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i Chapter 1: Installing GE
010101110010

011 Communicator EXT
1 1.1

1.1 System Requirements

¢ IBM-PC Compatible, Pentium 200MHz or better

¢ Windows® 98 with Service Pack 1 or Release 2; NT 4 with Service Pack 5;
Windows® 2000 with at least Service Pack 1

e 32 MBRAM
e XVGA Card and Monitor with 1024x768 and 65k colors
¢ Available RS-232 Serial Port 1.2:

GE COMMUNICATOR EXT - INSTRUCTION MANUAL
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INSTALLING GE COMMUNICATOR EXT SOFTWARE CHAPTER 1: INSTALLING GE COMMUNICATOR EXT 1.1

1.2 Installing GE Communicator EXT Software

GE Communicator EXT can be used with the following GE meters: All EPM 4000, 5000, 6000,
7000 and 9000 Series Meters.

42 Welcome |

‘Welcome to GE Communicator (Unicode] Setup
program. This program will install GE Communicator
= [Unicode] on your computer.

Itis strongly recommended that you exit all Windows programs:
before running this Setup Program.

Chick Cancel to quit Setup and close any programs you have
running. Chck Next to continue with the Setup program .

WARNING: This program is protected by copyright law and
intemational treaties.

Unauthorized reproduction or ciribution of this progsam, of any
portion of it, may result in severe civil and criminal penalties,

-and will be prosecuted to the maximum extent possible under
law.

> Double-click on the GE Communicator EXT Setup.exe icon and
follow the on-screen instructions.
The Read Me File provides Version Numbers and Dates for the GE
Communicator EXT Setup and the component files.

¥ If necessary, Setup will update your computer’s Windows® files to make them compatible
'.' with GE Communicator EXT. After the Windows® files have been updated, GE
et Communicator EXT may sometimes have to be installed a second time.
Screen messages will guide you through this process.

1-2 GE COMMUNICATOR EXT - INSTRUCTION MANUAL



CHAPTER 1: INSTALLING GE COMMUNICATOR EXT 1.1 GE COMMUNICATOR EXT BASIC SCREEN ELEMENTS

1.3 GE Communicator EXT Basic Screen Elements

Start up Screen: Displays the version number of the GE Communicator EXT software. To
view a similar screen at any time, select Help, About GE Communicator EXT. An additonal
button, System Info, can provide Microsoft system information. Click OK to exit the screen.

Menu Bar: Accesses all GE Communicator EXT commands and screens.

Computer Status Bar: Displays communication information about the computer — not the
meter connected to it. Enable or disable the Status Bar from the View menu.

FIGURE 1-1: GE Communicator EXT Start-up Screen

GE COMMUNICATOR EXT - INSTRUCTION MANUAL 1-3



GE COMMUNICATOR EXT BASIC SCREEN ELEMENTS

1-4

1.3.1 Menu Bar Ilcons

=0
profile

CHAPTER 1: INSTALLING GE COMMUNICATOR EXT 1.1

20 m'\ % . S"MQM‘\QWD

"Eﬂ?‘wbgm#mt ool‘l'ﬁ"ct polling energy THD phasors flidker status status alarms

Access to all GE Communicator EXT features:

Profile: Retrieves the Device Profile from the currently connected meter.
Same as selecting Tools > Edit Current Device Profile.
Use to configure the meter. (See Chapters 3, 4, 5))

Retrieve Logs: Downloads logs from the currently connected meter to the
computer.
Same as selecting Logs > Retrieve Log(s) from Device. (See Chapter 8.)

Open Log: Opens a previously retrieved EPM Log File.
Same as selecting File > Open > EPM Log File. (See Chapter 8))

Connection Manager: Establishes communication between the computer and
multiple meters at local or remote sites.
Same as selecting Connection > Connection Manager. (See Chapter 2.)

Connect: Establishes communication between the computer and one directly
connected meter.
Same as selecting Connection > Quick Connect. (See Chapter 2.)

Disconnect: Terminates the connection between the computer and the currently
connected meter(s).
Same as selecting Connection > Disconnect. (See Chapter 2.)

Polling: Displays instantaneous polling data from the currently connected meter.
Same as selecting Real-Time Poll > Instantaneous Polling. (See Chapter 7.)

Energy: Displays Power and Energy readings from the currently connected meter.

THD: Displays magnitude and angle readings for Volts and Current values.
Spectrum presents selected magnitude in a bar graph. Waveform combines
magnitudes and angles in a graph.

Phasors: Displays a three-phase phasor diagram and data from the currently
connected meter.
Same as selecting Real-Time Poll > Phasors. (See Chapter 7.)

EN 50160 Flicker: Displays Instantaneous, Short Term and Long Term Readings.
Same as selecting Real Time Poll > Power Quality & Alarms > Flicker. (See
Chapter 16.)

Log Status: Displays logging statistics for the currently connected EPM meter.
Same as selecting Logs > Statistics. (See Chapter 8))

Device Status: Displays list of the currently connected meter(s).
Same as selecting Tools > Device Status. (See Chapter 2.)

Alarms: Displays the Limit Status Screen for EPM 94500, 9650Q, 9800Q, 74500 and
5300P.

Same as selecting Real Time Poll > Power Quality & Alarms > Alarm Status. (See
Chapter 9)

GE COMMUNICATOR EXT - INSTRUCTION MANUAL



CHAPTER 1: INSTALLING GE COMMUNICATOR EXT 1.1 GE COMMUNICATOR EXT BASIC SCREEN ELEMENTS

1.3.2 Computer Status Bar (Modem)

When using Serial Port or Modem Connection to the meter:

— Connection Status

Communication Port

If Communication Port Baud Rate

E— — —
J Connected —[COM 1 1165200  |Addr 1 HANNOVER MESSE | Meodbus RTU | Pw: Disabled, S5: Disabled| [ | |

-
Device Address 4T

Device Name

Communication Protocol

Protection Status

Memo

e Connection Status: displays either “Connected”, “Disconnected” or “Not Found”.

e Communication Port: displays the computer port currently in use for the
connection.

¢ Baud Rate: displays the baud rate of the computer’s communication port.

¢ Device Address: displays the address of the connected device.

e Device Name: displays the name of the connected device.

¢ Communication Protocol: displays the communication protocol currently in use.
¢ Date and Time: displays the computer’s current date and time.

* Protection Status: displays whether the password protection feature is enabled or
disabled.

GE COMMUNICATOR EXT - INSTRUCTION MANUAL 1-5



GE COMMUNICATOR EXT BASIC SCREEN ELEMENTS CHAPTER 1: INSTALLING GE COMMUNICATOR EXT 1.1

1-6

1.3.3 Computer Status Bar (Network)

When using Network Connection to the meter:

Connection Status

Communication Port

rNetwork Protocol

[oreciea [Retwoik |TCPAF |Add: 1 @1515.17312 |Device | |Modbus ICP | PW. Disebled, 55 Disabled] Low Bal]

Device Address —T
Device Name

Communication Protocol

Protection Status

Low Battery / Modem Battery Status ———
(Only if Battery is Required)

e Connection Status: displays either “Connected”, “Disconnected” or “Not Found”.

¢ Communication Port: displays the computer port currently in use for the
connection.

¢ Network Protocol: displays the protocol being used for communication to the
network.

¢ Device Address: displays the (network) address of the connected device.
¢ Device Name: displays the name of the connected device.

e Communication Protocol: displays the protocol used for communication to other
devices.

¢ Protection Status: displays whether the password protection feature is enabled or
disabled.

¢ Low Battery / Modem Battery Status: displays “Low Bat EPM” on the EPM 9800
when the meter requires a battery and if the Internal or Modem battery is low,
dead or missing.

GE COMMUNICATOR EXT - INSTRUCTION MANUAL



CHAPTER 1: INSTALLING GE COMMUNICATOR EXT 1.1 HELP

1.4 Help

{31) Communicator Ext

File Connection Real-Time Poll Tools I/O Devices TOU Calendar Logs View | Help

o >

. retrieve
profile S555

==
open log

. Contents
e = connect Gl e polling  enerd  goftuare License status  status  alarms

1.4.1 Help Menu

A

WHARNING

Displayed above; it provides the following sources of information:

Contents

> Click on the Contents button to display the Index Page of the Help
Files.

> To access Links to Topics, click on the Bookmarks tab and scroll
through Chapters.

> Double-click on Chapter to view all topics in that chapter.

> Click on Topic to view Help on that topic.

Check for Software Updates

> Click on Software Updates. GE Communicator EXT will
automatically search the GE website for updates for you.
If the software does find updates, GE Communicator EXT will ask
you if you would like to “Update Now?"

> You can click Yes or No.

Average File Size is 20MB. High Speed Internet access is recommended.

About GE Communicator EXT

Screen displays software version number and Microsoft® systems information. It is similar
to the Start Up screen discussed in section 1.3.

GE COMMUNICATOR EXT - INSTRUCTION MANUAL 1-7



SOFTWARE LICENSE CHAPTER 1: INSTALLING GE COMMUNICATOR EXT 1.1

1.5 Software License

GE Communicator EXT V3.0 is shipped to the user in DEMO MODE. While the software is in
DEMO MODE, it can be installed into your computer and used with a GE meter. However,
while in DEMO MODE, some features are disabled or limited. A list of those features
appears below.

Installation is easy. An installation screen will walk you through the simple process. Once
installation is complete, you will have to restart your computer to finish the installation.

Enter Registration Number for Full Access

> To access all the features of the software, you must enter a
Registration Number (see below).
The Registration Number is a 20-digit number supplied to the
licensee by GE at the time software is purchased.

How to purchase software

> Contact your Regional Sales Representative

How to Enter the Registration Number
> From the Help Menu, click Software License.

> Type in the 20-digit Registration Number. After Registration
Number is entered, a small screen appears validating registration.

i3 software License Information ‘Eﬂ

Status  Registration Valid
Ragistration # 01 200509124050
Licanse Type: Single User
License Expires on Fnday, October 01, 2055

Enter Registration Number |

dpply | Cancel

DEMO MODE - Disabled and Limited Features

1. No Device Address greater than “1” can be used and no I/0 Modules can be
used.
If you change the address to anything but “1”, you will not be able to
communicate with the meter.

2. Some Log Viewer Features are disabled:
. Cannot view data from multiple devices.
. Cannot run multiple instances.

. Cannot print pages to a printer.
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3. Script & Scheduler Features disabled:

Cannot print pages to a printer.

4. Script & Scheduler Features Limited:

GE COMMUNICATOR EXT - INSTRUCTION MANUAL

Scheduler only runs one script.

Each Script only allows one device at Address 1.

SOFTWARE LICENSE
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1.6 Feature Comparison for Advanced Models

Advanced Meters are available in three models, each with an array of features. The Table
below shows the Advanced Models with possible features for each model.

Table 1-1: Advanced Meter Models with Features

Feature outosss | ogtgeesss | oaCgeeees
Waveform Full Scales Yes Yes Yes
Transformer Loss Compensation Yes Yes Yes
*Trending Setup for Historical Yes Yes Yes
Logs
**pQ & Waveform Thresholds Yes Yes Yes
Pulse Accumulations Yes Yes Yes
Program External /0O Modules Yes Yes Yes
Programmable Onboard Display Yes
Test Mode Yes
DNP Level 1 + Custom Class Map Yes
DNP Level 2 + Custom Class Map Yes Yes
Internal KYZ Output Option Yes
Custom Modbus Map Level 1 2 2
***Network Card Runtime Yes Yes Yes
Update
INP2 Modem with Dial Out Yes Yes Yes
Option
INP100 Total Web Solutions Yes Yes Yes
INP102 Combo Card Yes
**rk\liew Logs Yes Yes Yes
Flicker Yes Yes
****gnergy Billing Module Yes Yes Yes
***xSeript & Scheduler Yes Yes Yes
17V Internal Power for I/O to 12VA to 12VA
Modules to 12VA
Scaled Energy Yes
Programmable Rollover Yes Yes
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* With 512 K or higher memory.
** With 2 MEG or higher memory.
*** INP10, INP100 and INP102 Only.

*xx MUST use Licensed version of GE Communicator EXT to access this feature.
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1.7 Options

> Select Options from the View menu.

> Click tabs to show the following screens:

Paths
> View or change the paths Communicator EXT uses to store any
copied, exported or retrieved data.
eeoptions X

Paths | Data Scan Mode | Tech Mode Settings | Log Retiieval | Energy Biling Modue | Miscellaneous |

Retrieved Logs: |C:\Program Files\GE Applications\Communicator_Ext\Retrieved Logs

Device Profiles: I&\Pfogram Files\GE Applications\Communicator_Ext\Device Profiles

Scripts: |C:\Program Files\GE Applications\Communicator_Ext\Scripts

Polled Data: ]I::\Pfogram Files\GE Applications\Communicator_E xt\Polled Data

Exported Data: IE:\Ptog:am Files\GE Applications\Communicator_E xt\E xported D ata

Script Logs: IC:\Ptograrn Files\GE Applications\Communicator_Ext\Script Logs

Connection DB: IC:\P(og:am Files\GE Applications\Communicator_E xt

COMTRADE Data: |E:\F'(ogfarn Files\GE Applications\Communicator_Ext\COMTRADE Files

Pl e

J
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Data Scan Mode

Select Normal Scan Rate or create Custom Scan Rate between 0 and 65535 scans per
millisecond.

X

& Normal Scan Rate
 Custom Scan Rate |U milliseconds

Valid Scan Rate Range (0 - 65535ms).
Scan Rate of 0 will perform one scan only.
Due to the time it takes to transmit and
receive data. scan values less than 200
ms will make no difference.

Tech Mode Settings

> Enter Password to enable Tech Mode. If a Password is not entered,
Tech Mode will remain disabled.

GEoptions x|

Tech Mode Disabled

Enter Password to Enable Tech Mode I

Extra Keys ]
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Log Retrieval

D> Click the first box on this screen to keep a log from being updated
while it is being retrieved.

D> Click the second box to disable Backup of the retrieved log file.

D> Click the third box to enable the software to insert missing records
(from when meter is not in Normal Operation Mode and therefore
not recording) with value of 0 for each log retrieval process.

Energy Billing Module

> Click the box on this screen to enable the Energy Billing Module.
The Energy Billing Module can help you manage your Load Profile.
(See Chapter 14.)

Miscellaneous

D> Click the box on this screen to enable the Kh/Ke Test Pulse
Calculation screen. Set the Ethernet Packet Delay in milliseconds.
Some systems may require a longer delay if they are slow.

> Make any adjustments using the Browse buttons.

v

Click Apply to execute the changes.

> Click OK to return to the main GE Communicator EXT screen.
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010101120010 Chapter 2: Connecting to a GE
011

1 Meter

2.1 Overview

There are six ways to connect to a GE Meter:
e RS-232 Direct Connect (section 2.2)
e RS-485 Direct Connect (section 2.2)
e RS-232 Modem Connect (section 2.3)
e RS-485 Modem Connect (section 2.3)
e RS-485 Internal Modem Option (section 2.4)
e RS-485 Internal Network Option (section 2.6)

Direct Connections made through GE Communicator EXT must use either Modbus RTU or
Modbus ASCII protocol. Modbus RTU is recommended.

Modem Connections (Internal or External) made through GE Communicator EXT must use
Modbus ASCII only.

Network Connections made through GE Communicator EXT must use Modbus TCP.
Section 2.5 details connecting to multiple meters on an RS-485 bus.

Consult the meter’s Installation and Operation Manual for details of the hardware
requirements for each configuration.

EPM 9650 and EPM 9800 include customizable DNP V3.00 Level 2.

i If you are using the Connection Manager to connect a PC to a meter, you may want to

'-' copy the Connection Manager Settings to other PCs. Simply copy the file Cnexcom.mdb
from Computer A to Computer B using the same directory for source and destination.
Use the following steps:

GE COMMUNICATOR EXT - INSTRUCTION MANUAL 2-1



OVERVIEW CHAPTER 2: CONNECTING TO A GE METER

D> Using the originate computer, go to the drive where the file is
installed.
For example: C:\Program Files\GE\GE Communicator directory.

> Copy the file Cnexcom.mdb (this is the database that contains the
Connection Manager Settings).

> Replace the Cnexcom.mdb file on the destination computer with
the copy from the previous step.

i Make sure GE Communicator EXT is not running on the destination computer when
’, replacing the file.

ROTE
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2.2 Direct Serial (RS-232, RS-485) and Network Connections

This section details connecting directly to one GE device. See sections 2.3 and 2.4 for
modem connections.
To connect to multiple GE units on an RS-485 bus, see sections 2.4 and 2.5.

2.2.1 Serial Connections

D> Insert an RS-232 or RS-485 cable into an available serial port on the
computer.

e RS-232: Insert the opposite end of the cable into the GE Meter’s
RS-232 port (9450/9650 - Port 1; 9800 - Optical Port). Set 9450/
9650 selector switch.

See Chapter 6 of the EPM 9800 Installation and Operation Manual
for details on the special Optical Port connection.

¢ RS-485: Insert the opposite end of the (RS-232) cable into the RS-
232 port of an RS-232/RS-485 converter, if required. (See the
meter’s Installation and Operation Manuals for details).
Use an RS-485 cable to connect the RS-485 converter output to
any port on the EPM 9450 or 9650. If you use Port 1, set the
selector switch to RS-485. For EPM 9800, use Port 1 or Port 4.

> Click the Connect button on the tool bar or select Connect > Quick
Connect. The screen below appears.

If you click the Network button, the screen changes to the Network screen.

k4

HOTE

omnec

o Serial Port #® Network

Device Address -
Baud Rate

Port COM1 v
Protocol
Flow Control TSN

e | o | v |

> Enter settings for Serial Port Connection:

¢ Inthe Device Address field, enter the address of the device’s port
to which the computer is connected. Meters are programmed for
your specific applications. Some EPM 9800 units are shipped
programmed with the following preset addresses and baud rates:

GE COMMUNICATOR EXT - INSTRUCTION MANUAL 2-3



DIRECT SERIAL (RS-232, RS-485) AND NETWORK CONNECTIONS

2-4

2.2.2

CHAPTER 2: CONNECTING TO A GE METER

Port 1: Address 1, 57600 baud (first time connection, leave
Address set at 1)

Port 2: Address 1, 57600 baud (fixed Optical Port on EPM 9800)

Port 3: Address 1, 9600 baud (EPM 9450/9650 Only) (for External
Display or I/0 Modules)

Port 4: Address 1, 57600 baud, Master/Slave (for External I/0
Modules)

{ You may use a connected External Display to view each port’s baud rate, address and
, communication protocol. See the meter’s Installation and Operation Manuals for details.

ROTE

See Chapter 3 (EPM 9450/9650), Chapter 4 (EPM 9800) and Chapter 5 (EPM 4000, 5000,

6000, 7000 Series Meters) for details of how to configure the meter's communication ports.

> Inthe Baud Rate field, enter a baud rate that matches the baud

rate of the device's port to which your computer is connected.
The port’s baud rate, address and protocol must always match the
baud rate, address and protocol of the computer.

In the Serial Port field, enter the computer's communication port
into which the RS-232 cable is inserted.
Most computers use Com 1 or Com 2 for the serial port.

In the Protocol field, enter the type of communication the GE Meter
port is using.

Direct Connections made through GE Communicator EXT must use
either Modbus RTU or Modbus ASCII. Modbus RTU is recommended.
All meter port defaults are Modbus RTU and the meters are shipped
set to Modbus RTU.

In the Flow Control field, enter None or Hardware.
EPM setting should be None.
PM 6000 IrDA setting is Hardware.

Example: in the sample screen above, the computer’s Com Port 2 has been set to operate
at 57600 baud, using Modbus RTU to communicate with a meter port located at address 1.
The baud rate, address and protocol set for the computer’s Com Port 2 match those of the

meter port.

If the connection fails, make sure an approved Category 5 Cable is connected to the
Network Jack and that the Link Light on the GE Device is illuminated.

Network Connections

At the Remote (Meter) Location

D> Insert an RJ-45 line into the RJ-45 port on the face of an EPM 9450/

9650 Meter that has an Internal Network Option.

A connection for an EPM 9800 Meter with the Ethernet Option is
made by inserting an RJ-45 line into the RJ-45 Network port.
Make an RJ-45 connection for other GE meters.
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At the Originating (Computer) Location

® Serial Port o Network

Device Address -
Host

Network Port SN
Protocol

e | o | o0 |

D> Click the Network radio button on this screen.
The screen changes for Network settings.

> Enter settings for Network Connection. (See your Network
Administrator for correct settings.)

> In the Device Address field, enter 1.

B> In the Host field, enter an IP Address or a Registered Name. (See
your Network Administrator).

> In the Network Port and Protocol fields, the example settings are
probably correct.
Check with your Network Administrator to be sure.

> Click Connect.
GE Communicator EXT locates the meter and the Device Status
screen appears, confirming the connection. (See section 2.8 for
details).

> Click OK.
The computer is now connected to the meter.

The Computer Status Bar at the bottom of the screen confirms the computer’s
connection parameters. Status Bars will differ slightly for the two connections.

i You may use an internal or external display to view the baud rate, address and
'.' communication protocol of each port.

See Chapters 3,4,5 for details of how to configure the meter’'s communication ports.

¥ For details on Network Hardware Connections, refer to the Network sections of the
'.' meter’s Installation and Operation Manuals.
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2.3 Serial (RS-232, RS-485) Modem Connections

v

HOTE

For an RS-485 Internal Modem Option Connection see section 2.4 below.

Modem Connections Require Modbus ASCII Protocol.

The meter’s communication port that you use for the modem connection, must be
configured to speak/listen to Modbus ASCII and operate at either 9600 baud or match the
speed of the remote modem.

Modbus RTU does not support modem communication. If you use Modbus RTU to

)
”- communicate with a modem, it will fail or be unreliable.
HOTE

2.3.1 Before Setting the General Configuration
> Establish a direct RS-232 or RS-485 connection to the meter. (See
section 2.2.)

> After you have established a direct connection, refer to Chapter 3
(EPM 9450/9650) and Chapter 4 (EPM 9800) for details on how to
configure the meter’'s communication ports.

> Setthe port to Modbus ASCII at 9600 baud. (If you are connecting to
multiple meters on a bus, you must also assign a unique address to
each meter; see section 2.5.)

D> Install the modem connected to the computer (the “originate
modem”) and the modem connected to the GE meter (the “remote
modem”).

See the Installation and Operation Manuals for the meter(s) in use
for details of the hardware requirements.

2.3.2 At the Remote (Meter) Site...
If you are using RS-232 communications without a Modem Manager:

> Set the remote modem to operate at 9600 baud (remote and
originating).

> Disable Hardware Flow Control (remote and originating).

If you are using RS-485 Communication with a Modem Manager (recommended by
G.E)

> Set the baud rate for the meter higher (up to 38400).
Generally, it will provide reliable communication.

> Enable Flow Control (remote and originating).

i Because a GE meter’s four ports operate independently, you need only configure the
”’ address and baud rate of the port that will be connected to the bus.

ROTE
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2.3.3 Onthe Originating Computer...

D> Click on the Connection Manager icon, or select Connection >
Connection Manager.
The following screen appears: (To copy the Connection Manager
Settings to other PCs, see Note on page 2-1.)

Conmection Manager
List of Locations Connected to Location

+

Lliscanneo

Adding a Location

D> Click on the Add button.
The Location Editor screen appears, displaying the computer’s
communications settings and the location name "New Location":
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Connection Manager Location Editor

Location Name

o Serial Port # Network );
Com FPart M Connect
Baud Rate 9600 =

Flow Caontral m

Data Bit:

Devices At Location

>

2.3.4 Handling Multiple Locations

Enter your Location Name in the Location Name field at the top of
the screen, replacing "New Location".

If you already have several locations on your List of Locations:

>
>

v

>
>

To add additional locations, click on the Add Button.

To sort locations, use the pull-down menu to select a sort method,
AtoZ, Zto A, Newest-->Oldest or Oldest-->Newest, and click Sort
By.

To remove locations, select and click Remove.

Click once on the location to which you would like to connect your

computer.
You may only connect to one location at a time.

To change to a different location, you must first disconnect from
the current location by clicking on the Disconnect button or by
selecting Disconnect from the Connection menu.

Choose your new location.

Click Connect.
The computer begins dialing.

When GE Communicator EXT has located the GE meter(s) at the selected location,
the Device Status screen appears, confirming the connection (see section 2.8 for
details). The Computer Status Bar at the bottom of the screen confirms the
computer’s connection parameters.
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SERIAL (RS-232, RS-485) MODEM CONNECTIONS

2.3.5 Setting Up the Originate (Computer) Modem

>

>

In the Com Port field, enter the computer’'s communication port
connected to the computer's modem (the "originate" modem).

In the Baud Rate field, enter a baud rate for the computer’s
modem, that will match the baud rate of the "remote" modem and
the meter port.

In the Flow Control field, select the remote (meter) modem’s
configuration.

Leave the Data Bits field at 8 for Modbus ASCII. Other protocols
may require a different setting.

Leave the Parity field at None for Modbus ASCII.
Other protocols may require a different setting.

Click the Use Modem box.
Enter the Phone Number of the remote modem.

Enter a setup string in the Setup String field if this originate
modem has been used for another program and needs to be reset.

Use the Data Switch section to send any Data Switch strings to the
remote modem.

The typical Data Switch string from a meter to the Substation
Multiplexor to a PC: ,,%%%,,PTnn

Check the manual for the device you are using in order to create
the Data Switch String appropriate for this device.
Typical characters used include:

, [pause one second)

%%% (escape sequence or switch to command mode)
PTnn (command) (humber 01-16)

Enter (<CR> ASClI character 13)

2.3.6 Adding New Devices (Meters) to a Location

>

>

GE COMMUNICATOR EXT - INSTRUCTION MANUAL

Click on the Add button in the Devices at Location section to add
meters to this location.

Select the new device and click on the Edit button to edit its
location information.

The Location Device Editor screen appears, displaying the meter’s
communications settings.
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2.3.7

If the Connection Fails

CHAPTER 2: CONNECTING TO A GE METER

Connection Manager Location Device Editor

v

Device Properties

Address

Name Device 3

Description Device 3

Protocol Modbus RTU

Device Type
Comm Port

In the Device Address field, enter the address assigned to the
meter port you will use for this connection.

If you are connecting to multiple meters, each one should have a
unigue address. See section 2.5.

In the Name field, enter a unique name for the device at the
location.

In the Protocol field, select MODBUS ASCII.
Be sure the port has been previously set to Modbus ASCII, as
detailed in Step 1.

Leave the Device Type field set to type of meter.
Set the Com Port.

Click on the Close button when all information is entered.

Check that all cables are secure.

Check that the RS-232 cable is connected to the correct Com Port
on the computer

Check that the computer and the GE devicel(s) are set at 9600 baud
using Modbus ASCII.
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2.4  RS-485 Internal Modem Option Connection

Internal Modem Option Connection Requires Modbus ASCII Protocol.

Some meter models offer an Internal Modem Option, which eliminates all the modem
hardware and cable that used to be required for a modem connection. A modem
connection to the meter is now as simple as plugging in a phone line.

At the originate end, simply install a modem inside the computer (the originate modem)
and connect a phone line. At the remote (meter) end, the meter must be configured to
speak Modbus ASCII. (Modbus RTU does not support modem communication. If you use
Modbus RTU to communicate with a modem, it will fail or be unreliable.) The meter’s
Internal Modem Option may operate at a programmable baud rate up to 57600. We
recommend this baud rate.

To set the overall configuration, you must:
D> Install the computer’s modem (the “originate modem”).

See the Installation and Operation Manual for the meter in use, for
details of computer’s hardware requirements.

> Set the originate modem to operate at 57600 baud

> Enable Hardware Flow Control.
See Note about Baud Rate in Step 5 below.

2.4.1 At the Remote (Meter) site...

D> Plug a phone line into the meter.
The address will be 1. (If you are connecting to multiple units on a
bus, you must also assign a unique address, other than 1, to each
additional unit. See section 2.5.)

'S Because a GE meter’s four ports operate independently, you need only configure the
”- address and baud rate of the port that will be connected to the bus.

HOTE

2.4.2 Onthe Originating Computer...

D> Click on the Connection Manager icon, or select Connection >
Connection Manager.
The following screen appears: (To copy the Connection Manager
Settings to other PCs, see Note on page 2-1.)
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2.4.3 Adding a Location

D> Click on the Add button.
The Location Editor screen appears, displaying the computer’s
communications settings and the location name "New Location":

Conmection Manager

List of Locations

D> Enter your Location Name in the Location Name field at the top of
the screen, replacing "New Location":

Connection Manager Location Editor

Location Name

o Serial Port # Network

Com Part Connect
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2.4.4 Handling Multiple Locations

RS-485 INTERNAL MODEM OPTION CONNECTION

If you already have several locations on your List of Locations:

>
>

>
>

To add additional locations, click on the Add Button.

To sort locations, use the pull-down menu to select a sort method,
AtoZ, Zto A, Newest-->Oldest or Oldest-->Newest, and click Sort
By.

To remove locations, select and click Remove.

Click once on the location to which you would like to connect your

computer.
You may only connect to one location at a time.

To change to a different location, you must first disconnect from
the current location by clicking on the Disconnect button or by
selecting Disconnect from the Connection menu.

Choose your new location.

Click Connect.
The computer begins dialing.

When GE Communicator EXT has located the GE meter(s) at the selected location,
the Device Status screen appears, confirming the connection (see section 2.8 for
details). The Computer Status Bar at the bottom of the screen confirms the
computer’s connection parameters.

2.4.5 Setting Up the Originate (Computer) Modem

>

>

In the Com Port field, enter the computer’'s communication port
that is connected to the modem (the originate modem).

In the Baud Rate field, enter 57600 (recommended baud rate for
internal modem connections).

For modems prior to V.90, use a lower baud rate. Example: 38400 for a 33.6k modem,
’, 19200 for a 14.4k modem.

HOTE
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In the Flow Control field, select the originate modem'’s
configuration - hardware flow control.

Leave the Data Bits field at 8 for Modbus ASCII.
Other protocols may require a different setting.

Leave the Parity field at None for Modbus ASCII.
Other protocols may require a different setting.

Click the Use Modem box.
Enter the Phone Number of the Internal Modem of the meter.

Enter a Setup String in the Setup String field, if required.
For U.S. Robotics modems, the data switch (Setup) string is: &F1
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> Check with the manual for the device you are using in order to
create the Data Switch String appropriate for the device.

2.4.6 Adding New Devices (Meters) at one Location

> Click on the Add button in the Devices at Location section if you
want to add (up to 31) GE units at that location.

> To remove devices, select and click Remove.

> Use Port 2 (EPM 9450/9650) or Port 3 (EPM 9800) of the Internal
Modem Option meter to add additional units.

D> Each unit must be configured to speak Modbus ASCII and set to
the same baud rate as the primary unit.

i—’ Additonal units DO NOT have to be Internal Modem units.

ROTE

> Select each new device and click on the Edit button to edit its
location information.
The Location Device Editor screen appears, displaying the GE
unit's communication settings.

Connection Manager Location Device Editor

Device Properties

Address

Name Device 1
Description Device 1
Protocol Modbus RTU

Device Type EPM 9800
Comm Port

B> In the Device Address field, enter the address assigned to each
additional GE unit.
Each meter MUST have a unique address other than 1; see section
2.5.

D> In the Name field, enter a name for the device that will
differentiate it from any others at that location.

D> In the Protocol field, select MODBUS ASCII.
> Leave the Device Type field set to type of meter.
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> Setthe Comm Port.

D> Click on the Close button when you have finished adding or
removing devices.

The first Connection Manager screen returns.

2.4.7 If the Connection Fails

Check that all cables are secure; that the RS-485 cable is connected to the Modem

Gateway on the Modem unit and that other GE units are set at 57600 baud using Modbus
ASCII.
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2.5 Internal Network Option Connection

Internal Network Option Connection Requires Modbus TCP Protocol.

Some meter models offer an Internal Network Option, which allows them to communicate
over a network. Connection to a network is now as easy as plugging in a phone. Simply
connect a meter to a computer using Port 1 (EPM 9450/9650) or Port 3 (EPM 9800) to
configure the network parameters and add a network connection. The meter must be
configured to speak Modbus TCP. (Modbus TCP is the common protocol used for Modbus
communication over a network.)

i The Internal Network Option operates internally at a fixed Baud Rate of 115200. The
'-' Gateway operates as a Modbus RTU Master with a programmable Baud Rate up to
e 115200.

For Direct Connection, refer to section 2.2 of this manual.

2.5.1 To Set the Configuration

> Connect the network to the computer using Port 1.
See the meter’s Installation and Operation Manuals for details of
the hardware requirements.

> At the RJ-45 Ethernet connection jack on the meter, plugin a
network connection.

> Click on the Connection Manager icon, or select Connection >
Connection Manager.
The following screen appears: (To copy the Connection Manager
Settings to other PCs, see Note on page 2-1.)

Conmection Manager

List of Locations Connecied to Location
00 Substakan £1

0002: Warehouse il
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2.5.2 Adding a Location

GE COMMUNICATOR EXT - INSTRUCTION MANUAL

INTERNAL NETWORK OPTION CONNECTION

D> Click on the Add button.
The Location Editor screen appears, displaying the computer’s
communications settings and the location name "New Location":

> Enter your Location Name in the Location Name field at the top of
the screen, replacing "New Location":

Connection Manager Location Editor

Location Name

o Serial Port # Network
Com Port M

Baud Rate 3600 i

Flow Cantral m

Devices At Location

> Click on the Network button.
The screen will change to the following:
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Connection Manager Location Editor

# Serial Port o Network |

Use Data S String(s)
Hast 10.0.0.1 Connect =
Network Por
E
=
E

Devices At Location
Add Serial Bemaove
Device Add |Dwir:s Name Description
1 Device 1 Device 1
2 Device 2
3 Device 3

D> In the Host field, enter the meter’s IP Address.

D> In the Network Port field, enter 502 (assigned port for Modbus
TCP).

2.5.3 Handling Multiple Locations

D> Click once on the location to which you would like to connect your
computer.
You may only connect to one location at a time.

D> To change to a different location, you must first disconnect from
the current location by clicking on the Disconnect button or by
selecting Disconnect from the Connection menu.

> Click Connect.
The computer connects to the meter via the network.

When GE Communicator EXT has located the device(s) at that location, the Device
Status screen appears, confirming the connection (see section 2.9 for details). The
Computer Status Bar at the bottom of the screen confirms the computer’s connection
parameters.

2.5.4 Adding New Devices (Meters) at one Location
> To add or remove devices to the network, click on the Add button.

> To remove a device, select and click Remove.
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D> If you are adding a device, click on Edit to change the device Name,
Address and/or Description.
The following screen will appear:

Connection Manager Location Device Editor

Device Properties

Address

Name Device 1
Description Device 1
Protocol Modbus RTU

Device Type EPM 6450
Comm Port

Ethernet Gateway (Port 2 - EPM 9450/9650) (Port 3 - EPM 9800) of the Internal Network
Option meter is used to add multiple additional units. Additional units must be
configured to speak Modbus RTU and set to the same Baud Rate (up to 115200) as the
Internal Network Option meter (set in section 3.5 (EPM 9450/9650) or 4.5 (EPM 9800).

i A computer “talks” to the Internal Network Option meter via Modbus TCP. This meter
'.' receives data in Modbus TCP “incoming message format” and communicates with other
e devices via Modbus RTU. The other meters do not have to be Internal Network Option units.

D> If additional devices are required, in the Device Address field,
enter the Address assigned to the additional unit.
Each unit MUST have a unique address other than 1; see section
2.5. "1" is reserved as the address of the primary unit connected to
the network.

v

In the Name field, enter a name for the device that will
differentiate it from any others at that location.

In the Protocol field, select Modbus TCP.

Leave the Device Type field set to Type of meter.

v VvV V

Set the IP Address and the Network Port.
> Click on the Close button when all information is entered.

If you are connecting to multiple units at this location, repeat the above process for all
units. Each device MUST have a unique address.
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D> Click on the Close button when you have finished adding or
removing devices.
The first Connection Manager screen returns.

Conmection Manager

List of Locations Connecied to Location

2]

2.5.5 Troubleshooting tthe Connection

If the connection fails, check the connection at the Internal Network Option meter first.
Once that connection is confirmed, check the connections with other devices. Suggested
checkpoints:

Internal Network Option Meter
D> Check cables

D> Check IP Address, Subnet Mask and Default Gateway settings
configured in section 3.5.

> Check that the Address is 1 (this section).

> Check that Modbus TCP was selected in Device Properties (this
section).

Other Devices

> Check all the above except for the address, which must be unique
and not set to 1.

D> Check that the Baud Rate settings for the Ethernet Gateway (Port 2
- EPM 9450/9650) (Port 3 - EPM 9800) and the Devices are the same
(configured in section 3.5 or 4.5).
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Pinging
Try “Pinging” to a known good network device, such as another computer, to verify that
your computer is connected properly to the network.

> Go to the DOS Prompt (or, Console, if you are using Windows® NT).

> Ping IP Address.
Example: “Ping 135.15.173.19".
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2.6 Changing the Primary Device

One copy of the GE Communicator EXT connected to multiple GE devices (section 2.5) may
only view data or edit Device Profiles from one device at a time—the Primary Device. (An
exception is the Poll Multiple Devices screen; see Chapter 7 for details.)

To change the Primary Device:

D> Select Connection > Change Primary Device.
The following screen appears.

Change Devioe

> Enter the unique address of the device you would like to designate
as the Primary Device.

> Click OK.

The Device Status screen, reached by clicking on the Device Status button or by
selecting Tools > Retrieve Device Status, will now list the new Primary Device first.
See section 2.9 for details on the Device Status screen.
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2.7 Disconnecting from a GE Meter

To disconnect from a GE meter or to disconnect from a location, do one of the following:

> Click on the Disconnect icon, or from the menu bar select
Connection > Disconnect.

> Click on the Connection Manager icon, or from the menu bar
select Connection > Connection Manager.

> Select the Location from the List of Locations and click the
Disconnect button.

= When using a modem, it is important to disconnect from communicating so that the
’- remote modem receives a “hang up” command. Some modems may “freeze” when

e improperly disconnected.
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2.8 Device Status

The Device Status screen displays information about the GE devices connected to your
computer.

> To access, click on the Device Status button or select Tools >
Retrieve Device Status.

Device Status - Network - TP Address: 3.94.246.209:502

List of Currently Connected Devices

Device |Device Type |Boot |Run-time |DSF Boot |DSP Run-time| Comm State |DSF State |On Time |Serial # |NVRAM |Pro
121689 EPM 3650 601 618 600 628 Healthy Healthy 9/15/2006 20:10:37.33 00121689 4MB Full |

|

. Device: The Primary Device is listed first. See section 2.5 for details.
. Device Name: The name you give to the Primary Device.

. Boot: Version number of the GE Initialization and Diagnostic Firmware.
This firmware runs first on power-up. This firmware is not field-
upgradeable.

. Run-time: Version number of the GE Communicator EXT Operating
Firmware. See Chapter 13 for details on upgrading firmware.

. DSP Boot: Version number of the DSP Initialization and Flash
Reprogrammer. This firmware runs first on power-up (as part of the
Boot). This firmware is not field-upgradeable.

. DSP Run-time: Version number of the DSP operating firmware. See
Chapter 13 for details on upgrading firmware.

. Com State: Health status of the communication processor.

. DSP State: Health status of the DSP processor.

. On Time: Date and Time at which the GE meter was last powered up.
. Serial Number: The device's Unique Identification Number.

. NVRAM: Amount of NVRAM (nonvolatile RAM) available to the device.
This memory is used for Logs.

e Protection: Status of the Password Protection function (see Chapter 12).
Scroll to the right to find this section of the Device Status Bar.
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3.1 Overview

GE Communicator EXT lets you configure an EPM 9450/9650 meter’s Programmable
Settings, which are stored in the unit's Device Profile. Click on the +/- in front of each group
of settings to view the menu..

& EXF Gernersl Semings
& R Revenue and Enengy Setings
& EXF Power Quality and Alam Setings

& EXF Trending Profle Setings
' External /0 Modules

The following is an overview of the procedure for configuring a meter:

GE COMMUNICATOR EXT - INSTRUCTION MANUAL 3-1



OVERVIEW

ROTE

3-2
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1. Retrieve the meter’s Device Profile (see section 3.2);

2. Configure the Programmable Settings stored in the Device Profile (sections
3.31t03.7);

3. Send the new Device Profile back to the meter (section 3.2).

If you click the Save, Load or Update buttons, you MUST have a unique Meter Destination
Label so that the file is saved, loaded or updated to the intended device.

This chapter also details:

¢ Resetting Meter Information (section .10) and Manual Waveform Capture (section
3.11).

e Setting and Retrieving Meter Time (section 3.9) and Options (section 3.12).

Actual programming screens may vary depending on the options ordered with your meter.

The settings shown are Initial Settings for the EPM 9650 meter, unless otherwise noted.
Most 9450 Meter settings are similar to the 9650 meter settings.

The EPM 9650 Meter supports DNP Level 2. For details on DNP Level 2, see chapter 16 of
the GE Communicator EXT User Guide.
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3.2 Retrieve and Send Device Profiles

> Click on the Profile button, or select Tools > Edit Current Device
Profile.
GE Communicator EXT retrieves the programmable settings from
the currently connected meter. The following screen appears:

hctfiu»‘ing Programmable Settings from Device
Readng Programmable Settings

lime Remaining
Reading Block 1ot B9

A dialogue box appears to confirm that the profile was retrieved successfully. Then,
the Device Profile screen appears:

Device Profile

@ cePvas00
4 5% General Settings
4 EX% Revenue and Energy Settings
45X Power Quality and Alarm Settings
4 &% Trending Profile Settings

‘ External IO Modules

This screen contains all the programmable settings currently stored in the connected
meter. Double-click on the +/- in front of each group to view the settings in that group.

> Configure each of the programmable settings by clicking on the +/-
icon then double-clicking on the selected parameter. (See sections
3.3 to 3.7 for details on editing each setting.)
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After you have finished configuring any or all of the programmable settings,
use the BUTTONS at the bottom of the screen to execute the following tasks:
> Implement the changes by clicking on the Update Device button.
This sends the new, edited Device Profile to the meter.
YOU MUST UPDATE THE METER DEVICE PROFILE FOR ANY OF THE
PROGRAMMABLE SETTINGS TO TAKE EFFECT.
A warning will appear asking you if you want to Save Connected
Device Settings. Click on the settings you would like to save, then
proceed with the Update.

> Store the profile for later use by clicking on the Save button.
A dialogue box will ask where you would like to save the profile.

> Open a previously saved profile by clicking on the Load button. A
dialogue box will ask for the location of the saved profile.

D> Print a copy of the profile by clicking on the Report button.
The Report screen will appear:

Device Profile Report

Model:

EPM 9650
Oi'flm saved profile
Hame: Hexus T
(NVRAM |

A,

Flimware Vesslens

Firmware | Boot | Runtime | Xiling
Comm
=E 1 1 1 ]

Senings
[ Pen1 | Penz | Pen3 | Poend

PT Ralio Aux

Hookup: e

Frequency Range: |20Hz1065H:
150 v
AN 1 Ouadrant 1 + 4 = Delvered and Quadrant2 +3 = Received

Pwr Factor Display |[Methad 2 O1 +Lag, 02 -Lead, O3 +Lag, O4 -Lead
Damand Setup Black Window Sync
iz Wik n ] [Use SncPuits __THo

O6-14-2008 11:32:24

Poge 1of 21 l” DI Zoom Page =
& Print Fange fi o 2 Capies 1
 Print Page(s) [

BinII vainunsl

3.2.1 Using the Report Page
Page Arrows: Select a page to view.

Zoom: Adjust the Viewing Magnification.
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Print Pages: Adjust the Range of Pages to be printed at 100%.

Buttons:
Copies: How many copies do you want to print?
Print Pages: Select indiviual pages to print. Separate numbers by commas.

Print: This screen sends you to Print Setup screen where you select printer,
properties, paper and orientation. Click OK to Print.

Save: Save these selections for future use.

Done: Exit the screen and return to the Device Profile screen.

i If you change the Com settings for the meter, you will not be able to communicate with the
”’ meter. You will have to sign off and sign on again with the new settings.

ROTE
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3.3

3-6

General Settings

> From the Device Profile screen (see section 3.2), click on the +/-
button or double-click on the General Settings line. All of the
settings in the General Settings group are listed.

Device Profile

W EPM 9650
[EI EXT General Settings
EX%, CT, PT Ratios and System Hookup
-EX Limit and Waveform Full Scales
EXH Time Settings
EXT Labels

EXT Communications

([ (e (][ (]

--EX% DNP Custom Classes Map

EXT Custom Modbus Map

> Click on the particular programmable setting you would like to
program. The settings will be detailed in the order on the Device
Profile screen.

3.3.1 CTand PT Ratios and System Hookup

> From the Device Profile screen (see section 3.2), click on the +/-
button for General Settings, then double-click on the CT, PT Ratios
and System Hookup line.

The following submenu appears:

Device Profile

[=]- &% General Settings
E] EXT CT, PT Ratios and System Hookup
|AB.C: 1.00:1.00
INm: 1.00:1.00
VAB.C 1.00:1.00
VAUX:  1.00:1.00
Hookup: Wye

Operational Frequency Range: 20-65 Hz
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This screen displays the current Device Profile’s settings for CT, PT ratios and
connection type. The values shown are for example only.

> Double-click on any of the settings; the CT and PT Ratios screen
appears:

file: CT and PT Ratios

CTRato—— _PT Ratio (Line to Neutral)

rHookup ——— ~Voltage (300 Volt Option Only) —
wre‘ 300 Vot Socondary
Operational Frequency Range —
20Hz to 65Hz el

N I N

Make changes to this screen according to the requirements of your
application:
> When you change a PT or CT Ratio, GE Communicator EXT updates
the corresponding Full Scale value entered in the Limit and
Waveform Full Scales setting.

> When you click OK on this screen, GE Communicator EXT opens the
Limit & Waveform Full Scales window so that you can verify the
settings (see section 3.3.2).

> Using the pull down menu, choose the hook up mode that matches
the connection you have to the meter.
Choose from one of the following: 4-Wire 3-Element Direct Voltage
(4 CTs), 4-Wire 2.5 or 3 Element Wye (3 or 4 CTs), 3-Wire Delta (2 or 3
CTs), 3-Wire Delta Direct Voltage (3 CTs) or 4-Wire Grounded Delta
(4 CTs). See the EPM 9650 Installation and Operation Manual for
diagrams.

Changes to the Operational Frequency Range do not change the Full Scale value for
'-' Frequency. Changes must be made in the “Limits and Waveform Full Scales” screen. Like
e voltage and current, the nominal value should be used. For example, 50 for 50Hz.

D> Click OK.
The following screen asks you to verify the Kh/Ke Ratio for the Test
Pulse Setting. Kh/Ke Ratio is Secondary watthour constant over
kWh (the energy).
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re setting for EVE test pulse

@ lollowing Eh { Ke

lor the tesl pulsa & ng
1000
Khike
PT Hatio X CT Haho

Khike = 1000 000000

[ v B o |

t—' If the Ke screen does not appear, go to View>Options>Misc. Enable the Ke screen.

> Click Yes. Or, Click No and re-enter values in the CT & PT Ratio

v Vv

screen.
Click OK on the CT & PT Ratio screen.
If changes have been made, verify Full Scale values and click OK.

Select the “G” option ONLY if you have a “G” Option Meter.

Warning : Only Select The 300 Volt Option If You Ordered The
Meter With The “G"” Option!!! If you connect 300 volts to a meter
that does not have the “G” option, you will damage the meter.
Please check the end label on your meter and your invoice to make
sure you have the “G” Option!

MODEL NUMBER
"G" must be in the PL 9650-G-D2-60HE-2meg
part number for a
300volt erect SERIAL NUMBER  POWER INPUT
connection 04-20347 90-276 Vacs

AC or DC

Max Voltage also MAX VOLTAGE  MAX CURRENT
shows the max
voltage the unit
can measure C.T. RATIO P.T. RATIO

) 300V L-N loa
600V L-L

LISTED

ELECTRICAL & ELECTRONIC
MEASURING & TEST EQUIP
GAJA
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WARNING

“G” must be in the part number for a 300 volt direct connection. Max Voltage also
shows the max voltage the unit can measure. To select the 300 Volt Option, check
the “300 Volt Secondary” box. Are you sure you want to select this box?

> When all changes are entered, click OK to return to the main
Device Profile screen.

> For these changes to take effect, you must click on the Update
Device button. This sends the new profile to the meter. Then, Reset
Logs.

Warning: Resetting Logs clears Logs and Accumulations. Be sure.to capture needed meter
information before updating the Device. Data will no longer be available after the Reset.
The meter will be prepared for new installation.

3.3.2 One Amp Current Input Addendum (Modification Number M10.0)

For special circumstances, the meter can be ordered with one amp current
transformers.

This will give the meter a range of 0 - 1 amps with an additional over-range of 1 amp. This
option is used where 1A IEC meters are required or extended low current performance is
needed and higher current performance is not needed. This option is not used for most 1A

GE COMMUNICATOR EXT - INSTRUCTION MANUAL 3-9



GENERAL SETTINGS CHAPTER 3: CONFIGURING THE EPM 9450/9650 METER

installations. The standard Meter has the capability of very accurability monitoring 1A
loads and providing extended current overload. This section shows how to change the CT
Ratios in the Meter (ONLY EPM 9450 Hardware Rev. A) to reflect the hardware change:

Standard 5 amp input
(one wind around
internal meter toroid)

Modified 1-amp input
(5 winds around
internal meter toroid)

In order to maintain maximum accuracy with one (1) amp current inputs, the wire is wound
around the internal toroids five (5) times, instead of the usual one time. This effectively
multiplies the current input by five (5) times, to maintain maximum resolution.

Configuring CT Ratios with Modification Number M10.0 (EPM 9450
Hardware Rev. A):

EPM 9650 (and other Hardware Revs) adjust internally for the hardware change.

Because the GE Communicator EXT “sees” the one (1) amp input as five (5) amps, it is
necessary to configure the CT secondary to five (5) amps.

Example:
Normal One Amp CT Ratio - 1000:1
Meter M10.0 One Amp CT Ratio - 1000:5

The CT Ratio screen shows the correct input for the typical one amp user:
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PLEASE NOTE: This adjustment is for EPM 9450 Hardware Rev. A ONLY.

ile: CT and PT Ratios

rHookup———————— ~Voltage (300 Volt Option Only) —

Operational Frequency Range —

i Even though the software is configured from 1000:5, it is actually displaying current from

" 1000:1 amps. If you are not concerned with maximum accuracy, you can use the standard
Meter (without specially ordering the M10.0 option) to display readings from a 0 to 1 amp
CT.

ROTE

3.3.3 Limit and Waveform Full Scales

All Limit and Waveform settings (sections 3.10 and 3.14, respectively) are based on a
percentage of the Full Scale. Full Scales are based on the CT and PT ratios (see see section
3.3).

Be sure to set the CT and PT ratios first

GE Communicator EXT automatically recalculates the Full Scales every time the CT and PT
ratios change and should be verified every time CT and PT Ratios are changed. NOTE:
Changing the CT and PT Ratios Resets the meter, clearing Logs and stored data. This action
prepares the meter for placement in a new installation or change of the Instrument
Transformers.
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> From the Device Profile screen (see section 3.2), click on the +/-
button beside “Limit and Waveform Full Scales” or double-click on
the Limit and Waveform Full Scales line.
The following submenu appears:

E Y Limit anc

IA B.C. Nc: 5.00
INm: 5.00

VAN, BN, CN: 277.00
V AB, BC, CA: 480.00
VAUX: 277.00

Power Phase : 1385.00
Power Total : 4155.00

Frequency : 60.00

This screen displays the current Device Profile’s settings for the Limit and Waveform Full
Scales. The values shown are for example only.

¥ Frequency and Voltage values are nominal values. The Phase Powers are computed using
'.' nominal voltage and rated maximum current.

HOTE

> Double-click on any of the settings.
The Limit and Waveform Full Scales screen appears.

Device Profile: Limit and Wavelorm Full

IA B, C Nc

| Nm

V AN, BN, CN
W AB. BC. CA
V Aux

Fower Phase

Power Total

Frequency

277.00
460.00
277.00
1385.00
4155.00
60.00

D> Enter the Full Scale for each parameter:
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¢ The Limits and Waveform settings (section 3.10 and 3.14,
respectively) will be based on a percentage of the Full Scales
entered here.

e GE Communicator EXT automatically recalculates the Full Scale
Voltages, Currents and Power every time the CT and PT ratios
change. Frequency is not changed, even if the Range Selection is
changed. Frequency must be changed on the Limits screen.

e Power Phase is the amount of power per each phase.
e Power Total is the power of all phases combined.

> When all changes are entered, click OK to return to the main
Device Profile screen.

> For these changes to take effect, you must click on the Update
Device button. This sends the new profile to the meter.

Reset Logs after changing any settings that will effect the Logs
> From the Menu Bar select Tools > Reset Meter Information.
> Click Reset All Logs.
D> Click OK. (See section 3.25)

3.3.4 Time Settings

To Edit a Device Profile’'s Time Settings:

[=]-- &% Time Settings
| Time Zone: ZD-5.0
DST Enabled: True Using Auto DST
DST Start: Auto
DST End: Auto

Line Synchronization: Disabled

> From the Device Profile screen (see see section 3.2), click on the +/-
button in front of General Settings.

> Double-click on the Time Settings line. The above submenu
appears.

,L-, DST=Daylight Savings Time.

HROTE
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> Double-click on any of the programmable settings
The Time Settings screen appears.

Zone Descriptor  EXJN

{ Daylight Savings Information —

Auto DST v

Line Synchronization

Enable

Frequency

> Make changes to this screen according to the requirements of your
application
Zone Descriptor: A Zone Descriptor sets the Time Zone for the EPM
Monitor.

0 = Greenwich Mean Time

k4

HOTE

See the chart below for the Zone Descriptor for your Time Zone.

Table 3-1: Greenwich Mean Time (GMT) Table (Dublin, London)

-1:00 Azores +1:00 Brussels, Paris, Warsaw
-2:00 Mid-Atlantic +2:00 Athens, Cairo, Helsinki
-3:00 Buenos Aires, Georgetown +3:00 Baghdad, Kuwait, Moscow,
Teheran
-4:00 Atlantic Time (Canada), +4:00 Kabul, Baku
Santiago
-5:00 Eastern Time (US & Canada), +5:00 Karachi
Lima
-6:00 Central Time (US & Can), Mx +6:00 Daka
City
-7:00 Mountain Time (US & Canada) +7:00 Bankok, Hanoi, Jakarta
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GENERAL SETTINGS

Table 3-1: Greenwich Mean Time (GMT) Table (Dublin, London)

-8:00 Pacific Time (US & Can), +8:00 Beijing, Hong Kong, Singapore
Tijuana
-9:00 Alaska +9:00 Osaka, Sapporo, Seoul
-10:00 | Hawaii +10:00 | Brisbane, Melbourne, Guam,
Hobart
-11:00 | Midway Island +11:00 | Magadan, Solomon Islands
-12:00 | Eniwetok +12:00 | Auckland, Fiji

Daylight Savings Information

Enable: Enables an automatic adjustment for daylight savings.

Disable: Disables an automatic adjustment for daylight savings.

Auto DST: Sets Daylight Savings Time automatically for the United States only. Time
changes automatically occur at 2:00 AM (your local time), on the first Sunday in April

and the last Sunday in October.

User Defined: Allows you to set the Daylight Savings Time manually.

Start:: Set the Month, Day and Hour when the adjustment for Daylight Savings will
commence.

End: Set the month, day and hour when the adjustment for Daylight Savings will
conclude.

Line Synchronization - Set Enable or Disable and Frequency

The basic function of Line Synchronization is to adjust the real time clock to track the time
based on the power line frequency. For this purpose, Phase A voltage ONLY is used.

Line Sync is disabled if a GPS signal is present.

How Time is Adjusted

After the clock is synced to the line, the meter periodically checks the cumulative
difference between the real time clock in cycles and the line cycle count. If the absolute
difference is greater than 50 (60) cycles, the clock is adjusted + / - 1 second accordingly.

GE COMMUNICATOR EXT - INSTRUCTION MANUAL

> To set the meter’s on board clock, use Set Meter Time from the

Tools Menu.

> When all changes are entered, click OK to return to the main

Device Profile screen.

[> For these changes to take effect, you must click on the Update
Device button. This sends the new profile to the meter.
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3.3.5 Labels
Labels are user-defined names for the meter, the Auxiliary Voltage terminal and the IN
Measured terminal.
¥ It is important to label the meter (under “Meter Designation”) with a Unique Name because
" that label will become the name of the file for any logs retrieved from that meter. Duplicate
HOTE

meter designations interfere with retrieved log databases.

> From the Device Profile screen (section 3.2), click on the +/- button
beside General Settings.

> Double-click on the Labels line.
This submenu appears:

=] 5, Labals
Meter Dasignation  EPM 2800
WALDE Ve
INMeasurad Inm
Power Directionr Quadrant 1 = 4 = Delivered and Quadram 2 + 3 = Recaived

Fower Facior Displey: Method 2 01 «Lag, OF -Lesad, O3 «Lag. 04 -Lasd

> Double-click on any of the Designation Names.
The following screen appears:

Device Profile: Labels

Meter Designation

i I —
W Moasued

Power Direction Quadrant 1 + 4 = Delivered and Ouadran 2 + 3 = Received
OVl = Te (T g BT VO Method 2 Q1 +Lag, 02 -Lead, O3 +Lag. Q4-Lead

Memo Field

-
-
1 r|

> Enter the labels in the appropriate fields. Meter Designation MUST
be set for Partial Log Retrieval.

> When all changes are entered, click OK to return to the main
Device Profile screen.

> For these changes to take effect, you MUST click on the Update
Device button. This sends the new profile to the meter.
¥ For Meter Designations, you can use any character allowed by Windows Operating System
" for a File Name (since that Meter Designation will be used as the File Name).

e In English versions the following characters will not work: \ /: *2“ < > |.

For meters used internationally by multilingual users, it is recommended that you use
ONLY alphanumeric characters allowed by your Operating System.
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3.3.6  Communications

> From the Device Profile screen (see section 3.2), click on the +/-
button beside General Settings and double-click on the
Communications line.
This submenu appears:

1 57600N,1 Modbus RTU
1 57600N,1 Modbus RTU

1 9600.N,1 Modbus RTU

1 57600N,1 Modbus RTU

This screen displays the current Device Profile’s settings for the meter’s four
Communications Ports: Address, Baud Rate, Data Bits, Parity, Stop Bits, Transmit Delay,
Communication Protocol, Network Option and Internal Modem Option. You may use a
connected External Display to learn the current baud rate, address and communication
protocol of each meter port. See EPM 9450/9650 Installation and Operation Manual for
details.

e Port 2 settings are ignored when the Internal Network and Internal Modem options
are installed and the address is 1.

e Port 3is factory set to the External Display’s baud rate of 9600.
¢ The External Display only communicates to Address 1.

e You must use Port 3 or Port 4 to connect any external devices, such as a External I/
O module.

e Port 3 and Port 4 are Master/Slave selectable. If you use Port 3 as a Master Port,
you can use one of the other ports for the display (change the baud rate to 9600
and set address to 1).

e For all External I/O Devices, set the Communication Protocol to Modbus RTU.
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> Double-click on any of the settings (“Serial Port 1”).
The Communications Settings screen appears:

Device Profile: Communications Settings

Potl ———— Port2———M M —— Port 4(Ext Devices) —|

Addr _ Address

Baud Rate Baud Rate

57600 =]
Data Bits _l Data Bits
-

Address
Baud Rate
Data Bits Data Bits

Stop Bits Stop Bits Stop Bits Stop Bits

o
TxDelay m Tx Delay

Tx Delay Tx Delay

i
57600 =]
s =l
Parity None Parity w Parity Parity
N
foms =]

Protacol Protocol Protocol Protocol

Modbus RTU ~ |Jl}|Modbus RTU ~ |l Modbus RTU ~ MM Modbus RTU
If the Modem or ©
the Mo f?rl'l_:" Mode Maode Slave ¥

Network Settings (If Network Option was purchased)
IP Address m Advanced Settings

Subnet Mask _@ W W m ::::i:ate ml
Default Gateway m m m m Delay m x 15 ms

Internal Modem Settings (If Internal Modem Option was purchased)

Answer Phone on m Rings Modem Gateway Baud Rate m
Dial Out Profile

Make changes to this screen according to the requirements of your
application by clicking on the box or pull-down menu of any of the following
settings:
> Address: Assign an address to each port to communicate with
other devices. Multiple meters on an RS-485 bus must each have a
unique address set for the port that is connected to the bus.
Type in unique address.

> Baud Rate: The baud rate entered in this field must match the
baud rate of the device that will be connected to the Primary Meter
at this port.
Use 9600 for modem connections.
From the pull-down menu, select 4800, 9600, 19200, 38400, 57600,
or 115200.

> Data Bits: for Modbus RTU and ASCII, leave the Data Bits at 8. Other
protocols may require a different setting.
Use the pull-down menu to select from: 5, 6, 7 or 8.

D> Parity: for Modbus RTU and ASCII, leave the Parity at None. Other
protocols may require a different setting.
Use the pull-down menu to select from: None, Even, Odd, Mark or
Space.

3-18 GE COMMUNICATOR EXT - INSTRUCTION MANUAL



CHAPTER 3: CONFIGURING THE EPM 9450/9650 METER GENERAL SETTINGS

> Stop Bits: for Modbus RTU and ASClII, leave the Stop Bits at 1. Other
protocols may require a different setting.
Use the pull-down menu to select from: 1, 1.5 or 2.

> TxDelay (Transmit Delay): leave the TxDelay at Oms unless you are
using equipment that requires a delay in the response time, such
as a radio modem.
Use the pull-down menu to select from: Oms, 10ms, 20ms, 30ms,
40ms, 50ms, 60ms, 60ms or 70ms.

> Protocol: Direct Connections made through GE Communicator EXT
must use either Modbus RTU or Modbus ASCII protocol (Modbus
RTU is recommended). Modem Connections made through GE
Communicator EXT must use Modbus ASCII only.
Use the pull-down menu to select from: Modbus RTU, Modbus ASCII
or DNP 3.0. See Chapter 2 for details.

> Mode (Port 3 or Port 4 only): If you are using I/0 modules, set one of
these ports in Master mode. Set the port to operate at 57600 baud.
To change the setting, use the pull-down menu to select Slave or
Master.
Make other changes for your application.

> Internal Network Option: If your meter has the Internal Network
Option, see your Network Administrator for the correct settings.
Settings will vary from network to network.
If your meter has the INP100 Option (10/100BaseT) and you click on
the Advanced Settings button, this set of screens will appear:

A ed merwesk Dptssn Sertings - i
Campiter Mama fONE | Ausa TETP Download l-'I‘PEI_ienl
Sorvicas & Security | 1 CGEPmiccol EGDY | ModemNPI02

Brcutity —

B BNk passwond piolecied access 1o Dewnce vwilh

The meter is shipped with initial settings, or you can fully configure the
settings using these screens and FTP Client. The process is detailed in Chapter
6 of the GE Communicator EXT User Guide.
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f" These screens are not supported by meters with the INP10 Option.

HOTE

D> Internal Modem Option: If your meter has this option, set the
number of Rings to Answer from the pull-down menu.
Set the Baud Rate to 57600, or to match your system baud rate.

> Dial Out Profile: Click the Dial Out Profile button and the following
screen appears.
Details on programming this screen and on the Modem Dial In/Dial
Out Function are in Chapter 9 of the GE Communicator EXT User
Guide .

i
HUMEET 0 - v rHscondary phiose pembar sefhings
- | .
vy it R | < teiee it R | <
Earrctam dppn m| Conemuion ippe Comguim

rCammuRscabons omnge - — rModom somngE

TRAETvily Tt irt et __I ‘e eyt P asrierst _I Hra
DR —— T .
ok e (T st
Cinl b voreet Gt (Y| 100 Enabls password W
Ehuse e phase bne o Vistsnion ot ESY |
Wialatust bk sal L _J M

erwing canditinns

W CHEMA Power qun
W Costiol oulpul changs

N Wrelom meerd captered @ Filfng af muter mmmony B Failwre of cosmunicnation with B850

1 o Dl el Btk AL | g | __ k [Edd gasrwey pon demsces

Any changes you make here may adversely affect communications. For example, if you
1'_'- change the baud rate of the port connected to a computer, be sure to make the same
change to the computer port’s baud rate. If you change a port’s address, be sure to update
the address settings of any device that communicates with the port. The baud rate of the
port used by the meter’s external display should always be set to 9600 and the address set
to 1.

ROTE

The Edit Gateway Port Devices button at the bottom of the screen is used to enable up to
8 devices connected to the gateway to be monitored. When the user clicks the Edit
Gateway Port Devices button, this screen is displayed:
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Gateway Devices to be Monitol

Device Enable Device
Number Device Address

> Click on the box next to the Device to be monitored.
A Device Address will appear next to the Enabled Device.

> Change the Device Address, if needed, to any address except 1.
The Number 1 is always reserved for the Primary Device.

> Click OK to return to the Modem Programming screen.

> When all changes are entered, click OK to return to the main
Device Profile screen.

D> For these changes to take effect, you MUST click on the Update
Device button.
This sends the new profile to the meter.

3.3.7 DNP Custom Class Map

The DNP Custom Class Map is a useful tool for prioritizing the readings in your system and
the frequency of the readings. The DNP Custom Classes Map also keeps your system free
from thousands of unwanted readings. For a list of available readings, see Appendix E in
the GE Communicator EXT User Manual.

> From the Device Profile screen (section 3.2), click on the +/- button
beside “General Settings”.

> Click on the DNP Custom Classes Map +/- button.
> Double-click on the DNP line.
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The EPM 9650 supports DNP V3.00 Level 2, and this screen appears:

fiewn w Prolie B0 (lass Mag

Edil | Viorw

il Enntile DINP Timn Syschranirsting

For details on programming the DNP Level 2 screens, see Chapter 17 of this manual.

The EPM 9450 supports DNP V3.00 Level 1. The lower screen shown here appears if the
connected device is an EPM 9450:

> Click on the arrow to the right of the Edit/View window.
> Select the type of reading you want to edit or view.
D> Select a Port and a Class (0, 1, 2 or 3) for that reading.

A Compressed Map creates a number sequence (starting with 0)
for only those points selected for a Class.

A Non-Compressed Map (like the one shown) follows exactly the
original DNP Mapping. The Compressed Map is a more efficient
way to search for assigned values. Refer to EPM DNP Manual
Revision 1.4 for details.

D> Click Enable DNP Time Sychronization, if you would like to set the
time through DNP.

When Time Synchronization is Enabled, a Sync Interval pull-down
menu appears. The Sync Interval can be set from 1 Minute up to 1
Day in 1-minute intervals. The Factory Initial Setting is 1 Day. The
EPM 9450 meter initiates the Time Synchronization sequence by
sending the appropriate response to the Master connected to the
meter. The meter continues to synchronize time by sending the
appropriate response to the Master every time the Selected
Interval is reached.

> When all changes are entered, click OK to return to the main
Device Profile screen.

For these changes to take effect, you must click on the Update
Device button. This sends the new profile to the meter.

Example: The DNP Level 1 screen shown here displays a selection
of 1 Second Readings from Port 1 with No Class selected. A Class
can be assigned to certain readings. Those readings will be
collected by an RTU (or similar device) and displayed on your PC.
Other readings will be displayed in other classes at other
frequencies or not at all.
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3.3.8 Custom Modbus Map

The Custom Modbus Map for EPM 9650 can position up to 256 Registers (or the equivalent
of 2K, whichever is lower) to readily provide the functionality you want from your Meter. In
addition, you can customize selected values for Format Type, Scaling, Byte Order, Data
Size, etc.

> From the Device Profile screen (section 3.2), click on the +/- button
beside “Custom Modbus Map” or double-click on the Custom
Modbus Map line.
This screen appears:

EPM 8650 Custom Modbus Map

Channel Format

412289 Tenth Second Phase to Neutral Volts Wolts AN Unsigned Integer
412291 Tenth Second Phase to Neutral Volts Wolts BN Unsigned Integer
412293 Tenth Second Phase to Neutral Volts ~ Volts CN Unsigned Integer
412295 Tenth Second Current(4, B. C) 1c Unsigned Integer
412296 Tenth Second Current{4, B. C) Ic Unsigned Integer
412298 One Second Phase to Neutral Volts Wolts AN Unsigned Integer
412300 One Second Phase to Neutral Volts Volts BN Unsigned Integer
412302 One Second Phase to Neutral Volts Wolts CN Unsigned Integer
412304 One Second Auxiliary Volts W A Unsigned Integer
412306 One Second Current(4, B, C) 14 Unsigned Integar
412308 One Second Currenti4, B, C) 18 Unsignad Integer
412310 One Second Currenti4, B, C) 1c Unsigned Integer
412312 One Second Measured N Current INm Unsigned Integer
412314 One Second Calculated N Current INc Unsigned Integer
412316 One Second Phase to Fhase Valts Wolts AB Unsigned Integer
412318 One Second Phase to Fhase Volts Volis BC Unsigned Integer

412320 One Second Phase to Phase Valis |Volis CA | Unsigned Integer

Data entry is straightforward. Each type of data is described
below. Note that not all selections will appear on the screen at
the same time. You have to scroll the screen from right to left to
reach some of the functions. Certain entries (such as Format,
Data Size, etc.) have different allowable selections depending on
the data point used. The pull-down menu will automatically
adjust to provide the appropriate selections for that data point.

{‘—', Most Frequently Used Custom Modbus Map Readings are shown on table 3.2 below.
" Data Point Selection
There are two different ways to select a Data Point:

> Refer to the Modbus Map and find the associated Line and Point
for the value you want.
When you enter those values into the table, the software will
complete the associated Group and Channel.

OR
> Double-click the Group field.

> From the pull-down menus, select a Group and Associated
Channel value.
The software will complete the Map and Line values.
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Number of Registers

The number of registers polled for this Data Point is automatically computed. The number
is dependent on the Data Size selected in the Data Size column.

Start Register

Start Register numbers are automatically assigned. The registers are assigned and
adjusted automatically to take into account previous entries and data sizes. This is the
Start Number for the first register to use in polling.

Format

From the pull-down menu, select a type of Format for a value such as Floating, Integer, etc.

Data Size

From the pull-down menu, select the Number of Bytes you want to represent the Data
Point.

Unit

If the polled value is viewed as an integer, the Unit field tells you where to place the
decimal point.

Examples:
If you select .01, a polling value 1234 would be interpreted as 12.34.
If you select 100, a polling value 1234 would be interpreted as 123400.

Pri/Sec

The meter normally computes values in secondary units. Where applicable, you may select
primary or secondary. If Primary is selected, the value is multiplied by the appropriate CT
and/or PT values.

Sign/Abs

Where appropriate, you may have the option of having the data point computed as a
signed or absolute value.

Byte Order

For most of the Data Points, the user can select the polling order of the number of bytes
selected by the Data Size field.

Example: For a four-byte Data Point, the bytes can be arranged in any order for
polling.

Display/Modulo/Offset

Depending on the Data Point, select one or more additional options with appropriate
subselections.

Display

For certain Data Points, interpretation and display options are offered.
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Example: For An Angle values, you can represent and display as 0 to 360 degrees
or -180 to +180 degrees, etc. Selections will appear in a pull-down menu for the
associated point.

Modulo

Certain values are cumulative and can roll over and start recounting from zero. For
those values, where required, you can enter a point at which the rollover will occur.

Offset

Where allowed, you can enter a value (offset) which will be added to the data point
when it is computed.

EPM 9450 Custom Modbus Map

This screen appears if the connected device is an EPM 9450.

Minm ._E:-}Tlpﬁ Ragistarns :!in.r!b:ull Dascoplion Channal =
1= 0 ] 0 N2 Devoce Name
2 8 ] 4 412297 1 Cycle Block Time Siamp Tima Ssamp
3 LF ") b AEINT 1 Cycha Cumantis, BL.C) 1A
4 12 1 2 12303 1 Cycle Cumentfa, B C) B
5 12 2 2 2305 1 Cyche Cument(s, BL.C) Ic
[ 11 o 2 412307 1 Cycim Measured B Curennt I Mim
I 14 o 2 M09 1 Ovche Calculated N Cument 1N
B Fa i o 2 412111 Tenth Eecond Cumeni(#, B. ) 1A
9 0 1 2 1217 Tenth Second Cument(s, B. C) ;)
10 b | ] 2 41216 Tenth Second Cumanifd, BL C) Ic
1" o2 a 2 41217 Tenth Second Phase o Phase Vam s AR
12 ZZ 1 2 412318 Tendh Second Fhade lo Fhase Vobks ol BC
13 Fd 2 2 412321 Tanth Second Phase o Phase Vol Wil CA
14 o5 °) 2 412323 Tenlh Second VAR (A B ) WAR A
15 o] i 2 412325 Tenth Second VAR (4 B, C) VAR A
16| 5 2 N7 Tenth Secand VARA BLO) VARC
17 n 0 2 412129 Tenth Second \Wees (4 B.C) Wi A
L[] w1 2 M2IN Tenth Second YWels (4, B.C) Wali B =]

Clgar el Cloe Canced Friek Halp 4 of 266

S

> Typein the Line and Point (a Most Frequently Used List is below) for
the reading you would like to view.

D> Click Enter.
The Description automatically appears.

Table 3-2: Most Frequently Used Custom Modbus Readings

Line Point Description
34 0 One Second Phase to Neutral Volts: Volts AN
34 1 One Second Phase to Neutral Volts: Volts BN
34 2 One Second Phase to Neutral Volts: Volts CN
35 0 One Second Auxiliary Volts: V Aux
36 0 One Second (A, B, C): 1A
36 1 One Second (A, B, C): 1B
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Table 3-2: Most Frequently Used Custom Modbus Readings

36 2 One Second (A, B, C): 1C

37 0 One Second Measured N Current: INm

38 0 One Second Calculated N Current: 1Nc

39 0 One Second Phase to Phase Volts: Volts AB
39 1 One Second Phase to Phase Volts: Volts BC
39 2 One Second Phase to Phase Volts: Volts CA
40 0 One Second VA (A, B, C): VA A

40 1 One Second VA (A, B, C): VA B

40 2 One Second VA (A, B, C): VAC

41 0 One Second VA Total: VA Total

42 0 One Second One Second VAR (A, B, C): VAR A
42 1 One Second One Second VAR (A, B, C): VAR A
42 2 One Second One Second VAR (A, B, C): VAR A
43 0 One Second VAR Total: VAR Total

44 0 One Second One Second Watts (A, B, C): Watts A
44 1 One Second One Second Watts (A, B, C): Watts B
44 2 One Second One Second Watts (A, B, C): Watts C
45 0 One Second Watts Total: Watts Total

46 0 One Second Frequency: Frequency

47 0 One Second Power Factor (A, B, C): PF A

47 1 One Second Power Factor (A, B, C): PF B

47 2 One Second Power Factor (A, B, C): PF C

48 0 One Second Power Factor Total: PF Total

49 0 One Second Imbalance: Voltage

49 1 One Second Imbalance: Current

216 2 Block Window Average Watt

217 3 Maximum Block Window Positive Watt

217 4 Maximum Block Window Negative Watt
218 3 Minimum Block Window Positive Watt

218 4 Minimum Block Window Negative Watt

194 4 Phase A-N/Phase A-B Voltage THD

195 0 Phase B-N/Phase B-C Voltage THD
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Table 3-2: Most Frequently Used Custom Modbus Readings

196 0 Phase C/Phase C-A Voltage THD
197 0 Phase A Current THD
198 0 Phase B Current THD
199 0 Phase C Current THD

GE COMMUNICATOR EXT - INSTRUCTION MANUAL



REVENUE AND ENERGY SETTINGS CHAPTER 3: CONFIGURING THE EPM 9450/9650 METER

3.4

Revenue and Energy Settings

3.4.1 Demand Integration Intervals

> From the Device Profile screen (see section 3.2), click on the +/-
button beside Revenue and Energy Settings.

> Double-click on the Demand Integration Intervals line.
The following submenu appears:

Thermeal Averaging Time Interval Window. Th, 15m, Ds
Block Avemaging Time Inberval Window:  Th 15m, Ds
Fioling dveraging Subrintenml Window 0, 5m, s
Fiolling Subrintervnls: 1

Prodhicinn Rolling Window Ao 10000

> Double-click on any of the settings (“Rolling Sub-Intervals”, etc.)
The Demand Integration Programming screens appear:

r Thermal Averaging Time Interval Window

_HDurs EMlnuIes m Seconds

Make changes to the screens according to the requirements of your

application:

. Block Averaging Time Interval Window: Sets the length of the Block
Interval used for Demand Calculation and other Interval-based
functions.
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rBlock Averaging Time Interval Window

_HDurs EMlnuIes m Seconds

rBlock Window Sync

High Speed Input Sync Disabled

Block Window Sync: Synchronizes the meter with pulses from a High
Speed Input connected to another meter. Click the Use Sync Pulse box
and select the Input number (Block Window Demand Only).

Rolling Subinterval Window: Sets the length of the Demand Subinterval
when Rolling Demand is used. (Subinterval Length X Number of
Subintervals = Length of Demand Interval Window)

rRolling Averaging Sub-Interval Window

_HDurs 5 Minutes mSe:unds

rRolling Sub-Intervals

Raolling Average e
o interval Window: |00 Minutes

rPredictive Rolling Window Average

Rolling Subintervals: Set the number of Rolling Demand Subintervals in
the Rolling Demand Window. (Subinterval Length X Number of
Subintervals = Length of Demand Interval Window.)

Predictive Rolling Window Average: Increasing the length of the
Predictive Demand Window increases the accuracy of the prediction by
including more of the current Demand Window up to 100%. Decreasing
the length of the Prediction Window gives earlier warnings of High
Demands.

> When all changes are entered, click OK to return to the main
Device Profile screen.

D> For these changes to take effect, you MUST click on the Update
Device button to send the new profile to the meter.



REVENUE AND ENERGY SETTINGS CHAPTER 3: CONFIGURING THE EPM 9450/9650 METER

3.4.2 Internal KYZ Outputs (and Test LED Settings)

The EPM 9450/9650 has no Internal KYZ Outputs. The Internal KYZ Outputs settings allow
you to assign a channel and determine other settings for the Heartbeat LED. (The EPM
9800 is available with the KYZ Output Option.)

> From the Device Profile screen (section 3.2), click on the +/- button
beside “Internal KYZ Settings” or double-click on the Internal KY2
Settings line.
This screen appears:

Internal KYZ Outputs

KYZ Assigned Channel Watt Hour Pulse Mode Form
Output Per Pulse  Width(ms)

HB LED [Cuad (1 + 4) Watthour 1.8000 mm Pulse (FormA)
o | b

> Using the pull-down menu next to HB LED, assign a channel to the
Heartbeat LED.

> Make changes to Watt Hour per Pulse, Pulse Width and Mode for
the Heartbeat LED.
There may also be a Form column on your screen. Form A =
Transition. Form C = Pulse.

> When all changes are entered, click OK to return to the main
Device Profile screen.

> For these changes to take effect, you MUST click on the Update
Device button. This sends the new profile to the meter.

¥ For EPM 9650 Only: To make the EPM 9650 follow the settings on this screen, go to the Test
'-' Pulse screen after the Device Profile has been updated. On the Test Pulse screen, click the
et On button. Ignore the settings on this screen (see section 3.26).

3.4.3 External Display Options

This setting of the Device Profile configures the Meter’s External Display to read either
Primary or Secondary volts. All other readings will be in the Primary, regardless of this
setting.

Many utility companies want to read secondary volts and primary power readings. This
feature allows them to do this.
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> From the Device Profile screen (see section 3.2), double-click on
External Display Options line.

Device Profile: External Display

Voltage Readings M

[ ok N Concel i Hep |

> Use the pull down menu to select either Primary or Secondary units
for voltage.

> Click OK to return to the main Device Profile screen.

D> For these changes to take effect, you MUST click on the Update
Device button. This sends the new profile to the meter.

3.4.4 Programming Transformer Loss Compensation

> From the Device Profile screen (see sction 3.2), click on the +/-
button beside Transformer Loss Compensation or double-click on
the Transformer Loss Compensation line.
The following submenu appears:

Ca B da Transformer [ Line Loss Compansation

Enabled. Disabled

*LWFE: 0,000
LVFE: 0.000
LWCLE 0000
FaLvCL: 0.000

Apply: Both +Wans & AWatts, Add to Watts and Subitract from VAR

This screen displays the current values for the meter’s Transformer Loss

Compensation.
. %LWFE = Percent Loss of Watts due to Iron
. %LVFE = Percent Loss of Vars due to Iron

. %LWCU = Percent Loss of Watts due to Copper
. %LVCU = Percent Loss of Vars due to Copper

Consult Appendix B of the GE Communicator EXT User Guide for an overview of
Transformer Loss Compensation.
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D> If you have a Standard Unit, double-click on any loss value,
“%LWEFE" etc.
This screen appears:

Device Profile: Transformer and Line Loss Co

Percent Loss of Watts

Due o Iron oooo |

Due to Copper 0.000

Parcent Loss of VARS
Due to Iron
Due o Copper TN

Add 10 Wats and Subitract from VAR =

D> Click on TLC Calculator to find the values to enter into the Percent
Loss windows.
The Calculator button will launch an Excel Spreadsheet which will
do the calculations for you once the required data is entered. A
copy of the Excel Spreadsheet is in Appendix B of the GE
Communicator EXT User Guide.

GE Communicator EXT will automatically launch the Excel Spreadsheet as part of its
software package. But, for the TLC Button to work, you must have the Excel program in
your system. If you do not have Excel software or if the spreadsheet file is not in the
Communicator directory, a warning will be displayed instead of the worksheet. You can do
your own calculations using the hardcopy Transformer Loss Compensation Worksheet in
Appendix B of the GE Communicator EXT User Guide.

WRARNING

¥ For most Excel users, the spreadsheet will not run until permission is given to run the
'.' Macros contained in the sheet. This is done by changing the Excel Security Setting from
e High to Medium.

The Excel Commands are:
> From the Excel Toolbat, select Tools>Security>Options
> On the Security Tab Page, click on the Macro Security button.

> Select Medium Security.
This setting will allow Excel to run in GE Communicator EXT.

In the Device Profile: Transformer and Line Loss Compensation Window (above)
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> Enter the percent Loss of Watts and Vars for copper and iron in the
appropriate fields.

> Enable or Disable Transformer Loss Compensation with the top
pull-down menu.

> Click Disable, or, to Enable, click one of the following: Fe only, Cu
only or Both Fe and Cu.

> With the second pull-down menu select from the following:
¢ Add to Watts and Subtract from VAR.
e Subtract from Watts and Add to VAR.
e Addto Watts and VAR.
e Subtract from Watts and VAR.

X Enhanced “E” 9650 Units have additional choices and firmware to support the additional
” features. A warning may appear if you DO NOT have an Enhanced Unit.

HOTE

Warning: The last Watt-VAR Combinations are only available if you have an Enhanced Unit
or the DSP Firmware Version is greater than 212. Check with Technical Support if you have
a question.

WARNING

> When all settings are complete, click OK to return to the main
Device Profile screen.

[> For these changes to take effect, you MUST click on the Update
Device button. This sends the new profile to the meter.
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3.4.5 Transformer Loss Compensation for Enhanced Units

D> If you have an Enhanced “E” 9650 Unit, double-click on any loss
value, “%LWEFE” etc.
A similar Transformer Loss Compensation screen appears but with
additional calculation choices.

Device Profile: Transformer and Line Loss Co

Percent Loss of Watts

Due to Copper

Parcent Loss of VARS
Due to Iron
Due o Copper TN

Add 10 Wats and Subitract from VAR =

Transformer and Line Loss Applies to
Blath «\Watts and -\Watts =

"o | iconner | gocn |l e

> Click on TLC Calculator to find the values to enter into the Percent
Loss windows.

The Calculator button will launch an Excel Spreadsheet which will
do the calculations for you once the required data is entered. A
copy of the Excel Spreadsheet is in Appendix B of the GE
Communicator EXT User Guide.

Warning! GE Communicator will automatically launch the Excel Spreadsheet as part of its
A software package. But, for the TLC Button to work, you must have the Excel program in
your system. If you do not have Excel software or if the spreadsheet file is not in the
Communicator directory, a Warning will be displayed instead of the worksheet. You can
do your own calculations using the hardcopy Transformer Loss Compensation Worksheet
in Appendix B.
(See NOTE in section 3.4.4 regarding Excel.)

WHARNING

> Enter the Percent Loss of Watts and Vars for copper and iron in
the appropriate fields.

> Enable or Disable Transformer Loss Compensation with the top
pull-down menu.

> Click Disable, or, to Enable, click one of the following: Fe only, Cu
only or Both Fe and Cu.

D> With the second pull-down menu select from the following:
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¢ Add to Watts and Subtract from VAR.

e Subtract from Watts and Add to VAR.

e Add to Watts and VAR.

e Subtract from Watts and VAR.
The “Enhanced” 9650 has a third pull-down menu to apply the loss based on the
power flow direction.

> From the menu select one of the following:

¢ Both +Watts and -Watts.

e Watts only.

e +Watts only.

Warning! Do NOT use the last settings if you do not have the appropriate firmware. Check
with Technical Support if you have a question.

WARNING

> When all settings are complete, click OK to return to the main
Device Profile screen.

> For these changes to take effect, you MUST click on the Update
Device button. This sends the new profile to the meter.

3.4.6 Cold Load Pickup

> From the Device Profile screen (see section 3.2), click on the +/-
button beside Cold Load Pickup or double-click on the Cold Load
Pickup line.
The following submenu appears:

[=] &% Cold Load Pickup
Time after control power is restored to start demand: Disabled

Minimum time control power must be off before using Cold Load Pickup: 0 Second(s)

On this screen the user sets the Cold Load Pickup Delay in minutes. This value is the
delay from the time control power is restored, to the time at which the user wants
to resume demand accumulation.
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> Double-click on one of the parameters.

The following screen appears:

Cold Load Pickup

Time after contral power is
restored 1o start demand

n minules

Mimimum time conlrol power
must be off before using
Cold Load Pickup

¢ Cold Load Pickup: Delay can be 1 to 60 minutes or Disabled.

¢ Minimum time control power must be off before using Cold Load Pickup:
Value is set from 0 to 255 seconds.

>

>

3.4.7 Cumulative Demand Type

>

When all changes are entered, click OK to return to the main
Device Profile screen.

For these changes to take effect, you MUST click on the Update
Device button to send the new profile to the meter.

From the Device Profile screen (see section 3.2), click on the +/-
button beside Cumulative Demand Type or double-click on the
Cumulative Demand Type line.

The following submenu appears:

Cumulative Demand Type

@ Rolling Window
#® Block Window

N =

Click the radio button in fron of Rolling (sliding) Window or Block
(fixed) Window to select Cumulative Demand Type.

Click OK to exit the screen and return to the main GE
Communicator EXT screen.
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3.4.8 Energy, Pulses and Accumulations in the Interval

> From the Device Profile screen (see section 3.2), click on the +/-
button beside “Energy, Pulses and Accumulations in the Interval”
or double-click on the Energy, Pulses and Accumulations in the
Interval line.
This window appears:

Energy, Pulses and Accumulations in the

Energy Interval _ Minutes

N =

> Set the number of minutes for the Energy Interval.

> Click OK to close the window and return to the main GE
Communicator EXT screen.

3.4.9 Pulse Accumulations

This section of the Device Profile displays a series of eight running totals. Each total can be
added to (or subtracted from) other totals. This allows you to set the High Speed Inputs
located directly on the meter to pulse accumulate.

¥ If you use these inputs for pulse accumulations, do not set them to record waveforms. If
'-' you do, you will record endless waveforms.

ROTE
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> From the Device Profile screen (see section 3.2), click on the +/-
Revenue and Energy Settings button and double-click on the
Pulse Accumulations line.
The following screen will appear:

Dewice Prafile: Inernal Input Pulse Accumulatorns Ssiup

Source  UnitsiCount  Aggregator User Assigned Labeal My

Tranditan [Fem C} =
Trangitan [Fom ) <

Source Hour Reading Aggregaltor

Do Quadiend]] « 4 Wl Hour - m

Purpose of Pulse Accumulations:

Pulse Accumulators are used to accumulate Pulse information from External Devices such
as gas, water or electricity meters, energy management systems, SCADA devices or any
pulse generating device. Pulse Accumulation is a very flexible way to accumulate
information from external devices.

Pulses from other meters can be algebraically combined with the host meter’s pulse
accumulations to generate one reading for a set of meters in a complex arrangement.

Source: This is the particular input on the meter which will be accumulated.

Units/Pulse: This is the scale factor which normalizes the pulses so that they
can be aggregated, if desired. Pulses are stored in primary values.

Accumulator: This allows you to place the pulse register into a separate
accumulation register, which can aggregate or net values.

User assigned label: This window allows a user to enter a label designation so
that when reading the Aggregator, the meter will display the source.

D> Toadd or subtract data, use pull down menu in each window of
Accumulator column(s).

EPM 9450 does not support Averaging for Total Values that are NEGATIVE.
'-' EPM 9650 DOES support that type of Averaging.

ROTE
> When all data has been entered, click OK to return to the main

Device Profile screen.

> For these changes to take effect, you MUST click on the Update
Device button. This sends the new profile to the meter.
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3.4.10 Primary Hour Readings Rollover

GE COMMUNICATOR EXT - INSTRUCTION MANUAL

> From the Device Profile screen (see section 3.2), click on the +/-
button beside Primary Hour Readings Rollover or double-click on
the Primary Hour Readings Rollover line.
This window appears:

Accumulations Rollover

Enter the Number at which roll
over will occur

10000000000000000

Example: Entering 10000 the
displays will show 0000 - 9999

> Set the number at which the Rollover will occur.

> Click OK to close the window and return to the main GE
Communicator EXT screen.
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3.5 Power Quality and Alarm Settings

This is the third group of settings in the Device Profile.

> From the Device Profile screen (see section 3.2), click on the +/-
button or double click on the Power Quality and Alarm Settings
line.

B Povver Quality and Alarm Settings

EX% ElectroLogic Relay Control

EX5 PQ Thresholds (Waveform Recording)
EXT | Squared T and V Squared T Thresholds
[$]- & High Speed Inputs

D> Click on the Programmable Setting you would like to configure.
The settings are detailed in the order they appear in the Device
Profile.

3.5.1 Limits

Limit settings are based on a percentage of the Full Scales (% of FS), which are set in the
Limit and Waveform Full Scales section of the Device Profile. Full Scales are based on CT
and PT ratios set in the CT, PT Ratios and System Hookup section of the Device Profile
(section 3.3.1).

> Before programming Limits, set the CT and PT ratios first, then,
set the Limit and Waveform Full Scales.
The software automatically updates the Full Scale. However, you
can set it separately from the CT and PT Ratios.

> From the Device Profile screen (see section 3.2), click on the +/-
button beside Limits or double click on the Limits line.
The following submenu appears:

- ool
LimitiD 01 Fifty Millisecond UpdatedVoltage A-N
LimitID 02 Fifty Millisecond Updated Voltage B-N

LimitlD 03 Fifty Millisecond UpdatedVoltage C-MN

LimitID 04 Fifty Millisecond Updatec:Current A

This screen displays the current Device Profile’s settings for Limits. Not all
limits are shown above; “Limit ID” extends to 32.
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> Double-click on any of the settings (“Limit ID 01:", etc.).
The Limits screen appears.

Limit | Limit 1 | Limit 2 S -
Assigned Item 5 Setpoint 5 Setpoint i
P et | % of F§ |‘E%’ﬁnaly gollnd | % of FS rﬁﬁiwaw AT
| 1 _|Fifty Milisecond UpdatedVoltage A-N Above 101.10 280.05 Below 98.90 273.95 OR
| 2 |Fifty Milisecond Updated:Voltage B-N Above 101.10 280.05 Below 98.90 27395 OR
| 3 |Fifty Milisecond Updated:Voltage C-N Above 101.10 280.05 Below 98.90 27395 OR
| 4 |Fifty Milisecond Updated: Current A Above 102.00 510 Below 93.00 490 OR
| 5 _|Fifty Milisecond Updated:Current B Above 102.00 5.10 Below 98.00 490 OR
| 6 |Fifty Milisecond Updated:Curent C Above 102.00 5.10 Below 98.00 4.90 OR
| 7 |One Second Updated:VA Total Above 110.00 4570.50 Below 50.00 373950 OR
| 8 |One Second UpdatedVar Total Above 25.00 1038.75 Below 21.00 872.55 OR
| 9 | One Second Updated'Walt Total Above §5.00 3947.25 Below 92.00 3822.60 OR
| 10 | Fifty Milisecond Updated:Power Factor To Above 2465 0986 LAG Below 2535 -0.996LEAD AND
| 11 |Fifty Milisecond Updated:VA Total Above 101.20 4204.86 Below 98.80 4105.14 OR
| 12 |Fifty Milisecond Updated:Var Total Above 20.00 831.00 Below 16.00 664.80 OR
Fifty Milisecond Updated:Watt Total Above 101.20 4204.86 Below 98.80 4105.14 OR
One Second Updated: THD Current A Above 3.00 3.00 Above 3.00 3.00 OR
Primary Values at 100%
1A,B.C.Nc 5.00
I Nm 5.00
¥ Phase to Meutral 277.00
WV Aux/ 277.00
 Phase to Phase 480,00
Power Phase 1385.00
4155.00
£0.00

Percentage of Full Scale settings: The limits are set in % of full scale (% of FS) so that when
a user creates a profile, that limit setting will be constant. This is true even though the CT
and PT Ratios change when the meter (or a new meter) is placed in a different location.
Changing the CT and PT Ratios will not effect the % of full scale limits previously set. This is
useful when using large numbers at meters.

Make changes to this screen according to the requirements of your
application:

GE COMMUNICATOR EXT - INSTRUCTION MANUAL

> To set the type of limit and the channel assigned to it, double click

in either the Type or Channel column.

>

From the pop-up menu, choose the desired settings and click OK.

To designate the limit as either Above or Below a percentage of the
Full Scale, click once in each Settings column and select the desired
setting from the pull-down menu.

To set the percentage of the Full Scale at which the limit will trip,
enter the value in the % of FS column.
GE Communicator EXT automatically calculates the Primary value.

The Combination Limit 3 is the logical combination of Limit 1's state
and Limit 2's state.
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Device Profile: Limits

Limit | Limit 1 | Limit 2 S -
Assigned Item 5 Setpoint 5 Setpoint i
12 oty | % of F§ ral;ﬁrualy Setting | % of FS |-Eﬁi-wary pe
1 | Fifty Milisecond Updated:Voltage A-N Above 101.10 280.05 Below 98.90 273.95 OR
2 _|Fifty Milisecond Updated:Voltage B-N Above 101.10 280.05 Below 98.90 27395 OR
3 | Fify Milisecond Updated:Voltage C-N Above 101.10 280.05 Below 98.90 27395 OR
4 | Fifty Milisecond Updated:Current & Above 102.00 510 Below 98.00 490 OR
5 |Fifty Milisecond Updated:Current B Above 102.00 5.10 Below 98.00 490 OR
B | Fifly Milisecond Updated:Current C Above 102.00 5.10 Below 98.00 4.90 OR
One Second Updated VA Total Above 110.00 4570.50 Below 50.00 373950 OR

One Second Updated:Var Total Above 25.00 1038.75 Below 21.00 872.55 OR
One Second Updated:Walt Total Above 95.00 3947.25 Below 92.00 3822.60 OR
Fifty Milisecond Updated:Power Factor To Above 2465 0.986 LAG Below 2535 -0.986LEAD AND
Fifty Milisecond Updated:\iA Total Above 101.20 4204.86 Below 88.80 410514 OR
Fifty Milisecond Updated:Var Total Above 20.00 831.00 Below 16.00 664.80 OR
Fifty Milisecond Updated:Wat Total Above 101.20 4204.86 Below 98.80 4105.14 OR
One Second Updated: THD Current A Above 3.00 3.00 Above 3.00 3.00 OR

Primary Values at 100%
5.00

I Nm 5.00

¥ Phase to Meutral 277.00
W Ay 277.00

 Phase to Phase 480,00
Power Phase 1385.00

4155.00
£0.00

Example 1:

Limit ID 1:

Type: 1 Second Readings

Channel: Volts AN

Limit 1 Setting: Limit exceeded if Volts AN is below 12V.

Limit 2 Setting: Limit exceeded if Volts AN is above 132V.
Combination Limit 3 Setting: AND

If Limit 1 AND Limit 2 are exceeded then Limit 3 is exceeded.

Example 2:
LimitID 1
Type: 1 Second Readings
Channel: Volts AN
Limit 1 Setting: Limit exceeded if Volts AN is below 12V.
Limit 2 Setting: Limit exceeded if Volts AN is above 132V.
Combination Limit 3 Setting: OR
If Limit 1 OR Limit 2 are exceeded then Limit 3 is exceeded.

To combine Limits of different Limit IDs, use the Relay Logic Diagrams.

Full Scale settings are shown in the lower left of the screen. These values are set in the
Limits and Waveform Full Scales section of the Device Profile (section 3.4).
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D> To set the Power Factor Limits, double click on any of the Power
Factor settings in the Limit 1 or Limit 2 Column.
The Power Factor Programming Screen will appear:

Device Profile: Power Factor

Limit 1

Power Factor is broken into four quadrants. The screen lets you set a limit in two of the four
quardrants.

To set a limit:

> From the pull-down menus, select a Quadrant and Less Than or
Greater Than (Full Scales).

> Type in the Power Factor number.

The graph will illustrate your selections by shading the Out of
Limit bands. The area of the graph not covered by shading is
within Normal Operational Range. Method 1 Quadrants: Q1 +Lag,
Q2 -Lag, Q3 -Lead, Q4 +Lead.
> To display a graph of Method 2 Quadrants: Q1 +Lag, Q2 -Lead, Q3
+Lag, Q4 -Lead, go to the Programming Labels screen (section 3.18)
of the Device Profile.

D> In the lower drop down menu, click on Method 2, then, return to
the Limits screen.

D> Click on any PF setting.

This meter is a real four quadrant meter. Therefore, limits can be set for capacitive and

¥
” inductive PF when generating or consuming power.
HOTE

> When all settings are complete, click OK to return to the main
Device Profile screen.

> For these changes to take effect, you MUST click on the Update
Device button. This sends the new profile to the meter.

(Make sure you save Connected Device Settings.) A pop-up screen
will ask if you want to Reset Logs. It is recommended that you
reset logs when you change any settings that effect logs.

See sections 3.2 and 3.2.5.
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3.5.2 ElectroLogic Relay Control
To edit a Device Profile’s GE Relay settings:

> From the Device Profile screen (see section 3.2), click on the +/-
button or double-click on the GE Relay line.

...... B“r, Limits

L3 Flectrologic Relay Control

£X% PQ Thresholds (Waveform Recording)

The following screen appears. This screen displays the current Device Profile’s
settings:

Device Profile: Electro Logic Relay Control

o 7]
»
oo 7]

- Set Delﬂym Seconds

o 7]
- m Reset Delaym Seconds
oo~

& Limits m # Digital Inputs
TTIN (o3 01:0.1 Second Volts AN “|umtr =} clear |REEEEN intemal input 01 *|[shoted =]

> To assign an item to the Relay Logic Tree, select an Input for the
tree by clicking on a bullet next to numbers 1 through 8.

> Choose Limits or Digital Inputs by clicking on the bullet in front of
the word.

> Select the Limit or Input you want to assign to the Relay Logic Tree
Input you selected.

> Press Set to confirm your selection.
The software will place the selection in the appropriate window in
the screen.

> After you have assigned all the Relay Logic Inputs, select the gates
that will be used to combine the logic to trigger the relay.

D> To select a gate, click on the gate or choose one from the pulldown
menu below the gate.
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4

ROTE

To change items on the Relay Logic Tree, use the following steps:

D> To change the selected relay and/or relay modules, select from the
drop-down menu at the upper right hand corner of the screen.

> To change the relay Set Delay, select from the drop-down menu to
the right of the Set Delay Label.

> To change the Relay Reset Delay, select from the drop-down menu
to the right of the Reset Delay Label.

> To clear an item from the Relay Tree, click on that item then click
the Clear Button.

D> To clear ALL ITEMS from the Relay Tree, click the Clear Assigned
Items Button.

In order to use this screen, you must have purchased at least one External Relay Out
module.

For more details about External Modules, see Chapter 11 of this manual.

3.5.3 PQ Thresholds (Waveform Recording)

HOTE

The Power Quality (PQ) and Waveform Thresholds setting determines at what point the
meter will execute a waveform capture and/or record a power quality event. See Chapter
8 for how to view logs.

PQ and waveform thresholds are given as a percentage of the Full Scale (% of FS). Set the
Full Scale in the Limits and Waveform Full Scales section of the Device Profile (section 3.4).
Full Scales are based on the CT and PT ratios set in the CT, PT Ratios and System Hookup
(section 3.3.

> Before programming the PQ and Waveform Thresholds, set the CT
and PT ratios.

D> Set the Limits and Waveform Full Scales.
Caution: Changing the CT & PT Ratios will reset the meter and
clear all Logs and Accumulations.
Note on Sampling Rate

A higher sampling rate allows for transients to be monitored. Generally, users will set the
meter to 128 samples per cycle for this purpose. Lower sampling rates have advantages
because they allow you to record more cycles of information per event screen. Low

sampling rates are better for long duration events, like motor starts or distribution faults.

The meter enables users to tailor the recording for both these applications. For more
information on Sampling Rate, see the graph later in this section.
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> From the Device Profile screen (see section 3.2), double-click on the
PQ Thresholds (Waveform Recording) line.
The Waveform—CBEMA Profile screen appears:

evier rralile: Waveloem - CBEFA Profile  Hoskuge Wye
| Wenelom Absoes Selpoinl | Wensalomn Bebow Setpoimt
Channel | Valus() [ E | Valuss) [ Ensbla |
| 120.00 E B0.00 =
120,00 =] §0.00
120.00 ¥ 50,00
120.00 (]
12000 L] non
12000 - oo
E 0.00

Sampling Flote !‘.‘-nmplc:; { Cycle @ BOHz
B Cycles Captured Per Window & GlHz

CWhenaatonm [ PO Tngger
Wianvafarm /PO Trigger
‘Wanaaharm /PO Trigger
‘Wenaarm /PO Trigger
Wensgform [P0 ng:-r Total Capture Windows Far Evant !j
‘Wnwaform [ PO Trigger [ limit wahse of 100 % aouals the following prir

Wenasfam /PO Triggar Uy CCA o

‘Wenarlonm f PO Tigger

o P

o

| [ cood J tew |

Software Triggers

To set the threshold for a PQ Event and Waveform capture, enter the desired percentage of
Full Scale in the Value (%) column of the Above Setpoint and Below Setpoint sections.
Full Scales are shown in the lower right corner of the screen.

Note on CBEMA

The CBEMA plotting is a power quality standard known world-wide for recording the
amount of damage voltage transient conditions have done to the equipment being
monitored. The meter automatically records this information.

For CBEMA purposes, the user programs internal set points for voltage below 90% and
above 110% of full scale (+/- 10% from the nominal voltage). These setpoints are defined
by the ITI (CBEMA) specification. The ITI (CBEMA) Curve is published by Information
Technology Industry Council (ITl) and is available at: http://www.itic.org/iss_pol/techdocs/
curve.pdf.

A user can set a recording with tighter voltage limits to trigger a waveform recording.
However, CBEMA plotting will be based only on the limits internally set.

Note on Setting the EPM 9450/9650 Meter to Record Current Faults

As discussed, the voltage setpoints are used to record voltage type events, such as voltage
surges, sags and transients. The current settings are used to record faults on the line or in-
rush currents from devices such as motors.

Typically, to catch these events, set the limit to above 200% of full scale.

GE COMMUNICATOR EXT - INSTRUCTION MANUAL



CHAPTER 3: CONFIGURING THE EPM 9450/9650 METER

E

Waveform Clipping Threshold

POWER QUALITY AND ALARM SETTINGS

e EPM 9450/9650 5 Amp Standard Hardware - 61.9437A Peak before clipping.

e EPM 9450/9650 1 Amp Hardware - 12.09A Peak before clipping

Hardware Triggers

To enable a waveform or PQ recording for any of the 8 High Speed Inputs, click in the
appropriate box. This will trigger a recording based on a contact trigger. This is useful to

monitor an open device and to capture the waveform during that operation.

Samples per Cycle

To choose the Samples per Cycle to be recorded at 60 Hz, click on the Sampling Rate pull
down menu. Choose from 16, 32, 64, 128, 256 and 512 samples per cycle. The number of
samples per cycle you choose will inversely effect the number of cycles per capture.

¢ Ifyou select 256, a Capture Only pop up screen will ask you to select Volts A, B, C or
A, B, C.
e Ifyouselect 512, a Capture Only pop-up screen will ask you to select one of the
individual channels.

As you increase the number of samples, you will record more detailed information. The
table below illustrates the “Effects of Sampling Rate” on the number of cycles captured.
Increasing Sampling Rate increases waveform definition but reduces the length of the

observed window. The approximate length of the observed window is shown in the last

column.

For example: For observed events of approximately 1/2 second, a sampling rate of 32
samples should be used.

Table 3-3: Effects of Sampling Rate

Samples Samples Cycles per Time
per Channels per Capture (Approx.)
Cycle Channel
Analog HSI
16 7 8 1024 64 1 second
32 7 8 1024 32 1/2 second
64 7 8 1024 16 1/4 second
128 7 8 1024 8 1/8 second
256 3 8 2048 8 1/8 second
512 1 8 4096 8 1/8 second

Note on Waveform Event Captures

A screen of data is one capture. If you set Total Captures to 3 and you are recording at 16

samples per cycle, you will record:

16 Samples: 3 x 64 = 192 cycles of recorded waveforms
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128 Samples: 3 x 8 = 24 cycles of recorded waveforms

With the 2 MB module, you can have a total of 64 captures. With the 4 MB module, you can
have a total of 96 captures. You can partition the memory in any fashion required for the
specific application. There is no limitation on the number of cycles that can be recorded
per event.

> To choose the total amount of captures, click on the Total
Captures pull down menu.

> Select from 0 to 96 captures.
The higher the number, the more information you will be “stringing
together”.

> When all changes are entered, click OK to return to the main
Device Profile screen.

D> For these changes to take effect, you MUST click on the Update
Device button. This sends the new profile to the meter.

> Reset Logs.

3.5.4 EN 50160 Flicker

ROTE

With the Flicker Settings screen, the user can set the test times for the Flicker function.

> From the Device Profile screen (section 3.2), click on the +/- button
beside Flicker Settings or double-click on the Flicker Settings line.
This screen appears:

Sharl lieim hesl lme (FET) m Minwles
Liarnig Bisdm bieid lima (FLT) m Manwles

Frequancy m Hz
KN =3 k28

> From the pull down menus, select a Short term test time and a
Long term test time.

> From the Frequency pull-down menu, select 50 or 60 Hz.

> When all changes are entered, click OK to return to the main
Device Profile screen.

> For these changes to take effect, you MUST click on the Update
Device button. This sends the new profile to the meter.

Flicker is discussed in detail in Chapter 15 of the GE Communicator EXT User Guide.
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3.5.5 I1Squared T and V Squared T Thresholds

With the | Squared T and V Squared T Thresholds screen, the user can set at what point the
Current and Voltage should accumulate.

> From the Device Profile screen (section 3.2), click on the +/- button
beside | Squared T and V Squared T or double-click on the |
Squared T and V Squared T line.
This screen appears:

15quared T and ¥ Squared T Thresholds

|Squared T————M@
’V Accumulate when Current is above [IRIL] Amps

VSquared ——M8¥ MM MMM
’( Accumulate when Voltage is above [RIL] Volts

Eu =3

B> Input the desired thresholds.

> Click OK to exit the screen and return to the GE Communicastor
EXT main screen.

3.5.6 High Speed Inputs
This section of the Device Profile enables you to label the eight High Speed Inputs.

Use of this storage field allows a user to label the inputs so that when the data is later
analyzed, the user knows the source of the status change.

> From the Device Profile screen (see section 3.2), click on the +/-
button or double-click on the Digital Inputs line and double-click
on High Speed Inputs.
The following submenu appears:

- o R
Input #1: NAME: HS1 Input 1, ASSIGNED TO: Wevelorm / PO Trigger
Input #2: NAME: H31 Input 2, ASSIGNED TO: Wavetorm / PO Trgger
Input #3: NAME: H31 Input 3, ASSIGNED TO: Wavetorm / FQ Trggor
Input #4; NAME: HS1 Input 4. ASSIGNED TO: Wavetorm / PO Trigger
Input #5; MAME: HS1 Input 5, ASEIGNED TO: Wavelorm / PO Trgger
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> Double-click on High Speed Inputs.
The following submenu appears.

Mormal Condition | Input Type

Open_1 Closed_1 Opan ‘Wianvaloem / PO Trigger

Open_2 Closed_2 Opan ‘Waveborm / PO Trigger
Open_1 Closed_3 Opan ‘Wevelorm / PQ Trigger
Open_4 Closed_4 Open ‘Wevelorm / PO Trigger
Open_§ Closed_5 Open Wensglorm { PO Trigger

Closed_6 Open Wavetorm | PQ Trigger
Wavatorm / PO Trigger
Wenvgborm / PO Trigger

> Double-click on the input you would like to label.

> Enter text in each field.
> Click OK to return to the main Device Profile screen.

D> Click Update Device Profile to send the new profile to the meter.

3.5.7 Trending Profile Settings and Load Profile Recording
This section of the Device Profile enables you to set the Trending Profiles for historical logs.

> From the Device Profile screen (see section 3.2), click on the +/-
button beside Trending Profile Settings or double-click on the
Trending Profile Settings line.
The following submenu appears:

|:i L= 58 Trandit le] Profila Sat ngs
4| &% Trending Log Time Intervals
4| X Trending Setup

> Double-click on one of the Trending topics to access the
programming screens.

Load Profile Recording - Definition

Load Profile Recording is a subset of the meter’s more general Logging and Trending
capability. The same screens are used for setup but Load Profile Recording deals only with
Accumulated Values, Energy (Wh), Reactive Energy (VARh) and Apparent Power (VAh).

Historically, Load Profile Recording referred to recording of Quadrant 1 Energy (Wh)
because electromechanical meters only measured energy and were detented to prevent
reverse rotation outside of Quadrant 1.

3.5.8 Programming the Trending Log Time Intervals

Trending Log Time Intervals determine the interval at which Historical Logs 1 and 2 will
take a snapshot. To set the parameters for the logs, see section 3.12.

See Chapter 8 of the GE Communicator EXT User Guide, for how to view and retrieve logs.
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> From the Device Profile screen (see section 3.2), click on the +/-
button beside Trending Log Time Intervals or double-click on the
Trending Log Time Intervals line.
The following submenu appears:

E . =Y Trendin g Log Time Intervals

Log1Interval: Oh, 15m, Os

Log 2 Interval :  Oh, 15m, Os

This screen displays the current Device Profile’s Trending Log Time Intervals. The
values shown are for example only.

> Double-click on either Log 1 Interval or Log 2 Interval.
The Interval Log Setting screen appears:

Device Profile: Interval Log Setting

Log 1 Interval
{ mHours Elﬂinutes m Seconds

Log 2 Interval
{ “Hours EMinutes m Seconds

o [ cencel

> Enter the hours, minutes and seconds for each log.
The logs will be time-stamped based on the meter’s time, which is
set using the Tools menu. See section3.2.5.

> When all changes are entered, click OK to return to the main
Device Profile screen.

D> For these changes to take effect, you MUST click on the Update
Device button. This sends the new profile to the meter.

> Reset Logs.

3.5.9 Programming the Trending Setup for Historical Logs 1 and 2

The Trending Setup controls the channel assignments for Historical Logs 1 and 2. To set
the Time Intervals for these Logs, see section 3.12. See Chapter 8 of the GE Communicator
EXT User Guide, for how to view logs.

> From the Device Profile screen (see section 3.2), click on the +/-
button beside Trending Setup or double-click on the Trending
Setup line.
The Trending submenu appears.

P> To change the settings for Log 1 double-click on Log 1.
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> To change the settings for Log 2 click on Log 2.

The Snapshot Channel Assignment Log 1 or 2 screen appears:

Make changes to this screen according to the requirements of your application:

Sub Group

I -

>

>

Total bytes used T Estimated Log Timespan LSS e TS
Bytes romaining 0] Total Records =1

o | gt [ senenss | comgotioren ]t |

Type: Using pull down menu, select the type of snapshot.
Channel: Using pull down menu, select a channel for the snapshot.

Click on Add to include the selections in the Log; click on Remove
to delete.

To remove multiple items, hold Control while clicking items to be
removed. Click Remove.

To remove a range of items, click the first item, hold Shift, then
click the last item. Click Remove.

When all changes are entered, click OK to return to the main
Device Profile screen.

Click on the Update Device button.
This sends the new profile.

Reset Logs.

Total bytes used and Bytes remaining screens display the memory status for that
particular file. meter assumes 256 bytes of memory for each file. Total memory is
determined at time of purchase.

GE COMMUNICATOR EXT - INSTRUCTION MANUAL



CHAPTER 3: CONFIGURING THE EPM 9450/9650 METER POWER QUALITY AND ALARM SETTINGS

3.5.10 Pad Missing Records for Historical Logs

When the meter is not in normal operation, it will not record any data for Log 1 and Log 2.
For example, during firmware updates or loss of power, data will not be saved. Some
applications may require data logs to contain those missing records.

To remedy this problem, you can:
> Enable the feature in Options > Log Retrieval > Pad Log File.
D> Click the box in front of the feature.
> Click OK.

This feature pads missing records for the Meter’s Log 1 and Log 2. The software causes the
Log Converter program to automatically pad the missing records with a value of 0 for each
log retrieval process and stores them in the Log DB file. By default, if the meter’s Trending
Interval is set for Greater than 1 Hour, the meter will always save a record on the hour in
the Trending Logs.
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3.6

External Devices

The setting of the Device Profile configures the meter’s External Devices, a variety of I/0
Modules configurable using the screen below.

> From the Device Profile screen (see section 3.2), double-click on the
External 1/0 Modules line.
The following screen appears:

Madule
Mumnbie

1

2
3
4
B
L]
7
¥

Assignaod EPM Moduls | EPH
Typa Add?u-.'. Sollings = Sellings = Parl et ekl i)
ARD1 - Dt Dusfpnat 158 Ea | Ea | 3 DO Hods 1
i Dwevice s
Moo Dervicas Ssigrmnd
e Dirvice Assioned
Mo Dervioe Assigrod
N Dovice Assored
Mo Derviom Assigrod
N Datvicd ARRgred
No Delws:l.ﬂ.wﬂ}'mﬂ
N Datvics Assgned
o Darvcn Assignad
Mo Device Assgrid
No Derdcs Assigned
Mo Device Assigrd
Mo Deeice Acssigring
Mo Dhirvican Aesisingrnd a

[ Dantat Halp

T TR I VR T N W SO SR W Y

D> Click in the Type column and use the pull down menu to select the
specific 1/0 you wish to add and enter a unique address for each.

> Use the Edit buttons to configure each module further.

\

Click OK to return to the main Device Profile screen.

> For these changes to take effect, you MUST click on the Update
Device button. This sends the new profile to the meter.
For more details on I/0 Modules, refer to Chapter 10 of the GE
Communicator EXT User Guide.
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3.7 Set and Retrieve Meter Time

The meter uses its on-board clock for time-stamping any logs it is recording. To set the
meter’s clock:

D> Select Tools > Set Meter Time.
The meter’s On-board Clock screen appears:

Sat EPM 8550 On-Board Clock

Month Day Tedr

oate [N NN 2N

Hour Minute Second

Time [ENN (NN NN

E Use PC Tarmae

EE 3

> To synchronize the meter with your computer, leave the Use PC
Time box checked.

> To set the date and time to be independent from the PC, deselect
the Use PC Time box and enter the time and date settings.

D> Click the Send button to update the meter’s time settings.

To retrieve the meter’s current time and date settings:

D> Select Tools >, Retrieve Meter Time. The following screen appears.
Date and Running Time are displayed in LEDs. If the IRIG-B signal is
present on the IRIG-B Input of the Device, a green IRIG-B appears
next to the time.

> Click OK to return to the main GE Communicator EXT screen.

Current EPM 9650 Device Time
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3.8 Reset Meter Information

> From the menu bar select Tools > Reset Meter Information.
The following set of screens appears:

M Reset All Logs(Revenue, Power Quality, Etc.)
Ml Reset Historical Log 1 (Revenue Log)

M Reset Historical Log 2 (Revenue Log)
M Reset Sequence of Events Log
M Reset Digital Input Log

M Reset Digital Output Log
M Reset Flicker Log

Bl Reset Waveform Log

H Reset PQ Log

D> Click in the tabs to navigate between screens.

 Reset EPM 9650 Parameters

Accumulators, Max / Mis 5

M Reset Max / Min and Demand

M Reset Hour. | Squared T. and V Squared T Counters
M Reset Internal Input Accumulations and Aggregations
M Reset Internal KYZ Out Accumulations

M Reset Total Average Power Factor

M Reset Cumulative Demand Registers
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Reset EPM 9650 Parameters.

Accumulators, Max / Min and

M Reset Time of Use Current Month Registers
M Reset Time of Use Active Registers

> Click on the box beside the valuels) you would like to reset.

> Click OK.

i If you click Reset Logs, a warning will appear asking you if you want to Save Connected
'.' Device Settings. Click on the settings you would like to save, then proceed with the
e Update. If you do not save the settings, they will be overwritten.

For each box you select, a window will appear which states that the “Reset is
Completed”. Click OK. The reset is completed.

You can password protect this feature by enabling the Password feature of
the Meter. (See Chapter 12 of the GE Communicator EXT User Guide, for

details).
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3.9 Manual Waveform Capture

> From the Menu bar, click on Tools > Manual Waveform Capture.
The Manual Waveform Capture screen appears:

Manual Waveform Capture

Waveform Log Statistics

_ Newast Record Time | Oldest Record Time Record Size |Max Flef.ords Memory |
05/31/2006 17.39.05.12  04712/2006 16521651 256

Mm&mnplw § 12°/. 05/31/2006 17:39:0512 0401 2/2006 16:52:16.51 16384

This screen displays the Waveform Log Statistics of the logs that have
possible Waveform Triggers.

D> Click the Trigger Now button at the bottom of the screen to create
a waveform.

GE Communicator EXT creates a waveform in the Meter's memory.
The Records on the screen will increase by 1.

> To retrieve the Waveform, from the Menu Toolbar, click Logs >
Retrieve Log from Device.

> Click OK to return to the main Device Profile screen.
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4.1 Overview

GE Communicator EXT enables you to configure an EPM 9800 Socket Meter’s
programmable settings, which are stored in the unit’s Device Profile. The Device Profile has

four sections (below) plus 1/0 Modules.

(5 EPM 9800

B Genersl Sefings

& R Aevenue and Enengy Setings
& EXF Power Quality and Alarm Setings

| S Trending Profle Setings
' Extemnal 0 Modules

Following is an overview of the procedure for configuring an EPM 9800 Meter:
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CHAPTER 4: CONFIGURING THE EPM 9800 METER

1. Retrieve the meter’s Device Profile (section 4.2)
2. Configure the programmable settings stored in the Device Profile (sections
4.3-4.7)

3. Send the new Device Profile back to the Meter (section 4.2).

If you click the Save, Load or Update buttons, you MUST have a unique meter Destination
Label so that the file is saved, loaded or updated to the intended device.

This chapter also covers:
e Resetting Meter Information (section 4.9)
e Setting and Retrieving Meter Time (section 4.10)

e Test Mode Preset Accumulators (section 4.14) and Options (section 4.15)

Actual programming screens may vary depending on the options ordered with your meter.

The settings shown are for the EPM 9800, which supports DNP Level 2. For a Feature
Comparison of GE models, refer to section 1.6 of the GE Communicator EXT Guide. For
details on DNP Level 2, see Chapter 17 of the GE Communicator EXT Guide. The External
Devices section of the Device Profile is covered in Chapter 11 of this same guide.
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4.2 Retrieve and Send Device Profiles

GE COMMUNICATOR EXT -

> Click on the Profile button, or select Tools > Edit Current Device
Profile. GE Communicator EXT retrieves the programmable
settings from the currently connected meter.
The following screen appears:

Retrieving Programmable Settings from Device

Time Remaining T N
Reading Block I N

When the settings have been retrieved successfully, the Device Profile screen appears. This
screen contains all the programmable settings currently stored in the connected meter.

> Configure each of the programmable settings by clicking on the
+/- icon and then double-clicking on the selected parameter.
(See sections 4.3-4.25 for details on editing each setting.)

(5 EPM 9800

- B% GeneralSetings

& R Aevenue and Enengy Setings

& EXF Power Quality and Alarm Setings

& ¥R Trending Profle Setings
'Enamel VO Modles

After you have finished configuring any or all of the programmable settings, use the
BUTTONS at the bottom of the screen as follows:

D> Click on the settings you would like to save, then proceed with the
Update.
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4-4

D> Implement the changes by clicking on the Update Device button.
This sends the new, edited Device Profile to the meter.

1_," You must update the Meter Device profile for any of the programmable settings to take

effect.
ROTE

A Warning will appear asking you if you want to Save Connected Device Settings.

[> Store the profile for later use by clicking on the Save button.
A dialogue box will ask where you would like to save the profile.

> Open a previously saved profile by clicking on the Load button.
A dialogue box will ask for the location of the saved profile.

> Print a copy of the profile by clicking on the Report button.
The Report screen will appear as shown here:

Device Profile Report

00121683

NVRAM: |4 ME

Flimware Verslens

Fiimware | Boot | Runtime | Xiling
B0

Senings
mem | Penl | Penz | Pen3 | Poend
Aadress 1 1 1

=3 =3
Modbus RTU _[Modbus RTU
Save Save

Frequency Range: |20Hz 10 65H:
Vakace Back (1507
m‘.‘.’ Duection |0 adrant 1 +4 = Delvered and Quadrant2 +3 = Received

Pwr Factor Display |Method 2 01 +Lag, 02 -Lead, O3 +Lag, O4 -Lead ]

Elhll sunln.nmi

Using the Report Page:
Page Arrows: Select a page to view.
Zoom: Adjusts the Viewing Magnification.

Print Range: Adjusts the Range of Pages to be printed at 100%.
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Buttons:
Copies: How many copies do you want to print?
Print Pages: Select individual pages to print. Separate Page Numbers by Commas.

Print: This button sends you to Print Setup screen where you select printer,
properties, paper and page orientation. Click OK to Print.

Save: Save these selections for future use.

Done: Exit the screen and return to the Device Profile screen.

,[--’,. If you change the Com settings for the meter, you will not be able to communicate with the

meter. You will have to sign off and sign on again with the new settings.
HOTE
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4.3

4-6

General Settings

“General Settings” is the first group of settings in the Device Profile.

> From the Device Profile screen (see section 4.2), click on the (+/-)
button or double-click on the “General Settings” line.
All of the settings in the General Settings Group are listed.

Device Profile

EPM 9800

R b General Settings
- EX%, CT, PT Ratios and System Hookup
- EX% Limit and Waveform Full Scales
(4] - X% Time Settings
EX% Labels
[4] - E¥5 Communications
- EXT, DNP Custom Classes Map

- X% Custom Modbus Map

B> Click on the particular Programmable Setting you would like to
configure.
The settings will be detailed in the order they appear on the Device
Profile screen.

4.3.1 CTand PT Ratios and System Hookup

> From the Device Profile screen (see section 4.2), click on General
Settings

> Double-click on the CT, PT Ratios and System Hookup line.
The following submenu appears:
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[=] - =¥% General Setiings
' LY CT, PT Ra
IAB.C: 1.00:1.00

m Hookup

i INm:  1.00:1.00
VAB.C 1.001.00
VAUX: 1.00:1.00
Hookup: Wye

Operational Frequency Range: 20-65Hz

This screen displays the current Device Profile’s settings for CT, PT ratios and the meter
form used for hookup. The values shown are for example only.

> Double-click on any of the settings.
The CT and PT Ratios screen appears:

Device Profile: CT and PT Ratios

CT Ratio——————— -PT Ratio (Line to Neutral)
Prima: Y P

Current g g
§12000 |

Hookup——— Voltage (300 Volt Option Only) —
’V 2.5 Element WYE = | H 300 Volt Secondary
Operational Frequency Range —
20Hz to 65Hz M

o e e |

Make changes to this screen according to the requirements of your application.

¢ When you change a PT or CT ratio, GE Communicator EXT updates the
corresponding Full Scale value entered in the Limits and Waveforms Full Scale
setting.

e Using the pull-down menu, choose the hook up service that matches the
connection you have to the EPM 9800. Selections may include: 9S 4-Wire Wye or
Delta, 365 4-Wire Wye, 39S 4-Wire Wye and 45S 3-Wire Delta or 4-Wire Wye. The

Device Profile screen, including the Form above the connection window, will reflect
your selection.
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i Changes to the Operational Frequency Range do not change the Full Scale Value for
'.' Frequency. Changes must be made in the “Limits and Waveform Full Scale Settings”
e screen. Like Voltage and Current, the nominal value should be used. For example, 50 for

50Hz circuits.

> Click OK.
The following screen asks you to verify the Kh/Ke Ratio for the Test
Pulse Setting. Kh/Ke Ratio is Secondary Watthour Constant over
kWh (the energy).

Ee setting for DYF besk pulse

Do you want to usa the lollowing Eh / Ka
lor the test pulsae satting?

1000
Khike =
PT Rato > CT Ratio

Ehike =  5.090909

a KX

> Click Yes, or Click No, and re-enter values in the CT & PT Ratio
screen.

> When all changes are entered, click OK to return to the main
Device Profile screen.

> Click on the Update Device button.
This sends the new profile to the Meter.

> Reset Logs, clearing logs and accumulations.

ﬂ Be sure to capture needed meter information before updating the device. Data will no

longer be available after the Reset. The meter will be prepared for new installation.
WARNING

4.3.2 One Amp Current Input Addendum (Modification Number M10.0)

For special circumstances, the Meter can be ordered with one amp current transformers.
This will give the Meter a range of 0 to 1 amps with an additional over-range of 1 amp.

This option is used where 1A IEC meters are required or extended low current performance
is needed and higher current performance is not needed. This option is not used for most
1A installations. The standard Meter has the capability of very accurately monitoring 1A
loads and providing extended current overload.
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The following shows the change made to the toroid to adjust for the modification.

Standard 5 amp input
(one wind around
internal meter toroid)

Modified 1-amp input
(5 winds around
internal meter toroid)

In order to maintain maximum accuracy with one (1) amp current inputs, the wire is wound
around the internal toroids five (5) times, instead of the usual one time. This effectively
multiplies the current input by five (5) times, to maintain maximum resolution.

> No modification is required to the CT Ratios because EPM 9800 CT
Ratios automatically adjust internally for this modification.

Use of the M10.0 Option is not recommended unless direct 1A IEC meter replacement of

” very extended low current performance is needed.
HOTE

4.3.3 Limit and Waveform Full Scales

All Limit and Waveform settings (sections 4.5.1 and 4.5.3, respectively) are based on a
percentage of the Full Scale. Full Scales are based on the CT and PT ratios (see section
4.3.1).

[> Be sure to set the CT and PT ratios first
GE Communicator EXT automatically recalculates the Full Scales
every time the CT and PT ratios change and should be verified
every time CT and PT Ratios are changed.
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CHAPTER 4: CONFIGURING THE EPM 9800 METER

Changing the CT and PT Ratios will reset the meter, clearing logs and stored data. This
action prepares the meter for placement in a new installation or changing of the
Instrument Transformers.

> From the Device Profile screen (see section 4.2), click on the +/-
button beside General Settings

> Click on the Limit and Waveform Full Scales line.
The following submenu appears:

form Full Scales
1A B,C Nc: 5.00

INm: 5.00

VAN, BN, CN: 13.20k
V AB, BC, CA: 22.86k
VAUX: 13.20k

Power Phase : 66.00k
Power Total : 198.00k

Frequency : 60.00

The EPM 9800 screen displays the Device Profile’s settings for the
Limit and Waveform Full Scales.

1A B. C. Nc

I Nm

V¥ AN, BN, CN
V AB. BC. CA
VY Aux

Power Phase

FPower Total

Frequency

Frequency and Voltage values are nominal values. The Phase Powers are computed using
nominal voltage and rated maximum current.

> Double-click on any of the settings.
The Limit and Waveform Full Scales screen appears.

Device Profile: Limit and Waveform Full Scales

22.86k
66.00k

198.00k
60.00

> Enter the Full Scale for each parameter:
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¢ The Limit and Waveform settings (section 4.5.1 and 4.5.3,
respectively) will be based on a percentage of the Full Scales
entered here.

e GE Communicator EXT automatically recalculates the Full Scales
Voltages, Currents and Power every time the CT and PT Ratios
change. Frequency is not changed, even if the Range

¢ Selection is changed. Frequency must be changed on the Limits
screen. i Power Phase is the amount of power per each phase.

e Power Total is the power of all phases combined.

> When all changes are entered, click OK to return to the main
Device Profile screen.

> For these changes to take effect, you must click on the Update
Device button.
This sends the new profile to the meter.

> To Reset Logs, see section 4.26

4.3.4 Time Settings

To edit a Device Profile's time settings:

> From the Device Profile screen (see section 4.2), click on the +/-
button or double-click on the Time Settings line.
The following submenu appears:

|=] E¥% Time Sefttings
Time Zone: Z20-5.0
DST Enabled: True Using Auto OST
DST Start: Auto
DST End: Auto

Line Synchronization: Disabled

This screen displays the current Device Profile’s time settings.
(DST=Daylight Savings Time.)
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> Double-click on a programmable setting (eg: Time Zone).
The Time Settings screen appears.

Zone Descriptor  EXJEN

| Daylight Savings Information —

Auto DST v

Line Synchronization

Enable

Frequency

> Make changes to this screen according to the requirements of your
application:

e Zone Descriptor:
Sets the Time Zone for the Meter. (0=Greenwich Mean Time).

Table 4-1: Greenwich Mean Time (GMT) Table (Dublin, London)

-1:00 Azores +1:00 Brussels, Paris, Warsaw
-2:00 Mid-Atlantic +2:00 Athens, Cairo, Helsinki
-3:00 Buenos Aires, Georgetown +3:00 Baghdad, Kuwait, Moscow,
Teheran

-4:00 Atlantic Time (Canada), +4:00 Kabul, Baku

Santiago
-5:00 Eastern Time (US & Canada), +5:00 Karachi

Lima
-6:00 Central Time (US & Can), Mx +6:00 Daka

City

-7:00 Mountain Time (US & Canada) +7:00 Bankok, Hanoi, Jakarta

-8:00 Pacific Time (US & Can), +8:00 Beijing, Hong Kong, Singapore
Tijuana
-9:00 Alaska +9:00 Osaka, Sapporo, Seoul
-10:00 | Hawaii +10:00 | Brisbane, Melbourne, Guam,
Hobart
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Table 4-1: Greenwich Mean Time (GMT) Table (Dublin, London)

-11:00 | Midway Island +11:00 | Magadan, Solomon Islands

-12:00 | Eniwetok +12:00 | Auckland, Fiji

¢ Daylight Savings Information:
Enable: Enables an automatic adjustment for daylight savings.
Disable: Disables an automatic adjustment for daylight savings.

Auto DST: Sets Daylight Savings Time automatically for the
United States only. Time changes automatically occur at 2:00
AM (your local time), on the first Sunday in April and the last
Sunday in October.

User Defined: Allows you to set the Daylight Savings Time
manually.

Start: Set the Month, Day and Hour when the adjustment for
Daylight Savings will commence.

End: Set the month, day and hour when the adjustment for
Daylight Savings will conclude.

¢ Line Synchronization: Set Enable or Disable and Frequency.
The basic function of Line Synchronization is to adjust the real
time clock to track the time based on the power line frequency.

For this purpose, Phase A voltage ONLY is used. Line Sync is
disabled if a GPS signal is present.

¢ How Time is Adjusted:
After the clock is synchronized to the line, the meter periodically
checks the cumulative difference between the real time clock in
cycles and the line cycle count. If the absolute difference is
greater that 50 (60) cycles, the clock is adjusted +1 second
accordingly.

> To set the meter on-board clock, use Set Meter Time from the
Tools menu. (see section 4.26).

> When all changes are entered, click OK to return to the main
Device Profile screen.

D> For these changes to take effect, you must click on the Update
Device button.
This sends the new profile to the Meter.

> To Reset Logs, see later sections.

435 Labels

Labels are user-defined names for the Meter, the Auxiliary Voltage
terminal and the | N Measured terminal.

It is important to label the meter (under Meter Designation because the label given will

i
” become the name of the file for any logs retrieved from that meter; see Chapter 8 of the GE
e Communicator EXT Guide for details on viewing stored logs.
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> From the Device Profile screen (section xxx), click on the +/- button
beside General Settings, then click on Labels.
The following submenu appears:

Meter Designation 00121689
VAUX Vaux
IN Measured Inm

Power Direction: Quadrant1 + 4 = Delivered and Quadrant 2 + 3 = Received

Power Factor Display: Method 2 Q1 +Lag, Q2 -Lead, Q3 +Lag, Q4-Lead

> Double-click on any of the designation names.
The following screen appears.

Device Profile: Labels

Meter Designation bo121689
it e ___|

| N Measured

Power Direction Quedrant 1 + 4 = Delivered and Quadrant2 + 3 = Received =

OUTTA = Te GBI E VA Method 2 Q1 +Lag. 02 -Lead, Q3 +Lag. 04 -Lead =

Memo Field

> Enter the labels in the appropriate fields.
Meter Designation MUST be set for Partial Log Retrieval.

When all changes are entered,
> Click OK to return to the main Device Profile screen.

> Click on the Update Device button to effect changes.
This sends the new profile to the meter.

i For meter designations, you can use any character allowed by Windows Operating System
" for a File Name (since that meter designation will be used as the File Name).
In English versions the following characters will not work:
\/:*2"<>|
For meters used internationally by multilingual users, it is recommended that you use ONLY
alphanumeric characters allowed by your Operating System.

HOTE
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4.3.6 Communications

> From the Device Profile screen (see section 4.2), click on the +/-
button next to General Settings, then click on Communications
Ports.

The following submenu appears:

E] EXT Communications

""" Si SerialPort1 1 57600N,1 Modbus RTU
Si Serial Port2 1 115200,N,1 Modhus RTU
S' SerialPot3 1 9600.N,1 Modbus RTU

E Si Serial Port4 1 57600N,1 Modbus RTU

> Double-click on the port you would like to change.
The Communications Settings screen appears:

Pevice Profile: Communications Sellings
Fort 1 Fort 4{Ext Devices)

i _
_-".I-I i m

Frotoco
tade

i
Slyve -

Network Settings (If Netwark Option was purchacad)

i 1
Subne! Mask m
255

Dretault Gatews

Intarnal Modem Seftings (f Innermal Modam Option was purchasad)

AnswarPhons 3 =
Hodem Goteway BauiTole e

This screen displays the Device Profile’s settings for the meter’s two programmable
Communications Ports: Address, Baud Rate, Data Bits, Parity, Stop Bits, Transmit Delay,
Communication Protocol, Network Option and Internal Modem Option.
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You may use the on-board display or one of the meter’s External Displays to learn the
current baud rate, address and communication protocol of each meter port. The settings
for the Optical Port are fixed and cannot be changed. Port 1 and Port 4 are the meter’s
RS-485 ports and are used for RS- 485 communication with a variety of devices. Port 3 is
an internal modem or Ethernet. Ports 1 and 4 are factory set at 115200 and 9600 baud
rates, Modem Gateway is 38,400 maximum.

> Make changes to this screen according to the requirements of your
application, by clicking on the box or pull-down menu of any of the
following settings:

Address: Assign an address to each port to communicate with
other devices. Multiple Meters on an RS-485 bus must each have
a unique address set for the port that is connected to the bus.
Type in unigue address.

Baud Rate: The baud rate entered in this field must match the
baud rate of the device that will be connected to the Meter at this
port. Use 9600 for modem connections. From the pull-down
menu, select 4800, 9600, 19200, 38400, 57600, or 115200.

Data Bits: for Modbus RTU and ASCII, leave the Data Bits at 8.
Other protocols may require a different setting. Use the pull-
down menu to select from: 5, 6, 7 or 8.

Parity: for Modbus RTU and ASCII, leave the Parity at None. Other
protocols may require a different setting. Use the pull-down
menu to select from: None, Even, Odd, Mark or Space. i

Stop Bits: for Modbus RTU and ASCII, leave the Stop Bits at 1.
Other protocols may require a different setting. Use the pull-
down menu to select from: 1, 1.5 or 2.

TxDelay (Transmit Delay): leave the TxDelay at Oms unless you

are using equipment that requires a delay in the response time,

such as a radio modem. Use the pull-down menu to select from:
Oms, 10ms, 20ms, 30ms, 40ms, 50ms, 60ms, 60ms or 70ms.

Protocol: Direct Connections made through GE Communicator
EXT must use either Modbus RTU or Modbus ASCII protocol
(Modbus RTU is recommended). Modem Connections made
through GE Communicator EXT must use Modbus ASCII only. Use
the pull-down menu to select from: Modbus RTU, Modbus ASCII or
DNP 3.0. See Chapter 2 of the GE Communicator EXT Guide for
details.

Mode (Port 4 only): If you are using 1/0 modules, set this port to
Master mode. Set the port to operate at 57600 baud. To change
the setting, use the pull-down menu to select Slave or Master.
Make other changes for your application.

Internal Network Option: If your Meter has the Internal Network
Option, see your Network Administrator for the correct settings.
Settings will vary from network to network.

If your meter has the INP100 Option (10/100BaseT) and you click
on the Advanced Settings button, the following set of screens will
appear. The meter is shipped with initial settings, or you can fully
configure the settings using these screens and FTP Client. The
process is detailed in Chapter 6 of the GE Communicator EXT
Guide.
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1'—'. This screen is not supported by meters with the INP10 Option

ROTE

A me ek Dptash SErtings - I
Computer Name [ DHS Ainn TETE Dioweload Alarmn [ Emal
E Prodocol [EGD) 1 odam{IP1 0 CitP far LANMAN

FTP Chignt Sorvicas & Security OHCP

¢ Internal Modem Option: If your meter has this option, set the
number of Rings to Answer from the pull-down menu. Set the
Baud Rate to 57600, or to match your system baud rate.

¢ Dial Out Profile: Click the Dial Out Profile button and the
following screen appears. Details on programming this screen
and on the Modem Dial In/Dial Out Function are in Chapter 9 of
this manual. This feature is ordered as INP 2.

Modem Programming
Primary phone number settings ——————————— ~Secondary phone number settings
Number Number

Retry limit m npts Retry limit m A
Ci -

Connection type Connection type Computer

Communications settings ———  — ~Modem settings

Inactivity timeout limit Rings to answer

Call delay timer limit m one Identification
Callback type Password
Call failure reset limit m Hours Enable password

Share the phone line Violation limit m
-]

Violation lockout time

Dial out on the following conditions
M Limits status change B CBEMA Power quality event B Cycling of control power
M High speed input change M Control output change B Modem password failure

Bl Waveform record captured M Filling of meter memory M Failure of communication with Nexus

Log full limit threshold [All Logs) E- Edit gateway port devices
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i Any changes you make here may adversely affect communications. For example, if you
'.' change the baud rate of the port connected to a computer, be sure to make the same
e change to the computer port’s baud rate. If you change a port’s address, be sure to update
the address settings of any device that communicates with the port. The baud rate of the
port used by the Meter’s External Display should always be set to 9600 and the address set
to 1.
¢ Edit Gateway Port Devices: The Edit Gateway Port Devices
button at the bottom of the screen is used to Enable up to 8
devices that are connected the gateway and are to be
monitored. When the user clicks the Edit Gateway Port Devices
button, this screen is displayed:

Gateway Devices to be

Device Enable Dewvice
Mumber Dewvice Address

Iv |

2|
E__J
R
2|
2|
|
=
2|
Cancel

> Click on the box next to the Device to be monitored.
A Device Address will appear next to the Enabled Device.

> Change the Device Address, if needed, to any address except 1.
The Number 1 is always reserved for the Primary Device.

> Click OK to return to the Modem Programming screen.

> When all changes are entered, click OK to return to the main
Device Profile screen.

> Click on the Update Device button.
This sends the new profile to the EPM 9800 Meter.

> Reset Logs.
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4.3.7 DNP Custom Classes Map

The DNP Custom Class Map is a useful tool for prioritizing the readings in your system and
the frequency of the readings. The DNP Custom Class Map also keeps your system free
from thousands of unwanted readings.

> From the Device Profile screen (section 4.2), click on the +/- button
beside DNP Custom Class Map.

> Double-click on a DNP Custom Class Map parameter.
The following set of screens appears. (EPM 9800 meters support
DNP V3.00 Level 2. See Chapter 16 of the GE Communicator EXT
Guide for details.)

-§3

-

7
Ll

4.3.8 Custom Modbus Map

EPM 9800 Custom Modbus Map

You can select up to 256 Registers (or the equivalent of 2K, whichever is lower) to provide
the functionality you want from your Meter. In addition, you can customize selected values
for Format Type, Scaling, Byte Order, Data Size, etc.
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> From the Device Profile screen (section 4.2), click on the +/- button
beside Custom Modbus Map or double-click on the Custom
Modbus Map line.
The screen appears:

Primi Absolute =
e e e | o %)

1 [esew s [] Mot Assigred

2| €555 5 o Mot Assigned

3 | 6555 5 o Mot Assigned

4 | 65535 25 o Mot Assigred

§ | 665 5 L} ot Assigred

R [} Mol Assigned

7| 855 =5 [} ot A it

B | eses s [} Mot Artigred

9 | essE s [} Mot Assigrad

10| esem g [] Mot Assigred

11| E5635 5 [} Mot Assigned

12 | £5535 5 o Mot Assigned

13| #5638 5 o HotAssigned

14| EEE m [} Mt Assigned

15 | 8553 =5 L} NotAssigrad

16 | 5535 5 L} Mol Axsighd

17| €553 25 [ et Astigrd -
O .

T s I

Data entry is straightforward. Each type of data is described below. Note that not all
selections will appear on the screen at the same time. You have to scroll the screen from
right to left to reach some of the functions. Certain entries (such as Format, Data Size, etc.)
have different allowable selections depending on the data point used. The pull-down menu
will automatically adjust to provide the appropriate selections for that data point.

Table of the Most Commonly Used Modbus Map Readings on page 4-18.

Data Point Selection
(There are two different ways to select a Data Point.)

> Refer to the Modbus Map and find the associated Line and Point for
the value you want.
When you enter those values into the table, the software will
complete the associated Group and Channel.

OR
> Double-click the Group field.

> From the pull-down menus, select a Group and Associated
Channel value.
The software will complete the Map and Line values.

¢ Number of Registers
The number of registers polled for this Data Point is automatically
computed. The number is dependent on the Data Size selected in
the Data Size column.

e Start Register
Start Register numbers are automatically assigned. The registers
are assigned and adjusted automatically to take into account
previous entries and data sizes. This is the Start Number for the
first register to use in polling.

e Format
From the pull-down menu, select a type of Format for a value
such as Floating, Integer, etc.
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Data Size

From the pull-down menu, select the Number of Bytes you want
to represent the Data Point.

Unit

If the polled value is viewed as an integer, the Unit field tells you
where to place the decimal point.

Example: If you select .01, a polling value 1234 would be
interpreted as 12.34.

Example: If you select 100, a polling value 1234 would be
interpreted as 123400.

Pri/Sec

The meter normally computes values in secondary units. Where
applicable, you may select primary or secondary. If Primary is
selected, the value is multiplied by the appropriate CT and/or PT
values.

Sign/Abs
Where appropriate, you may have the option of having the data
point computed as a signed or absolute value.

Byte Order

For most of the Data Points, the user can select the polling order
of the number of bytes selected by the Data Size field. Example:
For a four-byte Data Point, the bytes can be arranged in any
order for polling purposes.

Display/Modulo/Offset

Depending on the Data Point selected, you may select one or
more additional options with the appropriate subselections.
Display: For certain Data Points, interpretation and display
options are offered.

Example: For An Angle values, you can represent and display as 0
to 360 degrees or -180 to +180 degrees, etc. Selections will
appear in a pull-down menu for the associated point.

Modulo: Certain values are cumulative and can roll over and start
recounting from zero. For those values, where required, you can
enter a point at which the rollover will occur.

Offset: Where allowed, you can enter a value (offset) which will be
added to the data point when it is computed.

Table 4-2: Custom Modbus Readings

Line

Point

Description

34

One Second Phase to Neutral Volts: Volts AN

34

One Second Phase to Neutral Volts: Volts BN

34

One Second Phase to Neutral Volts: Volts CN

35

One Second Auxiliary Volts: V Aux

36

One Second (A, B, C): 1A

36

One Second (A, B, C): 1B

36

One Second (A, B, C): 1C
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Table 4-2: Custom Modbus Readings

37 0 One Second Measured N Current: 1INm

38 0 One Second Calculated N Current: INc

39 0 One Second Phase to Phase Volts: Volts AB
39 1 One Second Phase to Phase Volts: Volts BC
39 2 One Second Phase to Phase Volts: Volts CA
40 0 One Second VA (A, B, Cl: VAA

40 1 One Second VA (A, B, C): VA B

40 2 One Second VA (A, B, C): VAC

41 0 One Second VA Total: VA Total

42 0 One Second One Second VAR (A, B, C): VAR A
42 1 One Second One Second VAR (A, B, C): VAR A
42 2 One Second One Second VAR (A, B, C): VAR A
43 0 One Second VAR Total: VAR Total

44 0 One Second One Second Watts (A, B, C): Watts A
44 1 One Second One Second Watts (A, B, C): Watts B
44 2 One Second One Second Watts (A, B, C): Watts C
45 0 One Second Watts Total: Watts Total

46 0 One Second Frequency: Frequency

47 0 One Second Power Factor (A, B, C): PF A

47 1 One Second Power Factor (A, B, C): PF B

47 2 One Second Power Factor (A, B, C): PF C

48 0 One Second Power Factor Total: PF Total

49 0 One Second Imbalance: Voltage

49 1 One Second Imbalance: Current

216 2 Block Window Average Watt

217 3 Maximum Block Window Positive Watt

217 4 Maximum Block Window Negative Watt
218 3 Minimum Block Window Positive Watt

218 4 Minimum Block Window Negative Watt

194 4 Phase A-N/Phase A-B Voltage THD

195 0 Phase B-N/Phase B-C Voltage THD

196 0 Phase C/Phase C-A Voltage THD
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Table 4-2: Custom Modbus Readings

197

Phase A Current THD

198

Phase B Current THD

199

Phase C Current THD

GE COMMUNICATOR EXT - INSTRUCTION MANUAL

> Use the buttons at the bottom of the screen to Clear All, Clear,
Cancel or Print your selections.

> When all changes are entered, click OK to return to the main
Device Profile screen.

D> For these changes to take effect, you MUST click the Update
Device button to send the new profile to the meter.
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4.4 Revenue and Energy Settings

“Revenue and Energy Settings” is the second group of settings in the
Device Profile.

> From the Device Profile screen (see section 4.2), click on the +/-
button or double-click on the Revenue and Energy Settings line.
All of the settings in the Revenue and Energy Settings Group are
listed.

@ erm 9800
EARRL General Settings

‘= EX% Revenue and Energy Settings
EXT Energy Scaling

4p| - EX% Demand Integration Intervals
EXT Internal KyZ
@- Display Caonfiguration
EX% CT and PT Compensation
EXT Transformer/ Line Loss Compensation
EX Cold Load Pickup

EX5 Cumulative Demand Type

IR Rl JRG JEE o

EXT Energy. Pulses and Accumulations in the Interval

EX% Pulse Accumulations

D> Click on the particular programmable setting you would like to
configure.
The settings will be detailed in the order they appear on the Device
Profile screen.
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4.4.1 Energy Scaling

> From the Device Profile screen (see section 4.2), click on the +/-
button or double-click on the Energy Scaling line.
The following set of screens appears:

Energy Scale Settings
| and ¥ Squared T Readings
Uncompensated Energy

Item Digits |Decimal Places|  Units Example
Quadrant 1 Wh 2 kWh 9999999
Quadrant 2 Wh 2 KWh 99999.99

Quadrant 3 Wh 2 Kwh 99999.99
Quadrant 4'Wh 2 Kwh 99999.99
Quadrant 1+4'Wh 2 Kwh 99999.99
Quadrant 2+3'Wh 2 kwh 99999.99

> Using the EPM 9800 Energy Scale Setting screens, the user can
select the Number of Digits, Decimal Point Placement and Energy
Unit for displayed readings.

D> Click on the tabs to navigate between screens, except for Global
Settings. Click on Global Settings to access that screen.

e Energy
Watt Hour (Above)
VA Hour

VAR Hour
¢ Uncompensated Energy

VA, Watt and VAR readings not adjusted by Transformer Loss
Compensation.
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| and ¥ Squared T Readings

Decimal Places| Units

¢ Test Mode Energy

Energy Readings while in Test Mode.

Energy Scale Settings

| and ¥ Squared T Readings

Item

Quadrant1+4 Wh

Quadrant 2+3 Wh

Decimal Places| Units

Quadrant 1+2+3+4 Vah

Quadrant 1+2 VARh

Quadrant 3+4 VARh

2k
2k
2k
2k
2 k

¢ Pulse Accumulation

Accumulators

Aggregators
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Energy Scale Settings

Uncompensated Energy
| and ¥V Squared T Readings

99999.99
99999.99
99999.99
99999.99
9999999
9999999
99999.99
99999.99

¢ landV Squared T Readings

IT: Data will not accumulate until Current reaches programmed
level.

VT: Data stops accumulating when Voltage falls below
programmed level.

Energy Scale Settings

| Digits |Decimal Places| Units
2k
2k

e QHours

Q Hours are obtained by lagging the applied voltage to a
wattmeter by 60 degrees.
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Energy Scale Settings
Uncompensated Energy
| and ¥ Squared T Readings

Decimal Places|
+0 2k

¢ Global Settings

Settings configured on one screen apply to screens associated
with filled-in rows. If a row is left blank, the associated screen is
not modified.

Energy Scale Settings - Global

ltem
Quadrant 1+4 Wh
Quadrant 2+3 Wh
Quadrant 1+2 VAR
Quadrant 3+4 VAR
Quadrant 1+2+3+4 \VAh
Internal Input Accumulators
Internal Input Aggregators
| Squared T
V Squared T

> When all changes are entered, click OK to return to the main
Device Profile screen.

> Click on the Update Device button.
This sends the new profile to the EPM 9800 Meter.
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4.4.2 Program Demand Integration Intervals (Demand Intervals)

See EPM 9800 Installation and Operation Manual for details on Demand
Integration.

> From the Device Profile screen (see section 4.2), click on the +/-
button or double-click on the Demand Integration Intervals line.
The following submenu appears:

Thermal Averaging Time Interval Window:  0h, 15m, 0
Black Averaging Time Intarval Window:  Oh, 15m, 0=
Folling Averaging Sub-Interval Window:  Oh, Sm, Os
Foling Sub-intervals; 3

Fredictve Folling Window Average; 100,00

> Double-click on any of the settings and the Demand Integration
Programming screens appear:

r Thermal Averaging Time Interval Window

_Hnurs ﬂMlnuIes m Seconds

> Click on the tabs at the top of the screens to navigate from one
screen to the others.

> Make changes to the screens according to the requirements of
your application.

Following is a brief description of each setting and its function.

¢ Thermal Averaging Time Interval Window (above): Allows you to set hours,
minutes and seconds for a precise thermal window of demand data.
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e Block Averaging Time Interval Window: Sets the length of the Block Interval used
for Demand Calculation and other Interval-based functions.

rBlock Averaging Time Interval Window

_HDurs EMlnuIes m Seconds

rBlock Window Sync

High Speed Input Sync Disabled

e Block Window Sync: Synchronizes the meter with pulses from a High
Speed Input connected to another meter.

> Click Generate End of Interval Pulse on the lower section of the
above screen (not shown) to produce a synchronizing output and
select a Relay and Pulse Width for the output.

¢ Rolling Average Subinterval Window: Sets the length of the Demand Subinterval
when Rolling Demand is used. (Subinterval Length X Number of Subintervals =
Length of Demand Interval Window)

rRolling Averaging Sub-Interval Window
_HDurs 5 Minutes m Seconds

rRolling Sub-Intervals

Raolling Average e
o interval Window: |00 Minutes

rPredictive Rolling Window Average

. Rolling Subintervals: Sets the number of Rolling Demand Subintervals in
the Rolling Demand Window. (Subinterval Length X Number of
Subintervals = Length of Demand Interval Window)

. Predictive Rolling Window Average: Increasing the length of the
Predictive Demand Window increases the accuracy of the prediction by
including more of the Current Demand Window (up to 100%).
Decreasing the length of the Prediction Window gives earlier warnings
of high demands.
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> When all changes are entered, click OK to return to the main
Device Profile screen.

D> For these changes to take effect, you MUST click on the Update
Device button to send the new profile to the meter.

4.4.3 Internal KYZ Outputs (and Test LED Settings)

The Internal KYZ Outputs Settings allow you to assign channels to the KYZ Outputs and to
the Test LED Test. The Channel Selection sets the type of pulse that will be generated.

For example, the Test LED can generate Energy Pulses for conventional testing or Reactive
(VARh) Pulses for complex testing and approvals. The settings also allow you to determine
the frequency and the duration of the pulse for each output and for the Test LED.

> From the Device Profile screen (section 4.2), click on the +/- button
beside Internal KYZ Settings or double- click on the Internal KY2
Settings line.
The screen appears:

Internal KYZ Outputs

KYZ Assigned Channel Watt Hour Pulse Mode Form
Output Per Pulse  Width(ms)

oo — oo ~Jfenavie~Ifpuse Foms <]
ok | | e |

D> Click on the arrow of the pull-down menu next to KYZ Output to
which you would like to assign a channel.

> Make changes to:
Watt Hour per Pulse,
Pulse Width,
Mode and Form,
for each output and for the Test LED.
Note on Form: Form A = Transition. Form C = Pulse.

> When all changes are entered, click OK to return to the main
Device Profile screen.

D> For these changes to take effect, you MUST click on the Update
Device button.
This sends the new profile to the EPM 9800 Meter.

i—, If your EPM 9800 meter is equipped with the KYZ Output Option, the KYZ Output Settings

will appear. Otherwise, only the Test LED will appear on the screen.
HOTE
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4.4.4 Display Configuration

> From the Device Profile screen (section 4.2), click on the +/- button
beside Display Configuration or double-click on the Display
Configuration line.
The following set of screens (Meter Display Programmable Settings)

appears:

> Click tabs at the top of the screens to access the Programmable
Settings.

EPMBI00

Enbar Moo Lahel asd Dascrphan o0 sach mods

Lakal Line | Dasenplian Line ¥ Daaerplian

e Display Modes:
> Enter a three-letter Label for each of the three View Modes.
Enter a Description for each View Mode using the Line 1 and 2
Description windows.
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e Screen Assighments:

D> Enter up to 16 screens for each View Mode.
Your label for each View Mode appears at the top of each column.

EPM 8800 Programmable Settings

Display Modes Y PowerandEneray Display | Miscellaneous

rPrimary Energy —— Primary Power
Scale Number of Digits to Display

Number of Digits to Display Decimal Point Location

Decimal Point Location

= Display Leading Zeroes

Preview 99999 9 Preview 999.9

|_seve J| toad f Heb |

e Power and Energy Display:

> Set Scale, Digits and Decimal Point.
Previews appear at the bottom of the screen.

Settings on this screen control the display of energy related
numbers. Care should be given to match the values on the
display with those in historical logs. These settings apply to VA-
hours, Watt-hours (+/-), VARhours (+/-) and VAR-hours
(quadrants) in the meter.

Scale factor is the user-programmable setting that determines
how measurements made by the meter will be displayed. In most
applications, the measurements made in the metering circuit on
the secondary side on the Instrument Transformers are displayed
as Primary Values using the Scale Factor.

The Scale Factor (Primary Value = Secondary Value X Scale
Factor) and the Transformer Factor (TF = Voltage Transformer
Ratio X Current Transformer Ratio) are the same for energy
measurements.

For display of voltage and current measurements, VIR and CTR
are used.

Scale Factor takes precedence over all other settings, i.e. - all other settings are based on

£
'.' this setting.

HOTE
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ERPMESH] Progremmable Settings

Sitel 110

ripSenl P

Dack Light Lavel Uasd Fints
Hack Light Timn Chpiticnd Reenr

Camran

rUlaad [anitrety Time Outs —

Lowwe Tast Made Alsd ml minutes

¢ Miscellaneous:

D> Set Screen Settings, Optical Port and User Inactivity Time-outs.
The Screen Settings replace Adjustments Mode in the default
profile.

Screen Settings:
D> Set Back Light Level (brightness), Back Light Time (when Back Light

shuts off), Contrast, Scroll Stop, Phasor Rotation and Cumulative
Demand.

Cumulative Demand Settings:
> Setto:

Regular: Running Total
Continuous: Running Total + Current Max/Min.

Optical Port:

> Set Baud Rate and Optical Receive (Normal or Inverted).
Inverted Operation is used with the Smart Coupler.

e User Inactivity Time Outs: (number of minutes since last user action when Mode
reverts to View Mode 1).

Settings are:

5- 60 minutes.

Leave Test Mode After_ Minutes: Reverts with or without energy
accumulation.

Leave View Mode 2 or 3 After _ Minutes: Reverts Automatically.

¢ Use Buttons for Functions below:

Update Display:

> Must click to update the display. After settings update, View Mode
1is displayed.
Retrieve from Display:

D> Click to retrieve existing settings.
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. Cancel:

> Cancel any new settings and return to main GE Communicator EXT
screen.

J Save:
> Save new settings to a file.
. Load:
> Load saved settings from a file.

> Click Update Display to send new display settings and return to
main GE Communicator EXT screen.

See the EPM 9800 Installation and Operation Manual for further details.

k4
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4.45 CTand PT Compensation

> From the Device Profile screen (see section 4.2), click on the +/-
button beside CT and PT Compensation or double-click on the CT
and PT Compensation line.
The following screen appears:

T B PT Compensation

& Enable CT and PT Compensation

> Check the Enable CT box to Enable CT and PT Compensation.
(Leave unchecked to Disable. )

> Click OK to close the screen and return to the main GE
Communicator EXT screen.

The term "Potential Transformer” was changed to "Voltage Transformer” by the IEEE in

'.' 1982. Most Instrument Transformers now use the term Voltage Transformer.
HOTE
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4.4.6 Transformer/Line Loss Compensation

> From the Device Profile screen (see section 4.2), click on the +/-

button beside Transformer / Line Loss Compensation or double-
click on the Transformer / Line Loss Compensation line.
The following submenu appears:

Enabled. Chsabled

#LWFE: 0.000
*LVFE: 0.000

SELWICLL 0,000
#LVCU: 0,000

Apply: Both +Watts & “Watts, Add to \Watts and Subract from VAR

This screen displays the current values for the meter’s Transformer Loss Compensation.

%LWFE = Percent Loss of Watts due to Iron'i
%LVFE = Percent Loss of Vars due to Iron i
%LWCU = Percent Loss of Watts due to Copper
%LVCU = Percent Loss of Vars due to Copper

> Consult Appendix B of the GE Communicator EXT Guide, on

Transformer Loss Compensation in the appendix pages of this
manual.

Double-click on any of the loss values,"%LWFE” etc.
The Transformer and Line Loss Compensation screen appears (see
next page).

Click on TLC Calculator to find the values to enter into the Percent
Loss windows.

The Calculator button will launch an Excel Spreadsheet which will
do the calculations for you once the required data is entered. A
copy of the Excel Spreadsheet with example numbers is in
Appendix B of the GE Communicator EXT Guide.

GE Communicator EXT will automatically launch the Excel Spreadsheet as part of its
software package. But, for the TLC Button to work, you must have the Excel program in

WARNING

your system. If you do not have Excel software or if the spreadsheet file is not in the GE

Communicator directory, a Warning will be displayed instead of the worksheet. You can do
your own calculations using the hardcopy Transformer Loss Compensation Worksheet in
Appendix B of the GE Communicator EXT Guide.

¥ For most Excel users, this spreadsheet will not run until permission is given to run the
” Macros contained in the sheet. This is done by changing the Excel Security Setting from

e High to Medium.
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Percent Loss of Watts

Due o Copper TR

Parcent Loss of VARS

Dun to e
Dueto Copper TR

Transformer and Line Loss Applies to
Blath «\Watts and -\Watts =

"o | iconner | gocn |l e

The Excel Command
> From Excel Toolbar, select Tools > Security > Options.
> On the Security Tab Pag, click on the Macro Security button.

> Select Medium Security.
This setting allows Excel to run in GE Communicator EXT.

D> Enter the percent Loss of Watts and Vars for copper and iron in the
appropriate fields.

> Enable Transformer Loss Compensation by selecting Iron only,
Copper Only or Both Iron and Copper from the pull-down menu at
the bottom of the screen.

> With the second pull-down menu, select from the following:
e Addto Watts and Subtract from VAR
e Subtract from Watts and Add to VAR.
e Add to Watts and VAR.
e Subtract from Watts and VAR.
> With a third pull-down menu, apply the loss based on the power
flow direction. From the menu select one of the following:
e Both +Watts and -Watts.
e -Watts only.
e +Watts only.

Do NOT use the last settings if you do not have the appropriate firmware. Check with

Technical Support if you have a question.
WARNING
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> When all settings are complete, click OK to return to the main
Device Profile screen.

> For these changes to take effect, you MUST click on the Update
Device button.
This sends the new profile to the EPM 9800 Meter.

4.4.7 Cold Load Pickup

> From the Device Profile screen (see section 4.2), click on the +/-
button beside Cold Load Pickup or double-click on the Cold Load
Pickup line.
The following submenu appears, showing the current settings for
Cold Load Pickup.

[EI ] Hﬁ Cold Load Pickup

Time after control power is restored to start demand: Disabled

Minimum time control power must be off before using Cold Load Pickup: 0 Second(s)

> Double-click on one of the parameters and the following screen
appears:

Cold Load Pickup

Time after control power is :
- - minules
restored 1o star demand

Mimimum time conlrol power

must be off bafore using Gl | saconds
Cold Load Pickup J

e Cold Load Pickup: Delay can be 1 to 60 minutes or Disabled.
This value is the delay from the time control power is restored to
the time when the user wants to resume demand accumulation.

e Minimum time control power must be off before using Cold Load
Pickup: Value is set from 0 to 255 seconds.

> When all changes are entered, click OK to return to the main
Device Profile screen.

.r". For these changes to take effect, you must click on the Update Device button to send the

new profile to the Meter
ROTE
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4.4.8 Cumulative Demand Type

> From the Device Profile screen (see section 4.2), click on the +/-
button beside Cumulative Demand Type or double-click on the
Cumulative Demand Type line.
This window appears:

Cumulative Demand Type

# Rolling Window
2 Block Window

N

D> Click the radio button in front of Rolling (sliding) Window or Block
(fixed) Window to select Cumulative Demand Type.

> Click OK to exit the screen and return to the main GE
Communicator EXT screen.

4.4.9 Energy, Pulses and Accumulations in the Interval

> From the Device Profile screen (see section 4.2), click on the +/-
button beside Energy, Pulses and Accumulations in the Interval
or double-click on the Energy, Pulses and Accumulations in the
Interval line.
This window appears:

Energy, Pulses and Accumulations in the
Energy Interval _ Minutes

KN B

> Set the number of minutes for the Energy Interval.
This the Demand and Accumulation Interval Duration.

> Click OK to close the window and return to the main GE
Communicator EXT screen.

4,410 Pulse Accumulations

This section of the Device Profile displays a series of eight running totals available on
Meter. Each total can be added to (or subtracted from) other totals. This allows you to set
the high speed inputs located directly on the meter to pulse accumulate.
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If you use these inputs for pulse accumulations, do not set them to record waveforms. If

'.' you do, endless waveforms record.
MOTE
> From the Device Profile screen (see section 4.2), click on the +/-

button or double-click on the Pulse Accumulations line.
The following screen will appear:

Usar Assigred Label Moy

L 2 [V} H1:.|rl|r||_| ﬁ.l_jl_jrlli_p-ﬂi_]l:

(ST Chuncirmna]] s 4) W Haur - m

Al:_]ljll_-l_;._'m_rl G Aﬂ.'_.|r_]||.|_:1_1 Ll
|

2

Purpose of Pulse Accumulations

Pulse Accumulators are used to accumulate pulse information from external devices.
These devices may be gas, water or electricity meters, energy management systems,
SCADA devices or any pulse-generating device. Pulse accumulation is a very flexible
way to accumulate information from external devices. Using the meter’s pulse
accumulator, pulses from other meters can be algabraically combined with the host
meter’s accumulations to generate one reading for a set of meters in a complex
arrangement.

e Source: This is the particular input on the meter which will be accumulated.

Units/Pulse: This is the scale factor which normalizes the pulses so that they
can be aggregated, if desired. Pulses are stored in primary values.

Accumulator: This allows you to place the pulse register into a separate
accumulation register, which can aggregate or net values.

User assigned label: This window allows a user to enter a label designation so
that when reading the Aggregator, the meter will display the source.

> To add or subtract data, use pull down menu in each window of
Accumulator column(s).

EPM 9800 supports Negative Averaging for Total Values.

k4
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> When all data has been entered, click OK to return to the main
Device Profile screen.

> For these changes to take effect, you MUST click on the Update
Device button. This sends the new profile to the meter.
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4.5 Power Quality and Alarm Settings

This is the third group of settings in the Device Profile.
> From the Device Profile screen (see section 4.2), click on the +/-
button or double-click on the Power Quality and Alarm Settings

line.
All of the settings in this group are listed.

!-_-_-_ Fower Cuality and Alarm Settings
[4]— EXF Limits
B, ElectroLogic Relay Control
EXT, PQ Thresholds (Wavelorm Recording)
EXF, ENS0160 Flicker
[ E¥F | Squared T andV Squared T Thresholds

[4] B¥% High Speed Inputs

D> Click on the particular Programmable Setting you would like to

configure.
The settings will be detailed in the order they appear on the Device

Profile screen.

4.5.1 Limits
Limit settings are based on a percentage of the Full Scales (% of FS), which are set in the
Limit and Waveform Full Scales section of the Device Profile (section 4.3.2). Full Scales are
based on CT and PT ratios set in the CT, PT Ratios and System Hookup section of the Device
Profile (section 4.3.1) {120V L-N, 208V L-L and 5A).

> Before programming Limits, set the CT and PT ratios first.

> Then, set the Limit and Waveform Full Scales.
The software automatically updates the Full Scale. However, you
can set it separately from the CT and PT Ratios.
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> From the Device Profile screen (see section 4.2), click on the +/-
button beside Limits or double click on the Limits line.
The following submenu appears:

= o [T
| LimitiD 01 Fifty Millisecond UpdatedVoltage A-N
LimitID 02 Fifty Millisecond Updated:Voltage B-N
LimitlD 03  Fifty Millisecond UpdatedVoltage C-N

LimitlD 04  Fifty Millisecond Updated:Current A

This screen displays the current Device Profile’s settings for
Limits. Not all limits are shown above; “Limit ID” extends to 32.
> Double-click on any of the settings (“Limit ID 01:", etc.)
The Limits screen appears.

Percentage of Full Scale settings

The limits are set in % of full scale (% of FS) so that when a user creates a profile, he can

keep his settings. This is true, even though the CT and PT Ratios change when the meter (or
a new meter) is placed in a different location. Changing the CT and PT Ratios will not effect
the % of full scale limits previously set. This is useful when using large numbers at meters

Device Profde; Limity

| Lt}
I T [
$m:—._'n..!

i
i

{
|

FEFRTRERReEEHY

Make changes to this screen according to the requirements of your application:

D> To set the type of limit and the channel assigned to it, double-click
in either the Type or Channel column.

> From the pop-up menu, choose the desired settings and click OK.

> To designate the limit as either Above or Below a percentage of the
Full Scale, click once in each Settings column and select the
desired setting from the pull-down menu.
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4-44

D> To set the percentage of the Full Scale at which the limit will trip,
enter the value in the % of FS column.
GE Communicator EXT automatically calculates the Primary value.

The Combination Limit 3 is the logical combination of Limit 1's state and Limit 2's state.
Example 1:
Limit I D:
Type: 1 Second Readings
Channel: Volts AN
Limit 1 Setting: Limit exceeded if Volts AN is below 12V.
Limit 2 Setting: Limit exceeded if Volts AN is above 132V.

Combination Limit 3 Setting: AND If Limit 1 AND Limit 2 are exceeded then
Limit 3 is exceeded.

Example 2:
Limit | D:
Type: 1 Second Readings
Channel: Volts AN
Limit 1 Setting: Limit exceeded if Volts AN is below 12V.
Limit 2 Setting: Limit exceeded if Volts AN is above 132V.

Combination Limit 3 Setting: OR If Limit 1 OR Limit 2 are exceeded then Limit 3
is exceeded.

To combine Limits of different Limit IDs, use the Relay Logic Diagrams.

Full Scale settings are shown in the lower left of the screen. These values are set in the
Limits and Waveform Full Scales section of the Device Profile (section 4.4).

> To set the Power Factor Limits, double click on any of the Power
Factor settings in the Limit 1 or Limit 2 column.
The Power Factor Programming Screen will appear:

Device Profile: Power Factor

Power Factor is broken into four quadrants. The screen lets you set a limit in two of the four
quadrants.
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D> To set a limit from the pull-down menus, select a Quadrant and
Less Than or Greater Than (Full Scales).

> Type in the Power Factor Number.
The graph will illustrate your selections by shading the Out of Limit
bands. The area of the graph not covered by shading is within
Normal Operational Range. Method 1 Quadrants: Q1 +Lag, Q2 -
Lag, Q3 -Lead, Q4 +Lead.

> Todisplay a graph of Method 2 Quadrants: Q1 +Lag, Q2 -Lead, Q3
+Lag, Q4 -Lead, go to the Programming Labels screen (section 4.19)
of the Device Profile.
In the lower drop down menu, click on Method 2.

v

Return to the Limits screen.

D> Click on any PF setting in the Limit 1 or Limit 2 column.

Device Profile: Power Factor

This meter is a real four quadrant meter. Therefore, limits can be set for capacitive and

1
’, inductive PF when generating or consuming power.
HOTE

> When all settings are complete, click OK to return to the main
Device Profile screen.

D> For these changes to take effect, you MUST click on the Update
Device button.
This sends the new profile to the Meter.

> You may Reset Logs after updating the device. See section 4.26.
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ElectroLogic Relay Control

To edit a Device Profile’s ElectroLogic Relay settings:

> From the Device Profile screen (see section 4.2), click on the +/-
button or double-click on the GE Relay line.

E X% Power Quality and Alarm Settings
[ S Limits

"""""" E=5 Flectrolo gic Rela

The following screen appears. This screen displays the current Device Profile’s settings:

Bt Dml ey _l fnennds
- _j Fasui Delmy _l Sucunds

.m. ® Uigital Ingits
ot 0. | IS [ | 1ot 0 YN | EC

To assign an item to the RelayLogic Tree:

D> Select an Input for the tree by clicking on a bullet next to numbers 1
through 8.

> Choose Limits or Digital Inputs by clicking on the bullet in front of
the word.

D> Select the Limit or Input you want to assign to the RelayLogic Tree
Input you selected.

D> Press Set to confirm your selection and the software will place the
selection in the appropriate window in the screen.

> After you have assigned all the RelayLogic Inputs, select the gates
that will be used to combine the logic to trigger the relay.

> To select a gate, click on the gate or choose one from the
dropdown menu below the gate.

To change items on the RelayLogic Tree, use the following steps:
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D> To change the selected relay and/or relay modules, select from the
drop-down menu at the upper right hand corner of the screen.

> To change the relay Set Delay, select from the drop-down menu to
the right of the Set Delay Label.

> To change the Relay Reset Delay, select from the drop-down menu
to the right of the Reset Delay Label.

> To clear an item from the Relay Tree, click on that item then click
the Clear button.

D> To clear ALL ITEMS from the Relay Tree, click the Clear Assigned
Items button.

¥ In order to use this screen, you must have purchased at least one External Relay Out
’J module. For more details on External Modules, see Chapter 11 of the GE Communicator
HOTE .
EXT Guide.

4.5.3 PQ Thresholds (Waveform Recording)

The Power Quality (PQ) and Waveform Thresholds setting determines at what point the
Meter will execute a waveform capture and/or record a power quality event. See Chapter 8
of the GE Communicator EXT Guide for how to view logs.

PQ and waveform thresholds are given as a percentage of the Full Scales (% of FS). Set the
Full Scales in the Limits and Waveform Full Scales section of the Device Profile (section 4.4).
Full Scales are based on the CT and PT ratios set in the CT, PT Ratios and System Hookup.

i Before programming the PQ and Waveform Thresholds, set the CT and PT ratios.
’, Then, set the Limits and Waveform Full Scales.

ROTE

CAUTION: Changing the CT and PT Ratios will Reset the meter and clear all logs and
accumulations. Be sure to capture needed meter information before changing CT and PT
Ratios.

CAUTION

Note on Sampling Rate

A higher sampling rate allows for transients to be monitored. Generally, users will set the
monitor to 128 samples per cycle for this purpose. Lower sampling rates have advantages
because they allow you to record more cycles of information per event screen. Low
sampling rates are better for long duration events, like motor starts or distribution faults.
The meter enables users to tailor the recording for both these applications. For more
information on Sampling Rate, see the graph on page 4-39.
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> From the Device Profile screen (see section 4.2), double-click on the
PQ Thresholds (Waveform Recording line;
The Waveform—CBEMA Profile screen appears:

Oewier Prafile: Wavelorm - CBFFA Profile  Hoskuge 2 12 Blement Shee

| Wenelom Absees Selpoinl | Wenealom Bebow Setpoimt
Cnennel | Velus(*) [ Enable | Valuer) [ Ensble
| 120.00 ¥
120,00
120,00
120.00
12000

Input | Sampling Flole E‘-nmplc:; { Cycle @ BOHz
Wnefanm [ FO Tngger
2|'Wealarm [ FO Trigger
Wiansafarm /PO Trigger
Trigger
wmiif!gmfuxix ng::r Total Capture Windows Faor Eveant !j
‘Wnwaform [ PO Trigger ; o ol 100 % aqueal
‘Wensform [P0 Trigger
‘Wenarlonm f PO Tigger

B Cycles Captured Per Window & GllHz

Software Triggers:

> To set the threshold for a PQ event and waveform capture, enter
the desired percentage of Full Scale in the Value(%) column of the
Above Setpoint and Below Setpoint sections.
Full Scales are shown in the lower right corner of the screen.

Note on CBEMA

The CBEMA plotting is a power quality standard known world-wide for recording the
amount of damage voltage transient conditions have done to the equipment being
monitored. The meter automatically records this information. For CBEMA purposes,
the user programs internal set points for voltage below 90% and above 110% of full
scale (+/- 10% from the nominal voltage). These setpoints are defined by the ITI
(CBEMA) specification. The ITI (CBEMA) Curve is published by Information Technology
Industry Council (ITl) and is available at:

http://www.itic.org/iss_pol/techdocs/curve.pdf.

A user can set a recording with tighter voltage limits to trigger a waveform recording.
However, CBEMA plotting will be based only on the limits internally set.

Note on Setting the Meter to Record Current Faults

As discussed, the voltage setpoints are used to record voltage type events, such as
voltage surges, sags and transients. The current settings are used to record faults on
the line or in-rush currents from devices such as motors. Typically, to catch these
events, set the limit to above 200% of full scale.

Waveform Clipping Threshold: EPM 9800 Standard Hardware - 91.0924A Peak before
clipping.
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3. Hardware Triggers:

D> To enable a Waveform or PQ recording for any of the 8 High Speed
Inputs, click in the appropriate box.
This will trigger a recording based on a contact trigger. This is
useful to monitor an open device and to capture the waveform
during that operation.

4. Samples per Cycle:

> To choose the Samples per Cycle to be recorded at 60 Hz, click on
the Sampling Rate pull down menu.

> Choose from 16, 32, 64, 128, 256 and 512 samples per cycle.
The number of samples per cycle you choose will inversely affect
the number of cycles per capture.
e Ifyou select 256, a Capture Only pop up screen will ask you to
select Volts A, B, Cor | A, B, C.

e Ifyouselect 512, a Capture Only pop up screen will ask you to
select one of the individual channels.

As you increase the number of samples, you will record more detailed information. The
Table below illustrates the “Effects of Sampling Rate” on the number of cycles captured.
Increasing the Sampling Rate increases Waveform Definition but reduces the length of the
observed window. The approximate length of the observed window is shown in the last
column.

For example, to observe events of approximately 1/2 Second, a Sampling Rate of 32
Samples per Cycle or less should be used.

Table 4-3: Effects of Sampling Rates

Samples Samples Cycles per Time
per Channels per Capture (Approx.)
Cycle Channel
Analog HSI
16 7 8 1024 64 1 second
32 7 8 1024 32 1/2 second
64 7 8 1024 16 1/4 second
128 7 8 1024 8 1/8 second
256 3 8 2048 8 1/8 second
512 1 8 4096 8 1/8 second
y Note on Waveform Event Captures

HOTE A screen of data is one capture. If you set Total Captures to 3 and you are recording at 16
samples per cycle, you will record:

16 Samples: 3 x 64= 192 cycles of recorded waveforms

128 Samples: 3 x 8= 24 cycles of recorded waveforms
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With the 2 MB module, you have a total of 64 total captures. With the 4 MB module, you
have a total of 96 captures. You can partition the memory in any fashion required for the
specific application. There is no limitation on the amount of cycles that can be recorded
per event.

> To choose the total amount of captures, click on the Total
Captures pull down menu.

> Select from 0 to 96 captures.
The higher the number, the more information you will be “stringing
together”.

> When all changes are entered, click OK to return to the main
Device Profile screen.

D> For these changes to take effect, you MUST click on the Update
Device button.
This sends the new profile to the Meter.

4.5.4 EN 50160 Flicker
With the Flicker Settings screen, the user can set the test times for the Flicker function.

> From the Device Profile screen (section 4.2), click on the +/- button
beside EN50160 Flicker or double- click on the Flicker Settings
line.
This screen appears

evsorsoricker
Short term test time (PST) m Minutes

Long term test time (PLT) m Minutes

Frequency m Hz

& = 3

> From the pull-down menus, select a Short Term test time and a
Long Term test time.
Typical values for PST and PLT are 10 minutes and 120 minutes.

> From the Frequency pull-down menu, select 50 or 60 Hz.

> When all changes are entered, click OK to return to the main
Device Profile screen.

D> For these changes to take effect, you MUST click on the Update
Device button.
This sends the new profile to the EPM 9800 Meter.

Flicker is discussed in detail in Chapter 16 of the GE Communicator EXT Guide.

k4
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4.5.5 |1Squared T and V Squared T Thresholds

With the | Squared T and V Squared T Thresholds screen, the user can set at what point the
Current and Voltage should accumulate.

> From the Device Profile screen (section 4.2), click on the +/- button
beside | Squared T and V Squared T or double-click on the
I Squared T and V Squared T line.
This screen appears:

15quared T and ¥ Squared T Thresholds

|Squared T————M@
’V Accumulate when Current is above m Amps

VSquared T—M8¥ MMM M
’( Accumulate when Voltage is above EEITLTL Volts

El =3

D> Input the desired thresholds.

P> Click OK to exit the screen and return to the GE Communicator EXT
main screen.

4.5.6 High Speed Inputs

This section of the Device Profile enables you to label the eight High Speed Inputs. Using
this storage field allows a user to label the inputs so that when the data is later analyzed,
the user knows the source of the status change.

> From the Device Profile screen (see section 4.2), click on the +/-
button or double-click on the Digital Inputs line.

> Double-click on High Speed Inputs.
The following submenu appears:

Input #1; NAME: HS! Input 1. ASSIGNED TO: Wavetorm / PO Trgger
Input #2; MAME: HE1 Input 2. ASSIGNED TO: Wenvetorm /PO Tngger
Input #3; NAME: HE! Input 3. ASSIGNED TO: Wenvetorm / PO Tngger
Input #4; NAME: HS! Input 4. ASSIGNED TO, Wewvetorm /PO Tngger
Input #5; NAME; HE! Input 5, ASSIGNED TO; Wesetorm f FO Tngger
Input #6; NAME: HS1 Input 6, ASSIGNED T Weveborm f PO Tngger
Input #7; MAME: HS Input 7. ASSIGNED TO; Wevetorm / PO Trngger
Input #8; NAME: HS Input 8. ASSIGNED TO: Weneform £ PO Trigger
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> Double-click on any of the Input # lines.
The High Speed Digital Input Assignments screen appears.

De-vice Prafile: High Speed Digtal Input Assignments

> Double-click on the Input you would like to label.
> Enter text in each field.
> Click OK to return to the main Device Profile screen.

> For these changes to take effect, you MUST click on the Update
Device button.
This sends the new profile to the EPM 9800 Meter.
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4.6 Trending Profile Settings and Load Profile Recording

4.6.1

This section of the Device Profile enables you to set the Trending Profiles for historical logs.

> From the Device Profile screen (see section 4.2), click on the +/-
button or double-click on the Trending Profile Settings line.
This submenu appears:

e il Trending Profile Setings
| B Trending Log Time Intervals
] E¥F Trending Setup

> Double-click on one of the Trending topics to access the
programming screens.

Load Profile Recording - Definition

Load Profile Recording is a subset of the Meter’s more general Logging and Trending
capability. The same screens are used for setup but Load Profile Recording only deals with
Accumulated Values; Energy (Wh), Reactive Energy (VARh) and Apparent Power (VAh).

Historically, Load Profile Recording referred to recording of Quadrant 1 Energy (Wh)
because electromechanical meters only measured energy and were detented to prevent
reverse rotation outside of Quadrant 1.

Trending Log Time Intervals

Trending Log Time Intervals determine the interval at which Historical Logs 1 and 2 will
take a snapshot. To set the parameters for the logs, see section 4.6.2.

See Chapter 8 of the GE Communicator EXT Guide for how to view and retrieve logs.

> From the Device Profile screen (see section 4.2), click on the +/-
button beside Trending Log Time Intervals or doubleclick on the
Trending Log Time Intervals line.
This submenu appears:

[=]-- E¥% Trending Profile Settings

,EI X% Trending Log Time Intervals

Log1Interval: Oh, 1m, 0s

Log 2 Interval :  Oh, 1m, Os

This screen displays the current Device Profile’s Trending Log
Timelntervals. The values shown are for example only.
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> Double-click on either Log 1 Interval or Log 2 Interval.
The Interval Log Setting screen appears:

Tirva v Prusdie T rewal Lisg Sedling

Leqg 1 Interval —‘ |

mhnuru ,Mmu‘ln-s m Soconds
-Log 2 Intarval

l_llnuru EHIHIJHI'E ._ Saconds |

> Enter the hours, minutes and seconds for each log.
The logs will be time-stamped based on the meter’s time, which is
set using the Tools menu. See section 4.10.

> When all changes are entered, click OK to return to the main
Device Profile screen.

> For these changes to take effect, you MUST click on the Update
Device button.
This sends the new profile to the meter.

D> Itis recommended that you Reset Logs (see section 4.11) when
changing settings that effect the logs.

4.6.2 Trending Setup

The Trending Setup controls the channel assignments for Historical Logs 1 and 2. To set
the Time Intervals for these Logs, see section 4.6.1. See Chapter 8 of the GE Communicator
EXT Guide for how to view logs.

> From the Device Profile screen (see section 4.2), click on the +/-
button beside Trending Setup or double-click on the Trending
Setup line.
The following submenu appears:

R Trending Setup

Log1
Log2

D> To change the settings for Log 1 double-click on Log 1. To change
the settings for Log 2 click on Log 2. The Snapshot Channel
Assignment Log 1 or 2 screen appears:
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Sub Group

I -

|| One Second Updated: Voinge B-H
One Second Updated Volage CN
One Second Updatad: Cumem A
One Second Updated Curant B
One Second Updatad Cuvam C
One Second Updated Freguancy
Fifty Millisecond Updated Was Total

Fifty Millisecond Updated Valtage C-A

Bytes remaining 7

Tatal bytes used E Estimated Log Timespan _

o] e i e |

Make changes to this screen according to the requirements of your application:
> Type: Using pull down menu, select the type of snapshot.

> Channel: Using pull down menu, select a channel for the
snapshot.

D> Click on Add to include the selections in the Log; click on Remove
to delete.

> To Remove multiple items, hold Control while clicking items to be
removed and click Remove.

> To Remove a range of items, click the first item, hold Shift, then
click the last item, then click Remove.

> When all changes are entered, click OK to return to the main
Device Profile screen.

> Click on the Update Device button to effect changes.
> Resetting Logs is recommended (see section 4.9).

Total Bytes Used and Bytes Remaining screens display the memory status for that
particular file. The Meter assumes 256 bytes of memory for each file. Total memory is
determined at time of purchase.
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4.6.3 Pad Missing Records for Historical Logs

When the meter is not in normal operation, it will not record any data for Log 1 and Log 2.
For example, during firmware updates or loss of power, data will not be saved. Some
applications may require data logs to contain those missing records.

To remedy this problem, you can Enable the feature in View > Options > Log
Retrieval.

> Click the Pad Meter Log File box in front of the feature.
> Click OK.

 Options

=TT pr—

Pt | Data ScanMode | Tech Mode Settings L

™ While retrieving a log from the GE meter stop the log from being updated
Thiz seftng it not recoftmanded
I™ Disable backup of retrieved log file

 [Pad EPM log file with records for missing intervals in the historical logs |

This feature pads missing records for Log 1 and Log 2. The software causes the Log
Converter program to automatically pad the missing records with a value of 0 for each log
retrieval process and stores them in the Log DB file.

By default, if the Meter Trending Interval is set for Greater than 1 Hour, the meter will
always save a record on the hour in the Trending Logs.
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EXTERNAL DEVICES

4.7 External Devices

This setting of the Device Profile configures the Meter’s External Devices, a variety of 1/0

[#] - X% Trending Profile Settings

0 External |{0 Modules

> From the Device Profile screen (see section 4.2), double-click on the
External Devices line.
The following screen appears.
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v

[_ox [ concer Jii Her |

specific 1/0 you wish to add

v VvV VvV V

Enter a unique address for each.

Device button.
This sends the new profile to the EPM 9800 Meter.

Module Assigned | Nexus | Module | Nexus e
Number LR ‘ Add?ess Settings | Settings | Port L

1 20mAON4: Analog Out 4 - 20maA 4 ch 132 Edi | Edt | 4 AD Module 1

2 No Device Assigned 4

3 No Device Assigned 4

4 No Device Assigned 4

B No Device Assigned 4

6 | No Device Assigned 4

7 No Device Assigned 4

8  |No Device Assigned ]

9  |No Device Assigned 4

10 |No Device Assigned 4

11 |No Device Assigned 4

12 |No Device Assigned 4

13 | No Device Assigned 4

14 No Device Assigned 4

16 | Mo Device Assigned 4

Click in the Type column and use the pull down menu to select the

Use the Edit buttons to configure each module further.
Click OK to return to the main Device Profile screen.

For these changes to take effect, you MUST click on the Update
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4.8 Set and Retrieve Meter Time

The EPM 9800 uses its on-board clock for time-stamping any logs it is recording.

To set the meter’s clock:

D> Select Tools > Set Meter Time.
The meter’s On-board Clock screen appears:

Sat EPMA300 Cn-Board Clock
Month Day Tedr

oate [N N SN

Hour Minute Second

Time [ENN (NN NN

E Use PC Tarmae

EE 3

> To synchronize the meter and your computer, leave the Use PC
Time box checked.

D> To set the date and time to be independent from the PC, deselect
the Use PC Time box and enter the time and date settings.

D> Click the Send button to update the meter’s time settings.

To retrieve the Meter device's current time and date settings:

> Select Tools > Retrieve Meter Time.
This screen appears. Date and running time display in LEDs.

Current EPM Device Time

> Click OK to return to the main GE Communicator EXT screen.
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4.9 Reset Meter Information

> From the menu bar select Tools > Reset Meter Information.
The following set of screens appears:

Reset EPM3800 Parameters

M Reset All Logs(Revenue, Power Quality, Etc)
M Reset Hi ical Log 1 (Revenue Log)

M Reset Historical Log 2 (Revenue Log)

M Reset Sequence of Events Log

M Reset Digital Input Log

M Reset Digital Output Log

M Reset Flicker Log

Bl Reset Waveform Log

H Reset PQ Log

M Reset Max / Min and Demand

M Reset Hour. | Squared T. and V Squared T Counters
M Reset Internal Input Accumulations and Aggregations
M Reset Internal KYZ Out Accumulations

M Reset Total Average Power Factor

Bl Reset Cumulative Demand Registers

M Reset Time of Use Current Month Registers
M Reset Time of Use Active Registers
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D> Click on the tabs to navigate between screens.
D> Click on the box beside the valuels) you would like to reset.

D> Click OK.

If you click Reset Logs, a Warning will appear asking you if you want to Save Connected
Device Settings. Click on the settings you would like to save, then proceed with the
Update. If you do not save the settings, they will be overwritten.

For each box you select, a window will appear which states that the “Reset is
Completed”.

D> Click OK.
The reset is completed.

You can password protect this feature by enabling the Password feature of the meter.
(See Chapter 12 of the GE Communicator EXT Guide for details).
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4.10 Manual Waveform Capture

> From the Menu bar, click on Tools > Manual Waveform Capture.
The Manual Waveform Capture screen (shown here) appears, if the
connected device is an EPM 9800.

This screen displays the Waveform Log Statistics of the logs that have possible
Waveform Triggers.

D> Click the Trigger Now button at the bottom of the screen to create
a waveform.
GE Communicator EXT creates a Waveform in Meter memory.
The Records on the screen will increase by 1.

D> To retrieve the Waveform, from the Menu Toolbar, click Logs >
Retrieve Log from the device

> Click OK to return to the main Device Profile screen.
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4.11 Test Mode Preset Accumulators

There are two reasons why a user might want to use the Preset Accumulators screens:

1.

A meter in Test Mode is out of service and is therefore not monitoring
accumulations. The New Value can be used to adjust for the values not
monitored while in Test Mode.

When replacing an old meter, that has accumulations, with a new meter that

has no accumulations, the New Value can be set with the value of the
accumulations of the old meter.

Setting Test Mode Preset Accumulators for EPM 9800

> From the menu bar select Tools > Test Mode > Preset
Accumulators.
The set of screens shown here appears.

Lincompansated Enesrpy

0 Hours

14V Squared T Accumulators I Cumulewve Damand(Seconden) |
Framany Eneigy (Quadrants) T ¥Z Dupul Accumulators
ool input Accumuletors | Secondery Energy {Duadronis) _
Primary Energy Secondary Energy ‘
Accumulator Current Value MNew Yalue Preset
YWam Hour (Qusdrant 1 + 4)  [onngs 241 M [oondes 240 M r
Waf Hour (CQuadrant 2 « 3) 0000000 kA |I¥][l][lﬂﬂfl] M r
VAR Hour (Qusdrants 1 = 2) BO6I71665 & |uum| [T r
WA Haur (Quadrarts 3 + 4) [lonoon oos k |Muﬂm.1m'5 k L
WA Hour [Duadranks 1.2.3.9) DO0065.544 M |u][lm:-:- 5ad M r
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TEST MODE PRESET ACCUMULATORS

Tast mooe Pieset

Primary Energy Secondary Energy

Uncompensated Energy T Q Hours
18V Squared T Accumulstors il Cumulatve Demand(Secondary)
Primary Energy (Quadrants) 1 K2 Output Accumulators
Internal Input Accumulators | Secondary Energy (Quadrents)
Accumulator Current Value New Value Preset

Internal [nput #1 m M [s00003 453 M r
Intemal Input #2 00000.000 M |000000.000 M r
Intenal Input #3 00000 000 M Inuuunn.unn M F
Intemnal Input #4 000000.000 M |000000.000 M r
Internal Input #5 00000 000 M |po0000.000 M r
Internal Input #6 000000000 M IDUUIJEIEI.I!IJEI M r
Intenal Input #7 000000000 M iOUIJIJl]!].I]I]EI M r
Intemal Input #8 000000000 M IOI:IIJIJEIEI.I!I]EI M r

Each screen has a Current Value, New Value and Preset Box for each accumulator. A
new meter will have zeros for Current Values.

D> Click Tabs at the top of the screens to access the individual
screens.

Settings can be preset for the following sets of values:

GE COMMUNICATOR EXT - INSTRUCTION MANUAL

Primary Energy

Secondary Energy

Primary Energy (Quadrants)
Secondary Energy (Quadrants)
Internal Input Accumulators
KYZ Output Accumulators

I &V Squared T Accumulators
Cumulative Demand (Secondary)

Uncompensated Energy and Q Hours

D> Click the Preset Boxes for the values you want to set.

> Click Set or Cancel.
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4.12 CT and PT Compensation

The CT and PT Compensation feature allows users to remove the error caused by the CTs
(external to unit) and PTs that are connected to the unit.

Enable CT and PT Compensation:
The steps:

> From the Device Profile (Revnue and Energy Settings), click CT & PT
Compensation > State.

> Enable CT & PT Compensation.

T B PT Compensation

E Enable CT and PT Compensalion

.

D> To send the new profile to the meter click OK and click Update
Device Profile.

D> Exit Device Profile.

D> Click Tools > CT & PT Compensation > Calibration Table Status

‘alibration Table Status

Calibration |Using Factory Table
CT&PT bled
Compensation IEM o
CT and PT C
|- First Time CT & PT Comp Selection | Preload CT & PT Comp with initial values |
Help |

> Click the First Time CT & PT Comp Selection.

> Click Preload CT & PT Comp with Initial Values.
> Click OK.
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CT AND PT COMPENSATION

> Click Tools > CT & PT Compensation > View Callibration Tables.

7/30/2004 03:38:40.22 7/30/2004 0338:39.14
/2004 1431.45.79 2072004 15.50:52.00
EPM Factory Table CT & PT Compensation Table
Cnl;l;ri;non Phase A | Phase B | Phase C A,f? Phase A | Phase B | Phase C A':.“
Voltage 40065 39976 40043 -2070 36059 35978 36039 2070
0.15A 38184 3|73 38228 1586466935 38184 |73 38228 1586466935
0.25A 38168 38150 38219 289354719 38168 38150 38219 269354719
0.50A 38165 38143 38201 289354719 38165 38143 38201 289354719
1.00A 38189 38163 3g221 289354719 38189 3B163 3p2z1 20935473
2.50A 38192 38168 38228 17606926 3|92 38168 36228 17606926
5.00A 38198 38173 38231 17608926 38198 38173 38231 176064926
0.50A @60 19 19 18 19 19 18
1.00A @60 19 19 18 19 19 18
2.50A @60 17 18 8 17 18 18
5.00A @60 16 16 16 16 16 16
10.00A @60 13 13 13 13 13 13
Refresh Print Copy Factory Table to CT & PT Comp Table

OK

> Click Copy Factory Table to CT & PT Comp Table.

> Click OK.

CT & PT Compensation is now Enabled and ready for corrections.

> Collect data to determine the correction required.

Compensate CTs & PTs:

D> Click Tools > CT & PT Comp > Compensate CTs & PTs.

> Follow direction on screens. Click tabs to make additional

corrections.

‘_- x Eroe g E misting How

Binp 1: Voltage 1 St 2 Prowser af Linity | Siesd Povesr st B0 Phane

Instuchons.  Apply Yoltage 1o each Phase. Wiils in eior i pecant lor each
phase. Press Write Mew Gain Factors after emerning all % Errors
for Valinge. Click Step ? Tab

> Click OK.
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1

5.1 Introduction
GE Communicator EXT Software enables you to configure the EPM 6000, 9450/9650 and
9800 GE Panel Meters.
To configure the EPM 9450/9650, see Chapter 3.
To configure the EPM 9800, see Chapter 4.
To configure the EPM 6000, see Chapter 5.

1'—'. If you cannot make a connection, make sure your communication settings match those

shown here.
ROTE
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5.2

5-2

EPM 6000 Configuration

The EPM 6000 meter can be configured using the meter Face Buttons (Menu, Enter, Down
and Right) or the software, GE Communicator EXT, using the IrDA port (Com 1) on the face
of the meter or the RS-485 port (Com 2) on the back panel of the meter. (Hardware
installation and Face Button Configuration are detailed in the EPM 6000 Installation and
Operation Manual.) Once a wired or wireless connection is established and the GE
Communicator EXT 3.0 software is installed in your computer, you can begin to
communicate between your computer and the meter.

5.2.1 Quick Connect

Quick Connect is the easiest way to connect GE Communicator EXT to your meter.

> From the GE Communicator EXT Menu, click Quick Connect or click
on the Connect Icon.
The Connect screen appears.

o Serial Port # Network

Device Address _
Baud Rate

Port CT—
Protocol
Flow Control TSN

Configure the Connect Screen:

D> Click on Serial Port or Network.
The Initial Settings for the meter appear on the screen. If you have
a Licensed version of GE Communicator EXT, you can change any
of the settings.

i—' If you have a demo version, you cannot change the Device Address; it must be “1”.
r;l‘.'YE
Settings:
Device Address: 1 - 249
Baud Rate: 9600; 17,600; 34,600; 52,700
Port: COM 1 - COM 99 (OS dependent)

Protocol: Modbus ASCII or RTU
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Flow Control: None or Hardware

i—' Settings for EPM 6000 IrDA Port Connection:

i Device Address - 1;

Baud Rate - 57600;
Protocol - Modbus ASCII;

Flow Control - Hardware.

> Click the Connect button to connect software to your meter.
If a connection is established, the Device Status screen appears,
showing the Currently Connected Devices.

i If there is more than one device, a list will appear on this screen. Click OK. The GE
'.' Communicator EXT 3.0 Main Screen Appears.

ROTE

5.2.2 Connection Manager

Connection Manager is used if you want to Add or Remove Connecton Locations and/or
Devices at Locations.

> From the GE Communicator EXT Menu, click Connection Manager.
The Connection Manager screen appears.

f._lIlrlrl'_'l:lblIlnf‘l.vJ,\':Il'lf_'l =3 E
List of Locations Connected to Locatio
0002: Warehouse
: GE

0006: New Location

Bemove Edit

Close Connect Disconnect
| Coso [l oot | |t |
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List of Locations:

On the left side of the Connection Manager screen is a List of Locations. These are
locations of one or more meters to which you might want to connect.

Add a Location:

D> Click on the Add button.
The Connection Manager Location Editor screen appears.

Divaicns Al -I_I_H_:._IrH_IFI

On this screen, you program the communication settings for each New
Location:

> Type a name for the New Location.
> Click Serial Port or Network.
> Enter settings.

Com Settings:
Com Port: COM 1 - 99
Baud Rate: 1200 - 115200
Flow Control: None or Hardware
Data Bits: 8 (or 7)
Parity: None (Even, Odd)
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Add a Device:

> Click the Add Button in the Devices at Location box.
If, at the top of the screen, you clicked Serial Port, a Serial Port
Device Connection is added.

> Click Network to add a Network Device Connection.

Here you can add up to 255 Devices (Serial Port and/or Network
connections) at one Location.

Condsed 1 inn Manager Locstse Bl ==

& Senal Fort = Hebwork

[

Divaicns Al -I_I_H_:._IrH_IFI

Device Address Device Name
1 Devic 1

2 Device 2

f" All devices must have the same connection parameters: Baud, Parity and Flow Control.

ROTE

f" Multiple Devices slow down polling.

ROTE

Edit Devices at Location:
> Scroll down to find all devices.

D> Click on any Device Address, Device Name or Description to edit
Device Settings.

The Connection Manager Location Device Editor screen appears.
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> On this screen, program the Device Properties for each device at a

Location.

If the Device has a Serial Port Device Connection, the top example
screen appears. If it has a Network Device Connection, the lower
example screen appears:

Connection Manager Location Device Editor

Device Properties [N

Address
Name

Description

Protocol

Device Type
IP Address

Network Port

Device 1
Device 1
Modbus TCP

EPM 9000 Series
3.90.240.300

502

FIGURE 5-1: Network Device Connection Settings

Connection Manager Location Device Editor

Device Properties

Address
Name

Description

Protocol

Device Type
Comm Port

Device 1

Device 1
Modbus TCP
EPM 9000 Series

FIGURE 5-2: Serial Port Device Connection Settings

Device Properties:

Address: 1 - 247 (Unique Address)
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Name: Easily Recognizable Name
Description: (Type and Number, for example)
Protocol: Modbus RTU or ASCII (Modbus TCP, El Protocol for other devices)

Device Type: EPM 6000 (Others: EPM 4000, 5000, 7000, 9000 Series Meters and I/0
Modules)

Comm Port: 1 or 2 (Serial Port Only)
IP Address: 100.10.10.10 (Example) (Network)
Port Number: 502 (Default) (Network)

D> Click Close to save settings and return to the previous screen.

Edit another Device
> Repeat steps above.

or

> Click Close to return to the Connection Manager screen.

Edit a Location:

> Select a “New Location” listing in the List of Locations Field.
Your selection is highlighted.

D>Click the Edit button.
The Location Editor screen appears, displaying the computer’s
communication settings.

> Follow the above procedure to Edit Locations and/or Devices.

Sort Locations:

> Use the pull-down menu to select a sort method, Ato Z, Z to A,
Newest to Oldest or Oldest to Newest.

> Click Sort By.

Remove a Location:

> Select and click Remove.

Connect to a Location:

> Click once on the location to which you would like to connect your
computer.
You may only connect to one location at a time.

> To change to a different location, you MUST disconnect from the
current location by selecting it and clicking Disconnect.

Click Connect.

When the connection is made, the selected location appears in the Connected To
Locations section.
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D> Click Close.
The Device Status screen appears, confirming the connection. The
Computer Status Bar at the bottom of the screen confirms the
computer’s connection parameters.

If the Connection Fails

A popup screen will alert you. Check that all cables are secure, that the RS- 232 cable is
connected to the correct Com Port on the computer and that the computer is set to use
the same baud rate and protocol as the GE Meters to which the computer is connected.

5.2.3 Disconnect from a GE Meter

To disconnect from a GE Meter or to disconnect from a location, do one of the following:

> Click on the Disconnect Icon.

me Poll Tools IfODevices TOU Calendar Logs !

o G2 W % @@

nlog m‘:t connect cor‘#h’ect polling ¢

> From the menu bar select Disconnect.

{#5) GE Communicator

FIelCumecticn Real-Time Poll Tools IfO Devices

Connection Manager
Quick Connect
Disconnect

> Click on the Connection Manager icon, or from the menu bar
select Connection Manager.

> Select the location from the List of Connections.

> Click the Disconnect button.

5.2.4 Change the Primary Device

5-8

One copy of GE Communicator EXT connected to one or multiple GE Devices may only view
data or Edit Device Profiles from one device at a time - the Primary Device. (An exception is
the Poll Multiple Devices screen; see Chapter 7 for details.)
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To change the Primary Device:
> Select Connection.

> Change Primary Device/Address.
The following screen appears.

Change Devioe

If you have multiple meters connected to GE Communicator EXT, a window with a pull-
down menu appears:

> Select the device you would like to designate as the Primary
Device.

> Click OK.

The Device Status screen, reached by clicking on the Device Status button or by selecting
Tools > Retrieve Device Status, will now list the New Primary Device first.

5.2.5 Merge Connection Databases

This is a tool for combining old Connection directories with new Connection directories.

{4y GE Communicator

File | Connection Real-Time Poll Tools 1/O Devices

Connection Manager
d Quick Connect
pro Di t nnect
Change Primary Device | Address

Merge Connection Databases

From the GE Communicator EXT Toolbar:

> Click on Merge Connection Databases.
The Merge Connection Databases screen appears.
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Merge Connection Databases

Select Two CNEXCOM databases to merge

Select the source cnexcom directory

— T

Select the destination cnexcom directory

I
Select Src_and Dest database directories |

D> Type in the Source File or browse for the file by clicking Browse.

> Type in the Destination File or browse for the file by clicking
Browse.

> Click Merge to import the Source File into the Destination File.

D> Click OK to exit the screen and return to the Main GE
Communicator EXT screen.
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5.3 Configure the EPM 6000 Device Profile

> From the GE Communicator EXT Toolbar, click the Profile icon.
A group of screens appears, the EPM 6000 Profile screens:

m ﬂ!
Scaling | Energy And Dinplay | Communication | Settings | Lot

C1. PT Batos and System Winng

CT Mumerator [Primasy]

CT Denominator [Secondany]

CT Multiplier

CT Fullzcale

PT Humerator [Primay]

PT Denominator [Secondaty)

PT Multiplie:

FT Fullzcalo 0000 volts

Spztem Winng

-

All screens have buttons across the bottom which do the following

> To Print a Report, click Report.
A list of all settings on these screens is printed.

D> To Save current Profile settings to a file, click Save.

v

To Load Profile settings from a file, click Load.

> Click Update Device to send changes to the Device.
Input Password (if Enabled).

> Click OK.
To Update a Device, you MUST be connected to that device.

k4

ROTE
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5.3.1 Configure Settings

The primary screen of the EPM 6000 Device Profile is the Settings screen. Click tabs to
move to the other screens.

EPM 6000 Profile

Password

Enable password for reset

Enable password for configuration

Change Password

Change VSwitch

Device Designation

To change settings:

> Check or uncheck box to Enable or Disable Password for Reset or
Configuration.

> Click Change Password or Change V-Switch.

> Change Device Designation by inputting a new designation on this
screen. See the next sections for details.

Password Settings

Enable or Disable Password for Reset (Reset Max/Min Energy Settings) or Configuration
(Device Profile) by clicking the boxes next to the settings. Enabling the Password protection
will prevent unauthorized tampering with devices.
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When the user attempts to make an unauthorized change, GE Communicator EXT will ask
for a Password using the screen shown here. If the correct Password is not entered, the
change will not take place.

Enter Password

> Change Password by clicking on the Change button.
The Enter New Password screen appears.

Enter the new password

Hew Paszwoad

Retype Mew Pazeword -

> Type in the new password (0 - 9999).
> Retypeit.

> Click Change.
The Enter Password screen appears (as shown above).

v

Input the OLD Password.

> Click OK.
The Device will save the New Password and Restart.

V-Switch Change

The EPM 6000 is equipped with V-Switch® Technology. V-Switch® is a virtual firmware-
based switch that allows you to enable meter features through communication. This
allows the unit to be upgraded after installation to a higher model without removing the
unit from service.

Available V-Switches®:
V-Switch 1 (-V1): Volts and Amps Meter - Default
V-Switch 2 (-V2): Volts, Amps, kW, kVAR, PF, kVA, Freq
V-Switch 3 (-V3): Volts, Amps, kW, kVAR, PF, kVA, Freq., kWh, kVAh, kVARh

V-Switch 4 (-V4): Volts, Amps, kW, kVAR, PF, kVA, Freq., kWh, kVAh, kVARh, %THD
Monitoring and Limit Exceeded Alarms

To change the V-Switch®, follow these simple steps:
> Install GE Communicator EXT 3.0 on your PC.

D> Set up the EPM 6000 to communicate with your computer; power
up your meter.
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> Log on to GE Communicator EXT 3.0 software.

D> Click on the Profile icon.
The SETTINGS screen appears.

> Click CHANGE V-SWITCH.
A small screen appears that requests a code.

{5iyChange ¥-Switch

To change the V-Switch, contact your vendor to purchase an
enciypted key. Be ready with the V-5witch number you wish to
change to and the serial number of your EPM 6000 meter. The
serial number can be found in device status undes the tools
menu.

If you already have the encrypted key. enter the key below.
Then. click ok to change the V-Switch.

> Enter the code which GE provides.
The V-Switch® will be changed automatically and the meter will

restart.

How to get a V-Switch

V-Switches are based on the particular serial number of the ordered meter. To obtain a
higher V-Switch, you need to provide GE with the following information:

1. Serial Number or Numbers of the meters for which you desire an upgrade.
2. Desired V-Switch Upgrade.

3. Credit Card or Purchase Order Number.
Contact your GE representative with the above information. GE will issue you
the Upgrade Code.
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5.3.2 Configure Communications

CONFIGURE THE EPM 6000 DEVICE PROFILE

The Communication Settings on this screen are the settings for the EPM 6000’s two ports,
the IrDA Port (COM 1) and RS485 Port (COM 2).

The settings that appear are the Inital Settings for communication. Any changes may
effect communications between the EPM 6000 and your PC.

GE COMMUNICATOR EXT - INSTRUCTION MANUAL

EF™ BO00 Profile

Communication Sattings

COMT [DA]

Reaponse Delay (meec)
CIMZ [HE48%)

Addhess

Frotowol

Baud Hale

Rezponse Delay (meec)

Response Delay: 0 to 750 (50msec increments)
Address: 1 to 247

Protocol: Modbus RTU or ASCII

Baud Rate: 9600 to 57600

Response Delay: 0 to 750 (50msec increments)
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5.3.3 Configure Energy and Display

This screen displays the Power and Energy Format, Demand Averaging, Auto Scrolling and
Display Configuration.

EF™ BO00 Frofile

Fower and Enerngy Formal

Power Scale

Energy Digite

Energy Decimal Mlaces
Energy Scale

Example

Power Direction

Demand Avaraging

Averging Method
Interval|Minutes]
Sub Inberval

Aulo Soroll Dsplay

Display Conbgpeation

Power and Energy Format
Power Scale: Unit, kilo (k), Mega (M), Auto
Energy Digits: 5,6, 7,8
Decimal Places: 0 - 6

Energy Scale: Unit, kilo (k), Mega (M)

f" The Energy Digits, Scale and Decimal Places settings determine how the Energy Values are
displayed.

HOTE

Power Direction

View as Load

View as Generator

Demand Averaging

Average Method: Block or Rolling
Interval: 5, 15, 30 or 60 Minutes
Subinterval: 1, 2,3 or 4
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Auto Scroll Display

> Check On box for Parameters checked in the Display Configuration
section of this screen to be automatically scrolled on the faceplate
of the meter.

Display Configuration

> Check the Readings that you want displayed on the faceplate of
the meter.

If invalid CT, PT and Interval Settings are entered, a warning will appear on the screen.

5.3.4 Configure Scaling
This screen displays the CT and PT Ratios and System Wiring.

C1. PT Batos and System Winng

CT Mumerator [Primasy]

LT Denominator [Secondaiyl
CT Multiplier

CT Fullzcale

PT Humerator [Primay]

PT Denominator [Secondaty)
PT Multiplie:

PT Fullzcals 0000 wvolts

Spztem Winng

-

CT Ratios
CT Numerator: 5 (1 - 9999)

CT Denominator: 5 (Preset to 5 or 1 Amp and cannot be changed)
CT Multiplier (Scaling): 1 (1, 10 or 100)

PT Ratios

PT Numerator: 600 (1 - 9999)
PT Denominator: 600 (1 - 9999)
PT Multiplier (Scaling): 1 (1, 10 or 100)
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System Wiring
3 Element Wye
Delta with 2 CTs
2.5 Element Wye

CHAPTER 5: CONFIGURING THE EPM 6000 PANEL METER

If invalid CT, PT and Interval Settings are entered, a warning will appear on the screen.
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5.4 Using EPM 6000 Polling and Tools Menus

5.4.1 Using EPM 6000 Polling Menu

The Polling Menu for the EPM 6000 is similar to that of the other GE meters, with two
exceptions:

1. There are fewer screens for the EPM 6000. Unavailable screens may appear
on the menu and be greyed out.

2. EPM 6000 has a unigue screen - Real Time Trending. Details in Polling -
Chapter 7.

The Polling Screens for the EPM 6000 display the following:

Volts, Current: Instantaneous, Minimum and Maximum Values for Voltage, Current
and Frequency.

Poll Multiple Devices: View polling data from multiple connected meters.

Power and Demand: Instantaneous, Minimum and Maximum Values for Power
and Accumulated Energy

Real Time Trending: Displays a graph of instantaneous values. Also provides
Logging of instantaneous values in a .csv (Comma Separated Value) Excel file.

5.4.2 Using EPM 6000 Tools Menu

The Tools/Reset Screens for the EPM 6000 are similar to the other GE meters.

Reset Meter Information: Resets stored Max/Min and Energy Accumulations.
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5.5 Real-Time Poll

After connecting to the meter, on the menu bar, select Real-Time Poll button. A menu of
screens allows the user to select one of the following polling screens:

. Instantaneous Polling

. Poll Max and Min Readings

. Poll Power Readings

. Poll Harmonics

. Poll Internal Inputs

. Poll Limit Status
The individual screens are readings that result from the settings in the Device Profile which
were discussed in the earlier sections of this chapter. The screens are very similar to the

EPM 9450/0650 and 9800 screens. Occasionally, the meter screens will have slightly fewer
readings.

For details on how to utilize the data on the screens, see sections 6.3, 6.5, 6.6, 6.7, 6.8 and
6.11 of this manual.

5-20 GE COMMUNICATOR EXT - INSTRUCTION MANUAL



CHAPTER 5: CONFIGURING THE EPM 6000 PANEL METER TOOLS

5.6 Tools

After connecting to the meter, on the menu bar, select Tools. A menu of the following tools

will appear:

Edit Current Device Profile (covered in earlier sections of this chapter)
Set Meter Time

Retrieve Meter Time

Reset El Device Information

Retrieve Device Status

Low Level Access

Analog Output Programmer

Each of these Tools will be described in the following sections, with the exception of Edit
Current Device Profile, which was described in detail in sections 5-1 to 5-15 of this chapter.
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CHAPTER 5: CONFIGURING THE EPM 6000 PANEL METER

5.7

Set Device Time

> After connecting to the meter, on the menu bar, select Tools.

> Click Set Device Time.

Set Device On-Board Clock
Month Day Year

pate

Hour Minute Second

Time [CH

™ Use PC Time

Ex Ea

> Set the Month, Day, Year, Hour Minute and Second, or click Use PC
Time.

D> Click Send to send the new settings to the meter, or click Cancel.
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RETRIEVE DEVICE TIME

5.8 Retrieve Device Time

GE COMMUNICATOR EXT - INSTRUCTION MANUAL

> After connecting to the Meter, on the menu bar, select Tools.

> Click Retrieve Device Time.
The following screen will appear.

> Click OK to return to the main screen.
To adjust Meter Time, see section 5.18.

Current Device Time
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5.9 Reset Device Information

> After connecting to the meter, on the menu bar, select Tools.

> Click Reset Device Information.
The following screen will appear.

Resel Device Parameters

N Reset All Logs(Fevenue, Power Quality, Elc.)
M Fesel Historical Log 1 (Revenue Log)

M Rezat Historical Log 2 (Revanus Log)

M Fesel Sequance of Events Log

B Reset Digital Input Log

M Fuesel Digital Oulput Log

M Feset Flicker Log

B Reset Wavelorm Log

M Rasot PO Log

> Select the parameters that you want to reset.

> Click OK.
A screen will appear that confirms the reset.

> Click OK to return to the main screen.
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5.10 Retrieve Device Status

> After connecting to the meter, on the menu bar, select Tools.

> Click Retrieve Device Status.
The following screen will appear:

List of Currently Connected Devices

7068 £ P 3651 (] 1] [ anste, Hoally 4712007 11136807 DI71689 4 B
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5.11 Low Level Access

> After connecting to the meter, on the menu bar, select Tools > GE
Multilin Programmer.

> Click Low Level Access.

I o el At eas

16 04 0O OO A0 13 A1 O3 18 a0 08 o0 00 05 a0 oo
o0 00 03 00 G0 0D 90 Od oo

Low Level Access is not required for normal operation. Low Level Access is a
diagnostic tool for third party software and devices. It is designed to be used ONLY by
appropriate level Programming Personnel in conjunction with the Modbus Map.

The latest version of the Modbus Map can be downloaded from the Free Downloads
section of our website: www.GEmultilin.com.
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GE Communicator EXT

Chapter 6: Total Web Solutions

6.1 Overview

ROTE

The 10/100BaseT Ethernet Option (INP100) for GE's EPM 9450, 9650 and 9800 Meters, a
fully customizable web server, provides access to real-time data via Internet Explorer.

GE’s name for this dynamic system is Total Web Solutions®. This is an open design that
enables you to communicate with any device via a variety of open protocols. The system
incorporates a highly programmable network card with built-in memory, installed in 10/
100BaseT Option meters. Each card can be programmed to perform an extensive array of
monitoring functions.

The EPM meter with the INP10 Option does not support Total Web Solutions®©.
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6.2 System Components

The components of the Total Web Solutions®© system are detailed below. Each component
adds special features to this fully configurable system. For Flow Charts of the components
see 6.10to 6.12.

WebExplorer®©: This component uses your Web Browser to provide you with direct access
to all power data. Using your browser, you can access any data file, and because it looks
like a standard HTML web page to an IT department, the data transmits through corporate
firewalls. This fully configurable component allows you to customize your own SCADA
quality web pages, graphics and configurations via FTP Server and/or FTP Client. The Main
Default Page is shown below. This is just an example; the web pages for your data may be
changed or created to your own needs and specifications.

The URL address for this page is: http://www.myEPMmeter.com

(’a GE Power Leader Web Solution.
) ower olul S

4

Volts/Amps Meter Name 00121689

Power/Energy Date/Time 2007-04-17 16:22:18.450
Power Quality
Pulse

Accumulation Instantanaous Maximum Minimum

Inputs 275.68 | 0.00

Voltage/Frequency

Meter v N 0.00 1 2687 | 0.00
Information EISEM o000 | @7ss0 | 0.00
Emails _0.00 | 479.6¢ | 0.00

s B-C 0.00 479.65 | 0.00
Dlagnostic 0.00 | 479.40 | 0.00

Tools 0.00 [ emoa | 0.0

Maximum Minimum

23.49 | 0.00
19.79 | 0.00
1978 | 000
0.89 0.00

Last Max Reset  2007-02-01 13:25:37.110

WebXML®©: A very versatile component for configuring data to your specifications. The
data is polled, then stored in an XML file for later access by any client on the network. The
data can be viewed via a host of applications including Internet Explorer and Microsoft
Excel, PowerPoint and Word.

WebReacher®: With this component, you can access meters anywhere in the world.
WebReacher®© has a built-in Modbus data concentrator that allows you to poll up to 8
devices or 512 unique polling items from any device that uses Modbus RTU and/or Modbus
TCP protocols. WebReacher®© can retrieve the data and consolidate it into web pages
without separate software.

WebMod®: The 10/100BaseT design allows the unit to communicate using Modbus TCP.
Once the programmable network card is placed inside the meter, Port 2 becomes a
gateway. The gateway enables a high-speed interface between the Network LAN and
other Modbus-based IED (Intelligent Electronic Device) equipment. Modbus TCP is an
industry-proven open protocol that can be easily integrated with other software or
hardware.
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WebAlarm®©: Real-Time Email alerts are sent via the Internet to up to 9 recipients
simultaneously for any combination of event notifications. You decide what message is
sent and to whom. Email format can be Short Format or Long Format. Short Format is for
cellphones with text messaging service. Long Format provides detailed alarm conditions
for any devices with full email support (computers, PDAs, cellphones).
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6.3 Hardware Connection

The EPM 9450, 9650 and 9800 meters with the 10/100BaseT Ethernet Option (INP100) have
all the components of the standard Meters PLUS the capability of connection to a network
through an Ethernet LAN or to the Internet via Modbus TCP, HTTP, SMTP, FTP and/or DHCP.
Monitors with the 10BaseT Option (INP10) connect via Modbus TCP ONLY.

INP100 can auto detect the cable type and works with either straight or crossover cable.
INP10 does not have the straight connection capability.

Example: A direct connection between a PC and INP100 can use a straight or a crossover
cable. But, for an INP10 connection, you must use a crossover cable.

EPM 9450/9650: RJ-45 Connection - Meter with 10/100BaseT Option to
Multiple PCs

The 10/100BaseT Option conforms to the IEEE 802.3 specification using unshielded twisted
pair (UTP) wiring, allowing inexpensive RJ-45 connectors and CATS (or better) cabling to be
used.

This LAN connection allows multiple PCs to be connected concurrently. The RJ-45 line is
inserted into the RJ-45 Port on the face of the EPM 9450/9650 with 10/100BaseT option.
The connection using RJ-45 into the EPM 9450/9650 can connect the meter to a network
using Modbus TCP protocol over the Ethernet. To connect with other meters using Modbus
RTU in either remote or local locations, you MUST use Port 2 (which is labeled Ethernet
Gateway) as a Master, and an RS-485 connection. The link using RS-485 is viable for up to
4000 feet (1219 meters).

RS-232: Insert RS-232 cable from a PC into Port 1 and set the Selector Switch to RS-232.
This connection is necessary in order to set the initial software configuration. For details on
EPM 9450/9650 connections and wiring, see the EPM 9450/9659 User’s Manual.

EPM 9800: RJ-45 Connection

The 10/100BaseT option conforms to the IEEE 802.3 specification using unshielded twisted
pair (UTP) wiring. This allows the use of inexpensive RJ-45 connectors and CAT5 (or better)
cabling. An RJ-45 connector is supplied with the meter.

This LAN connection allows multiple PCs to be connected concurrently. The RJ-45 line is
inserted into the RJ-45 Port (or Jack) on the Port 3 cable coming from the back of the EPM
9800 with 10/100BaseT option.

The connection using RJ-45 into the EPM 9800 connects the meter to a network using
Modbus TCP protocol over the Ethernet. You can access the meter with a SCADA system,
MV90 and PCs all at the same time.

RS-232: Use the Optical Port on the face of the meter to make the RS-232 connection. The
magnetic coupler snaps into place; the other end of the cable connects to your PC. This
connection is necessary to set the initial software configuration. For additional details on
EPM 9800 connections and wiring, refer to the EPM 9800 User’s Manual.
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SOFTWARE CONNECTION

6.4 Software Connection

All EPM 9450/9650 and 9800 Meters:

Connect a meter to a computer using Port 1 (9450/9650) or Port 3 (9800) to configure the
network parameters and add a network connection. The meter must be configured to
speak Modbus TCP. (Modbus TCP is the common protocol used for Modbus communication
over a network.)

= The Gateway operates as a Modbus RTU Master with programmable Baud Rate up to

{-' 115200.

ROTE

Direct Connection:

> Click the Connect button on the Tool Bar or select Connect > Quick

Connect.

> Click the Network radio button.

The Connect screen will change from the Serial Port version to this

example.

# Serial Port o Network

Device Address G
Host 3.94.246.209

Network Port S
Protocol

Enter settings for Network Connection (see your Network Administrator for
correct settings):

D> In the Device Address field, enter 1.

D> In the Host field, enter an IP Address or a Registered Name (see
your Network Administrator).

In the Network Port and Protocol fields, the example settings are fixed.

GE COMMUNICATOR EXT - INSTRUCTION MANUAL

> Click Connect.
GE Communicator EXT locates the meter and the Device Status
screen appears, confirming the connection.

> Click OK.
The computer is now connected to the meter.
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The Computer Status Bar at the bottom of the screen confirms the
computer’s connection parameters. Status Bars vary, depending on the
connection parameters.

i You may use a connected external display to view the baud rate, address and
" communication protocol of each port. See Chapter 3 for details of how to configure the
e meter’'s communication ports.

Connection Manager:

Connect a meter to a computer using Port 1 (9450/9650) or Port 3 (9800) to configure the
network parameters and add a network connection. The meter must be configured to use
Modbus TCP. (Modbus TCP is the common protocol used for Modbus communication over a
network.)

i The Gateway operates as a Modbus RTU Master with programmable Baud Rate up to
" 115200.

ROTE

D> Click the Connection Manager icon, or select Connection >
Connection Manager.
The example screen appears:

Conmection Manager

List of Locations Connecied to Location

2]

> Select the New Location listing in the Locations field.
Your selection will be highlighted.

> Click the Edit button.
The Location Editor screen appears, displaying the computer’s
communication settings:

> Enter a Location Name in the field at the top of the screen, if
desired.
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> Click on the Network button.
The screen will change to the following:

Connection Manager Location Editor

# Serial Port o Network Use
Host 10.0.0.1 Connect
Network Port

Disconnect

Devices At Location
Add Serial

Device Add |Device Name

1 Device 1
2 Device 2
3 Device 3

> Enter a Computer’s IP Address in the Host field.

D> In the Network Port field, enter 502 (assigned port for Modbus
TCP).

> To add or remove devices from the network, click Add or Remove.

D> If you are adding a device, click Edit to change the device Name,
Address and/or Description.
The following screen will appear:

Connection Manager Location Device Editor

Device Properties

Address

Name Device 1
Description Device 1
Protocol Modbus RTU

Device Type EPM 9000 Series
IP Address 255.255.255.0

Network Port
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Ethernet Gateway (Port 2) of the Internal Network Option Meter is
used to add multiple additional units. Additional meters must be

configured to speak Modbus RTU and set to the same Baud Rate

(up to 115200) as the Internal Network Option Meter.

{ A computer “talks” to the Internal Network Option Meter via Modbus TCP. This meter
, receives data in Modbus TCP “incoming message format” and communicates with other
devices via Modbus RTU. They do not have to be Internal Network Option units.

If additional devices are required:

>

>

>
>
>

In the Device Address field enter the address assigned to the
additional meter.

Again, each unit MUST have a unique address other than 1. “1" is
reserved as the address of the meter connected to the network.

In the Name field, enter a name for the device, one that is different
from any others at that location.

In the Protocol field, select Modbus TCP.
Leave the Device Type field set to Meter.

Click on the Close button when all information is entered.

If you are connecting to multiple meters at this location:

>

>

6-8

Repeat the above process for all meters.
Each device MUST have a unique address.

To remove devices, select and click Remove.

Click on the Close button when you have finished adding or
removing devices.
The first Connection Manager screen returns.

Click once on the Location to which you would like to connect your
computer.
You may only connect to one location at a time.
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D> To change to a different location, you must first disconnect from
the current location by clicking on the Disconnect button or by
selecting Disconnect from the Connection Menu.

Comninecion Miasniper

List of Locations Connecled to Localion

2

> Click Connect.
The computer connects to the meter via the network.

When GE Communicator EXT has located the meter(s) at that location, the Device Status
screen appears, confirming the connection. The Computer Status Bar at the bottom of the
screen confirms the computer’s connection parameters.

i Troubleshooting the Connection: If the connection fails, check first to see if the both the
'.' physical and software connections to the primary Internal Network Option Meter are
et viable (see below). Once these connections have been checked, check the connections

with other devices.

Suggested checkpoints:
Internal Network Option Meter:
> Check cables.
> Check IP Address, Subnet Mask and Default Gateway settings.
> Check that the Address is 1.
> Check that Modbus TCP was selected in Device Properties.
Other Devices:
> Check all the above except the Address.
> Check that the Address is unique and not set to 1.

> Check that the Baud Rate settings for the Ethernet Gateway (Port 2)
and the Devices are the same.
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Try “Pinging” to a known good network device, such as another computer, to verify
that your computer is connected properly to the network:

> Go to the DOS Prompt (or, Console, if you are using Windows® NT).

> Ping IP Address.
Example: “Ping 10.0.0.1".
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6.5 Setting Up the 10/100BaseT Connection

Setting up the 10/100BaseT Option consists of configuring the web connection and the
Advanced Network Card Screens so that you can access the data you need from the Web.

Once the initial configuration is set, you will not need software, unless you want to make
changes to the configuration. With the Basic Setup, you will be able to access the Default
Screens (page 6-1) that display a variety of Real-Time readings. You may wish to customize
your screens. (See details in section 6.6.)

In order for the Web to access the data from a meter, the meter must have an IP Address.
An IP Address is a number (typically written as four numbers separated by periods, e.g.
107.3.2.54) which uniquely identifies a computer attached to the Internet. An IP Address
can be assigned using a DHCP Server or it can be entered manually.

For your information, here is a brief explanation of DHCP:

DHCP (Dynamic Host Configuration Protocol) was created by IETF (Internet
Engineering Task Force) to enable individual computers on an IP network to extract
their configurations from a server (the “DHCP Server”), or servers, that have no exact
information about the individual computers until they request the information. The
DHCP Server “leases” the IP Address to the DHCP Client for a period of time from 15
minutes to a year. More information can be found in the Internet RFCs (Request for
Comments) regarding available servers and technical details.

¥ In DHCP Mode, if a NACK message is received from the DHCP server, INP100 will stop all
”’ Ethernet activities immediately and start a new DHCP process.

HROTE

6.5.1 DHCP Setup
Enable the DHCP Mode in the meter:

> From Device Profile in GE Communicator EXT, open the
Communication Ports screen.

Click on Advanced Settings.
Click DHCP tab.
Click Enable DHCP.

v VvV VvV V

Access a working DHCP Server.

DHCP Servers automatically assign an IP Address and Subnet
Mask. Some DHCP Servers, such as the one in Windows 2000®
allow you to assign a Default Gateway IP (DHCP Option #3), DNS
IP (DHCP Option #6) and SMTP Server IP (DHCP Option #69) to the
meter. If your DHCP Server does not let you assign parameters
other than the IP Address, enter those values manually.

> Enter a unique computer name (Optional).

This allows the user to access the meter by name, if there is a
DNS Server working in conjunction with the DHCP Server. Please
see your network administrator and the server’s user manuals
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for further details. The Default Computer Name is GE
MultilinNET_XXXXXX where the X's are the last 3 octets of the
MAC Address.

Manual Set Up

> Manually enter an IP Address, if DHCP Mode is OFF.

Alarm [ Emall
1 DhPlorlabwan |
OHCP

For reference - IP Addresses reserved for Internal Networks:

Class A -- 10.0.0.0 - 10.255.255.255
Class B--172.16.0.0 to 172.31.255.255
Class C -- 192.168.0.0 to 192.168.255.255

See RFC1918 for Internal IP Reference.

Basic Items:

IP Address
Subnet Mask
Default Gateway
Nonconfigurable Gateway Port Items:
Data Bits =8
Stop bits =1
Parity = none
Advanced Items:
Gateway Port (RS-485) Baud Rate
Gateway Port Delay

DNS IP (will be needed for WebAlarm email and FTP Client if the Server
Address is entered as a name string, not an IP Address).

GE COMMUNICATOR EXT - INSTRUCTION MANUAL



CHAPTER 6: TOTAL WEB SOLUTIONS SETTING UP THE 10/100BASET CONNECTION

6.5.2 Services & Security
D> Click the Services tab.

> Check the boxes in front of the listed Services to Enable the

features desired.
Unless these Services are Enabled, they will not work.

> If you do not want to Block Password Protected Access, press
OK > OK to return to the main screen and press the Update Device

button.

Block Password Protected Access

This feature blocks access to an EPM 9650 or 9800 at Modbus Address 1 in INP100/102.

The feature was added to INP100/102 runtime firmware in v0.1.52.

Computer Nama [ DMS Ao TFTP Download Alarm [ Emall

Che | [Garvices & Secuity

_GEProwcol €G0) | Modem(NP102) | DHPtorLAMAMAN
(Wl o=

Once it is enabled, the INP100/102 network card will block all network requests when it

detects that a user is sending a password to the meter at Modbus Address 1.

As a result, if the meter is password-enabled and the user is trying to gain access by
sending a password through the network interface via Modbus TCP or through the modem
via Modbus ASCII, the operation will be stopped and the user will not be able to access the

password enabled area.

i—' Use of this feature requires an INP100/102 firmware update and a GE Communicator EXT

software update.
HOTE

Update Procedures:

D> Go to the meter’s /fupdatel.htm page to update its firmware.

(Example: 100.0.0.0/updatel.htm)
> When done, go to /reset_ethernet.htm page to reset it.

> Uninstall the old software.
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> Install the new software.

\

Connect to a meter via serial port and retrieve its Device Profile.

> Under Communications > Advanced Settings (for network card) >
Services & Security, check the box for Block password protected
access to device with address 1.

> Press OK > OK to return to the main screen, and press the Update
Device button.

> Go to menu bar Tools > Password > Enable/Disable to enable
password protection for the meter.

In the meter’s /diag_modbus_tcp_server.htm web page, you should see:

Block set password to meter: Enabled

6.5.3 Computer Name / DNS
D> Click the Computer Name / DNS tab.

& Advanced metwerk Optsn Settings

DHP fiar LANAAR

Campuler Name / NS o TFTF Dewrdsad | Alam/Emed |

-Cnmputnr Nemn

Domain Name Servar (DNS)

Sarver 2 1P addrany [N

> Enter the Computer Name.
> Enter the IP Addresses for Domain Name Servers 1 and 2.

D> Click OK to save settings.
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6.5.4 Auto TFTP Download
> Click the Auto TFTP Download tab.

-Auln TFTP Dol /m8m 0 ————77n9779¥—o m—n —————

Paiamstais used lor nsbao)

256, 256 265,265

755 25K J5E 758

255 255 255,255
255,255 255,255

o Fiienama

> Enable Auto TFTP Download; the port is 69.

D> Enter the TFTP Server IP Address, Client IP Address, Subnet Mask,
Default Gateway and the Download Filename.

> Click OK to Save.

Once that data is saved, it is downloaded automatically until you change it.

6.5.5 WebAlarm/Email

This feature sends out email when an alarm condition occurs. The settings are configured
in the Advanced Network Card Settings. An additional 8 email addresses can be configured
in the poll_profile.xml file.

> Access those settings from Device Profile > Communication Ports
> Advanced Settings.

D> Click the Services tab.
The Services screen appears.

> Enable/Disable the sending of Email by clicking SMTP Client.
The Initial Setting is OFF.
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> Click on the Alarm/Email tab.
The screen appears as it is shown here.

(3E Protocol (EGCH Modem{INP10Z) DHP fiar LANAAR
FTF Cliant I Sarvicas & Gecurity |

4 Beourty | DHLCP
TFTr Dawnioad | Aarm J Email

Computerhame /DS |

Alnrm [/ Email

Emed Sarvet IF Addrass /

Enter the settings below to configure Alarm/Email service.

Alarm/Email Settings:
e SMTP Server IP or Name (Requires DNS Setup).
e Email Server Port Number: 25

e Administrator Email Address/To Address: for user preferred address or any
monitoring software receive address such as GE Multilin’s Dial-In Server.

e Return/Reply/From Address.
e Subject Text: any

6.5.6 FTP Client

This feature allows the user to substitute his own (user-defined) polling profile, web pages
or graphics for the web server. User should set up an FTP Server nearby with a user
account and read-only access for this purpose.

> Access the Advanced Network Card Settings (see above).

> Click the Services tab.
The Services screen appears.

> Enable/Disable the sending of Email by clicking FTP Client.
The Initial Setting is OFF.
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D> Click on the FTP Client tab.
An example screen is shown here.

= Advanced Metwesk Option Settings i
Computer Nama [ DRS darip TETP Dowrilgad Alarm [ Emall
L MoowwNTR) o DNPIorLANMANG
Services & Securny DHCP

-FTP Clirni

FTF Sarver IF Address) Name

B rim Chr

> Enter the following settings to load user defined files.
FTP Client Settings:
e FTP Server IP or Name (requires DNS setup).
e FTP Server Port, Initial Setting is xx.

e Startup Directory: (where files are located)(subdirectory is not
supported). If the file has the same name as the one in the Initial
Files within the meter, the new file will replace the Initial one.

e User Name
e Password.

FTP Client Settings Example:

By default, Microsoft's FTP Server will use “C:\Inetpub\ftproot\” as the root directory. When
a user logs onto the FTP Server, this is the initial directory the user will see.

1

If the files for INP100 are stored in the root directory (“C:\Inetpub\ftproot\”), leave the
“Startup Remote Directory” text box empty.
Example Files in FTP Server’s Root Directory:
e C\Inetpub\ftproot\index.htm
e C:\Inetpub\ftproot\poll_profile.xml
e C:\Inetpub\ftproot\logo.gif When INP100 starts up, it will check to see
what files are in the server’s directory and will download them all.

If the files for INP100 are stored in a subdirectory in the root directory, such as
C:\Inetpub\ftproot\EPM_meters\feeder_12345\ put EPM_meters/feeder_12345 in
the Startup Remote Directory text box.

Note the different “/” between directory names.

When INP100 starts up, it will check for all files in the server’s directory (EPM_meters/
feeder_12345) and download all files found.

GE COMMUNICATOR EXT - INSTRUCTION MANUAL 6-17



SETTING UP THE 10/100BASET CONNECTION CHAPTER 6: TOTAL WEB SOLUTIONS

If there is another subdirectory inside this directory that is not listed in the server’s
directory as above, such as “C:\Inetpub\ftproot\EPM_meters\feeder_12345\info\’,
INP100 will not locate that subdirectory and no files will be downloaded from that
subdirectory to INP100.

That may cause an error during the file downloading process and the system may not
enter its normal operation mode until the subdirectory is removed from the server.

The user should always check the FTP server to see if it's configured properly. To do
this, open the IE browser window, enter the correct address in the URL window.

The standard format is: ftp://lusernamel:[password]l@[ip_address].

Example:
ftp://john:1a2b3c@192.168.1.1 where John is the user name and 1a2b3c is the
password.

6.5.7 INP 102 Ethernet/Modem Combination

INP 102 is an extension of INP 100. It has all the features of an INP 100, plus a built-in
modem. The communication protocol supported by the modem is Modbus ASCII. The
communication protocol supported by the RS-485 Ethernet/Modem gateway port is
Modbus RTU.

The INP 102 converts all Modbus ASCII incoming modem requests to Modbus RTU for
internal and gateway communication, then it converts all response Modbus RTU messages
into Modbus ASCII protocol and send out to the modem. Some of the fixed parameters for
the Ethernet/Modem gateway port are: 8 data bits, no parity, 1 stop bit. The Ethernet/
Modem gateway port's baud rate and delay time are configurable.

The modem has three operational modes:

1.

Modem Command
Mode Invisible to users. Modem is idle, waiting for incoming call.

User Command Mode

Visible to users. If modem password protection is enabled, the user can enter the
password in this mode, so that the modem can grant him access. In addition, the user
can query the modem for its boot and runtime firmware version, modem
identification information.

Passthrough Mode
Normal Operation mode. Modbus requests and responses are passed through the
modem.
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Table 6-1: INP102 Settings

Setting Description

Inactivity Timeout Limits (Minutes) | In Passthrough Mode, if the user does not send
anything to the modem, the modem will
disconnect when this Inactivity Timeout Limit has
been reached.

Rings to Answer (Rings) The modem will answer the call after a certain
number of rings.

Identification User-defined modem ID: up to 32 characters.

Password User-defined modem password: up to 16
characters.

Enable Password Option to enable or disable modem password
feature.

Violation Limit (Attempts) If Password was enabled and the user failed to

enter a correct password, a Violation (Call Failure)
Flag will be set and the Violation Counter will
Increment by 1. Once the total number of
violations goes over the limit of three, the modem
will enter Lockout mode. The modem will not
answer calls until the Violation Lockout Time is
reached.

Violation Lockout Time (Hours) Modem will stay in Lockout mode until this
Lockout Time is reached.

Call Failure Reset Limit (Hours) If the Password was enabled and the Total
Violations (Call Failures) did not reach the
Violation Limit (modem not in Lockout Mode), the
modem resets the Violation (Call Failure) Counter
when it reaches this reset limit.

Share the Phone Line Option to Enable or Disable modem’s Share the
Phone Line feature.

Example:
call failure reset limit = 1 hour
violation lockout time = 24 hours
incoming connection failure count = 3

The first connection with a bad password occurred at 10:00am. Another occurred at 10:05,
a third at 10:30, a fourth at 10:45 (all with a bad password). That's more than 3 in 1 hour, so
the modem will not answer the phone again until 10:45am the next day. If the fourth
connection attempt had been received at 11:31 instead of 10:45, the modem would have
answered the call because the first 3 had "expired” at 11:30.
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Table 6-2: INP102 Modem Commands

Command Description

[3 seconds pause] Set the modem to User Command mode

CM

(3 seconds pause]

ONLINE<CR> Set the Modem to Passthrough mode

E<CR> Command or querying modem’s characteristic information.
Modem returns “INP-102 Ethernet/Modem”

MODEM?<CR> Command for querying modem'’s ID

PASSWORD?<CR> If the Modem Password was enabled, the modem will send this
query to the user once the connection is established, asking for
a Password .
The user must enter the Correct Password before sending any
other user data. The user has 20 seconds to reply with a
Password. If there is no response from the user, the modem will
resend this command.
If the Password was incorrect, the modem will resend this
command. The user can have 3 attempts to enter the Correct
Password before the modem automatically disconnects.

FBOOT?<CR> Command for querying modem'’s boot firmware version

FRUN?<CR> Command for querying modem’s Runtime Firmware version

More information about the modem operation

1. When the Share the Phone Line option is set, the modem should drop the
connection in about 5 seconds, assuming someone picked up the receiver and
didn't hang up. If the receiver was hung up quickly, the connection will not

drop.

2. When the Share the Phone Line option is not set, the modem should not drop
the connection and communication should resume about 10 seconds after
the receiver was hung up. The modem can still drop the connection if the
noise level is too high, such as with repeated pick-up and hang-up or noise at
the receiver. The performance of this mode is not guaranteed. There will be no
valid communication if the receiver is picked up for any substantial length of

time.

3. Nodial out support: User cannot "flash upgrade” the Ethernet/modem's
firmware from a modem connection.

4. Modem and Ethernet connections will close if either detects a change in
device profile or are forced to reset by the user from a web interface.

5. If the firmware does not detect the modem hardware, the modem task will be

stopped.

A modem status/diagnostic web page can be found at /diag_modem.htm.
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6.5.8 DNP for LAN/WAN

SETTING UP THE 10/100BASET CONNECTION

The original DNP 3.0 was designed for serial point-to-point communication (e.g. RS-232)
with limited support for half-duplex serial networks (e.g. RS-485). In order for devices to
exchange DNP messages in a local (LAN) or wide area network (WAN), one must either
augment the protocol to support a network environment or use an existing network
transport mechanism. DNP 3.0 LAN/WAN was specifically defined to transport DNP traffic
on the Internet Protocol Suite.

GE's DNP 3.0 LAN/WAN implementation was based on the specifications described in
DNP3 Specification, Volume 7, Networking, according to the Version 2.0 Draft £ of March 12,
2004. The official DNP 3.0 specifications can be found at www.dnp.org.

Table 6-3: DNP Parameters

Name Settings Notes
DNP Over TCP Enabled If set to Enabled, network card will receive DNP
Disabled over TCP requests.
DNP Over TCP 20000 TCP Listening Port
Listen on Port User Defined
DNP over UDP Enabled If set to Enabled, network card will receive DNP
Disabled over UDP requests.
DNP Over UDP 20000 UDP Listening Port
Listen on Port User Defined
UDP Respond to Client Port If set to Client Port, UDP response will be sent
User Defined to the UDP Request Port. Otherwise, UDP
Response will be sent to a user-defined port
number. Default is fixed at 20000.
UDP Addressing Unicast If set to Unicast & Broadcast, all UDP requests
Broadcast are accepted.
If set to Unicast, network card will check to see
Unicast & if the UDP Destination Address matches the
Broadcast meter’s IP Address.
If set to Broadcast, network card will check to
see if the UDP Destination Address is
255.255.255.255.
If no match, the UDP connection is refused.
Validate Sources Validation If set to Disabled, network card will not perform
IPs Disabled validation on any incoming IP Addresses.
1 1P Address If set to 1 to 4, network card will perform
validations on every IP Address defined by user.
2to4 1P
Addresses
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Table 6-3: DNP Parameters

Name Settings Notes
Validate Source No If set to No, network card will not perform
Ports Yes validations on incoming TCP and UDP Ports for

a given IP Address.

IP Addresses User Defined Up to 4 IP Addresses to validate.

Subnet Mask User Defined Masking bits applied to IP Address. When
defined properly, user can specify validation on
a single (or a range of) IP Address.

TCP Ports, Start User Defined TCP Port Range to be validated.
and End

UDP Ports, Start User Defined UDP Port Range to be validated.
and End

Settings in bold are default for Standard Mode

HOTE
GE's DNP 3.0 LAN/WAN feature is available for certain EPM advanced meters with INP-100/
102 Network Card. Currently, advanced power meters with INP-100/102 have this feature.
If a user chooses to use this feature, the user has to configure the EPM meter's DNP
Custom Classes Map in the meter's Device Profile. See Chapter 4 of this manual for
configuration screens and details.

Modes of Operation
Disabled: Feature is disabled. No DNP 3.0 LAN/WAN communication will be accepted.

Standard: Feature is enabled. Most communication parameters are fixed, except the
port number to which UDP packets respond. Security features are not available.

Manual: Feature is enabled. All communication parameters are configurable. Security
features are available.

A single DNP Over TCP connection and a single DNP Over UDP connection will be available
when it is enabled. While DNP Over TCP connections may be closed at the decision of the
network card, the main meter might also determine that the current DNP Over TCP
connection should be closed.

Since INP-100/102 has several built-in servers, the DNP LAN/WAN TCP and UDP Listen on
Ports defined by the user cannot be one of the following:

Example of setting up validation for IP Addresses
1. SetValidate Source IPs to 1 IP Address.

2. Set Validate Source ports to Yes.

3. Enter IP address, such as 10.0.0.101.

4. Enter mask, such as 255.255.255.128.

5. Enter TCP ports range, such as 20000-20000.
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6. Enter UDP ports range, such as 20000-20000.

As a result, a valid DNP 3.0 LAN/WAN request must come from a device with IP address of
10.0.0.1 t0 10.0.0.127, with TCP and UDP ports set at 20000.

If a DNP Over TCP connection was established and Validation was also enabled, any new
incoming DNP Over UDP connection has the same IP Address as the TCP connection. If
they are different, the UDP connection will be closed.

The DNP address in the DNP LAN/WAN request should always be 1. All incoming
communication for DNP LAN/WAN will go to the main meter and no DNP communication
will go to the INP-100/102's gateway port.

Name Port Number
Echo 7
FTP Server Data 20
FTP Server Control 21
Web Server 80
Modbus TCP Server 502
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6.6 Customizing Screens

6.6.1 Configuring WebExplorer®

All polled data is stored in an XML file: poll_data.xml. Each polled item is located in its
DEVICE_x section as it is programmed in the poll_profile.xml file. The standard data
format for each device is:

up to 64, each with its D_UID, D_LABEL and D_VALUE.

This XML file can be viewed directly in your browser. To display it on a customized web
page, you must set up your browser to run JavaScript. (Configuring XML is detailed in
section 6.6.2.)

= Advanced Metwesk Option Settings -
Computer Nama [ DMS Ao TFTP Download Alarm [ Emnall

CEProiocol €G0) | ModemghPlo) | DHforLANM
g T Services & Security :

Swcurity

Auto Refresh Rate is set in the SetTimeout (JFunction (see Java Script example below).

k4

HOTE

Example of the data file:

<?xml version="1.0" encoding="UTF-8"?>
<!--Embedded network server polled data-->
<GE_Multilin DATA>
<GE_Multilin SYSTEM>
</GE_Multilin_ SYSTEM>
<DEVICE_1>
<DEV_NAME>Meter Demo 1l</DEV_NAME>
DEV_TYPE>Meter 1250< /DEV_TYPE >

<item D UID="1_ 1” D_LABEL="Inst Van”
D_VALUE="+122.46"><item>

</DEVICE 1>
<DEVICE_2>

<DEV_NAME>N/A</DEV_NAME>
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DEV_TYPE></DEV_TYPE>

<item D UID="2_1” D LABEL="Inst Watt” D _VALUE="+0.08 k"></
item>

</DEVICE 2>

</GE_Multilin DATA>

Displaying a value in an HTML file:

(Use JavaScript in the web browser)

Define a unique name for a value to be displayed, such as data_name. Insert [CODE] in the
HTML file where it will be displayed.

Create JavaScript code inside the HTML file (Auto Screen Refresh is set at 5000ms in the
Set Timeout () Function; see Example below) :

Example:

<Script language=Javascripts>

<!--var disp_ value;

var timerID;

var tmp_ name;

var xmlDoc=new ActiveXObject (“MSXML.DomDocument”) ;
xmlDoc.async=true;
xmlDoc.onreadyststechange=do_get_data;

function do_get xml ()

{

xmlDoc.load (“poll data.xml”) ;

{

function do_get data()

{

if (xmlDoc.readyState == 4)

{

if (xmlDoc.documentElement == null)

{

timerID = setTimeout (“do_get_xml();”,5000) ;
1

else

{

disp_value =
xmlDoc.documentElement . selectSingleNode
(“//item[@D_UID:’l_l’]").

getAttribute (“*D_VALUE”) ;
data_name.innerHTML = disp_ value;

timerID = setTimeout (“do_get xml () ;”,5000);
}

}
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//--></SCRIPT>

,[-, Inside the <body> of the HTML file, add on the following:

i Load="do_get xml ()"

Server Side Include Functions

These functions will send data directly to the browser as part of a requested document.
Example of using Server Side Include Functions:

1. In HTML file, add to the first line of that file

<!-- ** THIS FILE DOES CONTAIN REALTIME DATA ** -->

Without that line, any server side Include functions will not be processed by the web
server.

2. Inside the HTML file where you want the info displayed, add

<!--#texec cgi="/[server side include function name]”-->

where [server_side_function_name] can be one of the function names.

3. Todisplay stored email #1's date/time, add the following to your HTML file at the
location where you want the data displayed:

<!--#exec cgi="/ssi_show_email_date_time 1”-->

Table 6-4: General Functions

Server Side Include Function

Parameter Description
Name

get_ip.fn Show local IP address

Table 6-5: Diagnostic Functions

Server Side Include Function

Parameter Description
Name

ssi_diag_cpu

Show CPU

infossi_diag_ethernet_hardware

Show ethernet hardware

info ssi_diag_firmware

Show firmware

info ssi_diag_ftp_server

Show FTP Server

info ssi_diag_imported_files

Show FTP client/imported files
status

ssi_diag_memory

Show memory

info ssi_diag_modbus_com

Show all Modbus communication
info

ssi_diag_modbus_tcp_server

Show Modbus TCP Server info
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Table 6-5: Diagnostic Functions

Server Side Include Function
Name

Parameter

Description

ssi_diag_modem

Show internal modem (INP102)
status

ssi_diag_system

Show system info, such as start time

ssi_diag_web_server

Show Web server info

stats.fn

Show ethernet communication
status

Table 6-6: Stored E-mail Functions

Server Side Include Function

Name Parameter Description
ssi_show_email_date_time 1to 10 Show stored email's date/time
ssi_show_email_subject 1to 10 Show stored email's subject text
ssi_show_email_from 1to 10 Show stored email’s from text
ssi_show_email_to 1to 10 Show stored email’s to text
ssi_show_email_cc 1to 10 Show stored email’s cc text
ssi_show_email_device_name 1to 10 Show stored email’s device name

text
ssi_show_email_contact_person | 1to 10 Show stored email’s contact person

name
ssi_show_email_contact_phone | 1to 10 Show stored email’s contact phone

number
ssi_show_email_alarm_ids 1to 10 Show stored email’s alarm IDs
ssi_show_email_alarm_names 1to 10 Show stored email’s alarm names
ssi_show_email_alarm_details 1to 10 Show stored email’s alarm details
ssi_show_email_send_status 1to 10 Show stored email’s send status

NOTE: 1 = Newest, 10 = Oldest STORED EMAIL FUNCTIONS

Table 6-7: Special Functions for MODBUS DEVICE 1

Server Side Include Function
Name

Parameter

Description

ssi_show_pt

Show PT ratio
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Table 6-7: Special Functions for MODBUS DEVICE 1

Name

Server Side Include Function

Parameter

Description

ssi_show_ct

Show CT ratio

ssi_show_system

Show hookup info

ssi_show_dev_type

Show device type/model

ssi_show_dev_name

Show device name

ssi_show_boot

Show boot firmware version

ssi_show_run_time

Show runtime firmware version

ssi_show_dsp_boot

Show DSP firmware boot version

ssi_show_dsp_runtime

Show DSP runtime firmware version

ssi_show_sn

Show device serial number

ssi_show_com_state

Show COM firmware runtime state

ssi_show_dsp_state

Show DSP firmware runtime state

ssi_show_pw_state

Show password protection state

ssi_show_mac

Show ethernet MAC address

ssi_show_ip

Show IP address

ssi_show_mask

Show subnet mask

ssi_show_gateway

Show default gateway IP address

Show DNP LAN/WAN status

ssi_show_dnp_lan_wan

6.6.2 Configuring WebXML©

The term XML stands for EXtensible Markup Language. XML is a markup language similar
to HTML which is used to describe data.

HTML displays the data. XML does not replace HTML; it compliments HTML.

An XML document is information wrapped in XML tags. A piece of software has to be
written to send, receive or display the document.

The “Rules” of XML

1. The first line of the document, the XML declaration, defines the XML version
and the characters used in the document.

All XML elements MUST have a closing tag. It is illegal to omit the closing tag.
XML tags are case sensitive.

All XML elements must be properly nested.

v E W

All XML documents must have a root tag (first tag in an XML document).
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6. Attribute values must always be quoted. It is illegal to omit quotation marks
around attribute values.

7. Comment syntax is similar to HTML. <!--This is a comment-->

Example of Root Tag and Elements:

The first tag in an XML document is the root tag. All XML documents must contain a single
tag pair to define the root element. All other elements must be nested within the root
element.

All elements can have subelements ("children"). Subelements must be correctly nested
within their parent elements as shown below:

<root>
<childs>
<subchild>..... </subchild>
</child>
</root>
Example of Attributes:

<data i1d="1" value="123"></data>

Poll_profile.xml:
File configured to poll parameters of each device
Root tags: <GE_Multilin_POLL_DATA> and </GE_Multilin_POLL_DATA>
System elements: <GE_Multilin_SYSTEM> and </GE_Multilin_SYSTEM>
Contains system parameters and email addresses
General attribute:

<item DATA POLL_DELAY="400"
ALARM POLL DELAY="1000"
SYSTEM_ COMM_TIMEOUT="1000"
ALARM CONTACT PHONE=""

ALARM_CONTACT PERSON="Administrator”

></item>
Table 6-8: System Attributes
Attribute Description Settings
DATA_POLL_DELAY Poll delay between each Modbus | Min=500 Max=65536

poll, in milliseconds Default=500

SYSTEM_COMM_TIMEOUT System communication timeout, | Min=500 Max=32000

in milliseconds Default=500
ALARM_POLL_DELAY Poll delay between each Modbus | Min= 1000

poll for each device’s alarm Max=65535

polling, in milliseconds Default=1000
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Table 6-8: System Attributes

Attribute Description Settings

ALARM_CONTACT_PHONE | Alarm contact phone number Max size=10 digits

ALARM_CONTACT_PERSON | Alarm contact person name Max size=64
characters

Email Attributes

<item EMAIL 1=""FORMAT 1="long”
EMAIL_ 2=""FORMAT 2="1long”
EMAIL_3=""FORMAT_ 3="long”
EMAIL_4=""FORMAT 4="short”
EMAIL_ 5=""FORMAT 5="short”
EMAIL_6=""FORMAT 6="short”
EMAIL_7=""FORMAT 7="short”
EMAIL_8=""FORMAT 8="short”

></item>

Device Elements <DEVICE_X> and </DEVICE_X>
where X is from 1 to 16.

Contain parameters for each device.

General Attributes

<item DEV_TYPE="Meter 1250”
DEV_PROTOCOL="Modbus RTU”
DEV_NAME="Meter Demo 1”
DEV_ADDRESS="1"

DEV_IP=""

DEV_MAX_PACKET LEN="127"
DEV_POLL_ALARM="yes"”
DEV_ALARM_OPTIONS="1+2+3+4+5+9"
DEV_ALARM DELAY="2000"
DEV_COMM_TIMEOUT=""750"
DEV_PARENT="1"

></item>

Polling Data Elements <DEV_DATA> and </DEV_DATA>
Polling data attributes, up to 64 in each <DEV_DATA> element:
<item D UID="1 1”
D _LABEL="Inst Van”
D ADDR="180"
D_LENGTH="2"

D_TYPE="7"
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D USE_SPECIAL="3"

D_VALUMODE="Primary”

CUSTOMIZING SCREENS

></item>
Table 6-9: E-mail Attributes
EMAIL_X Email address, X is from 1to 8 Max size = 64 characters
FORMAT_Y Email format, Y is from 1 to 8 Strings ‘long’ or ‘short’
Table 6-10: System Elements
. Element .
Device Description Settings
DEV_TYPE Supported device Generic Modbus

name

EPM 1250 (EPM 9450)

EPM 1252 (EPM 9650)

EPM 1260

EPM 1262

EPM 1270

EPM 1272 (EPM 9800)
[~DEVICE_TYPE_LABEL] = Auto
detect device’s type (Only
supported in EPM devices)

DEV_PROTOCOL

Protocol name

Modbus RTU
Modbus TCP

DEV_NAME

User assigned device
name

Max = 32 characters
[~DEVICE_LABEL] = Use the
name stored inside the device
(Only supported in EPM devices)

DEV_ADDRESS

Device address

Modbus protocol = 1 to 247

DEV_IP IP address for XXX KKK KKK KKK
Modbus TCP devices
DEV_MAX_PACKET_LEN Max modbus EPM =127

registers for a
device’s response
buffer

EPM & DMMS = 50

DEV_POLL_ALARM

Enable or disable
device alarm poll
function

Yes = Enable
No = Disable
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Table 6-10: System Elements

Device

Element
Description

Settings

DEV_ALARM_OPTIONS

Alarm poll options

1 = Limits changed

2 = Inputs changed

3 = Waveform captured

4 = PQ (CBEMA) event captured
5 = Control output changed

9 = Communication failure

DEV_ALARM_DELAY Delay time for Min=0
reporting alarm Max = 300000
condition (in Default=0
milliseconds) for limit
and input type
alarms

DEV_COMM_TIMEOUT Device Min = 500
communication Max = 32000
timeout (in Default = 500
milliseconds)

DEV_DATA_FORMAT Data format 0to 0.000000

DEV_PARENT

Parent device ID (see
NOTE)

Value from 1to 16

DEV_MODBUS_REG_BASE

Device’s modbus
register base is either

0 based integer value or
1 based integer value (default)

DEV_TCP_PORT

Remote Modbus TCP
device’s port number

Default setting = 502

Table 6-11: Data Element Attributes

Attribute Description Settings
D_UID User assigned device polling | Max = 16 characters
data unique ID
D_LABEL User assigned data label Max = 32 characters
D_ADDR Modbus register address 0 or 1 based integer value
D_LENGTH Number of Modbus registers
D_TYPE Data type For EPM9450/9650, 9800

devices, use Fx
Communication Data Formats
For Generic Modbus Device
Type, see NOTE below for
values

D_USE_SPECIAL

Special functions

See NOTE*

GE COMMUNICATOR EXT - INSTRUCTION MANUAL




CHAPTER 6: TOTAL WEB SOLUTIONS

CUSTOMIZING SCREENS

Table 6-11: Data Element Attributes

here and a real polled value
matched with this number, a
“** string will be stored in
the xml data file.

Attribute Description Settings
D_VALUEMODE Value mode Raw
Primary
Secondary
Value (for Generic Modbus
Device Type)
Interpreted. See NOTE**
D_CHANNEL Channel ID for I/0 type values | (EPM only)
D_SHOW_KM Format value with k or M Auto = auto show k or M
k = fixed to k
M = fixed to M
D_NA_VAL If a numerical value is set Numerical Value for *** (EPM

only)

D_FUNCTION_CODE

Modbus protocol function
code

1, 2, 3 (default), 4

D_BYTE_ORDER

Data byte order for Generic
Modbus device. (Settings if
source is 0x12345678)

0 MSR, MSB 0x1234, 0x5678:
MS reg first, MS byte first
(default)

1 MSR, LSB 0x3412, 0x7856, MS
reg first, LS byte first

2 LSR, MSB 0x5678, 0x1234, LS
reg first, MS byte first

3 LSR, LSB 07856, 0x3412, LS
reg first, LS byte first

D_SPECIAL

Generic multiplier value for
Generic Modbus device;
applied when
D_USE_SPECIAL issetto 6

1 = Default

D_TAG_SPECIAL

Cross linked multiplier ID for
Generic Modbus device

Setting is any unique D_UID’s
setting within polling profile

D_MASKING_TYPE

Data masking type for
Generic Modbus device

0 = do nothing (default)
1=NOT

2=0R

3=AND

4=NOR

5=NAND

6 =XOR

7 =XNOR
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Table 6-11: Data Element Attributes

Attribute Description Settings
D_MASKING_VALUE | Data masking value for 0x0 = default
Generic Modbus device; Example of a 3 byte value:

setting is hex ASCII string for | 0xAB12CD
up to 8 bytes of data

D_CFG_FILE Configuration file name for Case sensitive file name up to
Generic Modbus device 128 characters; the file must
be available at system start up
using FTP download

D_VALUE Value processed by Total
Web Solutions and stored in
poll_data.xml file

D_REF Reference info or value for Data source is the
polled item; stored in configuration file
poll_data.xml file

¥ Parent device ID (DEV_PARENT), for polling expansion beyond the 64 items per device
” limitation. If set, it will use the parent device’s communication settings.

,L-, Values for Generic Modbus D_TYPE:
1 =ASCll string
2 = 1 byte, signed high byte of the Modbus Register
3 =1 byte, signed low byte of the Modbus Register
4 =1 byte, unsigned high byte of the Modbus Register
5 =1 byte, unsigned low byte of the Modbus Register
6 = 2 bytes, signed integer
7 =2 bytes, unsigned integer
8 = 4 bytes, signed long integer
9 = 4 bytes, unsigned long integer
10 = 8 bytes, signed long long integer
11 = 8 bytes, unsigned long long integer
12 = 4 bytes, IEEE float
13 =1 digit, 8 bits representation
14 =1 digit, 4 bits representation (aka Packed BCD)
15.= 1 byte, signed
16 = 1 byte, unsigned
17 = 8 bytes, IEEE float
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4

HOTE

4

HOTE

* parameters for D_USE_SPECIAL:
0 = do not multiply any number
1 =multiply by CT ratio (mainly used for current values)
2 = multiply by CT Aux ratio
3 =multiply by PT ratio (mainly used for voltage values)
4 = multiply by PT Aux ratio
5 =multiply by CT and PT ratio (mainly used for power, energy values)

6 = multiply by the value in D_SPECIAL (generic modbus device only)

** |f D_VALUEMODE is set to Interpreted, when used with Meter Input Values, the result will
be a user-defined name in the Meter’s Device Profile instead of a value of 0 or 1.

Poll_data.xml
Root tag: <GE_Multilin_DATA> and </GE_Multilin?DATA>
One (1) system element: <GE_Multilin_SYSTEM> and </GE_Multilin_SYSTEM>
Eight (8) device elements: <DEVICE_X> and </DEVICE_X> where X is from 1 to 8.

In each of the 8 device elements: Device info elements: card copies data from
poll_profile.xml

<DEV_NAME> and </DEV_NAME>
<DEV_TYPE> and </DEV_TYPE>
Up to 64 polling data attributes: card copies data from poll_profile.xml
<item D UID="1 1”
D LABEL="Inst Van”

D VALUE="+126.06" (Data value).

></item>

Configuration File (for Generic Modbus Device)

The purpose of the configuration file is to allow the user to set what real value or
information could be available in the poll_data.xml file. Each configuration file allows the
user to set up 8 interpreted values or strings. The configuration file's format is XML.

Below is an example xml file with three values:

<?xml version="1.0" encoding="UTF-8" ?>

<GE_Multilin_CONFIGURATION>

<item CFG_COMPARE TYPE="Value” CFG_VALUE="0” CFG_REF="Disabled” />
<item CFG_COMPARE_TYPE="Value” CFG_VALUE="128" CFG_REF="Enabled” />
<item CFG_COMPARE TYPE="String” CFG_VALUE="107 EPM 1250”
CFG_REF="EPM 1250 Meter” />

</GE_Multilin_ CONGFIGURATION>

The root tags are <GE_Multilin_CONFIGURATION> and </GE_Multilin_CONFIGURATION>
with up to 8 items between the root tags.
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CFG_COMPARE_TYPE settings are “Value” for numeric comparison or “String” for text

comparison.

CFG_VALUE can be a numeric value or text string (up to 256 characters) to be used for

comparison.

CFG_REF is any interpreted value or text string when the comparison returned a
match (up to 256 characters for a text string).

D_REF is the corresponding value in the poll_data.xml file.

Order of Data Processing for Generic Modbus Device

The steps in data processing are as follows:

[> Set byte order

D> Apply bit masking

D> Apply multiplying factor

D> Apply interpreted values from generic file(s)

6.6.3 Configuring WebReacher©®

Through the configuration of poll_profile.xml, you can poll up to 8 individual devices or up
to 512 unique items via Modbus RTU protocol or Modbus TCP protocol.

Devices supported: Any device that supports Modbus RTU or Modbus TCP protocol (with at
least one available socket).

Devices supported for Advanced Features: EPM 9450/9650 and EPM 9800. (Use Generic
Modbus device settings for EPM 4000, 5000, 6000, 7000 meters.)

System set-up: Set DATA_POLL_DELAY in milliseconds; the system will pause between each
Modbus poll. Set SYSTEM_COMM_TIMEOUT in milliseconds.

Example:

<GE Multilin POLL DATA>

<GE Multilin SYSTEM>

<item DATA POLL DELAY="400”SYSTEM COMM_TIMEOUT="500"></Item>

</GE_Multilin SYSTEM>

</GE Multilin POLL DATA>

Device Set-up: within the boundary of <DEVICE_X> and </DEVICE_X>

>
>
>

Assign a device type, DEV_TYPE.
Assign a protocol, DEV_PROTOCOL

Assign user defined device name, DEV_NAME (should be unique in
a system).

Assign Modbus device address, DEV_ADDRESS.

If protocol is Modbus TCP, assign the remote device’s IP address
and the TCP port number, DEV_IP and DEV_TCP_PORT.

Set max Modbus packet length in number of registers,
DEV_MAX_PACKET_LEN.
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> Set device's communication timeout in milliseconds,
DEV_COMM_TIMEOUT.
The timeout value should be longer for devices that speak Modbus
TCP than for devices that speak Modbus RTU, depending on
network traffic.

> Set device's data display format, DEV_DATA_FORMAT, from 0 to
0.000000.

D> You can expand the polling item limitation of 64 items per device by
setting a device as a child device of a parent device.

For example, in <DEVICE_X> section, if you set it to be the parent device, DEV_PARENT must
be X or 0. Then for <DEVICE_Y>section, if you set the device to be a child device of X, set
DEV_PARENT to X. Other parameters can be omitted.

Example:

<GE Multilin POLL DATA>

<DEVICE 1>

<item DEV_TYPE="EPM 1250”
DEV_PROTOCOL="ModbusRTU”
DEV_NAME="EPM Demo 1”
DEV_ADDRESS="1"

DEV_Ip=""

DEV_TCP_PORT=""

DEV_MAX PACKET_ LEN="127"
DEV_COMM_TIMEOUT="750"
DEV_DATA FORMAT="0.00"

DEV_PARENT="1">
</item>

</DEVICE 1>

</GE_Multilin POLL DATA>

Polling Item Set-up

In each DEVICE_X, DEV_DATA section, you can have up to 64 items. Any extra items will be

ignored.
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Set a unique ID, D_UID, so any program can easily access this item.
Set a data label, D_LABEL (optional).
Set Modbus register in decimal, 1 based, D_ADDR.

v VvV VvV V

Set how many Modbus registers, D_LENGTH. Note: Each register is
2 bytes long.

v

Set data type, D_TYPE. (See Modbus Protocol Mapping Manual.)

v

Set special operations, such as multiplying PT or CT ratio,
D_USE_SPECIAL.

> Set value mode, D_VALUEMODE as primary, secondary or raw
value.

> Set display units, D_SHOW_KM (optional).
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> Set a N/A value, D_NA_VAL (optional).
Example:

<GE_Multilin_ POLL_DATA>
<DEVICE_1>
<DEV_DATA>
<item D _UID="1_1"
D _LABEL="Inst Van”
D ADDR="180"
D_LENGTH="2"
D_TYPE="7"
D USE_SPECIAL="3"
D _VALUEMODE=" Primary”
></item>
[...up to 64 items...]
</DEV_DATA>
</DEVICE_ 1>

</GE Multilin POLL DATA>

6.6.4 Configuring WebMod®©

HROTE

WebMODO allows the network to interface with Modbus-based EIDs. WebMOD® supports
12 Modbus TCP sockets (12 simultaneous connections). The Modbus Port Number is 502.
The Modbus Port Number is set on the Location Editor screen and Devices are added to the
Network on this screen.

If you have a firewall in your system, you must ask your network administrator to grant
communication access on TCP/IP Port 502.

Modbus TCP Format:
[6-byte Header] [Modbus RTU message without checksum]

Header detail: [2 Bytes - Sequences/Transactions ID] [2 Bytes - 0s] [2 Bytes - Length,
Number of Bytes following]

Example:
Request:
01 03 00 00 00 06 01 03 00 00 00 02

Transaction #259, 6 Bytes long, Modbus RTU Request for Address 01, Function Code
03 (read holding registers), Start at Register 0 for 2 registers.

Response:
010300000007 01 03 04 XX XX XX XX

Transaction #259, 7 Bytes long, Modbus RTU Response for Address 01, Function Code
03, 4 Bytes long data.
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This will not support multiple Modbus requests and responses in a single Modbus TCP
packet. For INP10 and INP100 Options, all requests with Modbus Address 01 will transmit
to the meter itself. All other requests with Modbus Addresses other than 01 will transmit to
the RS-485 Gateway Port.

6.6.5 Configuring WebAlarm®

The user must Enable this feature.

> From the Device Profile, click Communication Ports

D> Click the Advanced Settings button.
The following tabbed screens will appear:

> Click the Services tab.

> On that screen, click the SMTP Client box.

{3 Proocol (EGL)

R o 15 L R
Computer Nama | DFS

Alnrm [/ Email

> Click the Alarm/Email tab.

The screen (shown here) allows you to configure one Email
Address, which will be stored in the meter for single user or
administrative use. Eight additional addresses can be
programmed in the poll_profile.xml file (see WebXML).

The alarm format for the Administrative Address is always Long
Format to insure that the alarm detail will be transmitted.

> Enter the following values on this screen to configure the
Administrative Address:
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Email Server IP Address/Name:
IP Address, Name, 10.0.0.250, or mail@abccorp.com.
Email Server Port: Port 25 is the Default.

Email Monitor Email Address/To Address: the Primary Email
Address to be notified of an event.

Return/Reply Address/From Address: Administrative Email
Address.
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e Email Subject Text: Typical Message might be “Limits Exceeded”.

If your email server (SMTP server) requires authentication before sending out the
email, you must enable the checkbox and supply the correct user name and password
in the configuration screen or the device will not be able to send out emails. This
feature is implemented according to ESMTP Specification and supports 64-bit
encryption for the user name and password.

> Click OK or Cancel.

Configure more Email Recipients:
Edit the poll_profile.xml file saved in FTP Server (see FTP Server):

> From EMAIL_1 to EMAIL_S8, enter the email address within the
double quotes

> From FORMAT_1 to FORMAT_S8, enter the format name as either
“short” or “long” within the double quotes.
A section of a poll_profile.xml file is shown below without values
entered.

<GE_Multilin POLL_DATA>

<GE_Multilin_SYSTEM>

<item EMAIL 1=""FORMAT 1=""

EMAIL_2=""FORMAT_ 2=""

EMAIL_ 3=""FORMAT 3=""

EMAIL_4=""FORMAT_ 4=""

EMAIL_ 5=""FORMAT 5=""

EMAIL_6=""FORMAT_ 6=""

EMAIL_7=""FORMAT_ 7=""

EMAIL_8=""FORMAT_ 8="">
</item>

</GE_Multilin SYSTEM>

</GE_Multilin POLL DATA>

Short Format

For all handheld mobile devices with text messaging service capable of receiving up to 160
characters. Character number includes sender address, subject and body plus additional
separator characters. This format is defined by GE Multilin and the user cannot modify it.

Example of the Short Format:

(64 characters of sender’s email address]##[32 characters of Meter ID]
#Alarm([10digit operator’s phone number]
IDS1+2+3+445+6+7+8+9+10+11+12+13+14+15+16

Long Format

For all handheld mobile devices and PC users who can receive regular email. This includes
detailed alarm information.

Example of Long Format:
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Device Name: Meter Demo 1

Contact Person: Administrator

Contact Phone: 1234567890

Alarm IDs: 1+2+3+4

Alarm Names:

- (1) Limits changed

- (2) Inputs changed

- (3) Waveform captured

- (4) PQ (CBEMA) event captured

Alarm Details:

Limits:

- (4) 1s 1A, Below Limit 2, Combination=0R, value = +0.38
- (5) 1s IB, Below Limit 2, Combination=0R, value = +0.38
- (6) 1sIC, Below Limit 2, Combination=0R, value = +0.38

Inputs:

- (1) HSI'Input 1 BK101 Off
- (3) HSI Input 3 Closed

- (4) HSI Input 4 Closed

Configure Alarm Polling Options:
> Enter values within the double quotes.

> To enable the polling for a device, set DEV_POLL_ALARM to Yes; to
disable it, set No.

Alarm polling options: 1 to 9 (See table below).
The default is to send alarm emails for all options, 1 to 9.
You can configure the polling profile to have any combination of options:
> Edit the poll_profile.xml.

> Set up the alarm polling options by concatenating the options IDs,
such as: “1+2+3+4+5+9".

> Set the alarm delay for limits in Milliseconds (a value of 1000 = 1
second).
If a limit condition occurs for 1 second or more, an alarm email will
be sent.

<GE_Multilin POLL_DATA>

<DEVICE_ x>

<item DEV_POLL ALARM=""

DEV_ALARM OPTIONS=""

DEV_ALARM DELAY="">
</item>

</DEVICE_x>

</GE_Multilin POLL DATA>

X Most of the Alarm Triggering Conditions for EPM devices rely on the device’s
" configuration in the Device Profile. Make sure that the settings are correct for Limits,
e Inputs, Waveforms, etc.
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Table 6-12: Alarm Polling Options

Oplgon Option Name Description

1 Limits exceeded Any limit condition exceeded for the 32
EPM limit channels

2 Inputs abnormal condition Any internal digital input abnormal
condition

3 Waveform captured When EPM captures a waveform

4 PQ (CBEMA) event captured When EPM captures a PQ event

5 Control Output changed When any relay modules connected to
meter changes state

9 Communication Failure Network card has difficulty talking to EPM
Meter

Configure Alarm Polling for more individual devices.

Edit the poll_profile.xml file for each device’s section. Configure the parameters.

<GE Multilin POLL DATA>

<DEVICE x>

<item DEV_POLL ALARM=""

DEV_ALARM_OPTIONS=""

></item>

</DEVICE x>

</GE_Multilin POLL DATA>

Common Problem

If you entered a name for the SMTP Server instead of an IP Address, make sure your DNS
Server is working and you have either set a DSP IP inside the meter or your DNS can supply
a DNS IP. Otherwise, if it cannot resolve the name to an IP translation; no email will be sent.

Stored Emails

User can access the stored_emails.htm page from any internet browser. The last 10 emails
sent will be stored in the RAM on a FIFO basis (First In, First Out) and will be displayed in
descending order. The page will be cleared after a complete system restart.
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6.7 FTP Server

Abuilt-in FTP Server is available for INP100. It has a 3-user limit; three users can connect to
the FTP Server simultaneously. The FTP Server logon User Name and Password are stored
in the INP100 card, not in the meter’s programmable settings. The Initial FTP Server User

Name and Password are: GE Multilinnet and inp100. The FTP Server’s quota is 4Meg RAM.

To change the Initial FTP User Name and Password, switch to INP100’s boot mode and
change the Initial Settings. (See section 6.9.)

To copy a file into the FTP Server, simply copy the file and paste it into the Server. If there is
a file with the same file name in the Server, you must delete the existing file first, then copy
and paste the new file.

If the memory quota is filled before a new file is completely copied into the FTP Server, that
file will be deleted and an error will be sent to the FTP Client.

Since poll_profile.xml and poll_data.xml file sizes can be dynamic, it's preferable to have
some reserved space in the FTP Server for those files.

Example: After a test run, if poll_data.xml is approximately 1kB, you should reserve at
least 4kB for those files. The ratio is about 1 to 4.
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Update Network Card Firmware from a Browser (in Runtime Mode ONLY)

Network card firmware can be easily updated via the Web. Follow these steps:

D> Start your browser.

D> If you know the meter’s IP Address, type it in the browser’s URL
Address Bar.
The Main WebExplorer screen appears.

GE Power Laader Wab Solutions
P —— M Sarma DOL21889
Power/Eneray B paremime F007-D4-17 16:15:09.560
Power Quality
moiss voltagn /Freguancy
Acoumiulation Mininrem
Inpais
Maler
Enfurmation
Ermails
Diagrostic
Tonds
Instant anoous T S
Lost Max Reset  2007-02-01 15:25:37.110
> Click Tools.
> Click on Firmware Upgrade, or add /updatel.htm to the end of

>

the URL.
The Enter Network Password screen will appear and ask for a User

Name and Password.

Type User Name and Password into Windows.

Foter Network Password R E

? Pleame hype wour urer name and paraoid

Siler 394246209
Frask Subrnslralos
User Mame: |
PBasswroed |

™ Save thit parsveced i volr paztwerd it

[Tk ] cawe |

Initial User Name = eignet

Initial Password = inp100
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‘F_" See section 6.9 to change User Name and Password.

D> Click OK.

The Update Run-Time Firmware screen appears:

D1t |00 gl B D Derspmmare ool [ exct Englones proeiibed b OF Cismrses g ek =10 2
i [ ) b2 4 24 200 i i ] = & -
X7 - & o [ B o Tl ,-".”.,.,,_'m“ i
L] Irlwl.lsd.nmwrﬂn] d AstTah B8
Ugidate TN 100 Bisi-Hims §ismisan

Chck en the Browse bufton to select the fimware file

bek a0 1R UpHars Cun- TmE §irswars BUCTSn 1S canting

Plaais nole: the updiles procais could 18ke ieve sl monbe

| Dttt
Upate Pun-tes Fimeas

& o 18 Loca kvt
> Click the Browse button to select the correct runtime firmware file
D> Click on the Update Run-Time Firmware button to continue

The whole process can take several minutes. Make sure that
during the process you do not close the Update Run-Time
Firmware screen (or updatel.htm browser window).

During the update process, the INP100 Update Run-Time
Firmware Status screen appears. It displays the current status of
the update.

D> If the update is successful, restart the connected meter.
Restart one of two ways:

> Go to reset_ethernet.htm. (Click on Restart.)

> Power down/up the connected meter.
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6.9 Update Network Card Firmware from GE Communicator EXT

Using this screen is the ONLY way to change the Boot Firmware and Username and
Password. Changes are easy with this screen. Usage is the same for all meters.
Connections are different.

While you are on this screen, the Network Card is in BOOT MODE.

Changes made here DO NOT modify the meter’s Device Profile.

> Using an RS-232/RS-485 converter, connect your computer to the
EPM 9800 Port 1.
Port 1 is RS- 485, so an RS-232/RS-485 Converter is required to
create an RS-232 serial connection.

> For EPM 9450/9650, move the switch beneath Port 1 to select RS-
232; no converter is required.
Make sure that the meter is connected to your network and is
operating properly.

This screen is not supported by meters with the INP10 Option.

HOTE

> Close the Device Status window.

> Select from the menu bar Tools/Network Card Settings.
The Network Card Run Time Update screen appears (see below).

> Make sure there is a check mark in the checkbox at the top of the
window for Communicate through Meter. If there is no check, click
on the box.

> Click Connect at the top left of the window. (Progress is shown in a
sub-window at the bottom of the screen.)
When connected the “Boot Version” window lists data about the
Network board.

A blinking red bar at the bottom of the window (and a pinging sound) will remind the user

i
”’ that the meter is now in Boot Mode and the meter is not available to other users via the
HOTE

Internet.
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D> Click on Retrieve Settings to retrieve the network settings used to
download Flash Files for updating the network option board via
TFTP. (The Initial Settings appear in the settings windows.)

D> In the text boxes provided, enter the name of the Runtime Update
File and/or Boot Update File.
Check with your Network Administrator and make any changes
necessary to the network settings.

i These changes facilitate file transfers while in Boot Mode; there is no permanent change.
’.' Click on Write Settings to send the updated settings to the Meter. A screen will ask, “Are

HOTE

you sure you want to Update the Flash File Settings?” Click Yes to update. The sub-window

will display “Write Completed”.

> Start up a TFTP server on your computer.

D> Set the default file path for the TFTP server to the location of the
Runtime/Boot Flash file location (TFTP server software is available
from GE.)

See Appendix D for more information on TFTP.).

D> To update Runtime/Boot, click on Update Runtime or Update
Boot.

D> Click Yes to verify that you would like to update the Runtime/Boot
firmware.
After the update is completed, the message Update Completed
will appear in the sub-window.

> To Change the Username and Password, type in the Current
Username and Password, then the New Username and Password.
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The Initial Username and Password are GE Multilinnet and
inp100. You will not be able to change the Username and
Password unless you know the Current Username and Password.
(A screen will ask, “Are you sure you want to change the
Username and Password?”) If you click Change Password, a note
in the sub-window will confirm the Password changes.

> To close the Network Card Runtime Update window, click OK.
GE Communicator EXT will update the meter. After approximately
one minute the network will resume its normal functions.

,[--’, It is VERY IMPORTANT to store the passwords in a safe place and to change them

frequently.

ROTE
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WEBXML FLOW CHART

6.10 WebXML Flow Chart

CONFIGURATION

INP-100
10/100BaseT Ethernet Card
WebXNML

<5

Setup your FTP server, create an
user account with read-only
access for devices

configure poll_profile.xml
1) XML editor or text editor (MS
Notepad, etc)

Root tag
1) <EIG_POLL_DATA> and </
EIG_POLL_DATA>

v

System element
1) <EIG_SYSTEM> and </
EIG_SYSTEM>

Y

System attributes
1) DATA_POLL_DELAY
2) SYSTEM_COMM_TIMEOUT
3) ALARM_POLL_DELAY
4) ALARM_CONTACT_PHONE
5) ALARM_CONTACT_PERSON

v

Email attributes
1) EMAIL_x, x=11t0 8
2) FORMAT vy, y=1t0 8

Device elements
1) <DEVICE_x> and </DEVICE_x>,

x=1to0 8
Y

Device's general attributes
1) DEV_TYPE
2) DEV_PROTOCOL
3) DEV_ADDRESS

Device's data element
1) <DEV_DATA=> and </

DEV_DATA>
v

Device's data attributes
1) D_ADDR
2) D_LENGTH
3)D_TYPE

Y

Save file and send it to FTP server,
modify web page files if necessary

GE COMMUNICATOR EXT - INSTRUCTION MANUAL

ACCESSING DATA

<%

All polled data are stored in
XML File poll_data.xml

!

FTP client programs

v

Web browsers (IE, etc)

Y

User software (MS Excel, etc)
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6.11 WebExplorer Flow Chart

INP-100
CONFIGURATION 10/100 BaseT Ethernet Card ACCESSING DATA
! We bEIplOl‘El’ I
Setup your FTP server, create an All polled data are stored in
user account with read-only access AML File poll_data.xml

’ !

Configura the poll_profile. xmi file

(see configure WebXML for .
details) and transfer it to FTP FTP client programs
Server +
Design web pages and pictures Web browsers (IE, atc)

and transfer them to FTP server

Edit Device Profile
Communication Parts User software (M3 Excel, etc)

1) IF address (if not in DHCP mode)
2) subnet mask
3) default gateway

| Advanced Settings |

| DHCP Tab/Screen ) If use DHCP, check the Enable

DHCP hox
COMPUTER NAME/DNS 1) DMNS IP #1
Tab/Screen - 2) DNS IP #2 (opticnal)

v

SERVICES TabiScreen -

Check FTP Client (Initial setting:
OFF)

1} FTP Server IP or Name(DNS
satup requirad)

2) FTP Server Port Number

FTP Client Tab/Screen  —m= 3) Startup Directory on the sarver
(files in subdirectory are not
supported)

4) User name and password
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WEBALARM FLOW CHART

6.12 WebAlarm Flow Chart

CONFIGURATION

INP-100
10/100 BaseT Ethernet Card
WebAlarm

<L

Edit Device Profile
Communication Ports
1} IP addresz {if not in DHCP mode)
2} subnet mask
3) default gateway

Y

[ Advanced Settings I

Y
[ oHCP Tabiscreen |—-

If use DHCP, check the
Enable DHCP box

| SERVICES Tab/Screen |—p-

Check SMTP Client to
Enable/Disable Email
(Initial setting: OFF)

Y
ALARM/EMAIL Tab/Screen |—.-

1) SMTP Server IP or Name
(DNS Setup Required)

2} Email Server Part Number
3) Administrator Email Address
(User Prefarred Addrass or Any
Manitoring Recaive Address)
4) Return/Reply/From Address

5) Subject test
Y
COMPUTER NAME/DNS 1) DNS 1P #1
Tab/Screen ™12} DNS IP #2 (optional)

'

Modify poll_profile.xml file
if customizing WebAlarm
for
1) additional email i

addresses and farmats
2) Alarm palling intervals
3) Alarm farmat types

GE COMMUNICATOR EXT - INSTRUCTION MANUAL

See configuring
WebExplorer and
WebXML for details

ALARM

b

WebAlarm
Feal Time Email Alerts
(Up to 8 Simultaneous

Recipients)
Short Format Long Format
(Text (Full Email
Messaging) Support)
Cell Phones 1) Computers
2) PDAs
3) Cell Phones
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GE Communicator EXT

Chapter 7: Real-Time Polling

7.1 Overview

The Real-Time Polling features of GE Communicator EXT are used to continuously view
instantaneous and stored values within one or several EPM Series 6000, 7000 and 9000
Meters. GE Communicator EXT provides tabular views of Metered Values, Circuit
Measurements, Interval Data, Power Quality Values, Pulse Data and Input/Output Status
and Accumulations.

The Real-Time Polling features are divided into three groups, accessed by clicking the
Real-Time Polling menu:

1. Real-Time Readings

2. Revenue, Energy and Demand Readings

3. Power Quality and Alarms.
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All screens are not available on all models. (EPM 6000 meters have a unique screen,)

Fle Connection | RealTeme Poll Tocks U0 Devices TOUCslendsr Logs Wew Hebp

@m Instankanscous Poing
iﬂ =t Rmverue, Enorgy and Demand Readings # Poll Max and Min Readings
proble "UNS prwer Qually and Alams ¥ Poll Reading Grid

Pl Mukipie Dervices,

Pl External Anakog Ingats

mmm*mmrmwmmcmwmm
m Rl Tins Readngs I-Im e o
profile " e Qualty and aliems *  Demand
Enengy
Energy, Pulses and Acoumdstiond in the Intervel
Trkernal KYZ Cutput Acoumulsbors
Total Aver sge Power Fackor
Time of ise Regeters

ol Pulse Accumlations

FIoCorrmtloniRod-ThBPolka 1O Devices TOUCdendaLogsmmb

GE Communicator EXT receives data from one connected device at a time—by default, the
Primary Device. To view polling data from multiple devices, either select Poll Multiple
Devices (section 7.2.4) or change the Primary Device (select Connection, Change Primary
Device; see section 2.7).

= Clicking the Polling button on the Tool Bar is the same as selecting Instantaneous Polling

i
'.' from the Menu Bar. Clicking the Phasors button on the Tool Bar is the same as selecting
e Phasors from the Menu Bar.
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7.2 Real Time Readings

7.2.1 Instantaneous Polling
To view instantaneous polling data for the primary device, either
> Select Instantaneous Polling from the Real-Time Polling menu,
OR
> Click the Polling button on the Tool Bar.

The Instantaneous Polling screen appears.

] Freancy

Faal Fuwar [W)

Apparent Powar [VAs)

The graphic representation on the right side of the screen displays the options listed in the
pull-down menu beneath it (Volts A, B, C; Current A, B, C). Select either spectrum or
waveform view by clicking on the Spectrum/Waveform button.

D> Click the radio button in the lower right corner to select either 1
Second or 0.1 Second measurements for all data.

> Click Print to send a copy of the screen to a printer.

> Click OK to return to the main GE Communicator EXT screen.

7.2.2 Poll Max and Min Readings
To view the Maximum and Minimum readings for the currently connected device,

> Select Poll Max and Min Readings from the Real-Time Polling
menu.
The Max and Min Readings with Time Stamps screen appears.

,[--’, The Max/Min is the Max/Min of the Thermal Average in the profile.

HOTE
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Positive Minimum Nisgatsve Maximam Negative Minimum

EFnctor | A
KFactor | B
KFnctar1 C
Ph Anglo Volts AN

Ph Anghe Volts BN

Fh Asgle Volts CN

Q1 Per Factor A

QI P Factor B

Q1 Pur Foctar C

Q1 P Foctor Totm! TSI
02 P Focior A 01 A

N T

st | vt | | | @ | 2536 ot .| TSO™ om

D> Scroll left/right and up/down to access all data.

To adjust the column widths, position the cursor on a line between columns at the top of
the screen. When the cursor changes to a left/right arrow, hold down the left mouse button
and drag the column border left or right. Release the button when the column is at the
desired width.

> Click Pause to temporarily stop the screen update and enable the
Copy button.

> Click Resume to continue the real-time update.

\

Click Print to send the data to a printer.

> To Copy the data into another program, click Pause to enable the
Copy button; then click Copy.

> Paste into your new document.
> Click OK to return to the main GE Communicator EXT screen.

To reset the Max/Min and Demand Readings, see Chapters 3, 4, 5.
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7.2.3 Poll Reading Grid

To view all available polling data of the currently connected device,

> Select Poll Reading Grid from the Real-Time Polling menu.
The following screen appears.

Channel : £ Mo +Minimum | -Maximum | -Minimum
Volts AN 7 75 7.19k k. 0.00k

Volts BN | I k| 0.00k|

Volts CN Ok| 7.60K| 719k | 0.00k|

Volts AUX | 0.00k| 0.00K| 0.00k|

1A | | 0.00] .00

1B 00] ).00| 000| ).00]

Ic oo 1.00| 0.00| c 1.00|

I Nm [ .00 0.00] | .00

I Nc ) .00 0.00] | ).00|

Volts AB 13.15k| 3 15Kk| I 12 44Kk 0.00k|

Volts BC § 315K [ 0.00k]

Volts CA 13.16 3 16k | | 1 | 0.00k|

VA A [ .00 | | .00

VA B 00] ).00| | [ 1.00]

VAC | 100 | | 1.00]

VA Total | )00 0| | .00

VARA 00| .00 I | .00 e |
VAR B 00] 1.00| [ [ 1.00] | |
VAR C 00| ).00] )| | ).00]

VAR Total [ .00 )| | ).00|

Watt A 00| .00 1] | .00

Watt B o0 00| | | 00|

Watt C 00 ).00] | | .00

Watt Total | .00 | | .00 —— |
Frequency 60013 5 | 50,011 000 | |
Pwr Factor A 1.000 |0.000 | | I |

Pwr Factor B 1.000 [noon i

Pwr Factor C 1.000 |

Pwr Factor Total 1.000

Imbalance V wAuix -1

Imbalance |

THD Volts ANJAB
THD Volts BNJBC
THD Volts CN/CA
THDIA

THDIB

THDIC
KFactor | A
KFactor | B
KFactor | C

Ph Angle Volts AN
Ph Angle Volts BN

Ok A el Vil R

Coincident Channel P MaxWatt |N Max'Watt | P Min Watl N Min Watt
Thermal Average VAR | 0.00| 0.00|

Block Window Average VAR [ 0.00]

Rolling Window Average VAR 0.00| 0.00

Scroll left/right and up/down to access all data. The first two columns are Instantaneous
values, Column 3 is the Thermal Average, Columns 4 to 7 are the Thermal Max and Mins
and Column 8 is a Single Cycle value captured during the last screen update.

X To adjust the column widths, position the cursor on a line between columns at the top of
, the screen. When the cursor changes to a left/right arrow, hold down the left mouse button
and drag the column border left or right. Release the button when the column is at the

desired width.

D> Click Pause to temporarily stop the screen update and enable the
Copy button.

D> Click Resume to continue the real-time update.
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D> Click Print to send the data to a printer.

> To Copy the data into another program, click Pause to enable the
Copy button; then click Copy.

> Paste into your new document.

> Click OK to return to the main GE Communicator EXT screen.

7.2.4  Poll Multiple Devices

To view polled data from multiple devices connected to your computer,

> Select Poll Multiple Devices from the Real-Time Polling menu.
The Poll Multiple Devices screen appears.

3 =00 x|
Avvenage | Mdmam | Mirimm | Hoa Resdngs | Device Time | Accumdstiors | R4 LY

[Wolts ALDE 1 A v = THm |

D> Click on the tabs to access the following readings (see previous
page for details on measurements):

0.1 Seconds: Volts AN, BN, CN, Aux, IA, B, C, Nm, Volts AB, BC, CA,
VAA, B, C, Total, VAR A, B, C, Total, Watt A, B, C, Total, Freq, Power
Factor A, B, C, Total, VAN Aux, Update Time.

1 Second: Volts AN, BN, CN, Aux, 1A, B, C, Nm, Nc, Volts AB, BC, CA,
VAA, B, C, Total, VAR A, B, C, Total, Watt A, B, C, Total, Freq, Power
Factor A, B, C, Total, Imb V, I, Update Time.

Average: Volts AN, BN, CN, Aux, IA, B, C, Nm, Nc, Volts AB, BC, CA,
VAA, B, C, Total, VAR A, B, C, Total, Watt A, B, C, Total, Freq, Power
Factor A, B, C, Total, Imb V, I, Update Time.

Maximum, Minimum: Volts AN, BN, CN, Aux, IA, B, C, Nm, Nc, Volts
AB, BC, CA, VAA, B, C, Total, P VAR A, B, C, Total, N VAR A, B, C, Total,
PWatt A, B, C, Total, N Watt A, B, C, Total, Update Time.

Hour Readings: Quad (1+4) Watthour, Quad 1 VAhour, Quad 1

VARhour, Quad 4 VAhour, Quad 4 VARhour, Quad (2+3) Watthour,
Quad 2 VAhour, Quad 2 VARhour, Quad 3 VAhour, Quad 3 VARhour.

Device Time and Accumulations: Date and Time, Internal
Temperature.
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e Accumulations: | SquaredTA, TB, TC, V Squared TA, TB, TC.

> Use the scroll bar at the bottom of the screen to access all the
values.

> Click OK to return to the main GE Communicator EXT screen.

7.2.5 Poll External Analog Inputs
To view the polling screens for the External Analog Inputs,

D> Select Poll External Analog Inputs from the Real-Time Polling
menu.
The following screen appears:

External Analog Inputs

| Raw Value

Information on the screen includes:
e Input number
e Name assigned to the input
¢ Raw Value (Actual Value the input is measuring)

¢ Primary Value (Scaled Value from the Device Profile).

See Chapter 11 for setup instructions.

The Copy button at the right of the screen will allow you to copy the information

from up to 32 Inputs and paste that data into a document.

> Click OK to return to the main screen.
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7.3 Revenue, Energy and Demand Readings

7.3.1 Power
To view Power readings for the currently connected meter,

> Select Power from the Real-Time Poll > Revenue, Energy and
Demand Readings menu.
The set of Power screens appears.

> Click on the tabs at the top of each screen to access other
readings.
Examples of the additional screens follow.

Total

Multiphase Total and Individual Phase Readings for Watts, VARS, VA and PF.

Folling Predicted

Instantaneous per Phase

One second Per Phase Values and Multiphase Totals
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Thermal per Phase

Per Phase and Multiphase Totals

Uncompensated

Metered Values without Line and Loss Compensation and Multipliers. Includes Interval
and Rolling Demand.

D> Click Print to send a copy of the screen to a printer.

> Click OK to return to the main GE Communicator EXT screen.

7.3.2 Demand
To view Demand data for the currently connected device,

> Select Demand from the Real-Time Poll>Revenue, Energy and
Demand Readings menu.
The set of Demand screens appears.

D> Click on the tabs at the top of each screen to access other
readings.

Examples of the additional screens follow.
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Peak

Peak Demand Readings for Watts, VARS, VA and PF. (Peak or Maximum Demand is the
largest Average Value for the selected demand interval.)

Winitts
s Coincident YARS

“Walts Coiscedant YAHS

WARS |

WARS ||

Thermal Demand

Thermal or Exponential Demand is used to emulate the operation of
electromechanical Thermal Demand meters. This measurement responds like lagged
thermal heating effects in electrical equipment.

Time Swamp
+Mmsimum
“Mnximam

#hdinbmmam

“Minimam
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Thermal Average VARS

The exponential average VARs. Exponential averages are used because they discount

older values and respond more like the thermal effects.

At ndgi

+hd mimum
aximam
shdinimmm

“Minimum |

Time Swamp

Aviingi

Time Swamp

Sdmwimam
Kinimam

Block Window Average (or Average Demand)

GE COMMUNICATOR EXT - INSTRUCTION MANUAL



REVENUE, ENERGY AND DEMAND READINGS CHAPTER 7: REAL-TIME POLLING

Max and Min Watts, VARS and VA readings with Time Stamp. Click on tabs to access
readings.

Ao i
+hd mimumm

Time Swamp

aximam

+Minimum |

“Minimam |

Rolling Window Average (or Average Rolling Demand)

Max and Min Watts, VARS and VA readings with Time Stamp. Click on Watts, VARS, and
VA tabs to access readings.

Boin
+dmsimum

Time Swamp

“Saximam

*Minimum |

“Minimam |
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7.3.3 Energy

To view Energy data for the currently connected device,

> Select Energy from the Real-Time Poll > Revenue, Energy and
Demand Readings menu.
The set of Energy screens appears:

> Click on the tabs to move from screen to screen.

The EPM 9450/9650 Series Meters are true four-quadrant power meters. In the Quadrant
Energy (Primary) section of this screen (shown above), readings are displayed for the VARS
and VA in each quadrant.

Quadrant Power Factor Watts VARS
1 Lag + +
2 Lead - +
3 Lag - -
4 Lead + -

Power Factor Lag and Lead is programmable in the Limits section of the Device Profile

i-_" (351,451

ROTE

Additional screens are shown below.
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Cumulative Demand:

Readings in Secondary and Primary.

Primory

[ ¥ T T

I

Fecondnany

Comlimuous

| &V Squared T:

Positive Readings for Phases A, B and C.

Uncernper aled Enes QHouns
Cumutntve Damond | Oundrmaat EnargyPrimasd |

I Bqumned T

| Polieg 00
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Q Hours:

Plus and Minus Readings in Secondary and Primary.

Primnary Socondnry
- | |
1

- }

Uncompensated Energy:

Plus and Minus Watt, VAR and VA Readings in Secondary and Primary.
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Energy (Secondary):
Plus and Minus Watt, VAR and VA Readings.

1&VSquared T Cumulative Demand Quadrant Enarg(Primary)

CHAPTER 7: REAL-TIME POLLING

[Energy| Uncompensated Energy

Primary
+Wh 0000000 k
-Wh 0000000 k
+VARh 0000000 k
-VARh 0000000 k

VAR 0000000

1 Poling 001

Secondary
100000000000000¢
000000000000000
0100000000000000
000000000000000¢

0oopooooooooot i..I

D> Click Print to send the data to a printer.

P> Click OK to return to the main GE Communicator EXT screen.

7.3.4 Energy, Pulse and Accumulations in the Interval

To view the Energy, Pulse & Accumulations in the Interval of the currently connected

device,

D> Select Energy, Pulse & Accumulations in the Interval from the
Real-Time Poll>Revenue, Energy and Demand Readings menu.
The following set of screens appears:

i| wARK

VAKh i a2
Wih i
we Wh i '-‘.l'l-h
Wih i
o1
WAlth i
L] i VARK

=i |_:|:||':|:I._':|'r

VAT

L

fue Wh —l—l,'_.u.
Wik —I 03
WARh
Wh VAR

al

WATh

LU
ul Wh

Vith

GE COMMUNICATOR EXT - INSTRUCTION MANUAL



CHAPTER 7: REAL-TIME POLLING REVENUE, ENERGY AND DEMAND READINGS

These screens are Read Only. They display the readings from the Interval set on several
screens.

Demand Integration Intervals (Chapters 3, 4)
Primary Current & Voltage Thresholds

Interval in minutes (15 = Initial setting)

anid Areumaldst e in the Inierval

[ | WAHK

VAKh e p Wil
02 1
Wik Wik
ne 'wh '-‘.u.h i sl V'l
With f il
o3
VAR i
L] i| VARK

WATh
LU
bl Wh
Wiy
Vidith
wh

Inteinal KLY Helay 1
Inbeinal EY.LZ Holey 2

Inbemal EYZ 1A LED
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CHAPTER 7: REAL-TIME POLLING

| Sgamud 1 Phase C
W Soumes T Phase A
W Squared T Phaws B
W Squaied T Phasa C

Pulse Accumulations (Chapters 3, 4)

b el Bl 1
Uik ridl D]
Irbogm vl Bt 3
Inbernal Enput 4
Internal Irnput 5§
Inbesinal Inpui B
Inbeinal Enput T
Inneinal Enpi i
Foripegation |

Pugegalion I

Auguiegabion 3

Agmwgstion 4

GE COMMUNICATOR EXT - INSTRUCTION MANUAL



CHAPTER 7: REAL-TIME POLLING REVENUE, ENERGY AND DEMAND READINGS

Uncompensated Energy:

Readings that are NOT adjusted by Transformer Loss Compensation.

4 ani Arcumalstines in the Interval

Q Hours:

Q is the quantity obtained by lagging the applied voltage to a wattmeter by 60
degrees.
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7.3.5

D> To change any of the settings that effect the readings, click OK.
You will return to the main GE Communicator EXT screen.

D> Click Edit Profile.

> Double click on the appropriate screen to access settings and
make adjustments.

> Click Update Profile to send the new settings to the meter.

Internal KYZ Output Accumulations
To view the Internal KYZ Output Accumulations of the currently connected device,

D> Select Internal KYZ Output Accumulations from the Real-Time
Poll > Revenue, Energy and Demand Readings menu.
The following screen appears..

It mrmal £7F Oulpest Acconmalstion

Arcumslmion Chanml Hour Reading Wh per pulse

H LED Dhumd [1 = 4) Wallhoud

_J Polieg 00127685

This screen is read-only. It displays the readings from the KYZ Output Relays. Internal KYZ
Outputs are configured in sections 3.4.3 and 4.4.3.

> To change any of the settings that effect the readings, click OK.
You will return to the main GE Communicator EXT screen.

> Click Edit Profile.

> Double-click on the appropriate screen to access settings and
make adjustments.

> Click OK to exit this screen and return to the main GE
Communicator EXT screen.
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7.3.6 Total Average Power Factor

To view Total Average Power Factor from the device connected to your computer,

D> Select Total Average Power Factor from the Real-Time Poll >
Revenue, Energy and Demand Readings menu.
The following screen appears.

Tokal Awes ayge Powesr faior
T 3 hansg
Cundram 14 |

Cndront 243 |

Equaton used to comparte T Total .I:\'l'i!l'ﬂl.}l:.‘ Pdwal Factor

kbl UL

B oencan |
jactesioioi | feoaecoiennice §

| DO [

Maximaim Temup Shamg

Cundrmm 14 |

Minenum Tima Simmp

Dwadras 21 |

Lo |

This is a read-only screen. Readings are based on Power Factor settings from the Device
Profile of the connected device.

> To make changes on this screen, click OK and return to the main GE
Communicator EXT screen.

> In the Device Profile, make changes to Maximum and Minimum
Power settings.

P> Click OK to return to the main GE Communicator EXT screen.
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7.3.7 Time of Use Registers
To view Time-of-Use Readings from the device connected to your computer,

> Select Time of Use from the Real-Time Poll > Revenue, Energy
and Demand Readings menu.
The following screen appears:

Tirwe of Use Bpadimgy

Flmlus Gauugp Biarl Toma E;u:l.?mnl Fargasiar

This is a read-only screen. Readings are based on Time-of-Use settings from the Device
Profile of the connected device.

> Use windows at the top of the screen to view a choice of Groups
and Registers.

v

Type in start and end times.

v

To make changes on this screen, click OK and return to the main GE
Communicator EXT screen.

In the Device Profile, make changes to time-of-use settings.
To Copy the data into another program, click Copy.

Paste into your new document.

Click Export to send the data to another device.

Click Print to send a copy of the screen to a printer.

v V.V VvV VvV V

Click OK to return to the main GE Communicator EXT screen.

7.3.8 Poll Pulse Accumulations

To view the Pulse Accumulations readings for the currently connected device,
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REVENUE, ENERGY AND DEMAND READINGS

D> Select Poll Pulse Accumulations from the Real-Time Poll >
Revenue, Energy and Demand Readings menu.
The Pulse Accumulations screen appears:

ArOrage Wi Time Stamg Acc o
| | | viean

| nsaa

I o

J Fiean

| vaan

—

WATT Hiour

| vvimng nmizr

This screen displays the scaled Pulse Accumulations from the meter’s eight internal digital

inputs. It also displays the Fixed Window Average and Max Demand for the eight Pulse

Accumulations. At the bottom of the screen, you will also find four Totalizers, which are
combinations of the eight internal inputs and the meter’s watt-hour counter.

This screen is the result of configuring the Pulse Accumulations settings in the Device
Profile. See Chapters 3 and 4 for details on settings and to edit settings. The meter can be
programmed to accumulate and aggregate poles from any pulse-generating device.

GE COMMUNICATOR EXT - INSTRUCTION MANUAL

> Click OK to return to the main GE Communicator EXT screen.
D> Click Print to print this screen.

D> Click Export to save a text file of the Input Readings. Your
computer will ask you to name the file and choose a “save in”
location.

> Click Save or Cancel to return to the main GE Communicator EXT

screen.
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7.4 Power Quality and Alarms

7.4.1 Phasors

The Phasors screen displays the phase relationships of the currently connected device.

The EPM 9800 screen displays the Form and Configuration at the top of the screen.

1
> Select Phasors from the Real-Time Poll > Power Quality and
Alarms menu, or click the Phasors button on the tool bar.
The Phasors screen:

L2 ] coov | pir | orpons] e |

If you have an auxiliary voltage reading (i.e. generator and bus where the V4 is the
generator), Aux box and the V, ,, phaser will be displayed. The V,, phasor is referenced to
VA phase.
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POWER QUALITY AND ALARMS

> From the buttons at the bottom of the screen, click on Options.
A pop-up window, Phasor Diagram Options, appears:

Phasor Diagram Options

u Display Yoltage Phase To Phase
Readings When In Wye Configuration

Display Angles Increasing ——
[ O Clockwise @ Counter Clockwise ‘

Phasor Rotation —M8
’V ® Clockwise O Counter Clockwise

> Check Display Voltage Phase-to-Phase Readings When In Wye
Configuration, if you want to include that reading in the graph.

B> In the Display Angles Increasing and Phasor Rotation boxes, select
either Clockwise or Counter Clockwise.

> From the pull-down menu at the bottom of the screen, select
Vectors, Triangles or Vectors and Triangles to change the graphic
representation of the data.

D> Click OK to save your selections and return to the main Phasors
screen.

Use the Buttons at the bottom of the screen to complete the following tasks:
> Click Copy to save a copy of the screen to the clipboard.
> Click Print to send a copy of the graph to a printer.

> Click OK to return to the main GE Communicator EXT screen.
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7.4.2  Poll Harmonics
To view harmonics data for the currently connected device,

> Select Poll Harmonics from the Real-Time Poll>Power Quality
and Alarms menu.
The Harmonics screen appears:

1 Harmonics

% THD  KFactor Volts A Frequency

0.00 I 59.9 :=:-Pu|mgw1£-1m

# |Magnitude | Angle | # Magnitude| Angle | # |Magnitude| Angle
1 M 3z on Tl 64 01 0.00

13 0] i} ss 0.00] 000 S 0.00

34 T M &6
a5 oo [i[i 67
36 | [ so
37 il 69
38 i} 70
39 o n
40 [y 72

# Maognitude
1 96 0.00
. I
1 .00 BB |
] 1] 99 ooo|
1 NIl 100 non|
1 o.oon noo
] [ 102 |
1 [ 103 |
] R 104 0.00|
100 1] [ M 73 1 [l 105 0.00]
g 42 0o i 74 1 KT 108 0.00
100 JREE] | [l s 1.0 i (|
0 44 ] 75 0.0 iKY 108 0.00
] 45 il] 77 0.00] [T 103 0.00]

]

1

1

1

1

1

1

1

]

6 [ 7e

]
1

]

1

1

]

1

]

1

]

]

1

]

1

]
] 47 g 79
M 48 [l o0
1
1
1
1
]
1
]
1
]
1
1
]
1
]
1

0.00 000

0.oo I

] 49 [} 81 0.00

100 1] i} @2
i s [ s3

1 52 [ B84

N 53 00| ] 85

g 54 an 00 0.0 0.00

100 A M &7 0.00| 000
il =6 it} se oo/ 000

100 ST i} 89
) 58 i 90
100 ] 00 ]
100 ] ] 92
1.00 S ] 93

] &2 I 94
] &3 (] 95

@ Values # Spectrum » Wavelorm

D> To change the presentation format, click on the Values, Spectrum
or Waveform buttons.
The screen above is in Values mode.

> To change the channel, use the pull-down menu, located beneath
the Spectrum radio button. Select from Volts A, B, C or Current (1) A,
B, C.

Use the scroll bar at the right side of the screen to access all the values. The EPM
9450 and 9650 poll harmonics to the 127th order.

> Click Print to send the data to a printer.
> Click Copy to send the contents of the screen to the clipboard.

> Click OK to return to the main GE Communicator EXT screen.
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7.4.3 Flicker

POWER QUALITY AND ALARMS

To view Flicker data for the currently connected device,

GE COMMUNICATOR EXT - INSTRUCTION MANUAL

D> Select Flicker from the Real-Time Polling menu.
The Flicker screen appears:

bR 30160 Flicker

Time

Star/fsset

Fraquancy
Dase

Currmni

Walte B

Wals C 14 I

> To view Short Term or Long Term Flicker data, click on the tabs at
the top of the screen.
The Short Term or Long Term screen will appear:

M 33160 Flcker

Time

StarFisset
Slop
Cugrnt
Hwan PET
Haad PLT

Fraquancy
Dose

CurrEni

Flickar Maonitoring

> Use the Flicker Monitoring buttons to Start or Stop Flicker
Monitoring or to Reset the meter’s Flicker Monitoring.

Wolts A
Walte B

Wa

bz e

Mex Volts B

Mo Wolls C
Min Wil A
Mlin Yolts B

M Wolls ©

> Click Print to send the data to a printer.

> Click OK to return to the main GE Communicator EXT screen.
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7.4.4 Alarm Status
To view Alarm Status data for the currently connected device,

D> Select Alarm Status from the Real-Time Poll>Power Quality and
Alarms menu.
The Limit Status screen appears:

umiestates
Limit = | Value Statuz | Limit 1 | Limit 2 | Combination |
| | e | Limit 1 | Limit 2 Setting| Setpoint | Selting | Setpoint | Typs | Status
1[0 Second Voks AN in BTN Above 1584 Below 105 OR
2 |01 Second Voks BN In BT Above 1584 Below ACEN I Out |
3 |01 Second Vohs CN In WO Above 1584k Below 1056k OR %
4 |01 5econd I1A In  BOTEN Above 1000 Below 430 OR
5 |01 S5econd IB In  BTTE Above 10.00 Below 40 or EOTE
6 |01Second IC In BT Above 1000 Below 4 or O
7| In In
8 | In In
9| In In
10 | In In
i S —— In In
12 In In
13| In In
14 In In
15 In In
| 16 | In In
7 In In
18| In In
19 | In In
@ In In
| 21 In In
220 In In
2| In In
24 In In
5 | In In
| % | In In
| In In
8| In In
2 | In In
30 | In In
|3 In In
2 In In

This screen displays the Status of the Limits set in the Programming Limits section of the
Device Profile (sections 3.10 and 4.10). Up to 32 Limits can be set.

> To change any of the settings, click OK, which will return you to the
main GE Communicator EXT screen.

> Click Edit Profile.

> Double click on Limits and any of the settings to access the
programming screen.

> Click Print to send the data to a printer.

> Click OK to return to the main GE Communicator EXT screen.

i To adjust the column widths, position the cursor on a line between columns at the top of
”’ the screen. When the cursor changes to a left/right arrow, hold down the left mouse button
e and drag the column border left or right. Release the button when the column is at the

desired width.
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7.4.5 Poll Device Control Status

To view the status of the currently connected device,

> Select Poll Device Status from the Real-Time Poll > Power Quality
and Alarms menu.
The Device Status screen appears:

This screen displays the Status of the Settings set in the Programming Relay section of the
Device Profile (sections 3.11 and 4.11). Up to 8 assignments can be set per relay. If there
are no relays installed, a note “Relay Module Not Installed” will appear on the screen.

> To print this screen, click on the Print button.
This is a read-only screen.

> To change any of the settings, click OK, which will return you to the
main GE Communicator EXT screen.

> Click Edit Profile.

\

Double click on Relay to access the programming screen.

D> To select a different relay, click on the pull-down menu in the upper
right corner of the screen.

D> Click on your selection.
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7.4.6  Poll Internal Inputs
To view Internal Input data for the currently connected device,
> Select Poll Internal Inputs from the Real-Time Poll > Power

Quality and Alarms menu.
The Internal Inputs screen appears.

1 2 3 45 6 7 8

1:HSl Input 1
2:HSl Input 2
3:HSl Input 3
4:HSl Input 4
5:HSI Input 5
6:HSl| Input 6
7:HSl Input 7
8:HSl Input 8

=l pglling 00121689

> To change this screen in any way Click OK to return to the GE
Communicator EXT screen.

> Click on Edit Profile.

See sections 3.5.6 and 4.5.6 for details.
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7.4.7 Poll External Digital Inputs
To view the polling screens for the External Digital Inputs,

D> Select Poll External Digital Inputs from the Real-Time Poll>Power
Quality and Alarms menu.
The following screen appears:

External Digital Inputs

Transitions T I—Resel Counters —,

N - Heset

Help

Information appearing on the screen will include:
e Input number
e Name given to the device

e State and Transitions.

With the buttons on the right side of the screen, you can use the pull-down
menu to Reset Counters or Copy the data from up to 32 inputs and paste it
into a document.

> Click OK to return to the main screen.

The Copy button at the right of the screen will allow you to copy the
information from up to 32 Inputs and paste that data into a document.
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7.5 Poll Real Time Trends

The EPM 6000 meter has a unique screen, Real Time Trends.
To view the Real Time Trends polling screen,

> Select Real Time Trends from the Real Time Poll menu (shown
here).

(3%) GE Communicator

File Connection | Real-Time Poll Tools View Help

Real Time Readings »
da .-E Revenue, Energy and Demand Readings  »
profile T power Qualty and Alarms » | polling

The following screen appears:

Rl Tome Tremds

Fommalors
Wi
-]
.
o Velta CH
| ml Vel AB
W venad
& Velts T

T

e - . !.
L LT P —
i [ mw |

Pl iy sl (B8] =
AustsS o Inderval [1ec)
Min ¥ Vs m Aadi Teade

Wax ¥ ik W A W W M M S &
E— raa v

D> To view parameters on this screen, in the Parameters section of
the screen, select a set of values by clicking on the boxes next to
the values.

> Click Start.
This will start the graph.

> Enter a value greater than 0 in the AutoStore box to create a .csv
(Comma Separated Value Excel file) that contains a log of the
current values of the Store Interval.
The number entered is the Store Interval in seconds. Stores all
values, not just those selected.

> Click on the Store button at the bottom of the screen to grab the
most current values and add them to the file.

The Poll Interval can be set. Set to 0 for as fast as possible.
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The Min and Max Y Values that the graph displays (the Y Range) can be set. Auto Scale
determines the best range of values automatically.

> Click Cancel to return to the main screen.
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GE Communicator EXT

Chapter 8: Viewing Logs

8.1 Overview

The EPM 9450/9650 and EPM 9800 Meters record the following logs (EPM 7000 logs as
noted):

Historical Trends Logs 1 and 2 (EPM 7000 - Historical Log)

These logs are two separate collections of time-stamped records (or “snapshots”) used
to track any parameter over time. Each record or snapshot can contain multiple data
items, which are recorded at specific intervals and stamped with the time of
recording. The following programmable criteria determine when the Meter will take a
snapshot:

The user-specified time interval
A parameter’s exceeding of a limit or a return to within limits
The capture of a waveform

An 1/0 event (a change in a relay or input)

Limits Log

The Limits Log retrieves independent out-of-limit information, creating a sequence of
events for any occurrence.

Event-Triggered Waveform Log (EPM 7000 Series)

The Event-Triggered Waveform log records a waveform when a user-programmable
value goes out of limit and when the value returns to normal. All information is time-
stamped to the nearest 1 msec. A new feature for interharmonic analysis observes
further frequencies.
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CHAPTER 8: VIEWING LOGS

Power Quality (CBEMA) Log

This log records magnitude and duration of voltage and current surges and sags for
every power quality (PQ) event. The associated waveform is also recorded.

Status Change (Input) Log
(Included in EPM 7000 Series Event 1/0 Log)

This log displays the input change status for a selected meter file and time range.

Control Output (Relay) Log
(Included in EPM 7000 Series Event I/O Log)

This log displays the relay change status for a selected meter file and time range.

AiReports

AiReports 2.0 is an optional power quality analysis software package used in
conjunction with meter Logs. It provides a comprehensive report on the status of the
equipment being monitored; it uses artificial intelligence to diagnose PQ events and
provide the possible cause of the event.

System Events Log

The log records system events for security and anti-tampering.

The following is the general sequence for working with all logs:

1. Program parameters specific to each log in the meter’s Device Profile (section
8.2). Logs run automatically.

2. Retrieve the logs manually from the meter (section 8.3); or retrieve logs
automatically using the Script & Scheduler Program. See Chapter 15 for
further details.

3. View and analyze log data with GE Communicator EXT’s Log Viewer (sections
8.5-8.18).

4. Diagnose PQ Events from meter logs, create comprehensive report, transmit,
modify, print or export file with optional AiReports software (section 8.15).

Free Space Calculation Feature

The Log Converter automatically checks your computer and calculates the amount of free
space on your hard drive. This calculation is performed to insure enough hard drive space
for the Log Converter to operate. Below are the parameters for the calculations and the
actual calculation performed by the meter.

Table 8-1: Free Space Calculation Parameters

ITEM DESCRIPTION MINIMUM VALUE
THDS Total Hard Disk Space
THDFS Total Hard Disk Free Space
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Table 8-1: Free Space Calculation Parameters

MIN%THDS Minimum % of Free Space of 1
Total Space (Min%ofFreeSpace) (After 3/19/2002)
MinSetFS Minimum Free Space 50 MB

(MinFreeSpace)

CalMinFs Calculated Minimum Free Space

,L--’, Min%ofFreeSpace and MinFreeSpace Values are set in the LogConverter.ini file.
ROTE
CALCULATION:
Min%THDS x THDS = CalMinFS
If CalMinFS < MinSetFS then CalMinFS = MinSetFS
If CalMinFS <= THDFS then OK

If CalMinFS > THDFS then Need More Space on your HD
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CHAPTER 8: VIEWING LOGS

8.2

8-4

Programming and Running Logs

k4

HOTE

Program the following parameters specific to each type of log in the meter’s Device
Profile. See Chapter 3 (9450/9650), Chapter 4 (9800) or Chapter 5 (7000) for details.

Any time you update the Device Profile, a pop-up screen will announce that the logs are
not being reset and asks if you would like to reset them. Resetting the logs is
recommended if you make changes to CT & PT Ratios, Limits or Limit Full Scales.

Limit and Waveform Full Scales

Limits

Trending Setup

Trending Log Time Intervals

Power Quality and Waveform Thresholds
Labels — YOU MUST LABEL THE METER

You do not need to start the logs; the meter is always recording.

To confirm the parameters and track the progress of the logs,

> Select Statistics from the Logs menu (or click on the Log Status
icon on the Tool Bar).
The Log Statistics screen appears.

Logging Statistics
t Record Time |Oldest Record Time | Record Size |Max Records | Memory

07/24/2006 14:19:00.00  07/03/2006 23:38:00.00 64 26624 1664K
07/24/2006 14:19:00.00  07/20/2006 03:36:00.00 64 6400 400K,

32 1024
32 1024
16 512
Digtel Input Snapshots 64 512
Digital Output 64 256
Digital Output Snapshots | 32 256
W Fiicker 32 5120
Waveform Triggers 07/24/2006 03:36:3963  06/29/2006 08:49,05.08 256 g5
System Events 07/24/2006 10525597  07/19/5757 31:19:59.43
07/24/2006 09:36:3963  06/29/2006 08:49:05.08
07/24/2006 03:36:3963  06/28/2006 08:49:05.08
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8.3 Retrieving Logs

To retrieve logs from the meter and convert them for viewing and analysis:

D> Click on the Retrieve Logs button, or select Logs > Retrieve Log(s)
from Device.
The following screen appears.

Meter Designation: TiETLE)

Log Type | Status

Historical Log 1 | Available Yes
Historical Log2 | Available No

|Available Yes
Digital Inputs |Available Mo
Digital Outputs | Available fYes
Flicker Available No
Waveform /PQ__ | Available

> Double-click on the logs you would like to retrieve from the meter.
The “No” in the Retrieve column will become a “Yes.”

> Double-click again to change the “Yes” back to a “No.”
GE Communicator EXT will only retrieve those logs with a “Yes” in
the Retrieve column.

i Note on the Meter Designation field:
;!" ¢ If you have entered a label for the meter in the Labels section of the Device Profile
N (Chapters 3, 4,5), the label will appear here. GE Communicator EXT will apply this
name to the file containing the logs you choose to retrieve, placing the file in the
Retrieved Logs folder.
¢ |f the EPM Meter does not have a meter designation or label, this field will appear
blank and GE Communicator EXT will ask you to name the log file and supply a
destination. See Chapter 3 (9450/9650), chapter 4 (9800) or chapter 5 (7000) for
how to give the meter a label.
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D> Click Start.
GE Communicator EXT begins to retrieve the log.
The following screen appears:

Retrieving Historical Log 1 1 |

ol &

mirudes, 14 seconds

Cancel
&ad 14 of 13312

After GE Communicator EXT has retrieved the log it converts the data. The Log
Converter application runs automatically.

GE Communicator EXT then runs Log Viewer: See sections 8.4-8.18 for information
on using Log Viewer.

i Retrieve logs as often as you want. Each time you retrieve a log file, GE Communicator EXT
'.' appends only the newest records and captures to the existing database. These “partial
e downloads” are listed in Log Viewer’s Database Status screen (see section 8.13).

Snapshots, or partial downloads, must be a time frame within the database dates.
Otherwise, there is no data from which to retrieve the snapshot.
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8.4 Viewing Logs with GE Communicator EXT's Log Viewer

GE Communicator EXT's Log Viewer displays retrieved logs in a variety of formats.
To access Log Viewer, either:

> Retrieve logs from a connected meter, as in section 8.3.

OR
> Click the Open Log button.
GE Communicator EXT will ask you to select a previously stored log
file (.DB). GE Communicator EXT defaults to the Retrieved Logs
directory.
OR

> Run Log Viewer from the Windows® Start menu.
Log Viewer’'s main screen appears:

L Log Viewer '.lu].!l
Fie Edit SelectData ViewData Help

1

Select Time

§
§

[inst van [}

> Choose the log data file(s) you would like to view:

If you have retrieved a log from GE Communicator EXT, that file is selected for
Meter 1, as in the example above (“Meter 17);

OR

> Click on either meter button (1 or 2) that displays a meter name.
Log Viewer will ask you to select a log database file:
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[P T 2 «Gc B

[T— |
Fleaciire: 616 DalsLogFia [ 091
I Do s ooy

£
2

O
Cancal

_d

> You may choose a different log file for Meter 1 and for Meter 2. You
may only load one log file per meter.

D> The log file assigned to each meter is listed in the pull-down menu
above the button.

> Select No Meter from the pull-down menu to close a log file.

D> Select what log data points you would like to view by clicking on the
Data Points button in the Select Data section.
The following screen appears:

Sarker | Dol Poivsl s

Axenilablo Dnta Poinis Seducted Dals Puanis

The Data Points available will vary with the type of log and the parameters set for
it.

> From the Available Data Points column, click on the data points
you want to include when viewing the log file.

D> To select multiple points, hold down the Ctrl key while clicking.

D> To select a complete sequence of points, hold down the Shift key
while clicking.
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> Click on the Add button to move the Data Points to the Selected
Data Points column.

> Click on the Restore button to return the selection to its previous
setting.

> When you have made your selection, click OK to return to Log
Viewer's main screen.

The pull-down menu above the Data Points button lists the points you have
selected.

You can select what portion of the logl(s) you wish to view by specifying a time
range.

Log Viewer bases its time/date format on your computer’s Regional Settings
(Windows® Control Panel).

> Click on the Time Range button in the Select Time section.
The following screen appears:

Select a Time Range, current system date is July 24, 2006

Time Range Selection Options

® Between | and

# During the previous hour(s)
#® During the previous day(s)

# During the previous week(s)

D> To select a specific time range, click the Between radio button and
enter a date and time in each field.

> Double-click either date/time field to bring up the following
calendar.

Flease sebecl o slarl dal e e

1200 ARl LES s ] EC IR
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D> Click the selected day and use the slide at the bottom of the screen
to select a time.

D> Click OK.

> To select a range of hours, days, months or years only, click the
appropriate radio button and the counter menu beside it.

> To return to the main screen, click OK.
The time range you selected is displayed above the button.

After you have loaded the log file(s), selected data points and chosen a time range, you
may begin viewing the data. The following sections detail the different viewing formats for
each type of log.
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8.5 Viewing Historical Trends and Snapshots

> From Log Viewer’s main screen, click on the Historical Trends
button or View Data > Snapshots.
Log Viewer will display Snapshot Information for the selected log
filels) based on the time range and data points specified in the
Select Data and Time Range windows of the main screen (section
8.4).

Dot Teni

RO, & 4100 100 P
7/ 4/3008 41011000 Pl
TRLA008 2.42.00.000 P
TEAEI0G E41.00.000 PM
HIAZ06 S MH0000 P |
7/24/2006 3400000 P
7242008 £39.00.000 P
FEAEI0G E-37 00000 i
TRRAING EI700.000 P
72 4/3006 3600000 Pl
TAZA008 138.00.000 P
FEAFEINE £ 00,000 P
T ARING 26000 P
7/24/3006 £34111.000 P
TRAD0E 23400.000 Py
FHZATI0E £ 3100000 i
TRARO06 £X100000 P
L}

The name of the log file (“Feeder 1" in this example) and the type of data point are
listed in the top row.

The viewer can move columns, so that the most important data is most accessible.

D> Right-click on the column title and drag it to the desired location on
the table. Repeat as desired to customize the table.

D> To save the data to your clipboard, right-click with the cursor
positioned anywhere in table.

> To sort the data by record type in either ascending or descending
order, click on the Sort button and use the pull-down menu to
make your selection.

See the following section 8.8 for details about viewing Snapshot Graphs.
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8.6 Sort

At the bottom of all the display pages for the selected log file(s), including the Historical
Trends display page, you'll find a Sort button. The Sort button allows you to customize the
Log Viewer data to your needs by using the pull-down menus to set the criteria for the sort.

Sort Data Options

Record Type

_ Group By Type
Log1

0
m
0
0
j[mi
0
0
0
0
0
0
0
0
0

Sort tem Datertme M|
Sort Order Descending |

D> Select from the variety of Record Types, determined by the type of
log being viewed.
For example, the Historical Trends Log includes the following
choices in the Record Type menu: All Snapshots, Group by Type, Log
1, Log 2, Limits, Input, Relay, Flicker

> Click on the Sort Item pull-down menu to select Date/Time or
Readings for the currently selected meter.

D> Click on the Sort Order pull-down menu to select Ascending or
Descending Order

> Click OK.
In a few moments, the customized data will load on to your screen.
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8.7 Viewing Trending and Demand Graphs (XY and Circular)

To display Trending or Demand data as either an XY or Circular graph,

NOTE: Holding down the Ctrl key allows you to add or remove multiple items.

> Click on the Graph button in the main Log Viewer (Historical) Trend

or Demand screen.

Select Parameler to Graph

Available Nems Graph ltems

Data Name Diata Name

Inst PF (Faw)

Scaled Energy O1234VAh (interval)
Scaled Energy 01 2VARH (intenval)
Scaled Energy Q34VARh (interval)
Scaled Energy Q1 fWh (interval)
Scaled Energy O23Wh (interval)

The Available Items column lists the data points that have been selected for the log
file.

GE COMMUNICATOR EXT - INSTRUCTION MANUAL

> To add a new data point, return to Log Viewer’s main screen and

click on the Data Points button (see section 8.4).
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> From the Available Items column, click on the parameters you want
to graph.
You can select up to six parameters.

> If you want to remove a parameter from the Graph Items list,
highlight it and click the Remove button.

> Click the Add button.
The items will appear in the Graph Items column.

D> To select multiple points, hold down the Ctrl key while clicking.

D> To select a sequence of points, hold down the Shift key while
clicking.

1'—'. Only a total of six pens may be used at one time. If there are two log files open, you will be

allowed to select only three data points from the left column.
ROTE
> To view the graph, press either the Advanced, Circular or XY

Graph button:

Sstart] | o - st cne.. | - oot Dt W rdte oot -1, | @ comuncsmtn | @adoba oo | F)ar.come k. |[EIEPM Log Viewer

8-14 GE COMMUNICATOR EXT - INSTRUCTION MANUAL



CHAPTER 8: VIEWING LOGS VIEWING TRENDING AND DEMAND GRAPHS (XY AND CIRCULAR)

‘Starting Dabe/Tme fo View

oo ————————~~~~~~~~ 0 Rpmsen B

Humber ol Diaps bs Vies -_f
Masimm Valun ! |

Mstat| | ko | e L] @ | @ | ) oo parus..|[E EPM Log Viewer

The following pertain to either type of graph:
To change the starting point of the graph:

> Choose a new date/time segment from the Starting Date/Time to
view pull-down menu.

To change the amount of time represented on the graph:
> Enter avalue in the Number of Days to View field
> Press Enter or click on the Redraw button.
To change the scale of the graph:
> Enter a value in the Minimum Value and Maximum Value fields
> Press Enter or the Redraw button.
To view one sample at a time:
> Click in the Move by Sample box.

D> Click on the Forward or Reverse buttons each time you would like
to view the next (or previous) sample.

To view a continuous, sample-by-sample rendering of the graph:
D> Click the Move by Sample box and the Auto Show box.
> Select a speed by sliding the Auto Show Speed bar left or right.

> Click on the Forward or Reverse button to determine the direction
of the Auto Show.

> To stop Auto Show, deselect the Auto Show box.
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To print the graph on a color printer:
> Check the Color Printout box
D> Click Print.
To print the graph on a black-and-white printer:
D> Click the Use Symbols box
D> Click Print.
To copy the graph data to the computer’s clipboard:
> Select Copy from the File menu.
> Paste the data into a spread sheet, such as Excel.
To export the graph’s data:
> Select Export Data from the File menu.
To change the graph’s color assignments:

> Select Select Colors from the Options menu.
The following screen appears:

XY Graph Color Assignments

Foreground

Background

| posoe || ok cocol | ooy [ hop |

The small squares under the Color heading represent the color currently assigned
to each component of the graph.

To make adjustments to an item'’s color:
D> Click the radio button beside it
> Create a new color by moving the red, green and blue sliders.

> Create black by moving all sliders down, white by moving all sliders

up.
The large square on the right shows the color you have created.

D> Click OK to return to the graph.
Log Viewer will redraw using the new color scheme.

D> Click the Restore button to return all color schemes to default
values.

To create a label for the graph:
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> Select User Labels from the Options menu.
The following screen appears:

Graph Labels )

GE Power Graphs, ©1998 - 2004

anced Tools for Reporting and Analysis

> Enter a label in each line and click OK.
The two-line label will appear on the right side of the graph.

> Click Restore to enter the previous label.

To view a summary of data for any point on the graph:

> Position the curser on the graph and hold down the mouse button.

GE COMMUNICATOR EXT - INSTRUCTION MANUAL
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8.8 Viewing the Limits Log

> From Log Viewer’s main screen click on the Out of Limit button or
View Data > Limits.
Log Viewer displays limit information for the selected log file(s)
based on the time range specified in the Select Time Range section
of its main screen (see section 8.4).

Sta) Dby Twvvs | Envd Db i | Doaveshion [5)| Dmagn]| St binchio| Lovedt 10| Shaie | Dt | iahse| Sl Frant |

D> Click the Show Snapshots box on the left side of the screen to
display the limits snapshot information.

D> To copy the data to the computer’s clipboard, right-click with the
cursor positioned anywhere in the table.

> To sort the data by record type in either ascending or descending
order, click on the Sort button and use the pull-down menus to
make your selection.
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VIEWING THE WAVEFORM LOG

8.9 Viewing the Waveform Log

> From Log Viewer’s main screen (section 8.4), click on the

Waveform button or View Data > Waveform.

Log Viewer will display waveform information for the selected log
filels) based on the time range specified in the Select Time Range
section of its main screen. (EPM Series 7000 Waveform Time
Precision is 1 second.)

Time Fmsgy

|Exed DT Do e Tregzer DiabiyTanas | Dirsnc | Wigwutomn Tongriee

M 2 Al 7S TINNS L1 A |

/52006 HER 12 EAG AN 11'!&'!“?!5‘12?‘!2”

TRAZME RMINEN AW (/10008 100 TH AM
TBEME EI0AD MNP FBE006 210801477 P |

F{VBEI06 151 55 AP | FIA006 1 5155 462 P

TTBE0R 123724811 PM | 11A08 12 3124744 M |
mm1mumm | I4/2008 10 FAIBTIT AM |

133 006 100 AT AM

133 382008 35512 A1 Al
133 WRT00 LIEHEH AW
133 719/T006 210.40.377 P
173 707006 159-65 32 P
133 /187006 1233 24 644 Pl
130 W40 1 0EIE B T A

rl:l"?'lm m-mw ]
121683 Van=Sag Ven=Eag
MI12188 Yan=Sag. Yorisg
(2166 Ven=Fag, Vor=Se
MI216H) YansSoq, WeneDeg
DN2EES Van=Sng, Vier=Eag

D12186 Van=Sng. vorisg

137 TA4E006 IARIGATT AWM 12166 Vien=Tag. YorSeg
ik iy Ty
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To save the data to your clipboard, right-click anywhere in the
table.

To view the Waveform Settings, click on a waveform record then
click the Show Waveform Settings box on the left side of the
screen.

To adjust the column widths, position the cursor between columns
at the top of the screen. When the cursor changes to a left/right
arrow, hold down the left mouse button and drag the column
border left or right. Release the button when the column is at the
desired width.

To sort the data by record type in either ascending or descending
order, click on the Sort button. Use the pull-down menus to make
your selection.

To view the waveform graphs, see the following section.
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8.10 Viewing Waveform Graphs

> To view any waveform in the main Waveform Log screen (section
8.9), click on the desired record and then click the Graph button (or
double-click on the desired record).

2006 211160348 PH

T

LHTTETH

filai

Bhsba.anman

EIW mm

D> To change the Waveform Display Settings, click the Options button
in the upper left corner of the screen.
The Waveform Options screen will appear:

wWarwefarm haplay SeOings

Startup Desplery bl |
Cromriy Moda

Srall

Foregroed Color [N
_|Background Colar
Fotuia= Fregq ) |60
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Thin Sofid Circle
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© ThinSesa Lipward Triangle
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Configurable options include:

1. Start Up Mode: Classic, Overlay or Overlay (group)
2. Overlay Mode: Overlay or Group

3. Plotting Method: Line, Point or Line and Point (Line and Point is slower than
the other two options.)

4. Colors: Background, Foreground, Subsets (User can reverse the colors.)
5. Point Sizes for Each Subset: Small, Medium, Large or Micro

6. Line Types for Each Subset: Pull-down menu offers Dashed, Dot, Dash Dot,
Dash Dot Dot, Medium Solid, Thick Solid, Medium Thin Solid, Medium Thick
Solid, Extra Thick Solid.

7. Item Point Types for Each Subset: Pull-down menu offers Plus, Cross, Solid
Circle, Square, Solid Square, Diamond, Solid Diamond, Upward Triangle, Solid
Upward Triangle, Downward Triangle, Solid Downward Triangle, Dash or Pixel.

To include the laux in the graph:

D> Click the I, On button.

D> Click the g, Off button to remove.

> Double click on the I,y graph for a closer view.
To include the High Speed Inputs in the graph:

D> Click the Inputs On button.

> Double click on the Inputs graph for a closer view.
Each input is listed on the Y axis followed by a 1 or 0—a 1 denotes
that the input is open; a 0 denotes that the input is closed.

> Click Inputs Off to remove.
To Print the graph:

> Click the Print Graph button.
To Export an image from the screen:

D> Click the Export Picture button.
To Export the data only:

> Click the Export Data button.
To view the previous or next waveform record:

D> Click the Previous or Next buttons.
To Zoom In on a portion of the graph:

D> Click and drag to form a box. Double click.
To Zoom Out:

> Click the Zoom Out button.
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To view the Waveform Properties:

> Click the Waveform Properties button.
The following screen appears:

Wavelorm Properties

Propenytems ~~~~ [value

Device

Wevetorm Trigger Date/Time | 7/18/2006 2:10.40.377 PM

Van=Sag Von=Sag

FAB/2006 2:10:40.344 Pt

7N B/2006 2:10:40.477 Pid

133

¥ 2.5 Element

Mo

13200.00/120.00

1320000112000

5.00/5.00

5.00/5.00

128

Number of waveform captures |1
1024

To view the Advanced Waveform screen:

> Click Advanced Waveform.
This screen appears:

form Arsaly Seiug

B TIRE, ' avelim BT, TAVGIPNG 7 V040048 P 170

Galecied Wavelsin inei

Db Tima | Devico |Bom | Typae | D ims)

Drimingl Warreform Prooesiy

The user can select a complete or partial waveform from multiple devices, different
channels and different times for a single graph. Up to six sets of waveforms can be
graphed together.

To select items for the Advance Waveform Setup:
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> Use radio buttons to select the Entire Capture or a Selected
Window.
Selected Window is enabled if if a user sets mark 1 and mark 2 for a
given channel. The waveform for that channel between those
marks will be graphed in the overlaid advanced graph.

To add to the Selected Waveform Items list, from the Current Waveform Items
indexed on the left of the screen:

D> Click on an item.
D> Click on Add.
To remove an item from Selected Waveform ltems:
D> Click on the item.
> Click Remove.
To view the Original Waveform Property of a Selected Waveform Item:

D> Click on one of the list items.
The Waveform Property for that item will appear.

To return to the main Waveform Graph:

> Click the Back button.

To create an Advanced Waveform Graph:

D> Click the Graph button.
This screen appears:

—— o

i : U |!,| ‘ I il I| | A

i /’w*‘ R ’ww
: ki
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To edit the Advanced Waveform Graph:

D> Cick on Edit Graph.
The first of a series of screens appears. These screens help the user
customize Advanced Waveform Graphs.

fdvanced Waveform Analysis Customization.. ﬂ
Goneral | Fit | Subsels | fm | Fort | Colw | Swie |
oy Tithe:
I———— S
- Bumenic Precition
Suib Title; rp 1 2 3
| _
~ Viewing Siyle B —
| % Colx [ Both % © % & None
| Monochrome | ™ Gridin front of data
| Monochrome + Spmbols
~ Forl See |
| Lage T Med & Small|
Ok | Cocel | oo | Heb | Oiional | Evpor. | Mawime |

This screen’s special features include:

1. Main Title: user can edit the Main Title of the graph..

2. User Annotation: user can add a line of text inside the graph in the form of a
Sub Title. This feature applies to graph with single Y axis, non-overlaid.

Viewing Style: Color, Monochrome or Monochrome and Symbols.

Font Size: Large, Medium or Small

LA

Numeric Precision: digits behind the decimal (from 0-3).
6. Grid Lines: All (Both), Y, X, None, Grid in Front of Data.

To Apply changes:

D> Click Apply.
To return to the Original screen:

D> Click Original. (This will erase any changes.)
To Export:

D> Click Export (see details below).
To Maximize the screen:

> Click Maximize.
The graph will fill your screen.
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To add style and dimension to graphs, use the Plot screen and follow these steps:

Advanced Waveform Analysis Customization..

Geneal | Plot | Subsets | & | Fort | Colw | Swie |
ﬁ@ fuma —
™ A 2

™ At 3
™ Avir 4
e
= s B

an
¥ O Shadow 3

™ Mak Dala Points

OK | Concel | oo | Heb | Oignal | Expor. | Masmie, |

Choose one or more axes.
From the 3D buttons, choose Shadow, 3D or Off.

Choose to Mark Data Points or not.

v VvV V V

Choose a style from Plot Style.
[> Choose a Comparison Plot Style.
To Add Subsets to the Graph:

> Use the Subsets screen:

Advanced Waveform Analysis Customization..
Geneal | Fiot | Subsots | & | Fort | Cokw | Swie |
~ Subzets to Graph

e ] 3% [0 <] | »)

Ok | Cocel | oo | Heb | Oiional | Evpor. | Mawimize, |

> From the Subsets screen, choose Subsets to Graph.
> Choose number of Scrolling Subsets to be graphed.
To Set the Configuration of the Y Axis and the X Axis:
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> Use the Axis screen:

X
General | Plot | Subsets | Axis | Font | Color | Sule |
Y Axis
@ iineat C Log

@ Auto © MinC Max C Min/Max
Min [-951675  Max [-45.9425

X Ais

& Linear © Log

C Ao C MinC Max @ Min/Max
Min |0 Max [133.203

[ ok | cancel | coph | Hep | Oiiginal | Expor. | Masimize..|

e Set Linear or Log Axis.
e Set Auto, Min, Max or Min/Max.
¢ Set Numeric Min and Max for each axis.

In the Font screen, to set the Fonts for the Graph::

Advanced Waveform Analysis Customization..

Gonoral | Plot | Subsels | Aws | Font | Cor | S |

Main Tite:

ST ~] I~ bod [~ iaic I unddne
Sub-Title:

|Times New Roman =] [ bold [ s [ undedine
Subssl # Poril £ foas | abeds

|Asial 7| ¥ bold T itac T undedine
sample:

0K | corcel | oo | Heb | Oiignal | Ewpot. | Madmize.|

D> Select from the list of different font styles in Bold, Italic or Underline
for:

Main Title
Sub-Title
Subset / Point / Axis Labels
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In the Color screen, to choose colors from Graph Attributes:

#dvanced Waveform Analysis Customization.. ﬂ
General | Fiot | Subsets | Aws | Font | Color | St |

~ Graph Allsbwles ————
& [Detk Foreground

comonsons 1 HEHEBEE
" Shadow Color

e | JHAOOWELO
" Graph Background

£ Tabfe Foreqound

= Ta Hackait ¥
0Kk | Cancsl | oo | Heb | Oiiomal | Eport. | Mawimis. |

> Select from the available colors for:
Desk Foreground and Background (area surrounding graph).
Shadow Color
Graph Foreground (lines andpoints)
Graph Background
Table Foreground and Background
To select color Point Type and Line Type from a wide selection:

> Use the Style screen.

Advanced Waveform Analysis Customization.. Ef
Gonord | Fiot | Subsels | Aws | Fod | Col | Style |
EREEEREE
UEO0Ome0
port Tie: [TEE T
Ok | Cocel | oot | Heb | Oiionel | Ewpor. | Mawimie |

To combine multiple waveforms into one graph:

> Click the items on the left side of the Advanced Waveform screen
for each waveform you wish to include.

> Click the Add button to add the selected items to the Selected
Waveform Items list on the right side of the screen.
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D> Click the Graph button at the bottom of the screen.
The following example screen shows the V,,, and I. channels:

€ “ l |I .i, ,..\ | l ", I
5 ly“ Nm "ﬂ wlﬂfq lliJ || HJM, |'|1J|\I|l ( VJ”HM, J.' IWMM\IHJJ I[ | qﬂhu[ ::1 I
5 . | !
Jzu"‘““‘ I }1 Whn.uf!lull!‘&\wq ‘J vu‘uj\rﬁ\u»] ['hwf,k,,mn\ ‘J,v'('u[u 'a|g'r*ﬂﬂtw="
s AR
[ ——— lmm_wM,m-‘.;mrﬂﬁ-_mm...!mt m:»- (R ardoma-wizite [GOT s

To move Hash Marks on the screen:

> Move the mouse.
Duration is calculated from mark 2 to mark 1 in milliseconds.

To zoom in on a portion of the graph:

> Draw a box around the desired area by dragging the mouse and
holding down the left button.

D> Release the mouse button to activate the zoom.

D> Click the Zoom Out button to decrease the resolution.
To include the I, in the graph:

D> Press the ly,, On button.

D> Click I,y Off to remove it.
To include the High Speed Inputs in the graph:

> Click Inputs On.

> Double click on the Inputs graph for a closer view.
Each input is listed on the Y axis followed by a 1 or 0. A 1 denotes
that the input is open; a 0 denotes that the input is closed.

D> Click Inputs Off to remove the graph.
To print the graph:
> Click the Print Graph button.
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To export an image from the screen:

D> Click the Export Picture button.
To export the data only:

D> Click the Export Data button.
To view details of one of the Waveform graphs:

> Double-click on the desired graph.
To view details for this waveform:

D> Click on the Waveform Details On button.
The following screen appears:

RMS: 010

KFac: NIA

™ s UM ew um =e

Milliseconds

To return to the previous graph:
D> Click Back or click Waveform Details Off.
To zoom in on a portion of the graph:

> Draw a box around the desired area by dragging the mouse and
holding down the left button.

[> Release the mouse button to active the zoom.
To zoom out on a portion of the graph:

> Click the Zoom Out button to decrease the resolution.
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8.10.1 Interharmonic Analysis

A new feature has been added to the Log Viewer program for Interharmonic Analysis. It is
only available for advanced meters on Voltage (Vp, Vi, V) and Current channels (I4, I, I,

IEC-1000-2-1 [1] defines Interharmonics as follows: “Between the harmonics of the power
frequency voltage and current, further frequencies can be observed which are not an
integer multiple of the fundamental. They can appear as discrete frequencies or as a wide-
band spectrum.”

To perform the analysis, there must be a waveform record with a 200ms duration. For a
50Hz system, the waveform is 10 cycles; for a 60Hz system, the waveform is 12 cycles. By
default, the starting point for Interharmonic Analysis of a Waveform is its first point. But, a
user can set a starting point (place the mark) anywhere in the waveform, assuming that
there will be enough sample points available after the starting point. If there are not
enough points in this waveform capture, the software will check the next waveform
record(s) stored in the database. If it is contiguous, additional points up to 200ms will be
retrieved for analysis. For a waveform with sampling rate equal to or less than 64, the
software will only check the next (1) contiguous record. For a waveform with a sampling
rate equal to or greater than 128, the software will check the next two contiguous records.
Resetting the mark will set the starting point back to the waveform'’s first point.

> From the detailed view of the graph from the main Waveform
screen, click the Interharmonic Analysis button.
The following screen will appear.

Wavelorms - W_Meter], Waveform 81, 471652002 2:24:10.561 PM, Wavelorm: Vin=5a0, Yen-5ag

@ 200mz, 0,277
Waveform for Interharmonie Analysis (30Hz Window)
W_bdeter1, Vbn, 4/16/2002 2 24: 10.561.00 FM

g5 |- ﬂl

40

von

I I

-85

Miliseconds

1797 362 5443 7266 5089 10911 12734 14557 1638 18203

ic & C-1000-2-1
Interhamonic ntesharmonic

To view a graph:

D> Select a Starting Point, if it is other than the first point of the
waveform (default).
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D> Select System Frequency (50Hz or 60Hz) before performing the
analysis by clicking Options (at the top of the screen) and clicking
50Hz or 60Hz.

(The last frequency set will be the default until it is changed.)

Two more graphs will be displayed:

- Wavelorms - W_Meter], Wavelorm 01, 4/16/2002 2:24:10.561 PM, Wavelorm: Vbn-5aq, Ven-Sag

Harmomne & Interharmonie Spectnun (50Hz Window)
W_Meter], Vin, 4/16/2002 2:24:10.561.00 PM
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Wavalorms - W_Mater], Waveform 81, 471672 24:10L561 PM, Wavelorm: Ybn=5aq, Ven=5ag
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Measurement

IEC 61000-4-7 ([ref] First Edition) establishes a well disciplined measurement method for
harmonics which utilizes 10 (50Hz systems) or 12 cycle (60Hz systems) sample windows
upon which to perform the Fourier transform. The result is a spectrum with 5Hz resolution
for both 50Hz and 60Hz systems. The standard further defines ways of combining
individual 5 Hz bins to produce various groupings and components for referenced limits
and guidelines.

The IEC Measurement Method defines interharmonic groups. These indices are the RMS
values of the interharmonic components between adjacent harmonic components. The
frequency bins directly adjacent to the harmonic bins are omitted. This relationship is
defined by the following equation:

8
K = D X104 (50Hz Systems) (EQ8.1)
=2
10
KXo = 3 Kiana i (60Hz Systems| (EQ8.2)

i=2
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8.11 Viewing the Power Quality Log

> From Log Viewer’s main screen, click on the Power Quality button
or View Data > Power Quality.
Log Viewer will display power quality information for the selected
log file(s) based on the time range specified in the Select Time
Range section of its main screen (see section 8.4).

T Do/ Tens |
FEEAE006 104 M 20 A |
T{EE/R008 100434 242 Ab
TR RERIZEITAM |
TRERING RSAIEEIEAM |
HIACOOE R MINEMAM |

T/EARINE & 338 A3 Al

TN L10ADTIT P |
TNBRINE 210407 M. |
U006 151 S5 M2 Pl |
31 B/2006 1:51 55 342 Fad

TARZONE 1234 R4HPM |
TN 12 TIEAGHPM |
1A 1RSE 617 A |
71 42008 10583 £17 AM
TNAZIE R A IRETTAM |

L S S O O S T S R T R o o U

l_l".ﬁ.?)?.?}?}}})?}}?.
£l

To save the data to your clipboard:
D> Right-click with the cursor positioned anywhere in table.
To view waveform information associated with a record or a range of records:
D> Click on the record(s).

D> Click the Show Waveform Settings box on the left side of the
screen.

To view the PQ/Waveform Settings:

D> Click on the record|s).

D> Click the PQ/Waveform Settings box.
To view a waveform:

> Double-click on the waveform record.
See section 8.10 for details on viewing waveforms.

To adjust the column widths:
> Position the cursor between columns at the top of the screen.

> When the cursor changes to a left/right arrow, hold down the left
mouse button and drag the column border left or right.

> Release the button when the column is at the desired width.
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8.12 Viewing the Power Quality Graph

To view a graph of any PQ record:
> Click on the desired record

> Click the Graph button.
The following screen appears.

> Use the pull-down menu on the lower right of the screen to access
a 3D graph and a Histogram of the record.

Power Quality
7/25/2006 11:59:59 PM to 7/14/2006 9:43:23.252 AM

Ven Vab
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PQ Counts, Magnitude, and Duration
7/25/2006 11:59:59 PM to 7/14/2006 9:43:23.252 AM

S5tort] | o - ot cntoc. | [ o ot - [, | $E468 ot ol .. (Bt Photeton | @ commmricate [ EPM Log viemer - (it E S zeom

1'—'. Use Scroll Bars on the side and bottom of the screens to adjust the view.

ROTE
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8.13 Database Status

The Database Status screen provides statistical information about the selected log(s).

> Click on the Database button or View Data > Database Status.
The following screen appears:

L]

[ FEs L]

2

e nlcr,_I" g el oo diT LT R CH]
1780160 Dyt

1%

TR 230 Pl

NET s b1 P P

n

LL}
DET4TI0 Added EPSETED Firgboran

e ... | i Com | v oA s Hurmionrof P
LS TR H L]
L A
Bk,

A partial download consists of the newest records and captures appended to the existing
records in the log database. The snapshot must be a timeframe within the database dates,
otherwise, there is no data from which to retrieve the snapshot.

To copy the data to the computer’s clipboard:
D> Right-click with the cursor positioned anywhere in the table.

D> To return to Log Viewer’s main screen, click Back.
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AIREPORTS

8.14

GE COMMUNICATOR EXT - INSTRUCTION MANUAL

AiReports

AiReports 2.0 is an optional power quality analysis software package used in conjunction
with GE Communicator EXT Logs. It provides a comprehensive report on the status of the
equipment being monitored and it uses artificial intelligence to diagnose PQ events and
provide the possible cause of the event. The screen below is an example of one of the
screens.

Most Severe Events

The following page describes the most severe power event recorded during this survey. The
chart on the left shows an expanded portion of the channel's rms time plot during which the
event occurred. The chart on the right shows a more detailed presentation of the event

Frana  Vislag L Vakage K31 Frane © Vakag Tamies 2011 Agbaivs Pat.

L
®

wen

L] =0 o L] u
0ct 30,2000 07050516 Sweons Oct 30,2000 07-05:05.1 Tumnesonn B2
Gl G
Event severity factor. 20 Equipment affected. Computers,
Possible cause: Local upstream load communications and network equipment.
switching Typical solution:  Apply filter, surge arrestor.

AiReports 2.0 must be installed on your computer for the view button to be enabled,
otherwise, the button will be disabled.

To view the AiReport

> From the GE Multilin Log Viewer, select a Meter Database File for
Meter 1 and set a Time Range.

> Click on the AiReports button and the report will be generated.

Once the detailed report is generated, you can transmit it to a colleague, modify
the report with your favorite word processing software, print it and/or export the
file using PDF format.

Reasons for Incomplete Analysis

AiReports for GE Communicator EXT analyzes the voltage waveform records in the
meter database file. If the file does not contain any voltage waveform records,
AiReports will not run.

AiReports will not perform a valid analysis on a waveform record if it was
converted by the Log Converter program with a version of v1.0.11 (June 26, 2000)
or older.
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8.15 PQDIF Converter

The latest release of AiReports includes a new useful feature, PQDIF Converter. Power
Quality Data Interchange Format (PQDIF) is a tagged, compressible binary file format
which offers a platform-neutral, flexible means of exchanging power quality data between
instruments and data management and analysis software. PQDIF is currently under
adoption by EPRI as the standard file format for power quality data and under
consideration by IEEE as its standard file format.

Using the PQDIF Export Feature with Log Viewer

System Requirements: Installation of AiReports with NEXAIPWR.DII file version
2.1.0.8 or higher. PQDIF Viewer Program optional.

Meters Supported: EPM 9450, 9650 and 9800.

Operation:
> Use the Meter 1 button, select a DB file with waveform data.
> Select a Time Range.
> Press the PQDIF Format button.
> Select a PQDIF file name (*.PQD) to which you will export data.
D> Click OK.

PQDIF exports the waveform data and converts it to PQDIF format.

8-38 GE COMMUNICATOR EXT - INSTRUCTION MANUAL



CHAPTER 8: VIEWING LOGS COMTRADE CONVERTER

8.16 COMTRADE Converter

The latest release of AiReports includes a new useful feature: COMTRADE Converter.
Common Format for Transient Data Exchange (COMTRADE) is a standard that defines a
format for the files containing transient waveform and event data collected from power
systems or power system models. The format is intended to provide an easily interpretable
form for use in exchanging data. As such, it does not make use of the economies available
from data encoding and compression that proprietary formats depend upon for
competitive advantage.

The standard is for files stored on physical media, such as digital hard drives and diskettes.
It is not a standard for transferring data files over communication networks. This standard
defines a common format for the data files and an exchange medium needed for the
interchange of various types of fault, test and simulation data.

The COMTRADE Converter carefully adheres to COMTRADE specification IEC 60255-24
(2001).

File types and operations
COMTRADE converter will generate the following types of file:
filename.cfg
filename.dat
filename.inf
filename.d#t#
filename_*.cfg
filename_*.dat
filename_*.inf
filename_*.d##
The term filename represents the user specified file name.
The symbol ## represents a value from '00' through '99".
The symbol * is the number of 1 or above for each additional waveform record.
File type cfg is for Configuration.
File type dat is for Data.
File type inf is for Information.

The software requires user to enter a unique filename each time the COMTRADE converter
runs. Upon COMTRADE Converter startup, it will scan all files with the filename provided by
the user at a location associated with COMTRADE (file types listed above). If it finds any file
that already exists, the software will issue a message and no conversion will take place.

The software will not overwrite an existing file; it will only convert to a new filename.

HOTE
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Using the COMTRADE Converter Feature with Log Viewer

System Requirements: Installation of AiReports with NEXAIPWR.DII file version
2.1.2.8 or higher. COMTRADE Viewer Program is optional.

Meters Supported: EPM 9450, 9650 and 9800.
Log Viewer Operation:
> Use the Meter 1 button, select a DB file with meter waveform data.
> Select a Time Range.
> Press the COMTRADE format button.
>

Enter a unique file name (file extension is not needed) to which you
will export data.

> Click OK.

COMTRADE Converter exports the waveform data and converts it to COMTRADE
format files.

8-40 GE COMMUNICATOR EXT - INSTRUCTION MANUAL



CHAPTER 8: VIEWING LOGS STATUS CHANGE LOG (INPUTS)

8.17 Status Change Log (Inputs)

The Status Change Log (Input Log) displays the input change status for a selected meter
file and time range.

To view the Status Change Log

D> From the Log Viewer, select a Meter Database File and set a Time
Range.

D> Click the Status Change Log button or View Data > Status
Change (Inputs).
The above screen will appear.

Usually, if a record being displayed in the grid box has a start date/time and an
end date/time, the state being displayed is and out-of-normal state.

If a record does not show the start time/date or the end date/time, this means that
at the time of the log conversion by the Log Converter it could not find the start or
end record. This situation can be caused by log rollover and/or other interruptions.
Without a start or end record, this will not be a complete record and no duration
will be calculated.

i—'. Module Index 0O refers to HSI Internal Meter Inputs.

ROTE
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8.18 Control Output Log (Relays)

The Control Output Log (Relay Log) displays the relay change status for a selected meter
file and time range.

To view the Control Output Log

> From the Log Viewer, select a Meter Database File and set a Time
Range.

> Click on the Control Output Log button or View Data > Control
Output (Relays).
This screen appears.

There are three stages in the relay process:
Stage 1 =Trigger
Stage 2 = Command
Stage 3 = Acknowledgement
Stage 1: The change relay state process starts.

Stage 2: A meter responds to the change relay request and sends out the change
relay command to the relay device.

Stage 3: The meter gets a response back from the relay device.

A complete record should have all three stages’ date/time stamp. The Start State is the
relay state at the time of the Trigger. The End State is the relay state at Stage 3 or the
Acknowledgement Stage.

Reasons for Incomplete Records

¢ At the time of the log conversion process, if the Log Converter cannot find the
Stage 1 record (which can be caused by log roll over), the Trigger date/time and the
Start State will not be displayed.

¢ At the time of log conversion, if the Log Converter cannot find the Stage 1 record,
the Inputs, Gates and the Relay Start State will not be displayed.
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 If the Log Converter program cannot find the Stage 2 record, the Command date/
time will not be displayed.

 If the Log Converter cannot find the Stage 3 record, the Acknowledgement date/
time and End State will not be displayed and the appropriate duration will not be
calculated.

 If any one stage is missing, the appropriate duration will not be calculated.

To view the GE Graph
> Click on an event

> Click on the Graph button.
The following screen will appear:

Wavelorm %13, 4/2/2007 3.32.27 607 PM
Wavalom: Inm=Surgs

o N LR

2% _FN V¥ T

W

AT

N7 N7 N7 N7 N7 N7

Key Functions for the GE Graph
Page Up = Previous Relay Record
Page Down = Next Relay Record
Home = Current Relay Start State
End = Current Relay End State
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9.1 General Procedure

See the meter’s Installation and Operation Manuals for a detailed discussion of the GE
Communicator EXT Time-of-Use (TOU) function.

The following is a general outline for programming TOU. Each step is described in detail in
subsequent sections.

> From the Tool Bar, select Time-of-Use > Calendar Settings:

> Create a TOU calendar profile using the following elements:

e Usage registers (eg “Peak,” “Off Peak,” “Shoulder Peak”) for each
fifteen-minute block of the day;

¢ Demand Integration Averaging for Block (Fixed) or Rolling (Sliding)
Window

e Programmable start dates for four seasons per year

e Programmable bill dates for each month of the year

e TOU schedules—eg, “Weekday,” “Weekend,” “Holiday"—for each
day of the year.

> Send the TOU calendar profile to the connected meter.
TOU accumulations will begin.

> View, print or export the TOU accumulations.

> Reset the TOU accumulations at any time by selecting Reset Meter
Information from the Tools Menu (see Chapter 3 for EPM 9450/
9650 (Chapter 4 for EPM 9800) for details).

Resetting clears all accumulations of the current month or season, causes the
accumulations to use the present date as the start-date, and accumulates to the next new
end-date, which is taken from the new calendar.
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To use Daylight Savings Time, you must enable it in the meter’s Device Profile (see
Chapter 3 (EPM 9450/9650) or 4 (EPM 9800)), and enter the associated dates. Or you can
use Auto DST, which sets Daylight Savings Time automatically for the United States only.

If GPS Time (IRIG-B) is connected, you must set the appropriate time zone. Date and time
settings (except year) are overridden by GPS Time.

An IRIG-B signal-generating device connected to the GPS satellite system will synchronize

i
”’ meters located at different geographic locations. See the meter’s Installation and
e Operation Manuals for installation instructions.
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CREATING A TOU CALENDAR PROFILE

9.2 Creating a TOU Calendar Profile

The TOU calendar profile sets the parameters for TOU data accumulation. You may store
up to twenty calendars in the meter and an unlimited amount on your computer. To create
a new calendar, follow the steps below. To edit an existing calendar, see section 10.3.

GE COMMUNICATOR EXT - INSTRUCTION MANUAL

> From the Time-of-Use menu, select Calendar Settings.
The following screen appears:

Select Calendar

Selection

e |

> From the pull-down menu, choose the year for which you would
like to create a TOU usage structure.

> Click on New Calendar.
The following screen appears:

Edit Calendar [New]

CURRENT YEAR m

DAILY SETUP
STORE

Cancel

Period Selection

TOU Schedules

Calendar Assignments
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> Click on TOU Registers.

The following screen appears:

Assign Regisber Labels

Register Label

-
3
]

Aregister is a type of rate structure, for example “Peak”, “Off-Peak” or “Shoulder Peak.” You
will assign one register to each fifteen-minute interval of the day when you set up the TOU

schedule (see below).

>
>
>

Enter a name for each different register (up to eight).
Click OK to return to the main Edit Calendar screen.

Click Averaging.
The following screen appears:

Demand Windows

o Block Window

# Rolling Window

o W ceron | i |

Select the type of Demand Averaging to be applied to the TOU
accumulations.

For a discussion on Demand, see the meter’s Installation and
Operation Manuals.

Click OK to return to the main Edit Calendar screen.
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> Click on Monthly Bill Date.
The following screen appears:

Soenlhly TOU Reporl Dales

Currant Year 11

._||-|.n||nr§|r .lul:»‘I

February August Fri. 4 .

March September bion. 4 B

sor ocorer T
Moy November m

Juna Dacambar bon, 4 -

To program a specific Bill Date for each month, use the pull-down menus. If you do not
select a specific billing date for a given month, accumulations will continue until the next
monthly billing date is reached or December 31, if there is no next year spanning calendar.

> When you have entered all Monthly Bill Dates, click OK to return to
the main Edit Calendar screen.

D> Click Period Selection.
The following screen appears:

Adjustable Self Period Selection

Freeze Pariod

Haour of Day to Freasze 030

season #1 Star
Season #2 Stan

Seasan #3 Stant

Season #4 Start

> Use the pull-down menus to program a Freeze Period and Hour of
Day to Freeze.
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9-6

> Double-click one of the Season Start windows.
The Season Start screen appears:

Season Stark

TOU Year

Start Date

Season #1 [0S

Season #2 TG
Season £3
Season #4  [TGING

i

> Assign a Start Date for up to four seasons per year. Enter a date in
each window or double-click to retrieve a calendar from which you
can choose a Month and a Day.
All Start Dates also act as the End Date of the prior season or
month. A season ends at midnight of the day before the start of the
next season.

D> Click OK to return to the Adjustable Self Period Selection screen.

¥ The date format you use here should be the same the date format set for your
'.' computer. To change or view your computer’s date settings, click on the Windows®

e Start Menu and select Settings, Control Panel, Regional Settings. Click on the Date tab.

> When all selections are made, click OK to return to the main Edit
Calendar screen.

D> Click Method in the Register Accumulation section of the window.
The following screen appears:

o start al zern when new penod stars

¥ Accumulations in Registers continue whane Prior Month and Frozen F|1:g|:1qr= laft o

N EEN

> Click the radio button for the type of Accumulations you require
and click OK.
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> Click TOU Schedules.
The following screen appears:

Edit TOU Schedules

00:00-00 - 00:14:55 |
00:15:00 - 00:23:59

¢ The first column lists each fifteen-minute block of a 24-hour day.

¢ The Individual Registers defined in Step 5 will be applied to each
fifteen-minute block.

¢ Aschedule is the type of accumulation structure you will apply to
individual days. You may program up to 16 different schedules.

> Double-click on one of the Schedule Headings — for example:
“Schedule_1".
The following screen appears:

Edit schedule name

Schedule #1

DL

> Enter a Name for the schedule, such as “Weekday,” “Weekend"” or
“Holiday".

> Click OK.
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> Double-click on one of the fifteen-minute blocks in the schedule.
The following screen appears:

Set schedule's registers

Schedule #1: Weekday

Heqgister Name |H1 On-P

D> From the pull-down menu, select the Register Name you would
like to apply to this fifteen-minute block.

D> Click OK.

> Repeat the above procedure until all fifteen-minute blocks in the
schedule(s) are assigned registers.

> When all schedules are formatted, click OK to return to the main
Edit Calendar screen.

> Click on Calendar Assignments.
The following screen appears:

Time-of-Use Profile

January 2006

- I |
e BT T et
— B | | B =

AnnEEEe

:_| Weekday E Weekend m Holiday TJ| Mo schedule name
3l Mo schedule name [EE| No schedule name [l Mo schedule name L] Mo schedule name
_I No schedule name ﬁﬂl HNo schedule name m No schedule name _[ No schedule name
HE] Mo schedule name Li[] No schedule name [EE] Mo schedule name ___| Mo schedule name

B == S EE

The schedules created in steps 16-21 are shown beneath the calendar. Each
schedule is color-coded.
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Assign a particular Schedule to each day by clicking on the day.
The following screen appears:

Assign a schedule to a date

Current Date

S
Schedules S01: Weekday

From the pull-down menu, select the Schedule you would like to
apply to this day.

Click OK to return to the calendar.

To apply a Schedule to a Range of Dates or to selected days of the
week, select and click Multi Date.
The following screen appears:

Assign a schedule to a date

Schodule
Schedules S01: Weekday

Day of Week g Sunday ml Monday Hl Tuesday

M Wednesday M Thursday M Friday

H Saturday

With the Multi Date button, you can quickly program a whole year (For Example, 2005)
by selecting, for instance, all the weekdays (Mon - Fri) and in the Date Range type 01/
03/05 to 12/30/05. Do the same for the weekend days. Fill in holidays and vacations

for each month.

>

>
>

>
>

Enter a Date Range; select the type of Schedule and, if desired,
choose a Day of the Week.

Click OK.

Use the color-coded key below the calendar to review which
Schedules have been applied to the month.

Click Next Month and repeat the process for the year.

When the calendar settings are complete, click OK to return to the
main Edit Calendar screen.

You may now:

>

GE COMMUNICATOR EXT - INSTRUCTION MANUAL

Click Save to File to send the calendar to the computer for future
use.
See section 10.3 for how to edit a previously saved calendar.
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> Click on Save to File to store the file in your computer.
Your computer screen will ask you the File Name, Save In and Save
as Type information. Enter data.

> Click Save or Cancel.

> Click Update EPM to send the calendar to the meter.
The following screen appears:

Uherking EPAM 100 SEbup

Current EPM 9650 TOU Sefup Status
|Sates_ Valuo(s)
|Possed | 2008
‘Passed Mo dote get
| Passed Mo billing dates sel.
Passed  Daily profile ant after 8712008
Warning Register name not setfor R, AU RS, RE, A7, A8

Before updating the meter, GE Communicator EXT checks that the data entered is valid. It
will warn you if any data is not correct. If one of the Status Screens fails, GE Communicator
EXT not let you update the device. A pop-up screen will tell you that it is an Invalid
Calendar. Click OK. You will return to the Edit Calendar screen to create another calendar.

> Click Continue.
The following screen appears:

EPM 9650 Time of Use |

Please Select a Nexus Calendar Slot to Send to

& Calendar 1 2002
# Calendar 2 0000
& Calendar 3 0000
# Calendar 4 0000
# Calendar 5 0000

& Calendar 6 0000
@ Calendar 7 0000
& Calendar 8 0000
# Calendar 9 0000
# Calendar 10 0000

# Calendar 11 2001
# Calendar 12 0000
# Calendar 13 0000
# Calendar 14 0000
# Calendar 15 0000
# Calendar 16 0000
# Calendar 17 0000
# Calendar 18 0000
# Calendar 19 0000
# Calendar 20 0000

=l =3

> Select the slot you would like to use.
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D> Click Send.
Fommunicator Bt x|
Writing the calendar to the EPM was successful

Communicator will send the calendar to the meter. The above pop-up window will tell you
that the calendar was received. Click OK. The meter will use the calendar for the
designated year, based on the date settings of your computer.

‘F_" Do not enter more than one calendar for the same year (ie, do not store two calendars for

2005). If this occurs, the meter will use the first calendar entered.
HOTE
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UPDATE A TOU CALENDAR PROFILE CHAPTER 9: TIME-OF-USE

9.3 Update a TOU Calendar Profile

> From the Time-of-Use menu, select Calendar Settings.
The following screen appears:

Select Calendar

Selection

=

> Click Edit Calendar.
The following screen appears:

Load Calendar [

Load From Meter

Load From File

D> To edit a calendar saved on the computer’s hard drive, click Load
From File.
Communicator EXT will ask you to locate the calendar. After the
calendar has loaded, see section 10.2 for details on programming
the calendar.
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UPDATE A TOU CALENDAR PROFILE

> To edit one of the calendars stored in the meter, click Load From

Meter.

The following screen appears:

EPM Time Jse L
Please Select a Calendar to Retrieve from EPM 9650

& Calendar 1 2002
# Calendar 2 0000
& Calendar 3 0000
# Calendar 4 0000
# Calendar 5 0000
& Calendar 6 0000
# Calendar 7 2006
& Calendar 8 0000
# Calendar 9 0000
# Calendar 10 0000

# Calendar 11 2001
# Calendar 12 0000
# Calendar 13 0000
# Calendar 14 0000
# Calendar 15 0000
# Calendar 16 0000
# Calendar 17 0000
# Calendar 18 0000
@ Calendar 19 0000
# Calendar 20 0000

> Select the calendar year you would like to edit and click Retrieve.
After the calendar year has been retrieved, see section 10.2 for

details on editing.



VIEWING TOU ACCUMULATED DATA CHAPTER 9: TIME-OF-USE

9.4 Viewing TOU Accumulated Data

> From the Real Time Poll menu select Revenue, Energy and
Demand Readings > Time of Use Registers.

mmunicator Ext
File Currnd:i:nlkaal-‘l‘tmpol Tools IfODevices TOU Calendar Logs View Help

-

[ Power
Demand
Energy
Energy, Pulses and Accumulations in the Interval
Internal KYZ Output Accumulators

Total Average Power Factor

Time of Use

The following screen appears: (If Passwords are Enabled, you must
enter a Password to view this screen.)

Time of Use Readings _ .
Start Time End Time Register

-

Register Accumulations
VAR 0000000 I VARK 10000.00 I.
ik 00000.00 | Q2 VAR 10000.00 |
onoot ||::| | III.IIIIZIiII
0000000 L a3 10000.00 I.
MNARK 00000, 00 I A,

Register Peak Demand

Delivered watt 4"“'

1} III
|||||
1] III
A I||II
IiIII

Reagister Cumulative Demand

Continuous

ooc I|1|I!I||5' I:IIEIIIIII..III
b IIII'II.IIIIII:: [ IIiIIIIII::III

1 Poling 001 N: 001

"o [ oo [ ewor | pm [ s |

> From the Group pull-down menu, select the month or season
accumulations you would like to view.

> From the Register pull-down menu, select the individual register
accumulation (or the total of all registers) you would like to view for
the selected month or season.
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VIEWING TOU ACCUMULATED DATA

The EPM Advanced Meters are true four-quadrant power meters. They display the
VARs and VA for each quadrant, as illustrated below:

GE COMMUNICATOR EXT - INSTRUCTION MANUAL

Quadrant Power Factor Watts VARs
1 Lag + +
2 Lead - +
3 Lag - -
4 Lead + -

D> Print or Export the data by clicking the appropriate button at the
bottom of the screen.

Send Password: If Passwords are Enabled, the Send Password
button will be visible on the screen. You must enter a Password
initially to view the screen. Then, when the Password has expired,
you must click “Send Password” to continue polling. This feature
was initiated because some users found that continuous polling
filled up the system event log too fast.

> Click OK to close this window and return to the main GE
Communicator EXT screen.
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Chapter 10: External I/0 Modules

10.1 Overview

The External Devices section
of the EPM Meter’s Device
Profile (Chapter 3 - 9450/
9650, Chapter 4 - 9800) tells
the Meter which 1/0 Modules
are connected to it at which
addresses. This profile must
reflect what is physically
attached to the unit. Revise
the EPM Meter’s Device Pro-

file each time an 1/0 is added,

removed or configured.

I/Os must use the EPM Meter’s

Port 4. EPM9450/9650 can also

use Port 3. Set the port to 57600

Baud, Master. RS 485 Cable

Group of 31/0s

Addr Addr Addr
160 128 156

Use these Edit buttons to
configure the connected 1/Os.

Type
WAONS: Analog Out 4- 20mAdch
AN Analog Out 4 - 20ma 4 ch

Al Analog In0-Tméa 8ch

Log / Limit 1D

4 AD Module 1 Address | Baud Rate [Through Ness]

hange
4 AD Module 2
4 Al Module 1 Device Port m

4 Current Settings New Settings

D Ag d

Dore daiarad . i 000 -
3 Devics Assigned 4 Rato

D As: d 4

ok s : =3

2 Device Assigned 4

3 Denice Assigned 4

3 Device Assigned 4 . _
20w 2] 3 The EPM Meter recognizes I/0 mod

 Devica Assigned 4 ules by the unique address

3 Denvice Assigned 4 .

3 Devios Assigned 4 assigned to each one. Use the

Change 1/0 Module Address/Baud
Rate function to assign a unique
address to each 1/0 before con-
necting the group to the EPM Meter.
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OUTLINE OF THE PROCEDURE FOR INSTALLING I/O MODULES CHAPTER 10: EXTERNAL I/O MODULES

10.2 Outline of the Procedure for Installing I/0 Modules

The steps below are detailed in subsequent sections of this chapter.

4

ROTE

> Review |/O hardware details in the meter’s Installation and
Operation Manuals.

> Before connecting any 1/Os to the EPM Meter, make sure each one
has its own unique address.
All I/Os are shipped with a pre-set address and a baud rate of
57600. See section 11.5 for a list of factory-set addresses and baud
rates. To assign or change I/0 addresses, see section 11.6.

> Write down the name and unique address of each 1/0 you will be
using. (You will need to know the addresses for the EPM Meter's
Device Profile.)

> Connect the I/0 or group of I/Os to the EPM9450/9650 Meter’s Port
3 or 4 or EPM 9800 Meter’s Port 4.
e You must use the correct port. Be sure ports are set to operate at
the same baud rate as the I/0 modules.

e The ports must also be configured as Masters. See Chapters 3
(EPM 9450/9650) and 4 (EPM 9800) for how to configure the
communication ports.

> Retrieve the EPM Meter's Device Profile.

* In the External Devices section, enter the name of each 1/0 and
its unique address.
» Use the Edit buttons to configure the I/Os.

e Each I/0 connected to the unit must be included in the Device
Profile.

¢ Update the Device Profile to record the changes. See section
11.7.

Updating the Device Profile will reset all logs.

This chapter also covers the following 1/0 utilities:

10-2

Meter I/O Device Status (section 11.13): lists all registered 1/Os currently in use.
Query 1/0 Module (section 11.14): locates an 1/0’s address and baud rate.

Locator Utility (section 11.15-16): locates an I/0’s address and baud rate without
using the reset button.

Stand Alone Programmer (section 11.17): allows you to configure all 1/0
parameters directly from a computer, not through a EPM Meter.
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CHAPTER 10: EXTERNAL I/O MODULES USING MULTIPLE I/O MODULES

10.3 Using Multiple I/0 Modules

Each type of 1/0 module is shipped with a factory-set address (see section 11.5). If you plan
to use more than one I/0 module of the same type (such as three KYZ modules), you must
change the address of each module individually before connecting the group to the EPM
Meter. See section 11.6 for how to change a module’s address and baud rate.

Each I/0 module in a group must have its own unique address. Each module must be set to
operate at the same baud rate as the EPM 9450/9650 Meter’s Port 3 or Port 4 (Port 4 ONLY
for EPM 9800) (57600 is recommended).

If you do not know an 1/0 module’s address or baud rate, use the Query 1/0 function
detailed in section 11.14. This function works only on Port 4.

To connect multiple I/Os together, attach the male RS-485 port of one module to the
female RS-485 port of another. Secure by tightening built-in fasteners. Attach mounting
brackets to the outside modules. Use the steps below (section 11.4) to determine if you
must use a separate power source (for example, GE Multilin PSIO) to supply added power
to the group.

To connect a group of I/Os to the EPM Meter, connect an RS-485 cable to the group’s
available female RS-485 port. Connect the other end of the cable to the EPM 9450/9650
Meter’s Port 3 or 4 (Port 4 ONLY for EPM 9800).

You may combine different types of I/0 modules together in a group.

After all modules have been assigned a unique address and connected to the EPM Meter,
you must enter them in the EPM Meter’s Device Profile. See section 11.7.
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STEPS TO DETERMINE POWER NEEDED CHAPTER 10: EXTERNAL I/O MODULES

10.4 Steps to Determine Power Needed

 Available power for All Ports of the EPM 9450/9650 is 12 VA. EPM 9800 does NOT
support I/0 Modules; a power supply is required.

e Refer to the table in the next section (Section 11.5) to determine the VA Ratings for
I/0 modules and displays.

¢ Add together the VA Ratings for 1/0s and Displays in use.

e Compare Available Power to Power Needed. See the Meters'’ Installation and
Operation Manuals for details.
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CHAPTER 10: EXTERNAL I/O MODULES I/0O MODULES' FACTORY SETTINGS AND VA RATINGS

10.5 1/0 Modules’ Factory Settings and VA Ratings

All'1/Os are shipped pre-programmed with a baud rate of 57600 and addresses. The table
below details the factory-set address for each module and the VA Ratings for I/0 modules
and displays. Refer to the previous section (section 11.4) for the steps to determine if you
must use an additional power source with the EPM 9450/9650. EPM 9800 does NOT
support I/0 Modules; a power supply, such as the PSIO, is required. See section 11.5.1.

To temporarily reset an 1/0 module to address 247 and 57600 baud (program defaults),
press and hold the reset button for 3 seconds. The module will remain in reset mode for 30

seconds.
1/0 MODULES FACTORY SETTINGS AND VA RATINGS

MODEL MODULE ADDRESS VA RATING

NUMBER
1mAON4 0-1mA, 4 Analog Outputs 128 2.7 VA
1mAONS8 0-1mA, 8 Analog Outputs 128 3.2 VA
20mAON4 4-20mA, 4 Analog Outputs 132 5.0VA
20mAON8 4-20mA, 8 Analog Outputs 132 8.5 VA
8Al1 0-1mA, 8 Analog Inputs 136 2.3 VA
8AI2 0-20mA, 8 Analog Inputs 140 2.3 VA
8AI3 0-5 VDC, 8 Analog Inputs la4 2.3 VA
8Al4 0-10 VDC, 8 Analog Inputs 148 2.3 VA
4R0O1 4 Latching Relay Outputs 156 2.7 VA
4P0O1 4 KYZ Pulse Outputs 160 2.7VA
8DI1 8 Status Inputs (Wet/Dry) 164 1.0VA

DISPLAYS VA RATINGS

P4ON LED Display 8 VA
P6ON Touch Screen Display 5VA

10.5.1 Additional Power Source for I/0 Modules

Available power for All Ports of the EPM 9450/9650 is 12 VA. The EPM 9800 Power Supply
will NOT SUPPLY POWER TO THE I/0 MODULES. You must use a power source, such as the
PSIO (12V), for additonal I/Os connected to the EPM 9450/9650 and for ANY I/Os connected
to the EPM 9800. RS-485 communication is viable for up to 4000 feet (1219 meters).

GE COMMUNICATOR EXT - INSTRUCTION MANUAL 10-5
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Below are the dimensions and the labels for the PSIO.

PSIO Power Source (Male RS-485 Side Port)

[N ] - - N-N-] -
"o "o & C
/ e i 7 = \
= 2 S E
O fam (=0 | Bt (=3
0 fome o [[meer =1 ﬂ%" H
@ flors =1 o o
o Y 4 ol Power Supply
Q [|meers off M Pt 7%
0 ||wres al prvolage 1060 00 O
=1 | St =] wavasas 0
el o ot v 13 05
, i
S - iy . MR A b T o,
v o E] kb= - < =AY
e i laicre o,

PSIO Power Source with 1/0 Modules
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Top Label Side Label
N 4 On N
Power In
S
N(-)
/N ™
-— POWER+T DANGER

Powel;sﬁupply

<€4— POWER-
Max Power: 12 VA

- > Input Voltage: 12-60v DC [
- . 90240V AC/DC O
=

Output Vollage: 12V DC
-

GE Multilin
www. GEmuitilin.com
- P \. /

Labels for PSIO Power Source

Connection Steps

> Connect the A(+) and B(-) terminals on the meter to the A(+) and B(-)
terminals of the male RS-485 port.

> Connect the shield to the shield (S) terminal.
The (S) terminal on the meter is used to reference the meter’s port
to the same potential as the source. It is not an earth ground
connection.
You must also connect the shield to earth-ground at one point.

> Put termination resistors at each end, connected to the A(+) and B(-
) lines. RT is ~120 Ohms.
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ASSIGNING ADDRESSES AND BAUD RATES TO AN I/O MODULE

CHAPTER 10: EXTERNAL I/O MODULES

10.6 Assigning Addresses and Baud Rates to an I/O Module

10-8

b4

ROTE

ROTE

The utility described below requires the I/0 to be connected to the EPM 9450/9650 Meter
at Port 3 or 4 (EPM 9800 at Port 4 ONLY). To configure an 1/0 module by connecting it
directly to your computer, use the Stand Alone Programmer utility, section 11.17.

You must know the current address and baud rate of the 1/0 you want to change. See
section 11.5 for a list of factory-settings, if the 1/0 is new, or use the Query 1/0 function
(section 11.14) (Port 4 ONLY), if the address and/or baud rate has been changed or is no
longer known. When you have determined the current address and baud rate, proceed
with the steps listed below.

> Make sure the EPM Meter’s Port 3 or 4 is configured to
communicate with the I/0 module at the same baud rate (57600
recommended).

> Set the Port to Master mode. See Chapter 3 (EPM 9450/ 9650) or
Chapter 4 (EPM 9800) for details on configuring the EPM Meter’s
communication ports.

> Connect the I/O to the EPM 9450/9650 Meter’s Port 3 or 4 or EPM
9800 Port 4.

You may connect a group of I/Os to the EPM Meter to make address/baud rate changes
only if each 1/0 already has a unique address. If the 1/0s have the same address—such as
three new KYZ modules—you must connect and change their addresses individually. See
section 11.3 for details on using multiple 1/0 modules.

> From the I/O Devices menu select Change I/0 Module Address/
Baud Rate.
The following screen appears:

Change Address / Baud Rate [Through Device]

Device Port m

Current Settings New Settings

Module Baud Rate Rl ~ W 57600 -

> From the pull down menus, enter the module’s current address and
baud rate.

> Enter the address and baud rate you would like to assign.

> Enter an address from 1 to 247, being sure that the address is not
already assigned to any other 1/0 you will be using.

> Click Make Change.
A confirmation screen appears after the module has been updated.

> Repeat the procedure for all I/Os in the group.

> Write down the module’s new address and baud rate.

GE COMMUNICATOR EXT - INSTRUCTION MANUAL



CHAPTER 10: EXTERNAL I/O MODULES ASSIGNING ADDRESSES AND BAUD RATES TO AN I/O MODULE

> Proceed to section 11.7 to enter the 1/0 in the EPM Meter’s Device
Profile and configure all other 1/0 parameters.
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ENTERING I/0O MODULES IN THE EPM METER'S DEVICE PROFILE

CHAPTER 10: EXTERNAL I/O MODULES

10.7 Entering I/0 Modules in the EPM Meter’s Device Profile

10-10

The EPM Meter uses a Master/Slave polling architecture when communicating with the I/O
modules; therefore you must enter all I/0s in the EPM Meter’s Device Profile. This
procedure tells the unit what types of modules are connected to it, what parameters you
have set for them and at what address they may be found.

00 =d IO e D)

11
12
13
14
18
16

Mo auk
Humbar

> Write down the name and unique address of each 1/0 you plan to

use.

Be sure all baud rates match that of the EPM 9450/9650 Meter’s
Port 3 or 4 (EPM 9800's Port 4) (57600 is recommended).

Be sure all addresses are unique. See section 11.6 for how to assign
addresses and baud rates.

> Connectthe 1/0 module(s) to the EPM 9450/9650 Meter's Port 3 or 4
(EPM 9800's Port 4); see the Meter’s Installation and Operation
Manuals for hardware/installation details.

Be sure Port 3 or 4 is operating at 57600 baud and is in Master
mode (see Chapter 3 (EPM 9450/9650), Chapter 4 (EPM 9800)).

> Click on the Edit Profile button (or select Edit Current Device Profile
from the Tools Menu) to retrieve the EPM Meter’s Device Profile.
(See Chapter 3 (EPM 9450/9650), Chapter 4 (EPM 9800)).

> When GE Communicator EXT has retrieved the Device Profile from
the EPM Meter, double click on External Devices.
The following screen appears.

Typ

200k Andicg Out 4 - 20ma 4 ch LEF

20maAlHE Analon COut 4 - HmA 4 oh 122 e [ 4 AD Module 1
il
BAIN J.n:_im]lnl:l-nn# Bich (7]

Assigned  EPM | Moodule | EPM
Aidress | Setings | Sotiings | Port Log § Limal 113
4 AD Module E
4 Al Mockie 1

[0 Device Assgned

Ko Device Assignad
N Divice Assignid
Ko Dendoa Assigned
K Do Assagimnd
Ko Durviotr Assignid
o Davdco Assigned
Ko Drvion Assignnd
o Dindce Assgned
Ko Darvion Assignod
o Divdce Assgned
Ko Dimvice Assignad
Ko Diice A

138
1= 4

PR S S SR S T U N

Conenl [ Hep

D> Click in the Type column and use the pull-down menu to select the
specific 1/0 you wish to enter.
You may enter up to 16 modules.

> Enter each module’s unique address.
If you have not assigned a unique address to each module, see
section 11.6. Each module’s address must be unique, otherwise
communication will not function properly.
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You may now configure the modules using the Edit buttons. See the following
sections (11.8-11.12) for details on how to configure each type of module.

> Check the Table of Contents for the type of module you want to
configure and read the corresponding section.

> After you have configured all modules, click OK.

{—',. Log / Limit ID is an internal identification based on the order in which the modules are

entered into the profile.
HOTE

verifying Module Existence

Searching for Module at address 132

Please Wait

The EPM Meter will begin to look for the modules at the addresses listed. If all are
present, the main Device Profile screen will appear. If an incorrect address is given,
a screen appears and the changes are rejected. Determine the correct address of
any missing 1/0 using the Query I/0 function (section 11.14) (Port &4 Only) or the
Locator Utility (section 11.15 - 11.16) and enter the correct information in the
External Devices section of the meter’s Device Profile.

You MUST now Update the EPM Meter’s Device Profile to enter the Modules.

> Click on Update Device.

This sends the new Device Profile, with the /O information, to the
EPM Meter.

> Click Report to print out a copy of the I/0 information.

v

Click Save to save these parameters to your computer.

D> Click Load to enter a previously saved set of parameters.
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CONFIGURING THE ANALOG OUTPUT MODULE CHAPTER 10: EXTERNAL I/O MODULES

10.8 Configuring the Analog Output Module

> Be sure each module has a unique address and is connected to the
EPM 9450/9650 Meter’s port 3 or 4 or the EPM 9800 Meter’s Port 4
at the same baud rate as the port (57600 recommended); see
section 11.6.

> Retrieve the External I/0O Modules section of the Device Profile
from the EPM Meter (see Chapter 3 (9450/9650) or Chapter 4 (EPM
9800) for more detail on the Device Profile and section 11.7).

> After you have entered the type of Analog Output Module in the
Type column and its address in the assigned address column, click
on the Edit button in the EPM Meter Settings column.
The following screen appears:

Dievice Profile: Anabog Dutput

Qutput Assigned am (Click tem to Changa)

(I hase Angles Phase A Vollage
ot Asaigned
ot Assgnaed
ot Agsigned
ot Azsigned

ol Assugned

ot Azsigned
Channel Update |1 B

For Fulee Accumulalors and Aggregator Block Window Average (B Byle data)
onby, please choose 4 of the 8 hg,ﬂr_rq you wanl o map io the An rjllu_] outputs

> From the pull-down menus, select the type of reading and the
channel to which it will be applied.

> The module reads a 4-byte value per channel. So, you must select 4
of the 8 bytes to be read by the module.
Use the pull-down menu to choose 4 of the 8 bytes.

D> Click OK when all channels are set.
The Device Profile: I/O Modules screen appears.
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CONFIGURING THE ANALOG OUTPUT MODULE

D> Click on the Edit button in the Scale Settings.
GE Communicator EXT retrieves the settings from the I/0 module.
The following screen appears:

Knalog Duwiput 4 to 20 mk Fxternal Madule Programmer

Module Type

Wirrsinn
Address

Haud Hala

A ull}g (‘Ilrrpll Module 8 Channel

0017, Build 112

migs should b pntered in socondaery for
unl and Prsor. All othor readings should
rreel i primnry

Transmit Deloy

1:1 Second Valta AN 120000 n.aon
2.1 BEvcond Voltu BN 120,000 n.onn
11 Second Volts CH 120 [ on.nann
41 Becond 1A & nnn nnnn
&1 Bvcond |H 5.nnn o.oon
B 1 Bncomd 10 5 oo I .nnn
#:1 Becond ‘Wall Tolal 1E00 -1ED0.000
8:1 Second VA Tolal

Channel # Scale High Value(20mA)  Scale Low Value(4mA)

1E00. 000 -1800.000

For each channel, enter the scale setting according to the needs of your application.
The scale High Value refers to the high end of the module; the scale Low Value refers
to the low end of the module. For example, if you have a 4-20mA module, the scale
High Value determines what 20mA equals. The scale Low Value determines what 4mA
equals. (See note below on How to Set Scale Values.)

To change the 1/O’s Transmit Delay, you must use the Stand Alone Programmer,
section 11.17.

D> To enter the scale settings, click on the Module Settings button.
GE Communicator EXT will send the new scale settings to the
module and then reset it.

> Be sure to send the updated Device Profile to the EPM Meter after
you have finished configuring all 1/Os.

> Click on the Update Device button.

i How to Set Scale Values: Enter values for volts, current and power in secondary. Al
'.' other values should be set in primary.

HOTE
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CONFIGURING THE ANALOG INPUT MODULE CHAPTER 10: EXTERNAL I/O MODULES

10.9 Configuring the Analog Input Module

The Analog Input Module can measure any type of reading, once it is converted to an
electrical signal (within limits of the I/O Module). Below is an example of a reading and its
conversion to a value:

CONVERSION TO VALUE
READING SIGNAL VALUE
100° 1.0 mA 100%
500 0.5mA 50%
o 0.0mA 0%
500 -0.5mA -50%
1109 -1.0mA -100%

Following are the steps to configure the Analog Input Module:
> Be sure each module has a unique address and is connected to the

meter’s Port 3 or 4 at the same baud rate as the port (57600
recommended) (see section 11.6).

> Retrieve the External I/0 Modules section of the Device Profile
from the meter (section 11.7).

> After you have entered the type of Analog Input Module in the Type
column and its address in the Assigned Address column, click on
the meter’s Settings Edit button.
The following screen appears:

Dewice Profile: Analog Input

Inpuut Channol Label High Value (20maA) Low Value (4mA)

Temp Sensor 1. C 100.0000 -10000000.0000
Temp Sensor 2. K 300 0000
120.0000 0.0000

0.0000

1800.0000 -1800.0000
Tewoon
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D> Enter label and scaling factor for each input.
The Value columns will appear in either milliamps or Volts,
depending on the type of input chosen in the Device Profile.

> Click OK when done.

D> Click on the Module Settings button.
The following screen will appear, reflecting the settings for Address,
Baud Rate and Transmission Delay.

Analsg Input 0 1o 5V Farermal Maduled rogrammer

Modula 1ypa alog Input Module & Channal. 050 8
Varnan (00 3, Baika 104

Addddrens

Temnama Dolay ‘
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10.10 Configuring the KYZ Output Module

Be sure each module has a unique address and is connected to the EPM Meter’s Port 3
or 4 at the same baud rate as the port (57600 recommended); see section 11.6.

> Retrieve the External I/0 Modules section of the Device Profile from
the EPM Meter (see Chapter 3).

> After you have entered the KYZ module in the Type column and its
address in the Assigned Address column, click on the Edit button in
the EPM Meter Settings column.
The following screen appears:

Device Profile: KYZ Module

Relay Accumulation

1 Quad 1 Watthour b

3

1
[ oc [ corcs

D> Assign an accumulation to each relay based on the needs of your
application.

> Click OK to return to the main I/O Device Profile screen.

> Click on the Edit button in the Scale Settings.

GE Communicator EXT retrieves the settings from the I/0 module.
The following screen appears:

KYE External Modubs Programmer
Modube Typa

Warnion 0017, Dudd 114
Arddrnan

Entor Walts Par Pulsie And Roll Owvar In Primmny
Amud Mati

Tranamit Caloy

KYZ Duiput WallFulse Fall Gvar | Min Fulaa Width (m)
1.Chund {1 + 1) Watihau 72000 HEESEREASHAEASEE E
2:fiund 4 VAknur 2000 HA95494999990590 240
T:wnd 4 VAhour 72000 F9959995I999599 250
A Ulwned 4 VARGUT SEO0D FHIFYIINFIIRYTYY Ll

D> For each output, enter the Watt per Pulse and the Minimum Pulse
Width in milliseconds.

> Leave the Roll Over at the default value of sixteen 9s.
This value matches the Roll Over of the EPM Meter. It is important
that the Roll Over of the module match the Roll Over of the device
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to which it is connected. Change the Roll Over only if you are using
the module with a device other than an EPM Meter or if you are
using the module as a stand-alone unit.

To change the I/0’s Transmit Delay you must use the Stand Alone Programmer,
section 11.17.

> When you have entered the scale settings, click Update.
GE Communicator EXT will send the new scale settings to the
module and then reset it.

> Be sure to send the updated Device Profile to the EPM Meter after
you have finished configuring all 1/0s.

D> Click on the Update Device button.
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10.11 Configuring the Digital Output Module

Be sure each module has a unique address and is connected to the meter’s Port 3 or 4
at the same baud rate as the port (57600 recommended); see section 11.6.

> Retrieve the External Devices section of the Device Profile from
the meter (see Chapter 3).

> After you have entered the Digital Output module in the Type
column and its address in the Assigned Address column, click on
the Edit button in the EPM Meter Settings column.
The following screen appears:

D> Enter label and Common Shorted to N.C. or N.O. for each output.
Click Lock to Manual Control, if desired.

> Click OK when done.

D> Click on the Module Settings button.

The following screen will appear, reflecting the settings for Address,
Baud Rate and Transmission Delay.

(Hgrtal Durtpud External Madule Programmer
Muodwle Type

Varuaen

Addioct

Howd Fale

Tranemit Dialay
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10.12 Configuring the Relay Outputs

Be sure each module has a unique address, is entered in the EPM Meter’s Device
Profile and connected to Port 3 or 4 at the same baud rate. See section 11.7.

> From the I/O Devices menu select Relay Control.
The following screen appears:

xbnrmal Fley Confeol

Nama Change

Mot Insinllod
Mot Insiallad
Mat Insasllod
Mol Insinlled
Mt Inamllod
Mol Insialled
Mot Instnlled
Mot Insinllod
Mot Installad
Mot Insindied
Mot Insinllod
Mot Insiallad
Mar insadlad
Mot Instrlled
Mot Inslsllod
Ml Insinlled

Sobeot How State [

i |

Each module has four relays that can be configured using this screen.

> To change the state of one or more relays, click the box next to the
relay(s) you want to change.

> Use the pull down menu next to "Select New State" to assign a Lock
Common to N.C., Lock Common to N.O. or an Unlock state to the
relay(s).

D> Click on the Apply button to send the new setting to one or more
relays of one or more modules.

> Click OK when you have finished configuring all Relay Outputs.
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10.13 Using the Digital Input Module

Be sure each module has a unique address and is connected to the meter’s Port 3 or 4
at the same baud rate as the port (57600 recommended); see section 11.6.

> Retrieve the External Devices section of the Device Profile from
the meter (see Chapter 3).

> After you have entered the Digital Input module in the Type column
and its address in the Assigned Address column, click on the Edit
button in the EPM Meter Settings column.
The following screen appears:

Deveoe Profile; Dighal Inpst

Inpul Channal Lol Dhjen Lkl Clonod Lolesl Marimal Flaki

> Enter Channel Label, Open Label, Closed Label and Normal State
for each input.

> Click OK when done.

D> Click on the Module Settings button.
The following screen will appear, reflecting the settings for Address,
Baud Rate and Transmission Delay.

¥ If you are using a Digital Input module with a EPM Meter, you only need to enter the
'.' module in the EPM Meter’s Device Profile (section 11.7) and configure the screen
e above; you do not need to configure the module further unless you want to change
the roll over. The module’s Roll Over should always match the Roll Over of the device to
which the module is connected. The Digital Input’s default Roll Over parameters are
set for use with a EPM Meter; therefore they do not need to be changed
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Digital Input External Module Programmer

Module Type Digital Input Module
Version 0014, Build 106
Address

Baud Rate

Transmit Delay

Digital Input | Roll Over
7y 99999999
9999959399
999993999
99999999
99999999
99999999
99999999

1
2

3
A
B

B

7

B:

To change the 1/0’s Transmit Delay, you must use the Stand Alone Programmer, section
11.17.

D> Assign a Roll Over to each relay based on the needs of your
application.
If the module is connected to a EPM Meter, you do not need to
change the Roll Over from the default.

> Click Update to send the new Roll Over settings to the module.

Be sure to send the updated Device Profile to the EPM Meter after you have
finished configuring all 1/Os.

> Click on the Update Device button.

GE COMMUNICATOR EXT - INSTRUCTION MANUAL 10-21



I/O DEVICE STATUS CHAPTER 10: EXTERNAL I/O MODULES

10.141/0 Device Status

This utility allows you to view a list of all the modules that have been entered (“registered”)
in the EPM Meter’s Device Profile (see section 11.7).

> From the 1/0 Devices menu, select 1/0 Device Status.
GE Communicator EXT searches for all entered I/0 modules.

The following screen appears (the listings shown are for example
only):

Device 110 Module Status

Device Status
KYZ Module, @ Address 247 Fegistered and present

> To view the current programmable settings of a particular module,
select it and click Query.

For example, a query of the KYZ module at address 247 yields the
following:

KYZ [xternal Modale Seitings

17, Build 114

liamnumsl Lhalay

Emtir Wasts Par Pulss And Fall s In Primnng
Hawd Fals -]

Fnll (e Min Pulsn Witth {ma)
2999959999599599
FITIIFIFIIFIIHIY
FUTIITIFIIFAIRIS
EEESEREEEEEEREEE

> To change the I/O’s Transmit Delay, you must use the Stand Alone
Programmer, section 11.17.

> Query screens are read-only. To change any parameters you must
edit the EPM Meter’s Device Profile (see section 11.7).

D> Click Refresh to initiate a new search and listing of connected 1/0s.
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10.15 Query I/O—Locating an Unknown Address and Baud Rate

This utility requires you to press the I/0 module’s reset button. If you are off-site, or cannot

i
'.' access the reset button, use the Locator Utility described in section 11.15-16.
HOTE

I/0s may be connected to either the EPM Meter’s Port 3 or 4. However, ONLY Port 4 is
programmed to query. Be sure the port is configured to operate at 57600 and is set to
Master mode; see Chapter 3 for how to configure the EPM Meter’'s communication
ports.

> Select 1/0 Devices > Query 1/0 Module.
The following screen appears:

Cumssciod i Port 3 e 4 of Moar

> Click Continue.
The following screen appears:

s 190 Madbe -
Prass in reset bunos aad hold for at inast 3 snconds

reis <]
=3 22

D> Use a fine point to depress the I/O module’s reset button. Hold it in
for at least three seconds.
This resets the I/0 module to address 247 at 57600 baud for thirty
seconds, allowing GE Communicator EXT to retrieve the stored
address and baud rate.
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D> Click OK.
The EPM Meter will begin looking for the device at the temporary
address of 247. When the 1/0’s programmable information is
located, the following screen appears:

Gumiy 140 Mol

Here are the commusicalions semings

Haisd Rabe ﬂﬂ_
==

> Write down the address and baud rate.
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10.16 Locator Utility—Through Meter Method

Use this utility if you do not have accesses to an I/O module’s reset button; otherwise use
the Query I/0 function. The Through Meter Locator Utility searches each address in
succession only at the baud rate at which the computer and the EPM Meter are connected.

i The Locator Utility—Stand Alone Locator method (section 11.16) allows you to search for
" an 1/0’s address and baud rate without a EPM Meter by connecting the I/O directly to the

e computer.

> Connect the module to the EPM Meter at Port 4.

> Establish a connection between the computer and the EPM Meter.
The baud rate at which the computer and the EPM Meter are
connected is the baud rate that Locator will use to search for the
I/0’s address.

> From the I/O Devices menu, select Locator Utility > Through EPM.
The following screen appears:

Through Device Locator

Start Address _ End Address m

Nexus Port m

Device Type |Address

> Set the Address range for the search.
GE Communicator EXT will begin at the start address, searching
every address up to and including the End Address.
Set the Address range as small as possible to limit the time of the
search.

D> Click the Start button to begin the search.
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Device Locator lists any device it finds:

Through Device Locator

start Address [ End Address [N

Device Port

Searching for a device at Address 168

Device Type Address
8AI1 0 to TmA

8A1 0 to 20mA

8Al D to 10V

Digital Input Module

> Device Locator will continue to search for devices until it reaches
the end of the specified criteria or until you click Stop.

> Click OK to return to the main GE Communicator EXT screen.
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10.17 Locator Utility—Stand Alone Method

The Stand Alone Locator utility searches for any 1/0 device connected directly to your
computer (it is not for use with remote connections). The search criteria is a programmable
range of baud rates and addresses. When a device is found, Locator displays its name,

baud rate and address.

To make a Stand Alone connection you will need the following:

e RS-232 Cable

e Unicom 2500 (or similar RS-232/RS-485 converter)

e An RS-485 cable with power wires separated from communication wires; see

diagram below.

e A 15-20V DC at 50-200 mA power source for the I/0 module, such as model PSIO;
you may also use any port on a EPM 9450/9650 Meter as a power source.

> Wire the Unicom, I/O module and computer as shown:

Use RS-232 to connect
to computer.

{

EPM 9450/9650

Port3

e

Port4

Sy

High Speed Inputs IRIG-B

L |

-
8 8 86 8 8 8 66868688 8 a

To run the /O, take power from the
Meter or any other source supplying
15-20V DC at 50-200mA; use any port
on the EPM 9450/9650.

The /O is 2 wire RS-485.
Be sure to wire minus to

& @ | minus and positive to
posntive
1/O Module
RS-232 RS485 | r [ [}
) . 33**— g o iy Female
o) @ o 8() RS-485 Port
. . 1@ @ | —8 Al*)
Connect RS-485 wires from the
RS232/485 Converter display to the R$232/485 Converter.

> Use an RS-232 cable to connect the RS232/485 Converter and your
computer:
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Set the Converter to operate at 57600 baud.
Set the Converter to DCE and HD.
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> Click on the GE Communicator EXT Connect icon on the tool bar,
or select Connect > Quick Connect.
The following screen appears:

# Serial Port o Network

Device Address -
3.94.246.209

Protocol

This screen displays your computer’s communications settings.

> Leave the Device Address field at 1.

> In the Baud Rate field enter 57600 (or the baud rate to which the
RS-232/RS-485 converter is set).

B> In the Serial Port field enter the computer’s communication port
into which the RS-232 cable is inserted.

> Leave the Protocol field set at Modbus RTU.

> Click Connect.
GE Communicator EXT will be unable to locate the device; after a
few seconds a No Device Found At This Location dialogue box will
appear.

D> Click OK.
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> From the I/O Devices menu select Locator Utility > Stand Alone.
The following screen appears:

Device Locator

Start Address - End Address m
Start Baud Rate [TI0JMRd| End Baud Rate M

> Set the Address and baud rate ranges for the search.
GE Communicator EXT will begin at the start address and baud
rate, searching every address up to and including the End Address;
then it will begin the same address search at the next baud rate in
the range.

i If you include ALL BAUD RATES, the Device Locator will take about 12 hours to complete the
'.' search. If you know the baud rate of the device (EPM Meters are normally 115200, I/O’s are

e 57600), just look in that baud rate. The search will take minutes instead of hours.
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D> Click Start.
The Device Locator begins searching for devices within the
specified baud rate and address range.

Device Locator

StartAddress [l  EndAddress I

Start Baud Rate [TI0MMRd| End Baud Rate M

Searching for a device at Address 3. 9600

Device Type Address
EPM 9560 1 3600

The Device Locator will continue to search for devices until it reaches the end of the
specified criteria or until you click Stop.

> Write down the address and baud rate.

D> Click Exit to return to the main GE Communicator EXT screen.
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10.18 Stand Alone Programmer

The Stand Alone programmer allows you to configure all parameters of an 1/0 module or
group of I/0 modules by connecting the 1/Ols) directly to the computer.

If you plan to connect the module(s) to a EPM Meter in the future, you must still enter them
” in the External Devices section of the EPM Meter’s Device Profile. See section 11.7.

HOTE

To use the Stand Alone Programmer, you will need the following:
. RS-232 Cable
e RS-232/RS-485 Converter

e AnRS-485 cable with power wires separated from communication wires;
see diagram below.

. A 15-20V DC at 50-200 mA power source for the 1/0 module, such as
PSIO; you may also use any port on a EPM 9450/9650 Meter as a power
source.

> Wire the R$232/485 Converter, I/0 modulels) and computer as

shown:
Port 1 Port 2 Port3 Port 4 High Speed Inputs IRIG-B
BHEEWE LEAWY BEEWY L ELWY ocoocoocnees oa
: | | To run the l/O, take power from the
0686 Meter or any other source supplying

ll.lae RS-Zﬁt‘: to connect 15-20V DC at 50-200mA; use any port
0 computer. on the EPM 9450/9650.

/

The /O is 2 wire RS-485.
Be sure to wire minus to

. . minus and positive to
s

positive.
E : B() RS-485 Port
— Al

Connect RS-485 wires from the
RS232/485 Converter display to the RS232/485 Converter.

I/0 Module

RS-232 RS-485 | 1o v
Ra - Female

e

l l R &
|

LR
*

CEEED)
CEEEE]

J\_

> Use an RS-232 cable to connect the Unicom 2500 and your
computer:

> Set the Converter to operate at 57600.
> Set the Converter to DCE and HD.
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> Click on the GE Communicator EXT Connect icon on the tool bar,
or select Connect > Quick Connect.
The following screen appears.

# Serial Port o Network

Device Address -
3.94.246.209

Protocol

This screen displays your computer’s communications settings.

D> In the Device Address field, enter the current address of one of the
I/0 modules in the group.
If you do not know the address, use the Stand Alone Locator utility
(section 11.16).

> In the Baud Rate field, enter a baud rate that matches the baud
rate of the 1/0(s)—57600 recommended.
If you do not know the baud rate, use the Stand Alone Locator
utility (section 11.16).

D> In the Serial Port field, enter the computer’s communication port
into which the RS-232 cable is inserted.

> Leave the Protocol field set to Modbus RTU.

> Click Connect.
GE Communicator EXT searches for a module at the specified baud
rate and address.

When it has located the 1/0(s), the following screen appears (see NOTE below):

List of Currently Connected Devices

evice Type |Boot |Flun-time | DSP Boot | DSP Run-time| Comm State | DSP State | On Time rinl # | NVRAM | Protection | Malimx DSP_|Xili|
PM 9650 501 18 600 Hoadhy  7/25/7006 T0DA34TS  OOIZISSI 4ME  Ful Acoass - Possword Prolacion Discbled [}

GE Communicator EXT will find a group of I/0s, if they have been added together on the
Connection Manager screen.

> Click OK to to close the status screen.
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STAND ALONE PROGRAMMER

> From the I/O Devices menu, select Stand Alone Programmer.
GE Communicator EXT retrieves the current settings from the
specified 1/0 and displays them in the Module Programmer screen.

The contents of this screen will vary, depending on the type of module in use. The
example below shows the Digital Output Module Programmer screen. See sections
11.8-11.12 for details on the specific programming functions of each module.

GE COMMUNICATOR EXT - INSTRUCTION MANUAL

mal Module Frogrssmer
Address _
Baud Fiat:
Transmit Delay

> Make changes to this screen according to the needs of your
application.

> When you have finished configuring the address, baud rate and
other programmable settings, click Send to send the new settings
to the 1/0 module.

> If you have connected a group of I/0 modules to the computer,
click Retrieve.
e At the prompt, enter the address of the next module you wish to
program.
e (Click OK.

GE Communicator EXT will retrieve the programmable settings of
that device.

> When you have finished with all programming, click Exit.
Be sure to enter any I/Os in the External Devices section of the
meter’s Device Profile when you connect them. See section 11.7.
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GE Consumer & Industrial

GE Communicator EXT

Chapter 11: Passwords

11.1 Overview

b4

ROTE

The use of the Password feature is recommended ONLY if there are security issues and
ONLY if you have a secure place in which to save the password. If you have forgotten
your meter password, you cannot call the factory for help. There is no “back door”. If you
lose or forget your password, you must send the unit back to the factory to have the Flash
RAM that stores the password replaced.

If you are not using this meter for primary revenue metering or for protective functions,
you do not need to put a password protection scheme in the unit. If you do, make sure you
archive the meter location and associated passwords carefully!
GE Communicator EXT's password feature protects the following from unauthorized use:
¢ Changes to an GE Meter’s Device Profile
e Setting Meter Time

¢ Resetting Meter Information (Max/Min/Demand, Hour Counters, Logs and Time-of-
Use)

¢ Test Mode Entry from software
¢ Flash Upgrades

e Flicker Start and Stop

¢ Pulse Test

¢ CTand PT Compensation

e Relay Control and I/0 Utilities

¢ Time-of-Use Accumulations and changes to the Time-of-Use calendar settings

Password protection has two levels:
¢ Level 1 accesses Time-of-Use Accumulations Only. These are billing functions.

e Level 2 accesses all password-protected functions (listed above). The Level 2
Password also allows a user to enable or disable the password function.

GE COMMUNICATOR EXT - INSTRUCTION MANUAL 11-1



OVERVIEW

CHAPTER 11: PASSWORDS

When the password feature is enabled, GE Communicator EXT will ask for the appropriate
password each time a user attempts to perform a protected operation.

The password feature is on a two-minute timer: after exiting from a password-protected
areaq, the user has two minutes to access another protected area without re-entering the
password. If more than two-minutes elapse, GE Communicator EXT will ask for the
appropriate password. Use the Log On/Off feature (section 12.4) to renew password
protection immediately.
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11.2 Enabling Passwords

> From the Tools Menu select Passwords > Enable/Disable:

Ersable Pagsword Feabine
Ta Enable Fasswords Fleasa Fill In The Following Fialds
{10 Characters Max For Each)

Level 1 Passwaord

Rotype

Level 2 Password

Retype

Passwords may contain up to 10 characters and may include the digits 0-9 and/or the
letters A-Z. Passwords are not case-sensitive.

> Enter a password for Level 1 and then retype it.
The Level 1 password blocks a user access to the Poll Time-of-Use
Registers screen only without a password.

i—' If you enter and retype only a Level 1 Password or Level 2 Password and click OK, the

following screen will appear:
HOTE

X
Passwords must have at least one character.
Please make the change and try again.

You must enter passwords in both fields for the system to accept any password.

> Enter a password for Level 2 and then retype it.
The Level 2 password blocks the user’s access to all password-
protected functions listed in section 12.1 without a password. Only
the Level 2 password can disable the password feature. 3.
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> Click OK.
A screen appears:

Enabling Password Feature |

Warning!

e Once Passwords have been enabled you must know
the Level 2 Password to Disable Password Protection.
Are you sure you want to continue?

[ |

> Click Yes.
The Password Status screen appears:

Protection Status

ion Enabled

D> Click OK.

¥ The password function is now enabled. The computer status bar at the bottom of the
" screen will read PW: Enabled. See section 12.4 for how to disable passwords.

HOTE
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11.3 Password Status

To confirm if the password protection feature is enabled or disabled, do either of the
following:

> From the Tools menu, select Passwords > Status.
One of two screens will appear -- either the screen stating
Password Protection Enabled or the screen stating Password
Protection Disabled.

D> Click OK.

> Check the computer status bar at the bottom of the screen.

If passwords are enabled, it will read “PW: Enabled". If passwords

are disabled, it will read “PW: Disabled.” (Access the computer
status bar from the View menu).

[Connected  [Network  |TCP/IP [Addr1@3.94.246.209 [00121689 |Modbus TCP | PW: Enabled, SS: Disabled|
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11.4 Disabling Passwords

To disable the password function, you must use the Level 2 password.

> From the Tools menu select Passwords > Enable/Disable
Passwords.
The following screen appears:

Disable Password Feature

To Disable The Password Feature Please Enter
the Level 2 Password in the field below

> Enter the Level 2 password and click OK.

Protection Status

The password function is now disabled. The status bar at the bottom of your
screen will now read: PW: Disabled.
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LOGGING ON AND OFF

11.5 Logging On and Off

When passwords are enabled, you may Log On using either password level to gain access
to protected areas. The two-minute timer described in section 12.1 will still run. Log Off to
end your password session and renew password protection immediately (rather than wait
for the two-minute timer to expire).
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> Select Tools > Passwords > Enable/Disable Passwords (to enable
passwords).

> Select Tools > Passwords > Log On.

Enter Password

> Enter a Level 1 or Level 2 password.
> Click OK.

> To Log Off, select Tools > Passwords > Log Off.
The status screen returns to remind you that password protection
is still enabled.

Protection Status

> Click OK.
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11.6 Changing Passwords

If you are going to use Passwords, it is a good idea to change them from time to time.

> From the Tools menu select Passwords > Change.

Change Password

To Change a Password Fill In The Following Fields

Current Password

New Password
Retype New Password

E 3

> Enter the password you would like to change in the Current
Password field.
You may enter either the Level 1 or the Level 2 password.

D> Type the new password in the New Password field, then retype it
below.

> Click OK.
The following screen will appear:

Change Password il

Are you sure you want to change the Level 2 Password?

(== |

> Click Yes.

¥ If you forget to type in a new password before you click OK in the Change Meter Password
'-' screen, the following screen will appear. The password has to have at least one character
e and not more than ten.

Communicator ExE x|

The New Password is too small

> Click OK.
> Type in new password then retype it.
> Click OK.
> Click Yes.

You now have a new password.
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12.1 Overview

The Flash command allows you to upgrade the following firmware components:

¢ GE Communication Processor (“GE Comm”).
This processing chip performs all tasks related to communication and storing data.

» GE Digital Signal Processor (“GE DSP’).
This processing chip performs all tasks related to data calculation.

e LED Display.
This processing chip is installed in the GE External LED Display.

¢ Internal Modem Card.
This optional card is installed in the meter and enables the meter to act as meter
and modem in one device. This card must be upgraded in addition to upgrading
the GE Comm and DSP. (Refer to section 13.5))

¢ Internal Network Option.
This meter option allows a meter to communicate with multiple PC's concurrently.
This card must be upgraded in addition to upgrading the GE Comm and DSP. (Refer
to section 13.6.)

¥ The new GE Unit button upgrades the GE Comm and GE DSP firmware files at the same
'.' time and provides the checksum automatically (see section 13.2). Again, the optional
et Internal Modem Card or Internal Network Card must be upgraded separately.

There are 3 ways to learn what firmware versions are currently installed in your GE Meter:

> Click on the Device Status icon (or select Retrieve Device Status
from the Tools Menu).
The “Run-time” field shows the current EPM Comm firmware
version number; the “DSP Run-time” field shows the current EPM
DSP firmware version number.
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> Click on the Edit Profile icon to retrieve the current Device Profile
from the connected GE Meter.

¢ Click on Report. The GE Comm and GE DSP firmware are listed in
the Runtime column.

> If you have an External Display connected to the meter, see the
Meter Installation and Operation Manual for details on using it to
access firmware version numbers.

X e To flash upgrade, you must have the most recent upgrade file from the factory.
, ¢  Flash upgrading erases the existing firmware and replaces it with the new version.

e Flash Upgrading should only be done with the proper firmware. Otherwise, data may
be lost! Back up your stored data prior to installing new flash programming into your
unit.
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12.2 Flash Upgrading the EPM Unit

> Contact GE to receive the most recent firmware upgrade.
Be sure your version of GE Communicator EXT is compatible with
the firmware upgrade you want to perform.
You can download the latest software version through the internet
site at: www.GEmultilin.com. Click on the Free Downloads button.

> Copy the new firmware upgrade files to a directory on your
computer.
The GE Comm firmware upgrade is divided into two files. The DSP
upgrade is a single file.
The GE Unit button will upgrade all three files (GE Comm and GE
DSP) at the same time. Generally, when you perform an update,
update all firmware at the same time.

> Be sure to read the text file accompanying the firmware files for
important information such as the Checksum Code.
Write down the Checksum Code.
If you are flashing “GE Comm Only” or “GE DSP Only”, you will need
it later in the Flash upgrade process.
Flash upgrading will fail if an incorrect Checksum Code is entered.
If you are flashing using “GE Unit”, the checksum will be entered
automatically.

¥ The Checksum Code consists only of the digits 0-9 and the letters A-F. The checksum will
'.' never contain the letters O or |, which are often confused for zeros and ones.

ROTE
Connect to the GE Meter:

> From the Tools Menu, select Flash Me.
The following screen appears: (If you have not upgraded your
software, you will not have a EPM Unit button).
To Flash Upgrade GE Comm Only or GE DSP Only, see section 13.3.

Select Device To Flash

EPM Unit ® Intsrnal letwork
EPM Comm Only

EPM DSP Only

LED Display
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12-4

> Choose the type of upgrade you want to perform: GE Unit, GE
Comm or GE DSP.
See section 13.3 to Flash Upgrade GE Comm Only or GE DSP Only.
See section 13.4 to Flash Upgrade the GE External Display, section
13.5 to Flash Upgrade the Internal Modem Card and section 13.6 to
Flash Upgrade the Internal Network Option.

D> Click Next.
The screen below appears:

If your meter has the Internal Network Option, that option will appear instead of Internal

i
'.' Modem (see example above). Your meter cannot have both of those options.
HOTE

Flash Me

Enter Flash File

> Click the Browse button beside File 1.

2ix|
Look v |2 EEEINES 7] cBsE

m |B) E-107-9-7-96-2-12-96 hex
: |B) E-107-3-7-96-2-1b-36.hex

History

,...

Deskiop

Open
Cancel

File name: |
Flesoftype:  [GE Flash Info File (*ini)
I™ Open as jead-orly

Lel L

A

D> Locate the firmware file on your computer.
You will need only one file (*.ini file) for the GE Unit upgrade. File
names and formats may vary from the example screen above. Be
sure to read the text file accompanying the firmware files.

> Select the file.

GE COMMUNICATOR EXT - INSTRUCTION MANUAL



CHAPTER 12: FLASH UPGRADING FLASH UPGRADING THE EPM UNIT

> Click Open.

Enter Flash File

> When the files have been entered, click Next.
The following screen appears:

Communications Parameters

agcress
Baud Rate  [sfay] .

> If you are already connected to the GE Meter you want to upgrade,
disregard this screen, click Next and skip to Click Start to begin
the upgrade below.

D> If you are not connected to the GE Meter and/or you have a series
of GE Meters to upgrade, this screen avoids the reloading of files.

D> In the Address field, enter the Address of the GE Meter to which
your computer is connected that you want to 11Flash upgrade.

> In the Baud Rate field, enter the baud rate of the GE Meter port to
which your computer is connected that you want to Flash upgrade.

D> In the Serial Port field enter the computer’s comm port you are
using.

D> Click Next.
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If you want to Flash upgrade using a modem, connect with a modem connection first;
'.' then, enter the Flash sequence mode.

HOTE

Flashing Status

aming you ara about 1o begin the Flash Procass.
Frivss Start bo Contnun

Sequaence Numbar

e
| previous [l son W conce |

> Click Start to begin the upgrade.
A final warning screen appears.

> Click Yes.

Flash upgrading begins. The following screen displays the progress of the upgrade:

Flashing Status

Requesting Current Operations Mode D
The D Unitis Running in Nermal Mode
Flash Programming Complete

When the Flash upgrade is complete, the Cancel button changes to OK.
> Click OK.

To upgrade additional GE Meters, click Previous and return to the Communications

i
'-' Parameters screen. Repeat the steps as needed, entering a unique address for each unit.
HOTE
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12.3 Flash Upgrading the GE Comm and GE DSP Firmware

> Contact GE to receive the most recent GE firmware upgrade.
Be sure your version of GE Communicator EXT software is
compatible with the firmware upgrade you want to perform.
You can download the latest software version through the internet
site at: www.GEmultilin.com. Click on the Free Downloads button.

> Copy the new firmware upgrade files to a directory on your
computer.
The GE Comm upgrade is divided into two files. The DSP upgrade is
a single file. The GE Unit upgrade will upgrade all three files (GE
Comm files and GE DSP file) at the same time. Generally, when you
perform an update, update all firmware at the same time.

> Be sure to read text file accompanying the firmware files for
important information such as the checksum code.
Write down the Checksum Code. If you are flashing “GE Comm
Only” or “GE DSP Only”, you will need it later in the Flash upgrade
process.
Flash upgrading will fail if an incorrect checksum code is entered.

i The checksum code consists only of the digits 0-9 and the letters A-F. The checksum will
'.' never contain the letters O or |, which are often confused for zeros and ones.

MOTE
Connect to the GE Meter.

> From the Tools Menu, select Flash Me.
The following screen appears: (If you have not upgraded your
software, you will not have a GE Unit button).

Select Device To Flash

EPM Linit B |ritarnal letaory,

EPM Commi Cinly

EPM DSP Only

LED Display

> Choose the type of upgrade you want to perform: GE Comm or GE
DSP.
See section 13.2 for how to Flash upgrade the GE Unit. See section
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13.4 to Flash Upgrade the GE External Display, section 13.5 to Flash
Upgrade the Internal Modem Card and section 8.6 to Flash
Upgrade the Internal Network Option.

D> Click Next.
The following screen appears:

Flash Me

Enter Flash File

File 1

CAWINDOWS\Desklop\320run_vaG\E-107-8-7-

> Click the Browse button beside File 1.

21
Look v |2 EEEINES 7] cBsE
m |B) E-107-9-7-96-2-1a-96 hex
- B E-107-9-7-96-2-1b-36 hex
History
Desklop
My Documents
Files of type: |GE Flash Info File [*ini) | Cancel
I™ Open as jead-orly
|

D> Locate the firmware files on your computer.
File names and formats may vary from the example screen above;
be sure to read the text file accompanying the firmware files.

> Select the file and click Open.
If you are upgrading GE Comm firmware, repeat the process for File 2.

GE DSP firmware requires only one file.
Two files are entered for a GE Comm upgrade.
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> When the files have been entered, click Next.
The following screen appears:

Communications Parameters

Address

Baud Rate  [sfay] .

D> If you are already connected to the GE Meter you want to upgrade,
disregard this screen, click Next and skip to Click Start to begin
the upgrade below.

If you are not connected to the GE Meter and/or you have a series of GE Meters to
upgrade, this screen avoids the reloading of files.

> In the Address field, enter the Address of the GE Meter to which
your computer is connected that you want to flash upgrade.

> In the Baud Rate field, enter the baud rate of the GE Meter port to
which your computer is connected that you want to flash upgrade.

> In the Serial Port field enter the computer’s comm port you are
using.

> Click Next.

aming you ara about 1o begin the Flash Procass.
Frivss Start bo Contnun

Sequaence Numbear

e
[ previous [l son [l conce |
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D> Click Start to begin the upgrade.
A final warning screen appears.

> Click Yes.
This screen appears:

Enter Flagh Chacksum

Flash Checksum -

EE EN

> Enter the checksum code from the text file accompanying the
firmware files.
If you do not enter the correct checksum code, the flash upgrade
will fail.

D> Click OK.
Flash upgrading begins.
The following screen displays the progress of the upgrade:

Flashing Status

Requesting Current Operations Mode D
The D Unitis Running in Normal Mode
Flash Programming Complete

When the Flash upgrade is complete, the Cancel button changes to OK.
D> Click OK.

To upgrade additional GE Meters, click Previous and return to Communications Parameters

i
'.' screen. Repeat the steps as needed, entering a unique address for each unit.
HOTE
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12.4 Flash Upgrading the GE External Display

Flash upgrading the GE Display takes approximately 15 minutes.

> Contact GE to receive the most recent GE External Display
firmware upgrade.
Be sure your version of GE Communicator EXT software is
compatible with the firmware upgrade you want to perform.

> Copy the new firmware upgrade file to a directory on your
computer.
Be sure to read the accompanying text file for important
information, such as the checksum code.
Write down the Checksum Code; you will need it later in the Flash
upgrade process. Flash upgrading will fail, if an incorrect checksum
code is entered.

The checksum code consists only of the digits 0-9 and the letters A-F. The checksum will

'.' never contain the letters O or |, which are often confused for zeros and ones.
ROTE

> Make sure the External Display is connected to a GE Meter port
operating at 9600 baud. See Chapter 3 for details on configuring
the GE Meter’s communication ports.

Connect to the GE Meter.

> From the Tools Menu, select Flash Me.
The following screen appears:

Flash Me

Select Device To Flash

EFM Linit ® |riternzl Ml
EPM Camm Only
EPM DSF Only

LED Display

D> Click the LED Display radio button.
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D> Click Next.
The following screen appears:

Flash Me

Enter Flash File

File 1

CAWINDOWS\Desklop\320run_vaG\E-107-8-7-

File 2

I

The GE External Display firmware upgrade requires only one File.

> Click the Browse button beside File 1.

21
Look i [y EECIOREER -] «®&cE
E-1U'.’A3A?-$-2-1a-$.hu
[B) £-107-9-7:96-2-1b-96 hex
File name: | =l Open
Files of type: |GE Flash Info File [*ini) | Cancel
I™ Open as jead-orly

A

D> Locate the GE External Display file on your computer.
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> Select the file and click Open.

File names and formats may vary from the example screen above;
be sure to read the text file accompanying the firmware files.
The following screen appears:

Enter Flash File

CARNCOWEDe plaop) 10mn_ARE-107-5:7-

File 2

E—

D> Click Next.
The following screen appears:

Communications Parameters

agcress
Baud Rate  [sfay] .

D> If you are already connected to the GE Meter, disregard this screen,

click Next and skip to Click Start to begin the upgrade process
below.

If you are not connected to the GE Meter:

D> In the Address field, enter the Address of the GE Meter to which
your computer is connected and that you want to flash upgrade.
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D> In the Baud Rate field, enter the baud rate of the GE Meter port to
which your computer is connected and that you want to flash
upgrade.

D> In the Serial Port field enter the computer’s comm port you are
using.

> Click Next.

Flashing Status

aming you ara about 1o begin the Flash Procass.
Frivss Start bo Contnun

Saquance Number

e
| previous [l son W conce |

> Click Start to begin the upgrade process.
A final warning screen appears.

> Click Yes.
The following screen appears:

Display Location

Through EPM 9650 -

Connected to Port

> From the pull-down menus, select Through Meter and the port to
which the External Display is connected.
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> Click OK.
In a moment the following screen appears:

Enter Flash Chacks
Flash Check:

> Enter the checksum code from the text file accompanying the
firmware upgrade file.
If you do not enter the correct checksum code, the flash upgrade
will fail.

> Click OK.
Flash upgrading begins.
The following screen displays the progress of the upgrade:

Flashing Status

Requesting Current Operations Mode D
The D Unitis Running in Normal Mode
Flash Programming Complete

When the Flash upgrade is complete, the Cancel button changes to OK.
> Click OK.

To upgrade additional GE External Displays, click Previous and return to Communications

£
'.' Parameters screen. Repeat the steps as needed, entering a unique address for each unit.
HOTE
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12.5 Flash Upgrading the Internal Modem Card

> Contact GE to receive the most recent Internal Modem Option Flash
firmware upgrade.
This Flash Upgrade effects ONLY the Internal Modem Card within
the meter.
This Flash Upgrade DOES NOT UPGRADE THE GE UNIT. To upgrade
the GE device, refer to sections 13.2, 13.3 and 13.4 of this manual.
You can download the latest software version through our internet
site at: www.GEmultilin.com. Click on the Free Downloads button.

> Copy the new firmware upgrade file to a directory on your
computer.
The Internal Modem firmware upgrade is a single file.

D> Be sure to read the text file accompanying the firmware files for
important information such as the Checksum Code.
Write down the Checksum Code. You will need to verify it later in
the Flash Upgrade process.

The Checksum Code consists only of the digits 0-9 and the letters A-F. The checksum will

’.' never contain the letters O or |, which are often confused for zeros and ones.
HOTE

Connect to the GE Meter.

> From the Tools Menu, select Flash Me.

If the Password Feature is Enabled, the following Password screen appears:

Enter Password

The Password is the number 2.
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> Enter 2 and click OK.
The Internal Modem Flash Programmer screen appears. Enter
Command Mode is highlighted.

Status:

Program Flash

> Click on Enter Command Mode.
In the Status windows, the words “Entering Command Mode” and
“Sending Escape Sequence” will appear.
Then, “In Command Mode” appears on the screen.

Internal Hetwork n Flazh Programmer

G U N Command Mode

Enter Command Mode Program Flash

> Click on Program Flash.
The following screen appears:

setect bt te R
Look e [ Hex Fies x ~@cm
i [R10Zhex )R
L [Fex File [~ hex I et |
™ Open s peadonky
%
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12-18

k4

HOTE

In this example, the hex file is in a file on the desktop. The hex file may be stored anywhere
in your system, on disk or CD. This screen browses your system to find the file.

D> Locate the firmware file on your computer.
You will need only one file (*.hex file) for the Internal Modem
Upgrade. File names and formats may vary from the example

screen above.
Be sure to read the text accompanying the firmware files.

> Select the file name and click Open.

Internal Modem Flash Programmer

Uploading Programming

Line 18 Checksum OK

Program Flash

The program automatically uploads the data. Lines 1 and 2 of the Status window display
the progress of the upgrade. When the Flash Upgrade is complete, the Status window will
say “Flash has been Programmed” and the Checksum verification window appears:

Venfy Checksum

Checksum = 3027 I thiz Comect?

> Click Yes.
If you click No, the Flash will fail.

D> Click Exit to exit the program and return to the Main screen.
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12.6 Flash Upgrading the Internal Network Option

Flash upgrading the Internal Network (Ethernet) Option takes approximately 30 minutes.

> Contact GE to receive the most recent Internal Network (Ethernet)
Option firmware upgrade.
This Flash Upgrade effects ONLY the Internal Network Option
within the meter. This Flash Upgrade DOES NOT UPGRADE THE GE
UNIT. To upgrade the GE device, refer to sections 13.2, 13.3 and
13.4 of this manual.
You can download the latest software version through our internet
site at: www.GEmultilin.com. Click on the Free Downloads button.

> Copy the new firmware upgrade file to a directory on your
computer.
The Internal Network firmware upgrade consists of two files - an
.ini and a .hex file.

Connect to the GE Meter.

> From the Tools Menu, select Flash Me.
This screen appears:

Flash Me

Select Device To Flash

EPM Linit o |riternal Me
EFM Comm Cinly
EPM DSF Only

LED Display

> Click Internal Network and the Next button.
If the Password Feature is Enabled, the following Password screen
appears:

Enter Password

> Enter your Level 2 Password.
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12-20

D> Click OK.
The Internal Network Flash Programmer screen appears.

Enter Command Mode is highlighted.

Internal Hetwork Option Flash Programmer

Status:

Enter Command Mode Program Flash
Boot Version Firmware Version

Current Mode Exit

> Click on Enter Command Mode.
After a moment “In Command Mode” appears on the screen.

> Click on Program Flash.
The following screen appears:

Sedect Flash indo lile = sl
Look e [ =3 Fiash Network z »EcHE-
(3 (B £126-9-2-2-20ni
Deshiop
vk | ||
= Flscoos [ Flash File in) | ok
iy Mgdwel, P, T Open & padonky
o

i In this example, the *.ini file is in a file on the desktop. The *.ini file may be stored in your
'-' system, on disk or on CD. Use the “Look In:" window at the top of the screen to browse your
e system.

Locate the firmware file on your computer. You will need two files (*.ini and .hex files) for
the Internal Network Upgrade. Both files must be in the same directory. File names and
formats may vary from the example screen above. Be sure to read the text accompanying
the firmware files.
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D> Select the file name and click Open.
A screen will appear.

Flashing MNexus Option

Is this what you want to Flash:
Release E126-9-2-2-2.hex

> Click Yes.
The program automatically uploads the data. Lines 2 and 3 of the
Status window and the Status Bar below them display the progress
of the upgrade. It will automatically retrieve the Checksum from
the device. Again, flash uploading takes about 30 minutes.

nirrnal letwnti Option Flaah Programser
Uploading Progromming
Wiriting Line 7678 of 14368
Time to Completion: 15 min, 06 sec

| Enter Command Moda Program Flash
Current Mode

When the Flash Upgrade is complete, the Status window will say
“The Flash has been Programmed"” as below.

_r..ir:lrml Henwenel Cepeioas Flaah I'|||g|.1rl.l:|_

The Flash has been programmied

| Entar Command Moda Program Flash

Current Mode

D> Click Exit to exit the program and return to the Main screen.
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13.1 Overview

13.1.1 Managing Your Load Profile

Your monthly electric bill is composed of your total energy usage (kWh) plus your
maximum demand (kW) during the billing period. Maximum demand, (a.k.a. peak demand),
can represent 30% to 60% of your total energy cost. Managing your load profile is the key
to reducing your costs; reducing your peak demand, even without changing your total
usage, lowers your costs.

The optimal load profile would be flat, with minimum demand at constant usage. But, a
flat load profile is not possible in industrial and commercial environments because of the
variation and number of loads in the system. However, there are steps you can take to
control those variations and ultimately reduce costs. The steps are listed below:

¢ Collect historical and real time energy data.

e Use graphical tools to calculate and analyze the data.

e Control loads and shift the timing of demands.

¢ Calculate savings and results.
The Energy Billing Module detailed in this chapter gives you a tool to use with the EPM
9450, 9650 and 9800 meters to collect data and analyze it. With a few clicks, you can

collect historical and real time power usage data so that you can make changes necessary
to reduce costs.
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FIGURE 13-1: Example Screen for the Energy Billing Module

The Energy Billing Module Graph Screen, as shown in the example screen above, displays a
Demand Graph, a Graph Profile by Day and a Graph of kwWh Usage by Day for the Date
Range selected.
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13.2 Basic Energy Management

To understand how to manage your power usage, you must understand billing
determinants and the terminology of energy management. Below are Basic Energy Terms
followed by an Energy Management Example.

13.2.1 Basic Energy Terms

Kilowatt hour (kWh)
Kilovolt-ampere-reactive hour

(kVARh)

Megawatt-hour (MWh)

Energy (Active and Reactive)

Interval Type

Demand

Load Factor

Block Demand

Rolling (Sliding) Demand
Window

GE COMMUNICATOR EXT - INSTRUCTION MANUAL

Measurement for energy equal to the amount of
work done by 1,000 watts for one hour.

Measurement similar to kWh that reflects current
drawn by a customer that produces no useful work,
but takes up space on the electrical distribution
system.

1,000 kWh.

The total consumption that is measured in Kilowatt
hours (kwh) and Kilovolt-ampere-reactive hours
(kVARh).

An interval is composed of N subintervals
(1<=N<=10). The data collected in the previous N
subintervals is used in the demand calculation.

Rate at which electric energy is delivered to a
system, usually expressed in kW or MW. There are
two methods for calculating demand: (1) Block
window and (2) Rolling (or sliding) window.

An indicator of the quality of the load profile (0 to 1)
for a certain period in the electrical system.

Demand calculations performed over a fixed period
(interval) of time. When that time period lapses, the
next interval starts where the previous interval
ended.

Demand calculations performed over a fixed period
(interval) of time that is made up of (n) subintervals
(n=>2). When one subinterval elapses, the demand
value is computed by adding the most recently
completed subinterval data to the demand interval
and subtracting the oldest subinterval data from
the demand interval.
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Thermal Demand Emulation of a Thermal Demand Meter that
provides an exponentially time-lagged demand
where, given a constant load, the indication reads
90% of the actual demand in 15 minutes.

Power Factor An indicator of the quality of the power (-1 to +1) at
a certain point in the electrical system.

Time of Day or Time of Use Rates vary at different times of the day (on-peak
and off-peak) for Energy and Demand.

Off-Peak Designated periods of low system demand (usually
non-business hours) when electricity is generally
less expensive.

On-Peak Designated periods of high system demand when
electricity is generally more expensive.

Shoulder Designated periods between off-peak and on-peak.

Real Time Pricing The instantaneous pricing of electricity based on
the cost of the electricity available for use at the
time the electricity is demanded by the customer.
Rates are downloaded over the phone or Internet.
This is a customized plan.

Aggregation The combined total energy use of customers/ units/
cost centers for billing purposes.

Energy Management Example:

A light manufacturer operates on two shifts. The typical electricity cost is about $150,000
per year. Before the installation of any energy management equipment and software, the
facility was paying, in a typical summer month, $12,000 for electricity.

56,000 kWh (Off-Peak) - $2,400

120,000 kWh (On-Peak) - $5,500

480 kW (Peak Demand) - $4,100
Total Bill - $12,000
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FIGURE 13-2: Energy Management Example - Before

With the Energy Billing Module, plant management is able to optimize the loads. Essential
loads are monitored and turned on or off in sequence. Simple steps are taken without
jeopardizing the integrity of the manufacturing process. Savings in energy costs = 4% (see
calculations above and below).

56,000 kWh (Off-Peak) - $2,400

120,000 kWh (On-Peak) - $5,500

480 kW (Peak Demand) - $3,600
Total Bill $11,500

Peak Demand (Sefore| Iﬂ'
When all AT snd E
8O0 - | toots are switched
o at tve same Hes 452 kW
Load FACior 8 $1% 430 W h
400 ~

Paak Demand (Aftar)
‘When all AC and
300 ] | toods are switched

onin sequence
Load Factor = 57%

- kW

Damand

200

100

FIGURE 13-3: Energy Management Example - After

Further savings can be realized by doing the following:
¢ Shift non-essential loads to off-peak hours.
¢ Flatten the demand curve wherever possible.
e |dentify equipment and process problems.
¢ Negotiate with your utility based on peak demand.

e Source the best utility for your needs.
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13.3 Cost Allocation

In addition to the cost savings steps listed above, further steps can be taken using Cost
Allocation. By submetering , one of your primary fixed costs, electricity, becomes a variable
cost that can be accurately allocated.

13.3.1 Cost Allocation Steps
¢ Determine cost centers.
e Use submeters to monitor usage at each cost center.

¢ Assign accountability and offer incentives for departments within a facility to
reduce their own energy usage.

e Determine equipment and system efficiency within cost centers.

e Make sure Tenant Billing accurately reflects usage.

13.3.2 Cost Allocation System
e One computer at primary facility.

e A number of low cost, high quality meters to monitor usage at each cost center. ¢
A simple network connecting the meters to the computer.

e Energy Billing Module.
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13.4 System Configuration

The basic Energy Billing Module System consists of the following components:

Hardware
A dedicated Energy Billing Module PC or Laptop
A Unicom RS-232/485 Converter

At least one Energy Billing Module meter

Software
GE Communicator EXT Software (meter programming and communication)

Energy Billing Module with MS-Excel Macros

,[--’,. MS Excel (‘97 or later) must be installed in the computer

HOTE

13.4.1 Setup Requirements for EPM 9450, 9650 and 9800
1.  GE Communicator EXT Software
2. GE Log Converter Software
3. GE_Multilin_EBM.EBM-DB (template database file)
4

EPM 9450, 9650 or 9800 Meter Log 2, logging interval greater than 0 seconds,
less than and equal to 900 seconds and will have an integer number of
records during a 15 minute period.

Example: If Log 2 interval is set at x and 900 modulo with interval x is at 0,
then setting is OK.

5. EPM Meter Log 2, Log Block Window Avg Watt (Modbus Register 0A35-0A36).
6. EPM Meter Block Window Avg interval set at 15 minutes.
7. GE's EBM Excel worksheet.

13.4.2 Setup Requirements for EPM Series 7000 Meters
1. GE Communicator Software
2. GE Log Converter Software
3. GE_Multilin_EBM.EBM-DB (template database file)
4

Meter Historical Logging Interval greater than or equal to 60 seconds, less
than and equal to 900 seconds and with an integer number of records during
a 15 minute period.

Example: If Log Interval is set at %, if 900 modulo with interval x is at 0, then the
setting is OK.

5. Meter Historical Log, Log Avg Watt.
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Meter Avg Window Interval set at 900 seconds (15 minutes).
GE’'s EBM Excel worksheet.

Must set Time Sync for Historical Logging.

o o N o

Firmware must support Time-stamped Record.
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13.5 Operation Overview

13.5.1 Creating a Demand Database

D> Click View > Options > Energy Billing Module and the screen
below appears.

> Click Enable Energy Billing Module. (If the Enable Box is not
checked, no data will be processed by EBM.)
If the option is set, Log Converter will store the Avg Watt values
from the log into the new Demand Database.

The new database will carry the same file name as the regular meter database,
except the file extension is EBM-DB. If the file does not exist, Log Converter will
make a duplicate copy of the template database and rename it
[Device_Name].EBM-DB. There should be no more than 96 records per day in the
database. GE's EBM Excel worksheet can be used to load and view the Demand
Database.

System Requirements:
MS Excel ‘97, 2000 with SP3 or 2002 installed.

¥ The EBM Excel Spreadsheet File Location is C:\Program Files\GE Applications\
'-' Communicator_Ext\Add-Ins\GE_Multilin_EBM.xIs (shown below: View > Options - click
et on Energy Billing Module).

> Click Select for a different location.

< Diptinn

Pt | Disls GearsMeabe | Touh Mods et | Lo Fetires | Enengy Biling bodie |

Durvice must be programmeed properly for this oplion o work comecily. See
user manual for details,

¥ Ennble Energy Billing Module

Filenammn [E'J‘-wnﬂn‘\ﬁ‘i Agrolec b Commmmrsc glin_El'vidkHm'\GE_EEM Saleet

13.5.2 Using the Excel Spreadsheet

1. Onstartup, the user must select a valid EBM database file or click the Load
Database button to select a file.

2. Under File > Properties > Summary, the EBM Excel Spreadsheet information
will be displayed, including version number and release date.
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13.6 Hardware and Software Installation and Setup

13-10

.

ROTE

Hardware Installation:

The typical Hardware Installation for the Energy Billing Module System is an RS-485 loop.
However, the network that connects the hardware can be simple or complicated. See
Setup Requirements in Section 14.4.

Software Installation:

The software required for the system, GE Communicator EXT, enables the user to program
the meter and to communicate to the computer. GE Communicator EXT software is
installed in the meter at the factory. The Energy Billing Module is also installed at the
factory. The user may only be required to update the software at some time in the future,
when new features are added to the software. The initial installation is done for you.

MS Excel ‘97, 2000 with SP3 or 2002 Software must be installed on your computer for the
Energy Billing Module to work.
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13.7 Using the Energy Billing Module

The Energy Billing Module software is an MS-Excel based graphical user interface for
viewing, tracking, comparing and analyzing real time electrical energy data. Itis a
productivity tool that provides the energy information you need so you can monitor and
control your loads to reduce overall energy cost.

The Energy Billing Module is a Visual Basic macro that runs inside MS Excel. The module
contains three worksheets:

e Demand Graphs
Graphical presentations of demand and energy usage information.

¢ Demand Statistics
Statistical data and analysis on demand and energy.

 Bill Verification
Calculate and verify your electrical utility cost based on a utility rate structure.

Start-up
First, make sure that your meter is connected to the PC.

To start the Energy Billing Module, simply go to the bottom left corner of your Windows
main screen and click through the following:

[> Start > Programs > GE Applications > Log Viewer
The Log Viewer screen appears.

D> Click $Bill button MS Excel will start automatically.
A message box will appear to ask if you want to enable the macros.

> Click on Enable Macros.
Your screen will display the Demand Graphs screen.
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13.8 Demand Graphs

13-12
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First, make sure that the CAM Logger is running at the bottom of your screen.

Available Energy Data will be shown above the Demand Graph, indicating the start and
end dates of the data. If you just installed the system, “No Data Available” will appear in
this section.

Select Date Range

To view the graphs, enter your start and end dates in the Start Date and End Date fields.
Ranges are limited to days only.

For example, if you want to view data from January 1, 2005 3:00pm to February 23, 2005
6:00am, enter “1/1/2005" in the Start Date field and “2/24,2005” in End Date field.

Make sure the dates are with the range of the Available Energy Data start and end dates.
Otherwise, the graphs will not be correct.

Select Parameters

A list of Energy Billing Module meters will be displayed in the pull-down menu in this
section. Select a meter from which you want to retrieve data.

Refresh Graph

D> Click on Refresh Graph to start retrieving graphs for the dates and
parameters selected.

DO NOT click anywhere on the spreadsheet while the system is in Calculation Mode!
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Demand Graph

This graph shows the Demand History. Demand data is collected every 15 minutes from
the Energy Billing Module meter.

Energy Billing Module
GE Multilin

[Ereroy data available from 5/14/2002 to 6/12/2002
. Profie by Day

select Date Range
Start Date: |_051372002] .i..’_'_i‘f'.-."_‘.?:! 3

Load Database I Endl Date: _ Refrash Graph__ | o
g .
Demand Graph P

SIS
Dals

KA Usage by Day

m ; | il L
i | | -

KV

Data & Tima
Peak Demaidt: [2.85 kW @ 6102002 14:30 Aversge Demend:  [ossaw |
Load Factor: Total kit T
Eaﬂ File Name: IE I:EE ﬁ}ﬁliﬂmﬂ.ﬂwﬂh"j BM.DB

Profile by Day Graph (upper right)
This graph shows the Daily Peak Demand for the period you selected.

kWh Usage by Day Graph (lower right)

This graph shows the Aggregated Daily Usage (kWh) for the period you selected. Generic
load information is displayed at the bottom of the screen.
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13.9 Demand Statistics

13-14

The Demand Statistics screen displays statistical energy data for the time period you

selected.
> Click the Demand Statistics tab in the Demand Graph screen.
The Demand Statistics screen appears.
Energy Billing Module
GE Multilin
[Erreriry dala svallable Trom 57142002 bo &/ 1377000
Tl i E iy s s
e ik w OFf Poaki
v [T i e faumes Tu
o -] | azem o] W -] wa of N oseww o] N owwss o] |
E ‘T:bu_ﬁ T EEER s -17;"‘:-1_' ;;;.'j_
sk | [ 7 T |
== = = = 2
T e - R
oo 144 [ 144]
hErTape 137 am an [ £%)
! Lnp L) L (5] [ 52)
Ly L (R Aid L1 251 A28
! mremne [ : : X
M Fre Arnims il [ b Jan
e P v 1] [] st =2

Select Parameters

D> Enter a Start Date, End Date and Select a meter.
Peak Time Range is your Utility Time Structure setup.

Example: Your utility has the following setup:
On-Peak: 7:00am - 6:00pm.
Off-Peak: 6:00pm - 7:00am.
To retrieve statistics for that setup:

Select the following:
> Select On-Peak from 7:00 to 18:00 in Range 1 and N/A's in Range 2.

> Since no Mid-Peak is given, select Mid-Peak from 6:00 to 6:00 in
Range 1 and 18:00 to 18:00 in Range 2.

> Select Off-Peak from 18:00 to 0:00 in Range 1 and from 0:00 to 7:00
in Range 2.

> Click on Refresh Data to get statistical results.
Data will appear for each time period and for each day.

= DO NOT click anywhere on the spreadsheet while the system is in Calculation Mode!

HOTE
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BILL VERIFICATION

13.10 Bill Verification

The Bill Verification screen calculates and displays cost analysis results for a billing period

you selected.

>

Click the Bill Verification tab in the Demand Graph screen.
The Bill Verification screen appears.

Energy Billing Module
GE Multilin

[Energy data available from 5/14/2002 to 6/12/2002

on the white area.

lect Date R meu':‘ ‘on-Peak eli-Peak Off-Peak Sum
Start Date: Lol - Distribution $0.00 $0.00 $0.00 $0.00
000 $0.00 $0.00 .00
En Data: Calculate | consrstion $0.00 $0.00 $0.00 $0.00
Misc | .00 000 EL ]|
Peak Time Range
on-Peak Nidl-Peak off-Peak ToTAL
From Flg From To From To
|an| [oeoe < T ze <] [Twa <] [ wa <] [T oewe o] [] ose0 <]
PM 1IN NN Nl
Rate Structure Table
Please enter your rute information  [on-Peak Charge [Micl-Peak Charge

s [ Total kKwH

238 1028

Dernand

T
0| L]

sage(kW)

285852356 of of [ o] 2s3878955

L]
o] er.seseTim|
Usape(kw)

L]
o] 2839678955
afpe (KW Rate($AWH) | Amoumt

Select Parameters

>
>

GE COMMUNICATOR EXT - INSTRUCTION MANUAL

In the Select Data Range field, enter a Start Date and an End Date.

In the Select Parameters field, select a meter from which to
calculate data.

In the Peak Time Range fields, enter the peak time structure (or
make changes).

In the Rate Structure Table, enter your rate structure in the white
spaces in the table. Leave a space empty if it does not apply.
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Rate Structure Table

This generic rate structure table is set up based on utility rates for small and medium
industrial and commercial facilities. This model has charges for Distribution, Generation,
Transmission and some miscellaneous items. It also allows 1 to 2 tiers in rate structure.

Example of tiered rate structures:
A company used 5,000 kWh with a 400 kW peak demand during a billing period.
Single Tier Rate Structure:

Utility charges a flat usage rate of 4 cents per kWh and a flat demand rate of 2 cents
per kW.

Double Tier Rate Structure:

Utility charges a usage rate of 4 cents per kWh for the 1st 2000 kWh and a lower
usage rate of 3 cents per kWh for the remaining 3000 kWh. Demand rate is 2 cents per
kW for the 1st 300kW and 1 cent per kW for the remaining 100kW.

> Double check the data entered in the table and click on Calculate.
DO NOT click anywhere on the spreadsheet while the system is in Calculation Mode!

4

HROTE
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13.11 Notes

13.11.1 Excel 2002

The Excel Spreadsheet used in the EBM is designed for use with Excel ‘97. When using this
module with Excel 2002, the first time a file is opened it takes several minutes for the file to
be converted into the updated format. Save the file immediately after the load is
completed. After the initial conversion, the file will open more quickly.

When using Excel 2000 with SP3 or 2002, check that a level of security is in place.
> Select Tools > Macro.
D> Click on Security.

The following screen appears:

Security Level | Trusted Sources ]
" High. Only signed macros from trusted sources will be

allowed to run. Unsigned macros are automatically
disabled.

 iMedium, You can choose whether or not to run
potentially unsafe macros.

" Low (not recommended). You are not protected from
potentially unsafe macros. Use this setting only if you
have virus scanning software installed, or you are sure
all documents you open are safe.

No virus scanner installed.

| OK I Cancel

> Click Medium.
> Click OK.

13.11.2 Trouble Shooting

If you are experiencing a problem executing this module, you may be missing the DAO
component. To add the DAO component to your system, do the following:

D> Click Tools > Macro > Visual Basic Editor.
The Visual Basic Editor screen appears.
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On the VB Editor Screen:

CHAPTER 13: ENERGY BILLING MODULE

I> Click Tools > References > VBA Project.
The following screen appears.

References - YBAProject [

Available References:

v Visual Basic For Applications

|| Microsoft Excel 9.0 Object Library
|| OLE Automation

|| Microsoft OFfice 9.0 Object Library
w| Microsof| £ Libra

sl
]
[_] 1AS RADIUS Protocol 1.0 Type Library

[_] 1=} videoSaft YSFlex 6.0 Controls (DAO)
[] :-) VideoSoft YSFlex 6.0 Controls (OLEDB)
[[]1-) videoSoft YSViews Controls
[] Acrobat

[] Acrobat Access 3.0 Type Library
] Iﬂcmba.t Distiller

4

Micros A0 3.6 t Library
1AS Helper COM Component 1.0 Type Library

x|

o 1]

El Cancel |
_teb |

il

—Microsoft DAO 3.6 Object Library

Language: Standard

Location:  C:\Program Files\Common Files\Microsoft Shared\DAC|dao36C

> Select the Microsoft DAO 3.6 Object Library (as highlighted).
If 3.6 is not available, select the next highest below 3.6.

> Make sure only one DAO Library is selected.

D> Click File > Save before closing the Macros.

> Save the Excel spreadsheet before closing.

If the user tries to open the EBM file saved in Excel 2002 using Excel ‘97, a conflict could

occur. DO NOT ATTEMPT THIS!
The File Format is not Backwards Compatible!
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- Automated Data Retrieving and Processing -

14.1 Overview

GE Script & Scheduler software program serves as a stand-alone module for the GE
Communicator EXT software package. The GE Script & Scheduler program is Automated
Data Retrieving and Processing software which automatically retrieves data from GE
Power Meters.

With this easy-to-use application, you can set up multiple scripts and schedules that
command an GE device to automatically execute scheduled scripts, retrieve stored data
files from installed devices and manage batch log conversions. The data retrieved and
converted by the Scheduler, as well as other retrieved data, is in Access format and can be
viewed in the device Log Viewer.
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14.1.1 Features

CHAPTER 14: SCRIPT & SCHEDULER PROGRAM

This is the main screen for the Scheduler. This one screen gives you an overview of the
program by displaying the current active scripts and the current status and it provides the
links to all the programming features in the sections at the bottom of the screen.

There are two supporting programs: GE Communicator EXT software program and Log
Converter program. After GE Communicator EXT finishes retrieving a log or finishes a
script, the Log Converter program automatically translates the binary logged data into a
database file (Access format).

At the top of the screen, the Run/Stop button turns the Scheduler On and Off. To add
scripts to the Scheduler or edit existing scripts, the Scheduler must be turned OFF. You
can perform only one of the following tasks at a time; set up scripts, set up scheduler
or run scheduler.

Active Scripts window displays the scripts that are currently running on the Scheduler.
Using the buttons at the bottom of the screen, those scripts can be edited or deleted
and new scripts can be added.

Current Status displays the Script & Scheduler operations.

14.1.2 Using the GE Scheduler

> Access the GE Script & Scheduler program from Drive C:\ Program
Files \ GE Applications \ GE Communicator \ Script & Scheduler.

D> Click on it.
The main screen (above) will appear.

There are four sections at the bottom of the screen: Script, Scheduler, Status and the Help/
Exit section. The components in these sections enable the user to set up all the elements of
the Script & Scheduler program and view the resulting logs. Step by step directions are
given in the following sections and Help buttons are on each screen.

To work on the Scheduler, the Scheduler must be stopped, by pressing the Run/Stop button
at the top right of the Scheduler window.

e Set Up Script:
Create a new script, open an existing script or delete a script (sections 14.3 - 14.5);
Set up Script Devices and Script Commands with buttons on the Set Up Script
screen.

e Set Up Script Devices:
Add, edit or delete script devices (sections 14.6 - 14.8)

e Set Up Script Commands:
Add, edit or delete script commands (sections 14.9 - 14.12);

e Set Up Scheduler:
Once a script is created, you must add it to the Scheduler. Add a script to the
Scheduler, edit a script or delete a script from the Scheduler (sections 14.13 -
14.15);

e Status:
View the Scheduler Log and clear Current status (section 14.16);
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o Exit:
Exit from the program (section 14.17). Help Files appear on each page.

Appendix A lists the Component Files of the GE Script & Scheduler program with each file’s
location in your system.
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14.2 Operational Overview

14-4

The user creates the scripts with the software, adding devices and commands, and sets up
the Scheduler. Once this is accomplished, the Scheduler runs automatically, executing the
script with the oldest scheduled run time first.

When the script is run by the Scheduler, small windows appear on your PC to advise you
that the script is running and data switch strings (if needed) and commands are being
sent. A new scheduled run time is calculated. If the Frequency Type is “Once”, this script will
be removed from the Scheduler immediately. Any failures to connect or complete
commands will be noted in the Scheduler log (see Process Log below). A multiple page
Script Report will be generated when a user selects a script from the list box and clicks the
Report button.

After GE Communicator EXT finishes the script, the Scheduler starts the Log Converter
Manager to convert the binary logs to Microsoft Access format. The Scheduler
automatically launches the Log Converter program which converts the log files one at a
time to a database file after a download has succeeded.

After the Log Converter Manager finishes its conversion, the Scheduler can resume its
process and run the next script with the oldest run time. If there are no files to convert, the
screen will appear as above.

Log Converter: The log converter’s purpose is to convert the binary data accumulated
from the GE device into the ODBC compliant (Access) database for later retrieval. This is
done automatically within the software.

Devices: The GE Script & Scheduler can be used with many GE devices, including EPM9450/
9650, EPM9800 and Series 7000 meters. The Scheduler Log can be viewed by clicking View
Log on the main Scheduler screen. The script logs produced by the Scheduler can be found
in Drive:\ Program Files\ GE \ Communicator\ Retrieve\ Logs. The files produced by the
Log Converter program can be accessed in Drive:\ Program Files\ GE \ Communicator
EXT in a default subdirectory.

GE Script and Scheduler has a new Process Log, which is in HTML format and carries the
HTML extension. The Process Log consists of three top level files that work together to
signal an error and provide links to detailed script logs and detailed log converter logs.
Following are the files that make up the Process Log:

EPMSchedulerLog - Main.Html: Software generated top layer file with frame set
linked to EPMSchedulerLog - Detail. Html and EPMSchedulerRun-TimeLog.Html.

EPMSchedulerLog - Detail.Html: Software generated blank frame file.

EPMSchedulerRun - TimeLog.Html: Software generated schedule process log with
hypertext link to detailed script logs and detailed Log Converter logs.

If any type of error occurs during the execution of a scheduled script, EPMSchedulerRun-
Time Log.Html will have an entry in red with the appropriate hypertext link to its detailed
logs. The Reset Alarm button will also create a visual alarm (red background color) and a
continuous beep (until the user clears it), if an error occurs. To clear the contents of a
current EPMSchedulerRun-TimelLog.Html file, the user deletes that file from its location.
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,[--’, It is strongly recommended that the user back up that file before deleting it.
HOTE

For a list of all the component files...

of the GE Script & Scheduler Program and their default locations, see Appendix A.

Default locations can be changed...

but, you must also change the associated programs so they know where to find the files.

To change default locations:

GE Communicator EXT: View > Options

Scheduler Auto Run and Hide on Windows Start-up:

The Scheduler runs automatically whenever Windows starts up, if desired. The program
will hide the main screen and add an icon to the system tray (lower right hand corner of
your screen) and will run unattended. To open the main screen, click on the icon in the
system tray. The following are the procedures to set up Auto Run and/or Hide:

> Create a shortcut for this program and place it in the Windows
Startup folder.

> Add the following to the command line: /auto /hide.
After the Windows operating system has restarted, this program
will automatically start.
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14.3 Scripts
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This application will enable you to set up as many as 300 independent scripts. Each script
tells the software to make a connection to a particular GE device and retrieve data from
that device. By making selections from the windows on the script screens, you can easily
create scripts that automatically retrieve the data you need. This screen is a window to the
other script screens.

Each single script can be used to retrieve data from multiple GE meters. You need to assign
one script for each telephone number.

The pull-down menu lists all the scripts that have been created and are currently in use
with the number the Scheduler assigns to it. If you currently have no scripts, a screen will
appear that shows “New Script 1” in the window. “#” is not a valid character for a script
name.

Creabe Mew [/ Dpen / Delebe Script (Lip o 300 script )

Current Scripts

> Stop the Scheduler by clicking the Run/Stop button at the top right
side of the Scheduler window.

> Press the Scripts button on the Scheduler window.

> To create a new script, click New.
The Set Up Script screen will appear (see section 14.5).
After the new script is created, Scheduler will add it to the pull-
down menu.

D> To edit an existing script, use the pull-down menu to select a script.
¢ (Click on the script name.

¢ Click Open.
The Set Up Script screen will appear (see section 14.5).

e Make desired changes.

D> To delete an existing script, use the pull-down menu to select a
script.
¢ Click on the script name.

¢ C(Click Delete.
A window will appear which asks, "Are you sure you want to
delete this script?”

e Click Yes or No.

> To exit either screen and return to the main screen, click Close.

D> To generate a multiple page Script Report, select a script from the
pull-down menu.
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D> Click the Report button.
An example of a Script Report appears in the next section.
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14.4 Script Report

The Script Report provides a detail of a particular script. For scripts that have many devices
and/or many commands, the report may be quite lengthy.

14.4.1 Features
. Print: To print all or part of the report, type the page numbers and click
on Print.

. Save: To save the report to a particular file, click on Save.
. Cancel: To exit the report and return to the main screen, click Cancel.

e Scroll Bar: To move from page to page in the report, click the Back or
Forward Arrows.

e Zoom: Use the pull-down menu to select from a variety of
magnifications (from Thumbnail to 400%). The screen capture above
shows a Zoom of 100%.
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SET UP A SCRIPT

14.5 Set Up a Script

> In the Script Name window, type in a name for the script.
Each script must have a unique name. If the script is not named, a
default name is assigned by the software. Most users assign the
name of the substation where the device is located as the name. (#
is not a valid character for a script.)

D> To select a Connection Type, use the pull-down menu to select
either Remote - Dial Up or Direct - Single COM Port.
The Script Connection Properties are disabled until you enter this
selection. If the Connection Type is not set, GE Communicator EXT
program will treat it as an empty script.

> From the pull-down menu, select the Number of Retries (the
number of times the software will try to connect) from 0 to 5.
In some situations, connecting lines are shared by other programs
or telephones. The retries enable the software to try to connect
more than once (over a period of a few seconds). If the retries fail,
the log will automatically note the date, time and script name for
which the connection was not completed. The script will fail.

Setup Sorict

serptone (R
UL BB ECEE Plense select your connection type -
Mumber of Balowes _J

H Stort Loy Corverter alier i cerpt le Buiched

seripl Connwtition Propertist - Dirbbled
Comm Far m

Bavud Rate -

Faw Conrol [P

T EEE ETE

Connection Type: Direct - Single COM Port

B> Using the pull-down menus, enter the following selections:

e Comm Port - Select from Com 1 to Com 99. (See note below).

¢ Baud Rate - Select 1200, 2400, 4800, 9600, 19200, 38400, 57600
or 115200.

¢ Flow Control - Select None or Hardware.
¢ Data Bits - Select 7 or 8.
e Parity - Select None, Even or Odd.

Connection Type: Remote - Dial Up

GE COMMUNICATOR EXT - INSTRUCTION MANUAL
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D> Enter the following selections:
e Phone Number - Type in Phone Number.
¢ Setup String - Type in Data Strings, if needed.

New Connection Type: Ethernet.
To add, edit or delete devices:
> Click Devices button.
To add, edit or delete commands:
> Cick Commands button.
To exit the screen and return to the main screen:
> Click Close.
Choosing a port: The script opens and closes a PC communication port, creates a log and

i
”’ creates a database for the script. When you run the Scheduler, if the port your script is
e using is already open (i.e. being used by a different program), the script's command will fail.
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14.6 Devices
This screen lists the current devices for a particular script. Columns shown include: the

device’'s number or identification, the device’s unique address, the device type and the
device's unique name.

Devices lor Soipl (Ue Lo 256 Devices)

Dwvdice ID | Dwdce Address | Device Type Dwvice Mame | Connection | Protecol
1 EPW 3000 Saries  Davice_) COW Port laodous ASCI

* You can enter up to 256 devices for each script. The Add, Edit and Delete buttons
on this screen facilitate the adding of new devices and the editing and deleting of
current devices.

e You must set up an address, protocol, device type and a unique name for each
device. Optional settings for each device are passwords for an EPM9450, 9650 or
9800 device. When GE Communicator EXT retrieves a log from a device and it does
not have a predefined name, it will use the device name assigned here as the file
name for the retrieved log file. If you already named your device, you do not have
to assign it a name in this section. We recommend that you keep both names the
same.

e Toadd adevice

> Click Add.
The Edit Script Device screen will appear.

¢ Toedit adevice
D> Select a device from the list by clicking on it.

D> Click Edit.
The Edit Script Device screen will appear.

e To delete a device
D> Select a device from the list by clicking on it.

> Click Delete.
A window will appear that asks, "Are you sure you want to delete
this device?"

> Click Yes or No.

« If you Click Edit or Delete before you select a device, a window will appear that
says, "Please select a device."

> Click OK.
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D> Select a device and follow the above steps.

> Click Close to return to the Set Up Script screen.
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14.7 Adding a Script Device

This screen facilitates the adding of new devices to a particular script. You can enter up to
256 devices for each script. For editing of devices, see section 14.8.

el ‘B Script Device

Srript Comnactinn typs Famote = Dial “i'i
Conmmectun hyae fie s desce =0k Pari

Dravies IMormaton

b ASTH
Tt e

P Wi e (it Switch S8R —

You must set up an address, protocol, device type and a unique name for each device.
Optional settings for each device are passwords for an EPM 9450, 9650 or 9800. When GE
Communicator EXT retrieves a log from a device and it does not have a predefined name, it
will use the device name assigned here as the file name for the retrieved log. If you have a
name already designated in the device, the device name shown here will not be used.
Note: The EPM7000 Series meters will use the name shown here.

> Add an EPM 9450, 9650 or 9800

> Typein a unique Device Name.

> Under Device Information, type in a unique Address.
>

To select a protocol, use the pull-down menu. Select Modbus RTU,
Modbus ASCII or Modbus TCP El Protocol.

4

To select a Type (of device), use the pull-down menu.

\

Click your selection.

> Add Level 1 Password and/or Level 2 Password, if desired. (Not
required.)
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The device you choose will determine what data is required for this screen. When you add
a device, passwords are not required. Also, Data Switch Strings will probably not be
necesssary. Data Switch Strings tell GE Communicator EXT how to connect to and
disconnect when a data switch is present. It already knows how to connect to a single

device.

el ‘B Script Device

Connactinn iypn Famote - Dial “i'!

Conmmectun hyae fie s desce ik Por =]

Devica Hams

Dravies IMormaton

bl ASTH

Tt e

s wwire

Dt Switch SaRgH —

Dipcorract  ETETETg]

You must set up an address, protocol, device type and a unique name for each device.
Optional settings for each device are passwords for an EPM 9450, 9650 or 9800. When GE
Communicator EXT retrieves a log from a device and it does not have a predefined name, it
will use the device name assigned here as the file name for the retrieved log.

Add Multiple Devices

>
>
>

\

Type in a unique Device Name.
Under Device Information, type in a unique Address.

To select a protocol, use the pull-down menu.
Select Modbus RTU or Modbus ASCII.

To select a Type (of device), use the pull-down menu.
Click your selection.

Add Level 1 Password and/or Level 2 Password, if desired. (Not
required.)

Click OK or Cancel to return to the Devices for Scripts screen.
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14.8 Editing a Script Device

Devices for Soript ( 250 Devices)

Dwvdice ID | Dwdce Address | Device Type Dwvice Mame | Connection | Protecol
1 EPM 3000 Saries  Davice_) COW Port  Isdbus ASC

> Select a device that you would like to edit, by clicking on it.
The Edit Script Device screen will appear.
If you click Edit before you select a device, a window will appear
that reminds you to “Please select a device.”

Remote - Dial up|
Commechan hyae i los desice
Oewvics Mams

rLanicd Inormaton —

> Using the windows available, select or deselect the item(s) you
would like to change.

> Edit the items.
> Click OK.
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14.9 Script Commands

This screen lists all the current commands for a particular script. You can enter up to 1000
commands for each script and each command is assigned to a selected device for that
script. Each device is listed by Index Number, Type, Name and Address and the Command
Description follows the device information.

You cannot set up multiple retrieve commands for a single device. But, you can have up to
256 devices for each script.

The sequence of the commands listed on the screen must be valid. To move a command
record to a different sequence,

> Click on the command.

D> Click the Up or Down buttons to move it.
The new sequence will be saved to the database when the window
is closed.

t—' If the sequence is not correct, you may clear the device’s log before retrieving it.

ROTE

> To add a command, click Add.
The Edit Script Command screen will appear.

v

To edit a command, select a command by clicking on it.

> Click Edit.
The Edit Script Command screen will appear.

v

To delete a command, select a command by clicking on it.

D> Click Delete.
A window will appear which asks, "Are you sure you want to delete
this command?"

> Click Yes or No.

> To exit the screen, click Close.
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ADD A SCRIPT COMMAND

14.10 Add a Script Command

This screen enables you to add or edit a script command. This section will discuss adding a
script, Section 14.11 will discuss editing a script command.

14.10.1 Add a script command

| [Name
]

-iojx
LR H000: System Device -

Number of Retries _I

Primary Commands

Send switch string >

Secondary Commands

Use the pull-down menu to select a Device.
The device you choose in this window will determine the choices
available for the other screens:

Use the pull-down menu to select the Number of Retries (from 0 to
5).
This is the number of times the software will attempt to connect.

Use the pull-down menu to select a Primary Command.

Type in or click to select the Secondary Commandis).
When you add a Device, the Primary Command will be "Retrieve"
and the Secondary Commands will be a selection of logs.

Click OK.

14.10.2 Add an EPM 7000 Series Device script command

If you have an EPM 7000 Series Device connected to the GE Script & Scheduler, the above
screen will appear slightly different. The process is the same as for an EPM 9450, 9650 and

9800.
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14.11 Edit a Script Command

> Select a command that you would like to edit, by clicking on it.
If you click the Edit button before you select a command to edit, a
window will appear to remind you to select a command.

> Click OK.

v

Select a command.

D> Click Edit.
The command you choose will determine the screen that appears.

14.11.1 Edit an Advanced script command

14-18

If you selected an EPM 9450, 9650 or 9800 script command to edit, the following window
will appear:

-iojx
Device [Hpo2: EPM 9000 Series @ 1. Device_2

Number of Retries m

Primary Commands

Retrieve -

Secondary Commands

Historical Log 2
Limit Log
| 4/ PQMWaveform Log
| 5| Digital Input Log
6| Digital Output(Relay) Log [
7| MasMin Values
8| Flicker Log
9| System Event Log
10 EN5S0160 Log

When you edit an advanced device, the Primary Command will be Retrieve and the
Secondary Commands will be a selection of logs.

> Using the windows available, select or deselect the item(s) you
would like to change.

> Make the changels).
> Click OK.
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14.11.2 Editing a Data Switch or System Device command

If you select a Data Switch or System Device Command to edit, the following screen will
appear:

i EditScript Command

Device IDgpo: System Device El
Mumber of Retries _l

Primary Commands

Send switch string >

Secondary Commands

| [Name
[ da

If you edit a Data Switch or System Device Command, the Primary Command will be "Send
Switch String" and the Secondary Commands will request a System Data Switch String. A
tool-tip screen will display special characters to be used in the Data Switch Strings: “&” =
line feed, “|" = carriage return. Select or deselect to make changes. Click OK.

14.11.3 Editing a EPM+ Device command

If you have an EPM7000 Series meter connected to the GE Script & Scheduler, the above
screen will appear slightly different. The editing process is the same as for an EPM 9450,
9650 or 9800 device.
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14.12 Delete a Script Command

[ and fae £0ret [UD to 5000 comemands)

- e

> Select a command you would like to delete by clicking on it.

D> Click the Delete button.
A window will appear.

Script Scheduler (¥3.0.15) ﬂ

& Are you sure you wank to delete this command?

> Click Yes or No.

D> Click Close to return to the main script screen.
A nother warning window will appear.

D> Click Yes or No to return to the Set Up Script screen.

> Click Close to return to the main Scheduler screen.
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14.13 Add Scripts to the Scheduler

Once you have created the scripts, they have to be added to the Scheduler. From there, the
Scheduler sends the scripts to GE Communicator EXT to be executed. Itis at this stage that
you set the time and interval for the automatic data retrieval.

D> First, Stop the Scheduler.

it Faan Toma

WATO0N 303 P
ey, Doy Of v Fridhary, Tiowp TGS P WTR0OL 10625 P
Doy, Tievsp: T 550 Pt WO CEAG A PR ST TR
Menily bry ot Cite 1|, Tima 1505100 200 15053 M
Slhiw st 7 Dy, Time: £2258 Pl SEG001 42250 P GNR001 4230 P
Mew soriptd  Weesdy, Dy of weelc Sondey, Time: 3151 53 Pad - /92000 341 53 Pul
Mewacripll  Dady. T £00.26 PL VR0 L0026 P RAD00 40014 P
FMew iciigl T Dady T 41576 FL SST000 £ISTEFM  ANTI0T 15FIFM
B M goipt 0 Dy, Tirveg: L1000 46 PRl YLTO0T 40046 PR SRTI0T A0S P
V0{Mew sciph 7 Dty Tine SM0Z0FM VST ASZERU W00 200 P

SORIFT STATE

> On the main Scheduler screen, click Add Script in the Scheduler
section of the screen.
The following screen will appear:

Available Scripts for Scheduler

S002 - New script 2 -

Schedule

Date 442342007
Time 11:00:01 AM

> To add a script to the Scheduler, select an Available Script from
the pull-down menu.
By changing the Frequency, you can create additional versions of
the script and add the updated versionl(s) to the Scheduler.
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In the Schedule section of the screen, use the pull-down menu to
select the desired Frequency.

Select from: Yearly, Once, Interval, Daily, Weekly, Monthly by Date,
Monthly by Day or Last Day of the Month.

Based on the desired frequency, the screen will change to offer the following
selections: Month, Date, Day and/or Time (if appropriate).

For example:

v Vv

Available Scripts for Scheduler

5002 - New script 2 i

Schedule

Time 11:03:59 AM

Use the pull-down menus to make selections.
Type in desired time.

Click OK to add to the Scheduler. Or, click Cancel.
If you click OK, the new scripts will immediately be added to the
Scheduler and you will return to the main Scheduler screen.

Repeat steps to add additional scripts to the Scheduler.
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14.14 Edit Scheduler Scripts
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SORIFT SCHEDULER

To edit a script currently running on the Scheduler,
> Stop the Scheduler.
> Select a script from the Active Scripts window.

> Click Edit Script.
One of the Add/Edit Script to Scheduler screens will appear; the
one that is appropriate for the Frequency of the selected script.
(Refer to section 14.13 to see a sampling of Add/Edit Script to
Scheduler screens.)

Below is a screen for the selected script in the illustration above:

Scheduler

Available Scripts for Scheduler

S002 - New script 2 b

Schedule

Froquency  fweey &

Time 11:09:35 AM
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D> To change the frequency, click the pull-down menu for Frequency
and make a selection.
If you change the frequency, the screen will change to offer the
appropriate selections (Refer to section 14.13 to see a sampling of
Add/Edit Script to Scheduler screens).

> Using the available pull-down menus, make selection(s).

\

Type in the time, if you want it to change.

> Click OK to add to the Scheduler. Or, click Cancel.
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14.15 Delete Scheduler Scripts
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To delete a script that is currently running on the Scheduler,

> Stop the Scheduler.

SR TSP

S0 42308 P

R42001 40004 PW
4T 415 TIFMW
SEEEMT 4013 P
W &0 E7 P

> Select a script from the Active Scripts window by clicking on it.

D> Click Delete Script.
A warning window will appear:

Script Scheduler (v3.0.15) |

@ Are you sure you want to delete this script?

=

> Click Yes.

The script will be deleted immediately from the Active Scripts
window and you will return to the main Scheduler screen.

GE COMMUNICATOR EXT - INSTRUCTION MANUAL

14-25



STATUS CHAPTER 14: SCRIPT & SCHEDULER PROGRAM

14.16 Status
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The Current Status window on the Scheduler screen displays entries in the EPM Scheduler
Log. It shows the date, time in minutes and seconds and the status or action performed.
The EPM Scheduler Log records all the activities for the GE Script & Scheduler program.

> To view the entire Scheduler Log, click the View Log button.
The Scheduler Run-Time Status Log screen will appear:

> Scroll down to find a particular date, time or action.

> To clear the Current Status window, click the Clear Status button.
The screen will be cleared as follows:
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= Individual logs for each script can be found by the name of the script in Drive C:\ Program
’.' Files \ GE Applications \ Communicator EXT \ Script Logs.

HOTE
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14.17 Exit

4

HOTE

14-28

The best way to Exit the GE Script & Scheduler software program is to click the Exit button
on the main Scheduler screen.

D> First, you must Stop the Scheduler.

> If you are on a screen other than the main Scheduler screen, click
the Close button until you return to the main Scheduler screen.

> Click Close.

D> Click Exit.
A window will appear.

Script Scheduler (v3.0.15) |

" Are you sure you want to terminate the scheduler program?
(s 5

> Click Yes to Exit. Click No to remain on the screen.

You can also Minimize the program, if you want the Scheduler to continue to run but not
appear on your PC, by clicking the Minimize button in the upper right hand corner of the
screen. The icon will appear at the bottom of your screen. To restore the Scheduler to view
on your screen, click the icon at the bottom of your screen.
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15.1 Overview

Flicker is the sensation that is experienced by the human visual system when it is
subjected to changes occurring in the illumination intensity of light sources. The primary
effects of flicker are headaches, irritability and sometimes epilepsy.

IEC 61000-4-15 and former IEC 868 describe the methods used to determine flicker
severity. This phenomenon is strictly related to the sensitivity and the reaction of
individuals. It can only be studied on a statistical basis by setting up suitable experiments
among people.
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15.2 Theory of Operation

15-2

Flicker can be caused by voltage variations which are caused by variable loads, such as
arc furnaces, laser printers and microwave ovens. In order to model the eye brain change,
which is a complex physiological process, the signal from the power network has to be
processed while conforming with Figure 16.1 below.

¢ Block 1 consists of scaling circuitry and an automatic gain control function that
normalizes input voltages to Blocks 2, 3 and 4. For the specified 50 Hz operation,
the voltage standard is 230 V RMS.

¢ Block 2 recovers the voltage fluctuation by squaring the input voltage scaled to
the reference level. This simulates the behavior of a lamp.

¢ Block 3 is composed of a cascade of two filters and a measuring range selector. In
this implementation, a log classifier covers the full scale in use so the gain
selection is automatic and not shown here. The first filter eliminates the DC
component and the double mains frequency components of the demodulated
output.
The configuration consists of a .05 Hz Low High Pass filter and a 6 Pole
Butterworth Low Pass filter located at 35 Hz. The second filter is a weighting filter
that simulates the response of the human visual system to sinusoidal voltage
fluctuations of a coiled filament, gas-filled lamp (60 W - 230 V). The filter
implementation of this function is as specified in IEC 61000-4-15.

e Block 4 is composed of a squaring multiplier and a Low Pass filter. The Human
Flicker Sensation via lamp, eye and brain is simulated by the combined non-linear
response of Blocks 2, 3 and 4.

¢ Block 5 performs an online statistical cumulative probability analysis of the flicker
level. Block 5 allows direct calculation of the evaluation parameters Pst and Plt.

Flicker Evaluation occurs in the following forms: Instantaneous, Short Term or Long Term.
Each form is detailed below:

15.2.1 Instantaneous Flicker Evaluation

An output of 1.00 from Block 4 corresponds to the Reference Human Flicker Perceptibility
Threshold for 50% of the population. This value is measured in Perceptibility Units (PU) and
is labeled Pinst. This is a real time value and it is continuously updated.

15.2.2 Short-Term Flicker Evaluation

An output of 1.00 from Block 5 (corresponding to the Pst value) corresponds to the
conventional threshold of irritability per IEC 1000-3-3. In order to evaluate flicker severity,
two parameters have been defined: one for the short term called Pst (defined in this
section) and one for the long term called Plt (defined in the next section).

The standard measurement time for Pst is 10 minutes. Pst is derived from the time at level
statistics obtained from the level classifier in Block 5 of the flicker meter. The following
formula is used:
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Py= (J0.0314P, | +0.0525P  _ + 0.0657P;_ + 0.28P,, + 0.08P,,) (EQ 15.1)

Where the percentiles P(0.1), P(1), P(3), P(10), P(50) are the flicker levels exceeded for 0.1, 1, 2,
20 and 50% of the time during the observation period. The suffix S in the formula indicates
that the smoothed value should be used. The smoothed values are obtained using the
following formulas:

P(1s) = (P(.7) + P(1) + P(1.5))/3 (EQ 15.2)

P(3s) = (P(2.2) + P(3) + P(4))/3 (EQ 15.3)

P(10s) = (P(6) + P(8) + P(10) + P(13) + P(17))/5 (EQ 15.4)
P(50s) = (P(30) + P(50) + P(80))/3 (EQ 15.5)

The .3-second memory time constant in the flicker meter ensures that P(0.1) cannot
change abruptly and no smoothing is needed for this percentile.

15.2.3 Long-Term Flicker Evaluation

The 10-minute period on which the short-term flicker severity is based is suitable for short
duty cycle disturbances. For flicker sources with long and variable duty cycles (e.g. arc
furnaces) it is necessary to provide criteria for long-term assessment. For this purpose, the
long-term Plt is derived from the short-term values over an appropriate period. By
definition, this is 12 short-term values of 10 minutes each over a period of 2 hours. The

following formula is used:
3
5| st
Pi= 3 = (EQ 15.6)

Where P (i=1, 2, 3, ..) are consecutive readings of the short-term severity Pg;.

Summary
Flicker = Changes in the illumination of light sources due to cyclical voltage variations.
Pinst = Instantaneous flicker values in Perceptibility Units (PU).
Pst = Value based on 10-minute analysis.

Pt = Value based on 12 Pg; values.

Measurement Procedure
1. Original Signal with amplitude variations.

2. Square demodulator.

3. Weighted filter.

4. Low pass filter 1st order.
5

Statistical computing.
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SETUP

15.3 Setup

Initially the user must set up several parameters to properly configure Flicker.

GE COMMUNICATOR EXT - INSTRUCTION MANUAL

> Using GE Communicator EXT, from the Icon Menu select Profile.

> From the Device Profile screen, open +/- Power Quality and Alarm

v

Settings, then select EN 50160 Flicker.
The following screen will appear:

Short term test time (PST) Minutes

Long term test time (PLT) m Minutes

Frequency

Select a P; time range from 1 to 10 minutes.
The standard measurement period is nominally 10 minutes.

Select a P, time range from 1 to 240 minutes.

The standard measurement is nominally 12 P, periods (120
minutes). Plt time must always be equal to or great than and a
multiple of Pg; time. This is reflected in the selections available to
the user.

Select the frequency of operation.

50 Hz is the approved frequency according to Flicker standards. A
60 Hz implementation is available and can be selected. This
implementation is the proposed 60 Hz standard that is still in the
approval process.

Remember the voltage is normalized. For 50 Hz, the normalized
voltage is 230 V and for 60 Hz, the normalized voltage is 120 V.

Press OK when you are finished.

Press Help for more information on this topic.
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15.4 Software - User Interface

Main screen

> From the GE Communicator EXT Icon Menu select Real Time Poll >
Power Quality and Alarms > Flicker.
The following screen appears:

M S0 LD Flicker T
L e ——— Shart Tarrn Larwg Tarrh

o
Sar/Roesat RO PINST Violtage Frading

Simy
S Walkts A B\
Curremnd

Vals B T
Howd PET
Mt PLT Solks x

Currant

Base Vohage

Flicker Monitaring Pofing Flickm Fipading:

This section describes the Main Screen functions. The available values (Instantaneous,
Short Term, Long Term) will be described below.

Time

e Start/Reset is the time when Flicker was started or reset. A Reset of Flicker causes
the Max/Min values to be cleared and restarts the Flicker P¢; and Py timers. A Start
of Flicker is also equivalent to a Reset in that the P.; and Py are restarted and the
Max/Min Values are cleared.

e Stop corresponds to the time when Flicker is turned off.
e Currentis the current clock time.
e Next Py is the countdown time to when the next P¢; value is available.

e Next Py, is the countdown time to when the next Py; value is available.

Status
¢ Indicates the current status. Active = On. Stopped = Off.

Frequency

e Base is the current operating frequency selected by the user (50 or 60 Hz).

e Current is the real time frequency measurement of the applied voltage.
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e Base Voltage is the normalized voltage for the selected frequency (230 V for 50 Hz
or 120V for 60 Hz).

Flicker Monitoring

D> Click on Stop to cause Flicker to stop being processed and freeze
all the current values.
Stop Time is recorded and clears the current Max/Min Values

D> Click on Start to start Flicker processing.
Start Time is recorded.

> Click on Reset to cause the Max/Min values to be cleared and
restart the Flicker P and Py timers.

> Click OK to exit the Flicker screen.

> Click Help for more information on this topic.

Instantaneous Readings
> Refer to the Instantaneous section of the Main screen above.

D> If you are on the Short or Long Term screens, click on the
Instantaneous tab to display the Instantaneous screen.
The PU values, P;,¢ for Voltage Inputs V,, Vi, and V.. are displayed
here and are continuously updated. The corresponding Current
Voltage values for each channel are displayed for reference.

Short Term Readings

> Click on the Short Term tab to access the screen containing three
groups of Pg; readings.
P Readings Displayed
e Current Py values for Vg, Vi, and V. and the time of computation.

e Current Pg; Max values for Vg, Vi, and V. since the last reset and the time of the last
reset.
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¢ Current Pg Min values for V,, Vi, and V. since the last reset and the time of the last
reset.
The following screen is displayed:

S0 &0 Flcker

Tirmne Instartanacus Short Termd Lerey Tarrh
StarfRoesot
Stop

Walkts A

Curremnd

Valts B
Howd PET
HMaod PLT Wolts C

Mnax Volls A

tappird Mnax Volts H g ;
S | Max Vol © i _I
- Frequency —
Diad Min Violts A
Current Min Volis B 1

Min Volts C

Base Vohage

Flicker Maonitanng

Long Term Readings

D> Click on the Long Term tab to access the Py readings.
The screen below displays three groups of Py, values.
Plt Readings Displayed
e Current Py values for Vg, V, and V. and the time of computation.

e Current P Max values for V,, V|, and V.. since the last reset and the time of the last
reset.
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¢ Current P Min values for Vg, V, and V. since the last reset and the time of the last
reset.

S0 &0 Flicker

Time—— O e Shart Tarrn Long Torm
SarFoesot PLT

Sty
e Valts A |
Curramnd
Yols B | l 1
Howd PET
Maod PLT Wolts
. Max Yoltn A J
Max Volts H

. Mnx Volts C
Min Violts A
Min Volts B
Min Volts C

Base Vohage

Flicker Monitoring Puoling Fhcks Fimsdngs
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15.5 Logging

The EPM 9450, 9650 and 9800 meters are capable of logging Flicker values in an
independent log. When Flicker is on, entries are made into the log in accordance with the
times that associated values occur. P, Py Max, Pg; Min, Pj;, Py Max, Py, Min, Start/Reset and
Stop times are all recorded. All values can be downloaded to the Log Viewer where they
are available for graphing or export to another program, such as Excel.

All Flicker values are predefined and cannot be changed.
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15.6 Polling

The Pipgt, Pst, Pst Max, Pt Min, Py, Py Max, Py Min values are all capable of being polled
through the Communications Port. Refer to the appropriate Modbus and DNP Mappings
for register assignments and data definitions.
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15.7 Log Viewer

> From the GE Communicator EXT Log Viewer screen, using the
menus at the top of the Log Viewer screen, select a meter, time
ranges and values to access.

> Select Flicker.

The values and the associated time stamps (when the values occurred) are displayed in a
grid box. Use the buttons at the bottom of the screen to create a graph or export the data
to another program. Max and Min values are only displayed; they cannot be graphed. But,
Max and Min values are available for export.

Graphed values include Pg; and Py Vg, Vi, and V.

Displayed values include P and P Max and Min for Vg, Vp and V..
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15.8 Performance Notes

Pst and Py average time are synchronized to the clock (e.g. for a 10 minute average, the
times will occur at 0, 10, 20, etc.). The actual time of the first average can be less than the
selected period to allow for initial clock synchronization.

If the wrong frequency is chosen (e.g. 50Hz selection for a system operating at 60Hz),
Flicker will still operate but the values computed will not be valid. Select carefully.

User settings are stored. If Flicker is on and power is removed from the meter, Flicker will
still be on when power returns. This can cause data gaps in the logged data.

The Max and Min values are stored and are not lost if the unit is powered down.

Flicker meets the requirements of IEC 61000-4-15 and former IEC 868. Refer to those
specifications for more details, if needed.

Operation is at 230V for 50Hz and 120V for 60Hz as per specification. If the input voltage is
different, the system will normalize it to 230V or 120V for computational purposes.
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011 Configuration Using
' GE Communicator

An advanced EPM meter (EPM 9650 and 9800) can measure more than 3000 DNP Static
Points. But not all points can be polled at a time. In order for the meter to have the
appropriate data, the user should customize the DNP Point Map. This can be done easily
using GE Communicator EXT software. Up to 250 points of Event Data can be created in
the meter. Refer to DNP V3.00 Level 2 Protocol Assignments for EPM 9650 and 9800, Rev.
1.8, for more details.

16.1 Connecting to GE Communicator EXT

> Open GE Communicator EXT software by double-clicking on the
icon.

> Connect to the meter.

> Click on Quick Connect, checking the settings and clicking
Connect

OR
> Click on Connection Manager, select a location and click Connect.
See Chapter 2 of this manual for complete connection instructions.
When a connection is made, a Status Bar will appear showing a Healthy status.
> Click OK.

> Click the Edit Profile icon.
A pop-up window will tell you that data is being retrieved.
The Device Profile screen appears. If the meter (EPM 9650 and
9800) supports DNP V3.00 Level 2, DNP Level 2 will appear in the
profile.

D> Click on +/- General Settings to open the menu.

> Click on +/- DNP Custom Classes Map to open the menu.
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D> Click on DNP Level 2.
A set of programming screens appears, the DNP Custom Mapping
screens. Each screen has a tab at the top.

> Click on any tab to move from screen to screen.
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16.2 Binary Input

Object 1

A meter can use up to 64 Binary Input Points. Values available for Binary Input use can be
found in the DNP Object Mapping. Only Class 0 is used when polling Binary Input (Object 1)
Data. Class 1, 2 or 3 is used when polling Binary Input Change (Object 2) Data.

Line, Point, Description

> Double-click on the box under Description to Add, Delete or Modify
DNP Points to the screen above.
A pull-down window will appear.

> Choose a Type (of reading) and a Channel.
> Click OK.

The corresponding numbers for the selected reading and channel will appear in the Line
and Point columns.

Line and Point Numbers for a Binary Input value can also be found in the DNP Object
Mapping (Ch. 7 of the DNP V3.00 Level 2 Protocol Assignments for EPM 9650 and 9800
Rev.1.8).

Example

1 Cycle High Speed Input Delta and Current State has Line Number 16 and Point
Number 0 in the DNP Object Mapping.

> Write those numbers into the Object 1 - Binary Input window of the
GE Communicator EXT.

> When the Line and Point Numbers are written, the software fills in
the description on the screen.

> Repeat for each desired Binary Input Point.
> Update the device.

The meter will scan those points every second.

Object 2

Any DNP Static Point can be configured to create a DNP Event Points. Class Assignments
on the Object 2 screen are used to configure Binary Input Change Event Points. In order to
create Event Data, Object 2 Points must be assigned to Class 1, 2 or 3. Each point can have
a different Class Assignment.

The Clear All button clears all assigned items on all the tabs.

The Clear button clears only the items on the current tab view.
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16.3 Analog Input (Object 30)

A meter can use up to 64 Analog Input points. Values available for Analog Input use can be
found in the EPM DNP Object Mapping. Only Class 0 is used when polling Analog Input
(Object 30) Data. Class 1, 2 or 3 is used when polling Analog Change Event (Object 32) Data.

Line, Point, Description

> Double-click on the box under Description.
A pull-down window will appear.

> Choose a Type (of reading) and a Channel.
> Click OK.

The corresponding numbers for the selected reading and channel will appear in the
Line and Point columns.

Line and Point Numbers can also be found in the DNP Object Mapping (Chapter 7 of the
DNP V3.00 Level 2 Protocol Assignments for EPM 9650 and 9800 Rev. 1.8).

Example

One Second Phase A-N Voltage is Line Number 34 and Point Number 0 in the DNP
Object Mapping.

> Write these numbers into the Object 30 - Analog Input window of
GE Communicator EXT.

When the Line and Point Numbers are written, the software will fill in the description.
> Repeat for each desired Analog Input Point.
> Click OK to return to the main GE Communicator EXT screen.
> Click Update Device to update the meter.

The meter scans those points every second (except for Tenth Second Readings). Tenth
Second Readings (Line 18 to 32) are scanned as soon as the meter detects a change (as
often as every 50 milliseconds).
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Deadband (%) (Object 32)

Any DNP Static Point can be configured to create DNP Event Points. Deadband and Class

Assignments on the Object 32 screen are used to configure Analog Change Event Points. In
order to create Event Data, Object 32 Points must be assigned to Class 1, 2 or 3. Each point
can have a different Class assignment.

Deadband (%) defines the boundary value for that point. For example, suppose One

ANALOG INPUT (OBJECT 30)

Second Phase to Neutral Volts AN is programmed and the Voltage Full Scale is 120.00V for
the meter. Entering 10% for Deadband will define the boundary value of 12V (10% of 120V).
Every second, new Static Data is scanned for One Second Phase to Neutral Volts AN. If the
new data is different from the previous standard value by the boundary value, an Analog

Change Event will be created.

Example

If the previous standard value is 110 and new data is lower than 98V or higher than
122V, a new Analog Change Event Point will be created. The new value then becomes
the previous standard value for future scans.

Analog Input Points have various Full Scales values due to different data types (Volts,
Amps, Watts, etc.). These Full Scale values are used for Exception Polling in DNP. Some
Full Scale values are programmable by users and others have fixed numbers. See the

chart of Full Scale Values below.

The Clear All button clears all assigned items on all the tabs.

The Clear button clears only the items on the current tab view.

Full Scale values are 4-byte integer numbers. The units are as follows:
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Analog Input Full Scale Unit

IA, B, C Nc Programmable | 1/65536 Amps
I Nm Programmable | 1/65536 Amps
V AN, BN, CN Programmable | 1/65536 Volts
V AB, BC, CA Programmable | 1/65536 Volts
V Aux Programmable | 1/65536 Volts
Power Phase Programmable | 1/65536Watts
Power Total Programmable | 1/65536Watts
Frequency Programmable | 1/65536 Hz
Power Factor 4000 0.001 PF
Angles 18000 0.001 PF
Percent 10000 0.01%
K-Factor 500 0.01

TOU Ratio N/A N/A
Temperature 10000 0.01




ANALOG INPUT (OBJECT 30)
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Flicker 65536 0.0001
In Interval 1000 1000
Day of Week 6 1
Sequence 1 1
Status 100 1

Avg Select 100 1
Delay 100 1

Log Index 100 1
Countdown 100 1

Example

In order to find out if there is new log data, use a Log Index Number. One of the Log Index
Numbers (Last Index) will increase when a new log is created. In Object 30, Program Last
Log Record Index: Waveform Log (Line 499, Point 7). Input Deadband 1.00% and assign a
Class. The exception data will be created when the Index Number increases by one.
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16.4 Binary Counter (Object 20)

A meter can use up to 8 Binary Counter Points. Values available for Binary Counter use can
be found in the DNP Object Mapping. Only Class 0 is used when polling Binary Counter
(Object 20) Data and Frozen Counter (Object 21) Data. Class 1, 2 or 3 is used when polling
Counter Event (Object 22) Data and Frozen Counter Event (Object 23) Data.

i3
g

L
1
£
]
1
5
]
7

Line, Point, Description

> Double-click on the box under Description to Add, Delete or Modify
DNP Points.
A pull-down window appears.

> Choose a Type (of reading) and a Channel and click OK.

The corresponding numbers for the selected data and channel will appear in the Line and
Point columns.

Line and Point Numbers can also be found in the DNP Object Mapping (Ch. 7 of DNP V3.00
Level 2 Protocol Assignments for EPM 9650 and 9800 Rev. 1.8).

Example
VA hour has Line Number 133 and Point Number 0 in the DNP Object Mapping.

> Write those numbers into the Object 20- Binary Counter window of
GE Communicator EXT.

When the Line and Point Numbers are written, the software fills in the description
on the screen.

> Repeat for each desired Binary Counter Point.
> Update the device.

The meter scans those points every second.
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Scaling

A meter can measure its Binary Counter value using up to a 16-digit number (0 to
9,999,999,999,999,999). DNP Binary Counter Points use up to 32 bits. That means that the
range is 0 to 4,294,967,295 (0xOFFFFFFFF). This maximum number is only a 10-digit
number. In order to deal with a 16-digit number, Scaling is necessary.

Scaling is used to select a unit in powers of 10: 1 = x10, 2 = x100 and so on. The Scaling
value can be 0 to 15.

Example

If the value inside the meter is 3,000,000 and a Scaling value of 2 (x100) is used, the
Binary Counter value will be reported as 30000. The actual value is 30000x100 =
3,000,000.

Delta (Object 22)

Any DNP Static Point can be configured to create DNP Event Points. Delta and Class
Assignments on the Object 22 screen are used to configure Counter Change Event Points.
In order to create Event Data, Object 22 must be assigned to Class 1, 2 or 3. Each point can
have a different Class Assignment.

The Delta value defines the boundary value for that point.
Example

Suppose VA hour is programmed and the Delta is 5. That represents 5 increments from
the returned 32-bit Binary Counter value. Every second, new Static Data is scanned for
VA hour. If new data is different from the previous standard value by the Delta value,
the Counter Change Event Data will be created. That means, if the previous standard
polled value is 50000 VA hour and if the VA hour reading increases to 50005, it will
create a Counter Change Event Point for VA hour and 50005 VA hour will become the
previous standard value for the next Static Data.

The Scaling setting for a point also applies to the Delta value. If Delta is 5 and Scaling
is 2, this indicates a 500-count change in the internal representation.

Object 23
Frozen Analog Event (Object 23) will be created if Object 23 is assigned to Class 1, 2 or 3.

Line, Point, Description

> Double-click on the box under Description.
A window will appear.

> Choose a type of data and a channel.

> Click OK.
The corresponding numbers for the selected data and channel will
appear in the Line and Point columns.

Line and Point Numbers for a Binary Input value can also be found in the DNP Object
Mapping (Chapter 7 of this manual).
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Example

1 Cycle High Speed Input Delta and Current State has Line Number 16 and Point
Number 0 in the DNP Object Mapping. Write those numbers into the Object 1 - Binary
Input window of the GE Communicator EXT. When the Line and Point Numbers are
written, the software fills in the description on the screen. Repeat for each desired
Binary Input Point. Update the device.

The meter will scan those points every second.

Object 2

Any DNP Static Point can be configured to create a DNP Event Points. Class Assignments
on the Object 2 screen are used to configure Binary Input Change Event Points. In order to
create Event Data, Object 2 Points must be assigned to Class 1, 2 or 3. Each point can have
a different Class Assignment.

The Clear All button clears all assigned items on all the tabs.

The Clear button clears only the items on the current tab view.
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16.5 Binary Output (Object 10)

Class 0 is used when polling Binary Output (Object 10) Data.

External Relay Output Modules can be attached to the meter. Up to 4 Relay Output
Modules can be attached and each Relay Module has 4 Relay Outputs.

Mnimum Mol
Lbinimum Fasm
Envrgy Pzsat

Rarsed Timn O Uie Curven] Swason and Currest Manlh

To control a Relay by DNP, check its box. If unchecked, the relay will not be controlled by
DNP. The Master in DNP protocol can control 16 relays. In order to do that, each relay box
should be checked and the meter should be updated with this profile.

> Check the box for the Reset Enable you want to control through
DNP.

Example 1

The Master can control Relay 1 by sending this message (Meter Address 1, Master
Address 10):

05 64

18 C4 0100 OA 00 6C 1A
Co

C0 05
06
011701
000301 0100 00 00 00 00 3B EF 00 00 00 FF FF
Example 2
The Master can control Relay 2 by sending this message:

05 64
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18 C4 0100
0A 00 6C 1A
co

C105

0C

011701

01030101 0000000000 E25F 000000 FF FF

The Master not only controls relays but also can do various resets. Each box should be
checked in order for the Master to do the reset.

Example 3
The Master can do a Log Reset by sending this message:

05 04

18 C4 01 00 0A 00 6C 1A
(60]
C2 05
e
011701
100301 01000000 0000 C5 1B 000000 FF FF
Example 4
The Master can do an Energy Reset by sending this message:

05 04

18 C4 01 00 OA 00 6C 1A
co

C305

0C

011701

130301010000 0000 00 E7 5B 000000 FF FF

All above examples are done with Function 5 (Direct Operate Relay) using Qualifier 0x17.

HOTE
Relay Status and Reset Status can be polled using Object 10.
For Controlling Relays and performing Resets, Object 12 is used.

The Point Numbers for Relays and Resets are as follows:
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Points Assignment

0 Relay 1

1 Relay 2

2 Relay 3

3 Relay 4

4 Relay 5

5 Relay 6

6 Relay 7

7 Relay 8

8 Relay 9

9 Relay 10

10 Relay 11

11 Relay 12

12 Relay 13

13 Relay 14

14 Relay 15

15 Relay 16

16 Log Reset

17 Maximum Reset

18 Minimum Reset

19 Energy Reset

20 Reset Time of Use Current Season and
Current Month

21 Manual Waveform Capture

22 Reset Internal Input Accumulations and
Aggregations

23 Reset Unit to Boot Mode - Default
Communication Settings

The Clear All button clears all assigned items on all the tabs.

The Clear button clears only the items on the current tab view.
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16.6 Global Values

Each Object can be polled by Variation 0. In this window, you can assign a default variation
to be returned for each Object.

> Click on the Object on the left side of the screen.

D> Click on a Variation on the right side of the screen.

> Click OK to save the new settings.
The Clear All button clears all assigned items on all the tabs.

The Clear button clears only the items on the current tab view.
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16.7 DNP Settings

In this window, you can enable DNP Time Synchronization. The Time Interval is the amount
of time the device waits before requesting Time Synchronization from the Master (using
[INI-4). The Time Interval is configurable from 1 minute to 1 day in 1-minute intervals. The
initial factory setting is 1 day.

> Select a Class 0 Poll Counter Object using the lower pull-down

menu.

DE Time Synchronizahon LN Ao Freare ohaduln

N Ennble Z Emnbrln

Maith Dy

Huoud Mhiswle  Bacond

Class B Poll Counlos e

Frogmn Cousles (Dbyect21) =)
T Huus irrylu

> Click OK to save the new settings.
The Clear All button clears all assigned items on all the tabs.

The Clear button clears only the items on the current tab view.
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oot Appendix A: GE Script & Scheduler
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Component Files

A.1 GE Script & Scheduler Component Files

The GE Script & Scheduler software program is a stand-alone module for the GE
Communicator EXT software package. There are two supporting programs; the GE
Communicator EXT program and the Log Converter program. Below is a list of the
component files that complete this software program with a brief description of each and
their location in your system.

1.

GE COMMUNICATOR EXT - INSTRUCTION MANUAL

EPM Script & Scheduler.Exe
EPM'’ script and scheduler software program.
Location: Drive C:\Program Files\GE Applications\Communicator_Ext

CommExt.exe GE
Communicator EXT software program.
Location: Drive C:\Program Files\GE Applications\Communicator_Ext

LogConverter.exe

GE's log converter program. After GE Communicator EXT finishes retrieving a
log or finishes executing a script, the Log Converter program translates the
binary log into a database file (Access format).

Location: Drive C:\Program Files\GE Applications\Log Viewer

EPM Scheduler.Log

EPM Script & Scheduler program generated log file (Text format). It records all
activities of the EPM Script & Scheduler program.

Location: Drive C:\Program Files\GE Applications\Communicator_Ext

[script name].Htm! (New format) [script name).Log (Old format)
Communicator EXT generated log file (Text format). It records all activities
when GE

Communicator EXT runs a script. Each log file is for a specific script only.
Future activities for the same script will be appended to the same log file.
Location: Drive C:\Program Files\GE Applications\Communicator_Ext\Script
Logs
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10.

11.

12.

13.

CHAPTER A: GE SCRIPT & SCHEDULER COMPONENT FILES

(Log_yyyy_mm].Html (New format) [Log_yyyy_mm].Txt (Old format)

Log Converter generated log. It records the activity of the Log Converter
program. The yyyy and mm in the file name are for the year and month when
the Log Converter runs.

Location: Drive C:\Program Files\GE Applications\LogViewer\Converter
Activity Logs

EPM_Script_Schedule.Template

Template database file for GE Script & Scheduler program and GE
Communicator EXT program in Access 97 format.

Location: Drive C:\Program Files\GE Applications\Communicator_Ext

EPM_Script_Schedule.DB

Run time database file for GE Script & Scheduler program and GE
Communicator EXT program. Generated by GE Script & Scheduler program, it
holds the scripts and scheduler information.

Location: Drive C:\Program Files\GE Applications\Communicator_Ext\Scripts

EPMScriptDLFiles.Template

Template database file for GE Communicator EXT and GE Script & Scheduler
program in Access 97 format.

Location: Drive C:\Program Files\GE Applications\Communicator_Ext

EPMScriptDLFiles.DB

Run time database for GE Communicator EXT and GE Script & Scheduler
program.

Generated by GE Communicator EXT program, it holds the retrieved log files’
locations and the addresses for the converted logs. If all processes are done,
the GE Script & Scheduler program will delete this file.

Location: Drive C:\Program Files\GE Applications\Communicator_Ext\Scripts

EPMSchedulerLog - Main.Html
Software generated top layer file with frame set linked to EPM Scheduler Log -
Detail. Html and EPM Scheduler Run-Time Log.Html.

EPMSchedulerLog - Detail.Html
Software generated blank frame file.

EPMSchedulerRun-TimeLog.Html
Software generated schedule process log with hypertext link to detailed script
logs and detailed Log Converter logs.
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GE Consumer & Industrial

GE Communicator EXT

Appendix B: Transformer/Line
Loss Compensation
Calcn. Worksheets

B.1

Introduction

The Edison Electric Institute’s Handbook for Electricity Metering, Ninth Edition, defines Loss
Compensation as:

A means for correcting the reading of a meter when the metering point and point
of service are physically separated, resulting in measurable losses including 12R
losses in conductors and transformers and iron-core losses. These losses may be
added to, or subtracted from, the meter registration.

Loss compensation may be used in any instance where the physical location of the meter
does not match the electrical location where change of ownership occurs. Most often this
appears when meters are connected on the low voltage side of power transformers when
the actual ownership change occurs on the high side of the transformer. This condition is
shown pictorially in Figure B.1.

‘Ownership Change

FIGURE B-1: Low Voltage Metering Installation Requiring Loss Compensation Ownership Change
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It is generally less expensive to install metering equipment on the low voltage side of a
transformer and in some conditions other limitations may also impose the requirement of
low-side metering even though the actual ownership change occurs on the high-voltage
side.

The need for loss compensated metering may also exist when the ownership changes
several miles along a transmission line where it is simply impractical to install metering
equipment. Ownership may change at the midway point of a transmission line where
there are no substation facilities. In this case, power metering must again be
compensated. This condition is shown in Figure B.2.

S
D_

Point of Ownership
Change

FIGURE B-2: Joint Ownership Line Metering Requiring Loss Compensation M Point of Ownership
Change

A single meter cannot measure the losses in a transformer or transmission line directly. It
can however, include computational corrections to calculate the losses and add or
subtract those losses to the power flow measured at the meter location. This is the method
used for loss compensation in the EPM meter.

The computational corrections used for transformer and transmission line loss
compensation are similar. Generically, no-load losses and full-load losses are evaluated
and a correction factor for each loss level is calculated. However, the calculation of the
correction factors that must be programmed into the meter differ for the two different
applications. For this reason, the two methodologies will be treated separately in this
chapter.

In the EPM 9450, 9650 and 9800 meters, Loss Compensation is a technique that
computationally accounts for active and reactive power losses. The meter calculations are
based on the formulas below. These equations describe the amount of active (Watts) and
reactive (VARs) power lost due to both iron and copper effects (reflected to the secondary
of the instrument transformers).

Total Secondary Watt Loss = (((Measured Voltage/Cal point Voltage)? x %LWFE) +
((Measured Current/Cal Point Current)? x %LWCU)) x Full-scale Secondary VA

Total Secondary VAR Loss = (((Measured Voltage/Cal point Voltage)* x %LVFE) + ((Measured
Current/Cal Point Current)? x %LVCU)) x Full-scale Secondary VA

¢ The Values for %LWFE, %LWCU, %LVFE, %LVCU are derived from the transformer
and meter information, as demonstrated in following sections.

¢ The calculated loss compensation values are added to or subtracted from the
measured Watts and VARs.

* The selection of adding or subtracting losses is made through the meter profile
when programming the meter.

GE COMMUNICATOR EXT - INSTRUCTION MANUAL
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¢ The meter uses the combination of the add/subtract setting and the directional
definition of power flow (also in the profile) to determine how to handle the losses.

e Losses will be "added to" or "subtracted from" (depending on whether add or
subtract is selected) the Received Power flow.

Example

If losses are set to "Add to" and received power equals 2000 kW and losses are equal
to 20kW then the total metered value with loss compensation would be 2020 kW; for
these same settings if the meter measured 2000 kW of delivered power the total
metered value with loss compensation would be 1980 kW.

Since transformer loss compensation is the more common loss compensation
method, the meter has been designed for this application. Line loss compensation is
calculated in the meter using the same terms but the percent values are calculated by
a different methodology as described in a subsequent section below.

B.1.1 Transformer/Line Loss Compensation

e Performs calculations on each phase of the meter for every measurement taken.
Unbalanced loads are accurately handled.

¢ Calculates numerically, eliminating the environmental affects that cause
inaccuracies in electromechanical compensators.

e Performs Bidirectional Loss Compensation.
e Requires no additional wiring; the compensation occurs internally.

¢ Imposes no additional electrical burden when performing Loss Compensation.

Loss Compensation is applied to 1 second per phase Watt/VAR readings and, because of
that, affects all subsequent readings based on 1 second per phase Watt/VAR readings.
This method results in loss compensation be applied to the following quantities:

e Total Power.

¢ Demands, per phase and Total (Thermal, Block (Fixed) Window, Rolling (Sliding)
Window and Predictive Window).

e Maximum and Minimum Demands.
e Energy Accumulations.
e KYZ Output of Energy Accumulations.

Loss Compensation is disabled when the meter is placed in Test Mode.

HOTE
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B.2

B-4

Transformer / Line Loss Compensation

The meter provides compensation for active and reactive power quantities by performing
the numerical calculations using factors derived in two ways; using the TLC Calculator
button on the Transformer Loss screen of the Meter’s Device Profile or using the worksheet
found in section B.2.1, (Calculating Transformer Loss Compensation Percentages Work
Sheet). Enter the derived values in the Device Profile screen of the GE Communicator EXT
software.

The GE Communicator EXT software allows you to enable Transformer Loss Compensation
for Losses due to Copper and Iron, individually or simultaneously. Losses can either be
added to, or subtracted from, measured readings.

Loss compensation values must be calculated based on the meter installation. As a result
transformer loss values must be normalized to the meter by converting the base voltage
and current and taking into account the number of elements used in the metering
installation.

For three element meters, the installation must be normalized to the phase-to-neutral
voltage and the phase current; in two element meters the installation must be normalized
to the phase-to-phase voltage and the phase current. This process is described in the
following sections.

B.2.1 Loss Compensation in Three Element Installations

Loss Compensation is based on the loss and impedance values provided on the
Transformer Manufacturer’s Test Report. A typical test report will include at least the
following information:

e Manufacturer

e Unit Serial Number

e Transformer MVA Rating (Self-Cooled)

e Test Voltage

¢ No Load Loss Watts

e Load Loss Watts (or Full Load Loss Watts)

e % Exciting Current @ 100% voltage

* % Impedance
The transformer MVA rating is generally the lowest MVA rating (the self-cooled or OA rating)
of the transformer winding. The test voltage is generally the nominal voltage of the
secondary or low voltage winding. For three phase transformers these values will typically
be the three-phase rating and the phase-to-phase voltage. All of the test measurements
are based on these two numbers. Part of the process of calculating the loss compensation

percentages is converting the transformer loss values based on the transformer ratings to
the base used by the meter.

Correct calculation of loss compensation also requires knowledge of the meter installation.
In order to calculate the loss compensation settings you will need the following
information regarding the meter and the installation:

¢ Number of meter elements
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¢ Potential Transformer Ratio (PTR)

e Current Transformer Ratio (CTR)

e Meter Base Voltage

e Meter Base Current
This section is limited to application of EPM 9450, 9650 and 9800 meters to three-element
metering installations. As a result, we know that:

¢ Number of metering elements =3

e Meter Base Voltage = 120 Volts

e Meter Base Current =5 amps
The loss compensation values can be calculated in two ways:

> Click the TLC Calculator button on the Transformer Loss screen of
the EPM Device Profile.
The TLC Calculator button activates an Excel Spreadsheet, ONLY if
you have MS Excel installed on your computer. A copy of the Excel
Spreadsheet with Example Numbers is included at the end of this
Appendix.

> Enter the required data into the Excel Spreadsheet.
The Excel program will calculate the values needed for the
Transformer Loss screen of the Device Profile.

> Enter the values into the Device Profile.

¢ Use the worksheet found in section B.2.1.1, “Three Element Loss Compensation
Worksheet” to calculate the values by hand. Notes under each section will assist
you.

D> Enter values based on the tranformer manufacturer’s test report.
The worksheet is progressive and notes under each section will
guide you to the next section.

> Enter the values into the Device Profile.

4 , See Chapters 3 and 4 - Transformer Loss sections - for more details.

HOTE

B.2.2 Three Element Loss Compensation Worksheet

(Use MS Excel Worksheet discussed in sections 3.8 and 4.8 if you have Excel installed on

your PC)
Company Station Name
Date Trf Bank Number
Trf Manuf Trf Serial Number
Calculation By
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Transformer Data (from Transformer Manufacturer’s Test Sheet)

Winding Voltage MVA Connection
HV-High Delta-Y
XV-Low Delta-Y
YV-Tertiary Delta-Y
Watts Loss
Value
3-Phase 1-Phase 1-Phase kW
No-Load Loss
Load Loss

> Enter 3-Phase or 1-Phase values.
If 3-Phase values are entered, calculate 1-Phase values by dividing
3-Phase values by three. Convert 1-Phase Loss Watts to 1-Phase
kW by dividing 1-Phase Loss Watts by 1000.

Value 3-Phase MVA | 1-Phase MVA 1-Phase kVA

Self-Cooled Rating

[> Enter 3-Phase or 1-Phase values.
If 3-Phase values are entered, calculate 1-Phase values by dividing
3-Phase values by three. Convert 1-Phase Self-Cooled MVA to 1-
Phase kVA by multiplying by 1000.

% Exciting Current

% Impedance

Value Phase-to_Phase Phase-to-Neutral

Test Voltage (volts)

Full-Load Current (amps)

Test Voltage is generally Phase-to-Phase for three-phase transformers. Calculate Phase-
to-Neutral Voltage by dividing Phase-to-Phase Voltage by v3. Calculate Full Load Current
by dividing the (1-Phase kW Self-Cooled Rating) by the (Phase-to-Neutral Voltage) and
multiplying by 1000.
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Meter/Installation Data

TRANSFORMER / LINE LOSS COMPENSATION

Instrument Transformers

Numerator

Denominator

Multiplier

Potential Transformer

Current Transformer

Power Multiplier [(PT Multiplier) X (CT Multiplier)]

> Enter the Numerator and Denominator for each instrument
transformer.
For example, a PT with a ratio of 7200/120 has a numerator or
7200, a denominator or 120 and a multiplier of 60 (7200/120 = 60/

1).

Meter Secondary Voltage (volts)

Meter Secondary Current (amps)

Base Conversion Factors

Quantity | Transformer

Multiplier

Trf IT Sec

Meter Base

Meter/Trf

Voltage

Current

> For Transformer Voltage - enter the Phase-to-Neutral value of
Test Voltage previously calculated.

> For Transformer Current - enter the Full-Load Current previously

calculated.

> For Multipliers - enter the PT and CT multipliers previously

calculated.

TrflT Secondary is the Base Value of Voltage and Current at the Instrument
Transformer Secondary of the Power Transformer. These numbers are obtained by
dividing the Transformer Voltage and Current by their respective Multipliers.

The Meter/Trf values for Voltage and Current are obtained by dividing the Meter

Base values by the TrfIT Secondary values.
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Load Loss at Transformer
No-Load Loss Watts (kW) = 1-Phase kW No-Load Loss =
No-Load Loss VA (kVA] = (%Exciting Current) * (1-Phase kVA Self-Cooled Rating) / 100

= ) )/ 100
= KVA
No-Load Loss VAR (kVAR) = SQRT((No-Load Loss kVA)? - (No-Load Loss kW)?)
= SORT(( - )
= SORT(( )-( )
=SQRT( )

Full-Load Loss Watts (kW) = 1-Phase Kw Load Loss =
Full-Load Loss VA (kVA) = (%Impedance) * (1-Phase kVA Self-Cooled Rating) / 100

={ )* )/ 100
= kVA
Full-Load Loss VAR (kVAR) = SQRTI((Full-Load Loss kVA)? - (Full-Load Loss kwW)?)
= SORT(( - )
= SORT(( )-( )
=SQRT( )
Value
Quantity value at M/T Fglc/tTor Exp F('J\/lc/t.lc-)r at
Trf Base | Factor Value W/Exp Meter
Base
No-Load Loss (kW) Vv ~2
No-Load Loss (KVAR) % v
Load Loss (kW) I "2
Load Loss (KVAR) I "2

Normalize Losses to Meter Base

> Enter Value at Transformer Base for each quantity from
calculations above.

> Enter Meter/Trf Factor value from Base Conversion Factor
calculations above.
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D> Calculate M/T Factor with Exponent by raising the M/T Factor to
the power indicated in the “Exp"” (or Exponent) column.

> Calculate the Value at Meter Base by multiplying the (M/T Factor
w/ Exp) times the (Value at Trf Base).

Loss Watts Percentage Values
Meter Base kVA = 600 * (PT Multiplier) * (CT Multiplier) / 1000
=600 *( ) * )/ 1000

Calculate Load Loss Values

Value at Meter % Loss
Quantity Meter Base at Quantity
Base (kVA) Meter Base
No-Load Loss (kW) % Loss Watts FE
No-Load Loss (kVAR) % Loss VARs FE
Load Loss (kW) % Loss Watts CU
Load Loss (kVAR) % Loss VARs CU

> Enter Value at Meter Base from Normalize Losses section.

v

Enter Meter Base kVA from previous calculation.

> Calculate % Loss at Meter Base by dividing Value at Meter Base
by Meter Base kVA and multiplying by 100.

I> Enter calculated % Loss Watts values into EPM meter using
Communicator EXT software.

B.2.3 MS Excel Spreadsheet with Example Numbers

If you have MS Excel installed in your computer, use the TLC Calculator button on the
Transformer Loss screen of the Device Profile. A copy of the MS Excel Spreadsheet with
Example Numbers on the following pages will assist you.
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Company: Substation:
Name: Stn Trf Bank No.:
Date:
Trf Manf:
Trf SIN:
Loss Factors Loss Factors
for GE Communicator Software _ _Calc Used
% NodLoad Loss Watts %LWFE #DIV/0! #DIV/0!
% No-Load Loss VARs %LVFE #DIV/D! #DIV/0!
% Fulldload Loss Watts %LWCU #DIV/0! #DIV/0!
% Full-Load Loss VARs %LVCU #DIV/0! #DIV/0!
Winding Voltage Connection MVA Ratings
HV - High
XV - Low
YV - Tert.
Transformer Test Data
Watts Loss

Value 3 Phase 1 Phase Calculated Calc kVA
No Load Loss Watts 0.00 0.00
Full Load Loss Watts 0.00 0.00
% Exciting Current
% Impedance

3 Phase 1 Phase Calculated
Self-Cooled kVA Rating 0

Phase-to-Phase Phase-to-Grd
Test Voltage

Full Load Cumrent

Meter / Installation Data

0
#DIV/0!

Instrument Transformers Numerator Denominator]Multiplier
Potential Trf 0
Current Trf 0
Power Multiplier

Meter Secondary Voltage 120 120 volts for EPM 9650
Meter Secondary Current 5 5 amps for EPM 9650
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TRANSFORMER / LINE LOSS COMPENSATION

Transformer Loss Compensation Calculation - Example
Three Element Meter with 3 Wye-connected PT's and 3 CT's

GE COMMUNICATOR EXT - INSTRUCTION MANUAL

Company. |ABC Power Company Substation:|Big Station
Name: Joe Engineer Stn Trf Bank No.:J131
Date: 21442002
Trf Manf: ABB
Trf S/N: AT4391-01
Loss Factors Loss Factors
for GE Communicator Software Calc Used
% No-Load Loss Wagts %LWF_E 0.04314 0.043
% No-Load Loss VARs %LVFE 0.06765 0.068
% FulldLoad Loss Watts %LWCU 0.87524 0.875
% Full-Load Loss VARs %LVCU 20.76262 20.763
Winding Voltage Connection MVA Ratings
HV - High 138000 delta 16.8/22.4/28.0
XV - Low 13090 wye
YV - Tert.
Transformer Test Data
Watts Loss

Value 3 Phase 1 Phase Calculated Calc kVA
No Load Loss Watts 15400 5133.33 5.13
Full Load Loss Watts 69200 23066.67 23.07
% Exciting Current 0.183
% Impedance 9.78-

3 Phase 1 Phase Calculated
Self-Cooled kVA Rating 16800 5600

Phase-to-Phase Phase-to-Grd
Test Voltage 13090 7558
Full Load Current 741
Meter / Installation Data
Instrument Transformers Numerator Denominator{Multiplier
Potential Trf 7200 120 60
Current Trf 1500 5 300
Power Multiplier 18000
Meter Secondary Voltage 120 120 volts for EPM 9650
Meter Secondary Current 5 5 amps for EPM 9650
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Line Loss Compensation Calculation
Three Element Meter with 3 Wye-connected PT's and 3 CT's

Company: Substation:
Name: Stn Trf Bank No.:
Date:

|Meterini Point Information |

Loss Factors Loss Factors
fo_rGE Communicator Software galc Used
% Full-Load Loss Watts %LWCU #DIV/0! #DIV/0!
% Full-Load Loss VARs %LVCU #DIV/0! #DIV/0!

Transmission Line Im Eedanre Data

Quantity PU Value % Value Used
R

X
MVA Base
Nominal Voltage

(=] [=] [=]

Meter /Installation Data

Instrument Transformers Numerator DenominatorfMultiplier
Potential Trf 0
Current Trf 0
Power Multiplier 0

Meter Secondary Voltage 120 120 volts for EPM 9650
Meter Secondary Current 5 5 amps for EPM 9650
Value 3 Ph Loss 1 Ph Watt 1 Ph kW
Full Load Loss Watts - 0.00 0.00
Full Load Loss VARs _ - 0.00 0.00
Watts Loss at CT Full Load #DIV/0!

Phase-to-Phase Phase-to-Grd
Test Voltage 0 0
Full Load Current #DIV/0!
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Line Loss Compensation Calculation - Example
Three Element Meter with 3 Wye-connected PT's and 3 CT's

TRANSFORMER / LINE LOSS COMPENSATION

Company: |ABC Power Company __Substation:|Big Station
Name: Joe Engineer Stn Trf Bank No.:|Small Station 138
Date: 2/14/2002

|Meter‘ini Point Information |Meter point is 45 miles down line from Big Station.

Loss Factors

Loss Factors

for GE Communicator Software Calc Used
% Full-Load Loss Watts %LWCU 0.00362 0.004
% Full-Load Loss VARs %LVCU 0.01872 0.019]
Transmission Line Impedance Data
Quantity PU Value % Value Used
R 0.0304 0.0304
X 0.1573 0.1573
MVA Base 100 100
Nominal Voltage 138000
Meter / Installation Data
Instrument Transformers Numerator DenominatorjMultiplier
Potential Trf 138000 115 1200
Current Trf 900 5 180
Power Multiplier 216000
Meter Secondary Voltage 120 120 volts for EPM 9650
Meter Secondary Current 9 5 amps for EPM 9650
Value 3 Ph Loss 1 Ph Watt 1 Ph kW
|Full Load Loss Watts 3,040 1013.33 1.01
Full Load Loss VARs 15,730 5243.33 5.24
Watts Loss at CT Full Load 14,068
Phase-to-Phase Phase-to-Grd
Test Voltage 138000 79674
Full Load Curmrent 418
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: Arguments V 1.11

C.1 Script Command Line Methods

Tells GE Communicator EXT to perform a task corresponding to the Script ID Number. /

snnnn Script ID Number
Example :

CommeExt /s1234 (/s Script ID Number)

uc: Start Log Converter
0Do not start log converter
1  Startlog converter
If left out of command line, Start Log Converter assumed.

Example :
CommExt with Script 1234 will Start Log Converter if Log Retrieval is in the script.

CommeExt /1234 uc:l
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C.2 Application Command Line Methods

Tells GE Communicator EXT to make a connection and display a particular application

screen.

/c (additional arguments with a space between each argument)

Example 1:

Meter with address 2 on network with IP address 10.0.0.1 using Modbus TCP Start

on device status screen.
CommeExt /c cm:1 ad:2 pr:3 ip:10.0.0.1 np:502

Example 2:

Meter with address 2 at remote location with Phone Number 555-545-5110 using

Modbus ASCII Start on device status screen.

CommeExt /c cm:0 ad:2 pr:1 cp:3 BR:3 um:1 pn:555-545-5110

cm: Connect Mode
0 Serial Port
1 Network

If left out of command line, Serial Port assumed.

ad: Address
1-247

If left out of command line, Address 1 assumed.

nm: Network Mode
0 One IP Address for n Devices

If left out of command line, 0 assumed.

pr: Protocol
0  Modbus RTU

1 Modbus ASCII

2 DNP3.0(Not Supported)
3 Modbus TCP

4 ElProtocol

If left out of command line, Modbus RTU assumed.

ip: IP Address or Host Name
XXX.XXX.XXX.X%% Or 1 - 16 Alphanumeric characters with no spaces.

If left out, error assumed.
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np: Network Port
502 Open Modbus (Modbus TCP)
If left out, Port 502 assumed.

cp: Com Port
1-98

If left out, Com Port 1 assumed.

br: Baud Rate

0 1200

1 2400

2 4800

3 9600
4 19200
5 38400
6 57600
7 115200

If left out, Baud Rate is 9600.

um: Use Modem
0 No
1 Yes

If left out, No modem selected.

pn: Phone Number

Use No spaces. To be defined.

ms: Modem Setup String
To be defined.

dc: Data Switch Connect String
To be defined.

dd: Data Switch Disconnect String
To be defined.

ss: Start Screen
0 Device Status
1 Phasors Diagram (EPM9450, 9650 & 9800 Only)

2  Instantaneous Polling

GE COMMUNICATOR EXT - INSTRUCTION MANUAL
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Poll All (EPM9450, 9650 & 9800 Only)
Poll Max/Min

Poll Power Readings

Poll Harmonics

Poll Internal Inputs

Poll Multiple Devices (EPM9450, 9650 & 9800 Only)

O© 00 N O u &~ W

Poll Pulse Accumulations (EPM9450, 9650 & 9800 Only)

10  Poll Limit Status

11 Poll Time of Use Readings (EPM9450, 9650 & 9800 Only)

12 Poll Meter External Digital Inputs (EPM9450, 9650 & 9800 Only)

13 Poll Meter External Analog Inputs (EPM9450, 9650 & 9800 Only)

14 Poll Meter ElectroLogic Status (EPM9450, 9650 & 9800 Only)

15 Poll Relay Control

16  Poll Readings with DDE Service (EPM9450, 9650 & 9800 Only) (Tech Mode ONLY)
17  Poll Log Statistics (Added 08-06-2003)

18  Log Retrieval Screen (Added 08-06-2003)

19  Poll Power and Demand (EPM9450, 9650 & 9800 Only) (Added 01-22-2004)
20  Poll Energy (EPM9450, 9650 & 9800 Only) (Added 01-22-2004)

If left out, Start screen is Device Status.

dn: Device Name

Must use period as place holder for a space.

In: Location Name

Must use period as place holder for a space.

vm: View Mode
0 Normal

1 Hide Main Window and Exit Program upon closing of Start Screen.
GE Communicator EXT acts as a plug-in for integrating with third party software.

If left out, Normal is the View Mode.

am: Answer Modem
0 No

1 Open Port.
Wait for Modem to ring and attempt to answer Modem if ringing.

If left out, software does not answer Modem.
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dr: Dial Out Receive Call
0 No

1  After Software successfully answers the call, it looks for a reason of call code
(based on the code Perform Automated functions).
Upon completion of all functions, GE Communicator EXT places the Remote
Modem into command mode, sends an acknowledgment, hangs up, closes the
communications port and exits the program.

mp: Modem Password

Must use period as place holder for a space.

dt: User Defined DDE Topic Name for Start Screen 16
Topic Name must contain no spaces.

If left out, Meter Designation is used as Topic.

Ir: Retrieve Log Number
1  Historical Log 1
2 Historical Log 2
3 Bothland?2

See Table Below for Other Combinations:
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Log to
Retrieve

Bits

15

14

13

12 110 | 9

Historical
Log1l

Historical
Log 2

Limit
Log

PO/Waveform
Log

Digital Input
Log

Digital Output
Log

Reserved
(Max/Min Log)

Flicker

System of
Events Log

Reset Log
(Disabled)

Example: To retrieve Historical Log 1 and Limit Log

10lb=5d=5
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D.1 TFTP Server Program Setup

A free shareware TFTP (Trivial File Transfer Protocol) server program known as tftpd32 is
provided to customers to be used to update firmware for the INP-100 Ethernet card. The
program files are located on the software installation CD.

i—' tftpd32 must be running to update the firmware.
r;l.‘?TE .
Setup requirements
1.  Windows Operating System
2. Aworking Ethernet card with a valid IP Address

3. Winzip software (only if Windows OS does not open the zip file automatically)

Setup procedures

1. Inyour PC's hard disk, create a folder with a name.
Example: C:\Program Files\TFTPD32.

2. Locate the Zipped tftpd32 program files on the CD. Then, use the Winzip
program to extract all compressed files into the folder you have created in
Step 1.

3. Inyour PC's hard drive, create a folder with a name to be used as the root
directory for TFTP Server.
Example: C:\Program Files\TFTPD32\TFTP_files.

4. To start running the program, double click on tftpd32.exe.

Configuring tftpd32

> Start the TFTPD32 program (Step 4 above).
The following screen appears:
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WARNING

CHAPTER D: TFTP SERVER PROGRAM SETUP

D> Click the Settings button.
The Tftpd32: Settings screen appears.

Thpd3? Sellings

~Secunty———————— ~ Server configuralion

T More Timeout [sacandz) |3

™ Standard W ax Retransmit
& High Thp poat
~Base Direcloy

IC:'\.Prngfcl'n FilesATFTPDIATFTPDIZ_ files

radvanced Options

¥ Dption neqotistion ¥ Hide indow at startup
¥ Show Progress bar ¥ Cieate "di " fles

¥ Translate Unixfile names ¥ Besap for long transfer

I~ Activate Titpd32 on thisinterface | =

I Use anticipation window of |fl Bytas

ok | pete | Hep |  cencel |

The screen shown here displays GE's recommended settings.

All firmware files for INP100 should be placed inside the C:\Program Files\TFTPD32
\TFTP_files folder before updating firmware.

It is not recommended to check the Activate Tftpd32 on this interface box. Once that box
is checked and your computer’s IP is changed, the TFTPD32 program may not work
properly. To fix the problem, you may have to disable this feature inside the Windows

Registry.
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E.1 Available DNP Class Map Readings for EPM9450Q:

1 Second Readings

Thermal Readings
Accumulations

Maximum Readings

Minimum Readings

Block Window Average

Rolling Window Average

THD and K-Factor

Phase Angles and Voltage Sequence
0.1 Second Readings

Harmonic Magnitudes
Harmonic Phases

External Analog Inputs
Time of Use

Binary States

Action Block

Time Stamps

Energy and Pulses in the Interval
Flicker

Miscellaneous
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Application Notes are designed to help you with various applications of GE Communicator
EXT software. GE Communicator EXT has expansive capabilities that can make your
Monitoring and Power Control tasks much easier, once the software is set up to do what
you need it to do.

F.1 Total Web Solutions MEGA PAGE

Displaying Data from Multiple INP100/102 Units on One Web Page

With Total Web Solutions'WebExplorer and WebReacher features, it's possible to design a
single web page that displays data from multiple EPM 9450, 9650 and 9800 meters that
have INP100/102 Network Options. To achieve this goal, the user should have a basic
understanding of Total Web Solutions. Refer to Chapter 6 of this manual for setup and
utililization. In addition, the user should modify the Java Script Code on the web pages in
use and also make a change to the Internet Explorer browser settings, as detailed below.

GE COMMUNICATOR EXT - INSTRUCTION MANUAL F-1



MODIFY JAVASCRIPT CHAPTER F: APPLICATION NOTES

F.2 Modify JavaScript

Using the default files supplied by INP100/102 Network Options as templates, the user
should modify the JavaScript code for all web pages using the sample below. The sample
portion of JavaScript code is for demonstation purposes only. You must insert your own
code where needed.

<script language=Javascript>

// insert your own code here

// Define multiple XML DOM Documents objects

var xmlDoc_Meter 1 = new ActiveXObject (“MSXML.DomDocument”) ;

var xmlDoc Meter 2 = new ActiveXObject (“MSXML.DomDocument”) ;

var xmlDoc_Meter_1l.async = true;

var xmlDoc_Meter 1.onreadystatechange = do _get data Meter 1;

var xmlDoc_Meter_ 2.async = true;

var xmlDoc_Meter 2.onreadystatechange = do _get data Meter 2;

//function name ‘start process’ should be placed in web page’s <body>
tag

// such as ‘<body onLoad="start process()”>’
function start_process ()
{
do_get_xml_ Meter 1();
do_get _xml Meter 1();

}

// Load each poll data.xml file from different locations into an XML DOM
Document objects

function do_get_ xml Meter 1()
{

xmlDoc_Meter_ 1.load(“http://192.168.1.2/poll _data.xml”);
1
function do_get xml Meter+2()
{

xmlDoc_Meter 1.load(“http://192.168.7.8/poll data.xml”);
1
// functions to read, parse and display data from each XML file
function do_get data Meter 1()

{

// insert your own code here

}

function do_get data Meter 2()

{

// insert your own code here

}

// insert your own code here

</scripts>
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F.3 Change Browser Settings

Changes to the Internet Explorer (IE, Version 6) Browser Settings:

> Go to Internet Explorer’s Internet Options window.

21
General Security l Piivacy | Content | Connections | Programs | Advanced |

Select a'Web content zone to specify its security seltings.

;< O @

Local intranet  Trusted sites  Restricted
sites

Internet
@ This zone contains all Web sites you Shesh
haven't placed in other zones —

— Security level for this zone

Custom
Custom settings.
- To change the settings, click Custom Level.
- To use the recommended settings, click Default Level.

> Click Security tab > Internet Icon > Custom Level
A security Settings window appears.

D> In the Security Settings window, scroll down to the Miscellaneaous
section. Set Enable for Access data source across domains and
Set Enable for Navigate sub-frames from across different
domains.

> Click OK to close the Security Settings screen.
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D> Click OK again to close the Internet Options screen.

Security Settings ﬂﬂ

Settings:

® Enable -]
QO Prompt

|€] Miscellaneous

£] Access data sources across domains

Q Disable
o B [
Q Prompt
&] Allow META REFRESH
Q Disable
(® Enable
4] Display mixed content
O Disable

O Enable -
I Nvarank
4| | |

—Reset custom settings

Reset to: [Medium ~]  Reset |

21

Settings:

&1 Navigate sub-frames across different domains -]
QO Disable
o
Q Prompt
&] Software channel permissions
Q High safety
O Low safety
® Medium safety
@ Submit nonencrypted form data J
O Disable
® Enable
O Prompt

&) Userdata persistence
£ Pieakla __lﬂ
»

4 |

—Reset custom settings

Reset to: [Medium ~|  Reset |
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GE Communicator EXT

Appendix G: Ethernet Network

Error Codes

G.1 Network Error Codes

G.1.1 Network Error Codes Reported by Software that uses Ethernet (including GE

Communicator EXT)

These codes are provided for your information.

Case 10004: GetWSAErrorString = "Interrupted system call.”

Case 10009: GetWSAErrorString = "Bad file number."

Case 10013: GetWSAErrorString = "Permission Denied."

Case 10014: GetWSAErrorString = "Bad Address."

Case 10022: GetWSAErrorString = "Invalid Argument."

Case 10024: GetWSAErrorString = "“Too many open files."

Case 10035: GetWSAErrorString = "Operation would block."

Case 10036: GetWSAErrorString = "Operation now in progress.”
Case 10037: GetWSAErrorString = "Operation already in progress."
Case 10038: GetWSAErrorString = "Socket operation on nonsocket."
Case 10039: GetWSAErrorString = "Destination address required."
Case 10040: GetWSAErrorString = "Message too long."

Case 10041: GetWSAErrorString = "Protocol wrong type for socket.”
Case 10042: GetWSAErrorString = "Protocol not available."

Case 10043: GetWSAErrorString = "Protocol not supported.”

Case 10044: GetWSAErrorString = "Socket type not supported.”
Case 10045: GetWSAErrorString = "Operation not supported on socket.”
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Case 10046: GetWSAErrorString = "Protocol family not supported.”
Case 10047: GetWSAErrorString = "Address family not supported by protocol family.”
Case 10048: GetWSAErrorString = "Address already in use."

Case 10049: GetWSAErrorString = "Can't assign requested address.”
Case 10050: GetWSAErrorString = "Network is down."

Case 10051: GetWSAErrorString = "Network is unreachable.”

Case 10052: GetWSAErrorString = "Network dropped connection.”
Case 10053: GetWSAErrorString = "Software caused connection abort."
Case 10054: GetWSAErrorString = "Connection reset by peer.”

Case 10055: GetWSAErrorString = "No buffer space available.”

Case 10056: GetWSAErrorString = "Socket is already connected.”

Case 10057: GetWSAErrorString = "Socket is not connected.”

Case 10058: GetWSAErrorString = "Can't send after socket shutdown.”
Case 10059: GetWSAErrorString = "Too many references: can't splice.”
Case 10060: GetWSAErrorString = "Connection timed out."

Case 10061: GetWSAErrorString = "Connection refused.”

Case 10062: GetWSAErrorString = "Too many levels of symbolic links."
Case 10063: GetWSAErrorString = "File name too long."

Case 10064: GetWSAErrorString = "Host is down."

Case 10065: GetWSAErrorString = "No route to host."

Case 10066: GetWSAErrorString = "Directory not empty."

Case 10067: GetWSAErrorString = "Too many processes."

Case 10068: GetWSAErrorString = "Too many users."

Case 10069: GetWSAErrorString = "Disk quota exceeded.”

Case 10070: GetWSAErrorString = "Stale NFS file handle."

Case 10071: GetWSAErrorString = "Too many levels of remote in path."
Case 10091: GetWSAErrorString = "Network subsystem is unusable.”
Case 10092: GetWSAErrorString = "Winsock DLL cannot support this application.”
Case 10093: GetWSAErrorString = "Winsock not initialized."

Case 10101: GetWSAErrorString = "Disconnect.”

Case 11001: GetWSAErrorString = "Host not found."

Case 11002: GetWSAErrorString = "Nonauthoritative host not found.”
Case 11003: GetWSAErrorString = "Nonrecoverable error."

Case 11004: GetWSAErrorString = "Valid name, no data record of requested type."
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0.1 Second Values: These values are the RMS values of the indicated
quantity as calculated after approximately 50
milliseconds (3 cycles) of sampling.

1 Second Values: These values are the RMS values of the indicated
quantity as calculated after one second (60 cycles) of
sampling.

Alarm: An event or condition in a meter that can cause a trigger

or call-back to occur.

Annunciator: A short label that identifies particular quantities or
values displayed, for example kWh.

Average (Current): When applied to current values (amps) the average is a
calculated value that corresponds to the thermal
average over a specified time interval. The interval is
specified by the user in the meter profile. The interval is
typically 15 minutes. So, Average Amps is the thermal
average of amps over the previous 15-minute interval.
The thermal average rises to 90% of the actual value in
each time interval. For example, if a constant 100amp
load is applied, the thermal average will indicate 90
amps after one time interval, 99 amps after two time
intervals and 99.9 amps after three time intervals.

Average (Input Pulse When applied to Input Pulse Accumulations, the
Accumulations): “Average” refers to the block (fixed) window average
value of the input pulses.
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Average (Power): When applied to power values (watts, VARs, VA), the
average is a calculated value that corresponds to the
thermal average over a specified time interval. The
interval is specified by the user in the meter profile. The
interval is typically 15 minutes. So, the Average Watts is
the thermal average of watts over the previous 15-
minute interval. The thermal average rises to 90% of the
actual value in each time interval. For example, if a
constant 100kW load is applied, the thermal average will
indicate 90kW after one time interval, 99kW after two
time intervals and 99.9kW after three time intervals.

Bit: A unit of computer information equivalent to the result
of a choice between two alternatives (Yes/No, On/Off, for
example). Or, the physical representation of a bit by an
electrical pulse whose presence or absence indicates

data.
Binary: Relating to a system of numbers having 2 as its base
(digits 0 and 1).
Block Window Avg The Block (Fixed) Window Average is the average power
(Power): calculated over a (Power) user-set time interval, typically

15 minutes. This calculated average corresponds to the
demand calculations performed by most electric utilities
in monitoring user power demand. (See Rolling Window
Average.)

Byte: A group of 8 binary digits processed as a unit by a
computer (or device) and used especially to represent an
alphanumeric character.

CBEMA Curve: A voltage quality curve established originally by the
Computer Business Equipment Manufacturers
Association. The CBEMA Curve defines voltage
disturbances that could cause malfunction or damage in
microprocessor devices. The curve is characterized by
voltage magnitude and the duration which the voltage is
outside of tolerance. (See ITIC Curve.)

Channel: The storage of a single value in each interval in a load
profile.
Cold Load Pickup: This value is the delay from the time control power is

restored to the time when the user wants to resume
demand accumulation.
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CRC Field: Cyclic Redundancy Check Field (Modbus
communication) is an error checksum calculation that
enables a Slave device to determine if a request packet
from a Master device has been corrupted during
transmission. If the calculated value does not match the
value in the request packet, the Slave ignores the
request.

CT (Current) Ratio: A Current Transformer Ratio is used to scale the value of
the current from a secondary value up to the primary
side of an instrument tranformer.

Cumulative Demand: The sum of the previous billing period maximum
demand readings at the time of billing period reset. The
maximum demand for the most recent billing period is
added to the previously accumulated total of the
maximum demands.

Demand: The average value of power or a similar quantity over a
specified period of time.

Demand Interval: A specified time over which demand is calculated.
Display: User-configurable visual indication of data in a meter.
DNP 3.0: A robust, non-proprietary protocol based on existing

open standards. DNP 3.0 is used to operate between
various systems in electric and other utility industries
and SCADA networks. EPM 9450 supports Level 1; EPM
9650 & 9800 support Level 2.

EEPROM: Nonvolatile memory. Electrically Erasable
Programmable Read Only Memory that retains its data
during a power outage without need for a battery. Also
refers to meter’s FLASH memory.

Energy Register: Programmable record that monitors any energy
quantity. Example: Watthours, VARhours, VAhours.

Ethernet: A type of LAN network connection that connects two or
more devices on a common communications backbone.
An Ethernet LAN consists of at least one hub device (the
network backbone) with multiple devices connected to it
in a star configuration. The most common versions of
Ethernet in use are 10BaseT GE Multilin Glossary-3 and
100BaseT as defined in IEEE 802.3 standards. However,
several other versions of Ethernet are also available.

Exception Response: Error Code (Modbus communication) transmitted in a
packet from the Slave to the Master if the Slave has
encountered an invalid command or other problem.
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Flicker: Flicker is the sensation that is experienced by the human
visual system when it is subjected to changes occurring
in the illumination intensity of light sources. IEC 61000-4-
15 and former IEC 868 describe the methods used to
determine flicker severity.

Form: Wiring and Hookup configuration for the EPM 9800.

Harmonics: Measuring values of the fundamental current and
voltage and percent of the fundamental.

Heartbeat Pulse: Energy indicator on the face of the EPM9450/9650;
pulses are generated per the programmed Ke value.

I,T Threshold: Data will not accumulate until current reaches
programmed level.

Infrared Test Pulse: Energy indicator located on the upper left side of the
face of the EPM 9800 meter; pulses are generated per
the programmed Ke value.

Integer: Any of the natural numbers, the negatives of those
numbers or zero.

Internal Modem: An optional modem within the meter’s enclosure that
connects to the RJ-11 telephone connector.

Invalid Register: In the meter’'s Modbus Map there are gaps between
Registers. For example, the next Register after 08320 is
34817. Any unmapped Register stores no information
and is said to be invalid.

ITIC Curve: An updated version of the CBEMA Curve that reflects
further study into the performance of microprocessor
devices. The curve consists of a series of steps but still
defines combinations of voltage magnitude and
duration that will cause malfunction or damage.

Ke: kWh per pulse; i.e. the energy.

kWh: kilowatt hours; kW x demand interval in hours.

KYZ Output: Output where the rate of changes between 1 and 0
reflects the magnitude of a metered quantity.

LCD: Liquid Crystal Display.

LED: Light Emitting Diode.

Master Device: In Modbus communication, a Master Device initiates and

controls all information transfer in the form of a Request
Packet to a Slave Device. The Slave reponds to each
request.

Maximum Demand: The largest demand calculated during any interval over
a billing period.
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Modbus ASCII: Alternate version of the Modbus protocol that utilizes a
different data transfer format. This version is not
dependent upon strict timing, as is the RTU version. This
is the best choice for telecommunications applications
(via modems).

Modbus RTU: The most common form of Modbus protocol. Modbus
RTU is an open protocol spoken by many field devices to
enable devices from multiple vendors to communicate
in a common language. Data is transmitted in a timed
binary format, providing increased throughput and
therefore, increased performance.

Network: A communications connection between two or more
devices to enable those devices to send and receive
data to one another. In most applications, the network
will be either a serial type or a LAN type.

NVRAM: Nonvolatile Random Access Memory is able to keep the
stored values in memory even during the loss of circuit
or control power. High speed NVRAM is used in the EPM
9450, 9650 & 9800 to gather measured information and
to insure that no information is lost.

Optical Port: A port that facilitates infrared communication with an
EPM 9800 meter. Using an ANSI C12.13 Type Il magnetic
optical communications coupler and an RS-232 cable
from the coupler to a PC, the meter can be programmed
with GE Communicator EXT software.

Packet: A short fixed-length section of data that is transmitted
as a unit. Example: a serial string of 8-bit bytes.

Percent (%) THD: Percent Total Harmonic Distortion. (See THD.)

Protocol: A language that will be spoken between two or more
devices connected on a network.

PT Ratio: Potential Transformer Ratio used to scale the value of
the voltage to the primary side of an instrument
transformer. Also referred to as VT Ratio.

Pulse: The closing and opening of the circuit of a two-wire
pulse system or the alternate closing and opening of
one side and then the other of a three-wire system
(which is equal to two pulses).

Q Readings: Q is the quantity obtained by lagging the applied voltage
to a wattmeter by 60 degrees. Values are displayed on
the Uncompensated Power and Q Readings screen.
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Quadrant Watt and VAR flow is typically represented using an X-Y

(Programmable Values coordinate system. The four corners of the X-Y plane are

and Factors on the EPM  referred to as quadrants. Most power applications label

9450, 9650 and 9800): the right hand corner as the first quadrant and number
the, remaining quadrants in a counter-clockwise
rotation. Following are the positions of the quadrants:
1st - upper right, 2nd - upper left, 3rd - lower left and 4th
- lower right. Power flow is generally positive in
quadrants 1 and 4. VAR flow is positive in quadrants 1
and 2. The most common load conditions are: Quadrant
1 - power flow positive, VAR flow positive, inductive load,
lagging or positive power factor; Quadrant 2 - power
flow negative, VAR flow positive, capacitive load, leading
or negative power factor.

Register: An entry or record that stores a small amount of data.

Register Rollover: A point at which a Register reaches its maximum value
and rolls over to zero.

Reset: Logs are cleared or new (or default) values are sent to
counters or timers.

Rolling Window The Rolling (Sliding) Window Average is the average

Average (Power): power calculated over a user-set time interval that is
derived from a specified number of sub-intervals, each
of a specified time. For example, the average is
calculated over a 15-minute interval by calculating the
sum of the average of three consecutive 5-minute
intervals. This demand calculation methodology has
been adopted by several utilities to prevent customer
manipulation of kW demand by simply spreading peak
demand across two intervals.

RS-232: A type of serial network connection that connects two
devices to enable communication between devices. An
RS-232 connection connects only two points. Distance
between devices is typically limited to fairly short runs.
Current standards recommend a maximum of 50 feet
but some users have had success with runs up to 100
feet. Communications speed is typically in the range of
1200 bits per second to 57,600 bits per second. RS-232
connection can be accomplished using Port 1 of the EPM
9450/9650 or the Optical Port on the face of the EPM
9800.
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RS-485: A type of serial network connection that connects two or
more devices to enable communication between the
devices. An RS-485 connection will allow multi-drop
communication from one to many points. Distance
between devices is typically limited to around 2,000 to
3,000 wire feet. Communications speed is typically in the
range of 120 bits per second to 115,000 bits per second.

Sag: A voltage quality event during which the RMS voltage is
lower than normal for a period of time, typically from 1/2
cycle to 1 minute.

Secondary Rated: Any Register or pulse output that does not use any CT or
VT Ratio.

Serial Port: The type of port used to directly interface with a PC.

Slave Device: In Modbus communication, a Slave Device only receives

a Request Packet from a Master Device and responds to
the request. A Slave Device cannot initiate
communication.

Swell: A voltage quality event during which the RMS voltage is
higher than normal for a period of time, typically from 1/
2 cycle to 1 minute.

THD: Total Harmonic Distortion is the combined effect of all
harmonics measured in a voltage or current. The THD
number is expressed as a percent of the fundamental.
For example, a 3% THD indicates that the magnitude of
all harmonic distortion measured equals 3% of the
magnitude of the fundamental 60Hz quantity.

Time Stamp: A stored representation of the time of an event. Time
Stamp can include year, month, day, hour, minute and
second and Daylight Savings Time indication.

TOU: Time of Use.

Uncompensated Power: VA, Watt and VAR readings not adjusted by Transformer
Loss Compensation.

V,T Threshold: Data will stop accumulating when voltage falls below
programmed level.

Voltage Imbalance: The ratio of the voltage on a phase to the average
voltage on all phases.

Voltage Quality Event: An instance of abnormal voltage on a phase. The events
the meter will track include sags, swells, interruptions
and imbalances.

VT Ratio: The Voltage Transformer Ratio is used to scale the value
of the voltage to the primary side of an instrument
transformer. Also referred to as PT Ratio.
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Voltage, Vab: Vab, Vbc, Vca are all Phase-to-Phase voltage
measurements. These voltages are measured between
the three phase voltage inputs to the meter.

Voltage, Van: Van, Vbn, Vcn are all Phase-to-Neutral voltages applied
to the monitor. These voltages are measured between
the phase voltage inputs and Vn input to the meter.
Technologically, these voltages can be “measured” even
when the meter is in a Delta configuration and there is
no connection to the Vn input. However, in this
configuration, these voltages have limited meaning and
are typically not reported.

Voltage, Vaux: This is the fourth voltage input measured from between
the Vaux and Vref inputs. This input can be scaled to any
value. However, the actual input voltage to the meter
should be of the same magnitude as the voltages
applied to the Va, Vb and Vc terminals.
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