Profile data information, set 3
Data Set 3
67. Load Profile Load Profile data information, set 4
Data Set 4
68. (undefined)
69. (undefined)
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Appendix C — ANSI Tables Communication

Decade 7
Decade 7 — History and Event Logs
Table | Title Description Read /
No. Write
70. Limiting Log Maximum size and capabilities of History and Event Logs
Dimensions
71. Actual Log Actual size and capabilities of History and Event Logs.
Dimensions
72. Event Events supported by end device
Identification
73. History Log Defines History Log codes to be written to History Log.
Control
74. History Log Data | The History Log contents
75. Event Log Defines Event Log codes to be written to the Event Log.
Control
76. Event Log Data The Event Log contents
77. (undefined)
78. (undefined)
79. (undefined)
Decade 8
Decade 8 — User Defined Tables
Table | Title Description Read /
No. Write
80. Dimension Maximum values and control parameters for user-defined
Function Limiting | tables.
81. Actual Function Actual values and control parameters for user-defined tables.
Limiting
82. List Data elements used in the generation of user defined tables.
83. Selection Selects data elements used in user-defined tables.
84. First User Defined | User defined table 1
85. Second User User defined table 2
Defined
86. Third User User defined table 3
Defined
87. Fourth User User defined table 4
Defined
88. Fifth User User defined table 5
Defined
89. Sixth User User defined table 6
Defined
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Appendix C — ANSI Tables Communication

Decade 9
Decade 9 — Telephone Control
Table | Title Description Read /
No. Write

m Call Purpose Reason for most recent call out “
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GLOSSARY

Apparent Power
The product of the applied voltage and current in an ac circuit. Apparent power, or volt-
amperes, is not the real power of the circuit because the power factor is not considered in

the calculation. A meter calculates Apparent Power = JWatts? +VARs?

ARO
At Rated Output

Average Power Factor
The ratio of kilowatt-hour pulses to computed equivalent K\VAh pulses for the billing
period.

Billing Period

The period of time (commonly a month) between readings of a meter, when those
readings are used for billing a power customer. Also, the period of time between two
consecutive demand resets.

Billing Period Reset

A task commonly associated with the Billing Read is the Billing Period Reset. The Reset
causes a "snapshot™ of register readings to be copied to storage as well as clearing Peak
Demand readings and updating Cumulative and Continuous Cumulative readings. You
must break a seal to perform a Billing Period Reset on the front panel. The Reset is
recorded in the Billing Period Reset event buffer.

Billing Read

A Billing Read is the task of reading billing information from the meter front panel. If
the billing information is required to be available to anyone, it can be programmed into
the Normal display list (See "Casual” Read).

Burden
Load imposed by a device on an input circuit, expressed in ohms or VA.

"Casual™ Read

A "casual” read is the ability to see measurements on a sealed, functioning meter without
breaking a seal or otherwise violating the meter's security. The type and amount of
information available during a casual read can be selected by the meter setup programmer
using JEMWare.

Any non-secure readings may be placed in the Normal display list. If nothing is to be
displayed to unauthorized users, the programmer may place the Blank or Segment Check
display items in the Normal list. Consult the JEMWare user’s manual for full
configuration details.
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Class; Class Amps
The maximum current for which a meter is specified to operate within its accuracy rating.

Coincident Demand Register

A Coincident register is one that the user can set to capture data at the same time as any
Peak Demand Register. The Coincident register is linked to a Peak Demand register
through JEMWare software. One or more registers can be set to “coincide” with a single
Peak Demand register.

Cold Start
A procedure that will return the meter to factory default settings and erase all stored data
in the meter registers. To perform a Cold Start in the meter:
1. Remove power from the meter.
2. Simultaneously press the UP and DOWN arrow buttons while applying power
to the meter, until the meter logo is displayed.

Continuous Cumulative Demand Register
A Continuous Cumulative register will sum the selected quantity read at BPR plus the
quantity from the Working register. The sum is continuously updated.

Cumulative Demand Register

A Cumulative register will store the selected quantity when a BPR occurs. The quantity
in the register is saved until the next BPR command, at which time the quantity is added
to the existing quantity. The sum accumulates until it is manually cleared.

Daily Schedule
The daily schedule is an array of times and rates, and it determines the moment at which
a TOU period changes.

Demand

The average of some measurement over a defined period of time, traditionally calculated
by accumulating the integrated measurement over the defined period (the "demand
interval™) and dividing by the time.

Demand Deferral

A period immediately following a power outage during which demands are not
calculated. It is determined by the number of demand-interval closures following the
power outage.

Demand Reset
A scheduled or user-initiated event that causes maximum demands to be zeroed and
certain other calculations to occur.

DNP

Distributed Network Protocol: a serial communication protocol used in instrument
networking.
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Element

A voltage and current input pair to a meter or transducer, typically from the same phase.
A half element takes advantage of mathematical relationships present in a three phase
power system to eliminate the need for one voltage measurement.

Energy Constant

A number used to represent a fixed electrical quantity in the meter. A meter uses the
following constants to report various energy quantities:

Km = Load Profile pulse weight

Ke = Energy Pulse weight, Secondary side

pKe = Energy Pulse weight, Primary side

Kt = Test Pulse weight

Kh = # Watthours per each rotation (of a mechanical disk meter); Kh is still used as a
constant in digital meters.

Full Scale

A reference condition corresponding to the highest rated value of a given measurement.
For watts, this condition occurs at the user’s input voltage, class current rating, and unity
power factor. For VARs, full scale is at the user’s input voltage, class current, and zero
power factor.

Health / Status Read

A Health and Status Read is concerned with evaluating the correct operation of the meter
and its installation, not its billing data. Health and Status display items may be
programmed into either Normal or Alternate display lists at the user’s discretion.

Holiday
For TOU purposes, a holiday is a date contained in the holiday schedule.

Holiday Schedule
A holiday schedule is an array of dates (in seconds time format at midnight) within the
TOU schedule that enables the meter to identify holidays.

Instantaneous Quantities

Instantaneous quantities are short-term average or RMS measurements of electrical
characteristics in a circuit. Instantaneous quantities are suitable for developing
Instantaneous Register, Thermal Demand, or analog outputs.

Integrated Quantities

Integrated quantities are power measurement quantities that are integrated over time, and
which may be accumulated. Integrated quantities are used for developing Consumption,
Fixed or Sliding Window Demand (Peak or Coincident), Load Profile, or pulse outputs.

Interval
A period over which a demand is calculated consisting of one or more subintervals.

IRLED
Infrared light-emitting diode, such as the optical port on the meter.
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Ke, Kh, Km, Kt
See Energy Constant

KYZ

A meter output that indicates energy by toggling a Form-C contact output at a frequency
proportional to power flow. Each transition represents some constant amount of energy
(typically referred to as Ke, "energy constant™) that has been consumed. A meter mimics
this function by allowing the user to configure two solid-state contact outputs into a
similar arrangement.

LLC

Line Loss Compensation: the ability of an instrument to measure or calculate the power
lost in an imperfect conductor and to use that figure to modify its power or energy
readings.

Liquid Crystal Display (LCD)
Display area on the meter face that contains alpha-numeric characters for data readout.

Load Linearity
Specifies the maximum deviation of performance in percent registration over a range of
current (load) assuming all other conditions at nominal reference conditions.

Load Profile

A record of energy consumption stored periodically (typically every 1 to 60 minutes) and
sequentially. Each stored "interval” (one record) contains one or more "channels™ (a
single integrated quantity accumulated during the interval just ended).

(Load Profile) Periodic Special Event
The meter stores pulses accumulated since the time of the previous LP interval closure.

Load Profile Interval
An LP interval is the period between two consecutive LP interval closures.

Load Profile Record
An LP record is the data in a segment of load-profile memory where the accumulated
pulses from a single LP interval are stored.

Loss Compensation
A generic term used to include both TLC and LLC.

Measurement Quantity
A single measurable characteristic of power flow in a circuit, or a commonly used
combination of measurement quantities. E.g. Volts Phase A, Watthours Delivered Total.

MODBUS™
A standard serial communication protocol used by programmable controllers.
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Null Modem

Cable that emulates a modem to enable the connection of two DTE (data terminal
equipment) devices such as any two devices that would communicate with a modem
(DCE) device.

Partial Load Profile Count
The total accumulated counts within an interval after the last special event or load- profile
interval closure.

Past Interval Demand
The demand for the most recently ended demand interval.

Peak Demand
(a.k.a. Maximum Demand) The highest demand reading in a Billing Period.

Phase

The timing relationship between two signals of the same frequency, expressed as an
angle. E.g. the delay between voltage and current waveforms in an AC circuit, or between
voltage waveforms in different circuits.

One of (usually) three circuits in a polyphase power distribution system. Each phase may
be treated as an individual power source that is synchronized to the other phases in the
system.

Polyphase
The sum, average, or combination (as appropriate) of measurements from all phases input
to a meter.

Power Factor (PF)
The ratio of the real power (watts) to the apparent power (volt-amperes). PF is equal to
the cosine of the phase angle between voltage and current.

Present TOU Period
The one Time Of Use period that the meter determines to be active at the present time.
This is determined by the present date and time of the meter and the TOU schedule.

Preset Register Value

A numerical value other than zero or the standard default value, that can be saved on a
PC for future use. Presets are typically used as a method of saving specific register
settings from a removed meter for installation in a replacement meter. The preset file is
saved using a .PRE suffix.

Pulse
A state change in either direction of a binary metering signal.

Register
Used to refer to specific quantities to be displayed or retrieved.
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Register Assembly
The term used to refer to the hardware implementation of the display or control of the I/O
functions of the meter.

Register Freeze

A command that can be issued by the user to move recorded data into storage registers
for the purpose of downloading or retrieving the information at a certain instant. The
meter will continue to record data without interruption.

RMS
Root Mean Square: the equivalent DC value of a periodic (AC) signal. 5 amps RMS
delivers the same amount of power to a given load as 5 amps DC.

Rolling Interval/Sliding Window

A demand measurement consisting of the summation of values calculated over multiple
consecutive subintervals. A calculation is updated at the completion of each subinterval,
but includes a defined number of previous subintervals.

Season
A season is a range of dates whose start date is contained in the season schedule in
seconds time format.

Season Schedule
A season schedule is an array of dates within the TOU schedule that enables the meter to
identify the seasons.

Seconds Time Format
A 32-bit number in units of seconds referenced from January 1, 1990.

Special Event
An event stored in load-profile data such as a register freeze, power fail, time set, etc.

Storage Register
A copy of a quantity which could be a displayable register and is saved when triggered by
a demand reset.

Subinterval
The increment of time in which demand calculations are updated.

THD

Total Harmonic Distortion: a measure of the amount of harmonic content in a periodic
signal, expressed as a percentage. A pure sine wave at the fundamental frequency has 0%
THD.

Thermal Demand

A measurement filtered through a time delay such that step changes in the measurement
are reflected slowly in the output. Commonly used to simulate the effects of current
heating on power distribution equipment.

Thermal Time Characteristic
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The time required for a Thermal Demand Register to reflect 90% of a step change in
input. Similar to the time characteristic of mechanical thermal demand meters.

Time
Time indicates hours, minutes, and seconds.

TLC

Transformer Loss Compensation: the ability of an instrument to measure or calculate the
power lost in an imperfect transformer and to use that figure to modify its power or
energy readings.

Total Registers
Those meter registers that are not TOU registers are called total registers. The total
registers always are active.

TOU Period
A selected duration of time during which the consumption, demand, and other
information are assigned to a set of Time Of Use registers.

TOU Rate Indicator Output
A display segment that indicates the present TOU rate in effect.

TOU Register

A TOU register is a register of the meter that, for a designated TOU period, accumulates
and may display amounts of electrical energy, demand, or other quantities measured or
calculated.

TOU Schedule

The TOU schedule is a static, externally configured database within the meter. The data
base contains information that allows the meter to determine the present TOU period
based upon the real date and time of the meter.

VA
Volt Amperes or VVolt Amps: the product of voltage and current in a circuit regardless of
phase. Typically expressed in RMS units, this is also called "apparent” power. A meter

calculates VA = +Watts2 +VARs 2

VAh
VA hour: VA integrated over time to produce a measurement that may be accumulated.

VAR

Volt Amps Reactive: the product of voltage and current in a circuit, times the sine of the
phase shift between the two. Typically expressed in RMS units. The unit of "reactive" or
"imaginary" power.

VAR

VAR hour: VAR integrated over time to produce a measurement that may be
accumulated.
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W
Watt: the product of voltage and current in a circuit, times the cosine of the phase shift
between the two. Typically expressed in RMS units. The unit of "real" power.

Wh
Watt hour: W integrated over time to produce a measurement that may be accumulated.
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Warranty

PROCEDURES FOR FACTORY REPAIR AND RETURN
Obtain a Returned Material Authorization (RMA) number by calling the
AMETEK Repair Department and giving the following information:

A.

C.

agbrownE

6.

Model and Serial Number of the equipment.

Failure Symptom - Be Specific

Approximate date of installation.

The site name and address of the failed equipment.

Complete shipping information for the return of the equipment if other
than the operating site.

Name and telephone number of person to contact if questions arise.

Enclose the information with the equipment and pack in a commercially accepted
shipping container with sufficient packing material to insure that no shipping
damage will occur. Mark the outside of the container with the RMA number.

Ship to the appropriate location:
Attention: Repair Department

AMETEK Power Instruments

255 North Union Street

Rochester, New York 14605 USA
Telephone: (585) 263-7700

Fax: (585) 262-4777

Your equipment will be tested, repaired, and inspected at the factory. Normal
factory turn-around is ten working days or less (excluding shipping time).

WARRANTY — AMETEK warrants equipment of its own manufacture to be free from
defects in material and workmanship, under normal conditions of use and service.
AMETEK will replace any component found to be defective, upon its return, transpor-
tation charges prepaid, within five years of its original purchase. AMETEK will extend
the same warranty protection on accessories, which is extended to AMETEK by the
original manufacturer. AMETEK assumes no responsibility, expressed or implied,
beyond its obligation to replace any component involved. Such warranty is in lieu of all
other warranties expressed or implied.
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