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EPM 9000 Advanced Power Quality 
Metering System

Chapter 1: Overview
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Overview

1.1 Introduction

1.1.1 Description
The EPM 9000 Advanced Power Quality Metering System combines high-end revenue 
metering with sophisticated power quality analysis. Its advanced monitoring capabilities 
provide detailed and precise pictures of any metered point within a distribution network. A 
variety of displays and extensive input/output capability is available in conjunction with all 
metering functions. The optional GE Communicator EXT software allows a user to poll and 
gather data from multiple meters installed at local or remote locations. On board mass 
memory enables the EPM 9450/9650 to retrieve and store multiple logs. The internal 
modem (or network) option connects to a PC via standard phone line (or Modbus/TCP) and 
a daisy-chain of meters via an RS485 connection.

FIGURE 1–1: Front View
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1.2 Functionality

1.2.1 Description
Perfect for industrial, commercial and utility applications, the performance enhanced EPM 
9450/9650 is the newest power meter in the industry. The EPM 9450/9650 includes all the 
attributes required for the highest level of power quality analysis and communications. 
From today's utility giants to Fortune 100 companies to local electrical municipals, an 
effective energy management and power monitoring program is critical for success.

The EPM 9450/9650 is an advanced monitoring product, providing the total picture of 
power usage and power quality for any metered point within a power distribution network 
allowing users to make power related decisions quickly and effectively.

1.2.2 Advanced Communication Features
The EPM 9450/9650 has advanced communication features that use multiple 
communication ports over open protocols. The multi-port design allows multiple 
simultaneous connections. The EPM 9450/9650 provides a direct digital link to customers, 
allowing them to gather selected data without effecting the meter or its data. All of the 
advanced features of the EPM 9450/9650 are made available through industry-standard 
Modbus and DNP 3.0 protocols. No proprietary or closed protocols are used.

Standard communications features include:

• Four isolated high-speed communication ports: The EPM 9450/9650 offers four 
built-in communication ports. Each port can communicate independently using 
supported protocols. Standard protocols include Modbus RTU/ASCII and DNP 3.0. Logs 
and waveform events are available in Modbus format. Ports 3 and 4 can be used as a 
Modbus master for input/output modules.

• Eight built-in digital high speed status inputs: These inputs automatically sense 
whether the circuit is externally wetted. If externally wetted, the input will accept up to 
400 V DC. If internally wetted, the unit supplies the needed voltage for the desired 
control application.

• High speed-transducer outputs for control purposes: EPM 9450/9650 offers 50 ms 
updates for all instantaneous readings. The unit can be a high-speed control 
transducer for power generation, transmission line synchronization and other control 
schemes.

The EPM 9650 supports DNP V3.00 level 2. DNP level 2 features include:

• Up to 136 measurement (64 binary inputs, 8 binary counters, 64 analog inputs) can be 
mapped to DNP static points (over 3000) in the customizable DNP point map.

• Up to 16 relays and 8 resets can be controlled through DNP level 2.

• Report-by-exception processing (DNP events) deadbands can be set on a per-point 
basis.

• Freeze commands: Freeze, Freeze/No-Ack, Freeze with Time, Freeze with Time/No-
Ack.
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• Freeze with time commands enable the meter to have internal time-driven frozen and 
frozen event data. When the meter receives the time and interval, the data will be 
created.

1.2.3 Power Quality Measurement
The EPM 9450/9650 features real-time power quality monitoring and harmonic analysis to 
the 255th order. Standard power quality measurement features include:

• 16-bit waveform and fault recorder: The EPM 9450/9650 captures up to 512 samples 
per cycle for an event. Voltage and current are recorded with pre-and-post-event 
analysis. Hardware and software triggers are available to activate a waveform 
reading, which can be used for applications like power quality surveys, fault analysis, 
breaker timing, and motor start-up.

• Measure and record harmonics to the 255th order: The EPM 9450/9650 measures 
harmonics up to the 255th order for each voltage and current channel. Real-time 
harmonics are resolved to the 128th order. Percent THD and K-factor are also 
calculated. Harmonic analysis allows users to conduct power quality analysis at the 
high end of the harmonic spectrum.

FIGURE 1–2: Waveform Analysis Reporting

• Sub-cycle transient recorder: The unit records sub-cycle transients on voltage and 
current readings. It monitors switching noise from capacitors, static transfer switches, 
SCRs and many other "power quality harmful" devices. Transients are often the cause 
of intermittent and expensive downtime, and may cause damage to electrical 
equipment.
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• Independent CBEMA log plotting: The EPM 9450/9650 stores an independent CBEMA 
log for magnitude and duration of voltage events. In this manner, the user can quickly 
view total surges, total sags and average duration without having to retrieve 
waveform information.

• Phasor analysis: The monitor reads a phase angle analysis between the voltage and 
current channels, allowing for efficiency and system-integrity analysis.

FIGURE 1–3: System Integrity Analysis Reporting

• Harmonics analysis: The EPM 9450/9650 provides users with the ability to view 
harmonics, the discrete frequencies that lie between the harmonics of the power 
frequency voltage and current. Frequencies can now be observed which are not an 
integer multiple of the fundamental.

1.2.4 Advanced Revenue Metering Capability
The EPM 9450/9650 is a full four-quadrant power meter with a 0.04% watt-hour accuracy. 
Measurements include real energy (kWh), reactive energy (kvarh), and apparent energy 
(kVAh). It measures instantaneous power and provides multiple, simultaneous demand 
measurements, including time-stamped maximum and minimum readings.

• Accuracy in billing measurements: Dual 16-bit analog-to-digital converters provide 
supreme sampling accuracy and resolution. The unit far exceeds ANSI C-12 and IEC 
687 accuracy standards offering 0.04% watt-hour accuracy.

To ensure optimum accuracy, the unit auto-adjusts to dual internal references accurate to 
1 part per million. In addition, the EPM 9450/9650 uses an auto-calibration technique that 
recalibrates the unit on the fly when the temperature changes more than 5°C for improved 
accuracy over the full temperature range.

• Maximum/minimum integration and recording: The unit offers time-stamped 
maximum and minimum values for every measured reading. Real power (kW) 
readings are integrated using:

• Block (fixed) window

• Thermal window

• Rolling (sliding) window

• Predictive window


