SECTION 16292: POWER MEASUREMENT – EPM 9650

SECTION 26 27 13: ELECTRICITY METERING – EPM 9650


NOTE TO THE SPECIFIER: The following specification is intended to be used as a complement to an existing section (either the device section or as a subset of an equipment section). Insert the following into Part 2 of the base specification. 

PART 2 GENERAL

2.01 ELECTRONIC POWER METERS

A. Provide a UL listed multi-function 3 phase solid state power meter.  GE Multilin EPM9650 electronic power meters have been used as the basis for design.  Other manufactures’ products of equivalent quality and operating features may be acceptable, at the engineer’s discretion, if they comply with all requirements specified or indicated in these contract documents.   

B. General Monitoring Features

1. Power meter shall measure and report the following quantities at a minimum:

a. Voltage, both phase to neutral and phase to phase, for all three phases; Auxiliary voltage; Phase angles for each voltage relative to each other. One cycle, 100 millisecond and one second readings shall be available simultaneously. 

b. Current, phase A, B, C, N-measured, and N-calculated; Phase angles for each current relative to voltages. One cycle, 100 millisecond and one second readings shall be available simultaneously. 

c. Watts (total and per phase), VARs (total and per phase), VA (total and per phase), Power Factor (total and per phase) and Frequency. 100 millisecond and one second readings shall be available simultaneously. 

d. Accumulated Watt-hr, VA-hr, and VAR-hr; Watt-hr received; Watt-hr delivered. VAR-hr and VA-hr reading shall be stored in each of the 4 quadrants of power.

e. Power demand shall be calculated using four (4) different averaging methods: Thermal Average, Fixed Window Average, Sliding Window Average, and Predicted Average. Values for all averaging intervals must be available simultaneously.

2. Power meter shall measure and record the magnitude and phase angle of all harmonics through the 127th for all voltages and currents. Meter shall provide %THD and K-Factor for all channels.  All harmonic values shall be available through the digital communications ports in real time.

3. Power meter shall provide time-stamped maximum and minimum readings for every measured parameter.

4. Power meter shall provide coincident VAR readings for all maximum Watt readings.

5. Power meter shall meet ANSI C12.20 and IEC 687 accuracy requirements.  Power meter shall provide the following accuracies:

a. Voltage accuracy shall be within less than 0.01% for the 1 second readings and less than 0.1% for the100 millisecond readings.

b. Current accuracy shall be within less than 0.025% for the 1 second readings and less than 0.1% for the 100 millisecond readings.

c. Power and energy accuracy shall be within less than 0.04% at unity PF and within 0.06% at 0.50 PF.

d. Frequency accuracy shall be within less than 0.001 Hz.

C. Communication Ports

1. Meter shall be provided with an Ethernet 10BaseT, TCP/IP port.  

2. Meter shall also include four (4) independent, digital communication ports. Each port shall be RS-485 architecture. Port 1 shall be user selectable as either RS-232 or RS-485 architecture.

3. Each port shall be user configurable with regard to speed, protocol, address, and other communications parameters. All ports shall support a maximum communication speed of 115k baud simultaneously. 

4. One communication port shall be configurable as either a Master or a Slave port. The Master configuration shall enable the unit to act as an RTU and interface with other Modbus devices and EI I/O Modules communicating using Modbus RTU protocol. 

5. Meter shall offer both Modbus and DNP 3.0 open protocols as standard configurations. All instantaneous data, logged data, event data, power quality analysis and waveform information shall be available using these open protocols.

D. Web server capabilities shall be provided by the power meter.
1. Real time data shall be available for monitoring through customizable web pages.
2. Web pages shall be capable of displaying data available from Modbus devices connected to the RTU port.
3. Capability to display up to 512 total points from either the power meter or connected Modbus devices.
E. High-speed Status Inputs

1. Meter shall have at least eight high-speed status inputs for capturing external events.   All high-speed status inputs shall be monitored at a user set rate from 1 to 8 samples per millisecond.  All changes in status shall be time stamped to the nearest millisecond and placed in an event log with time and event label information.

2. Event log shall enable users to recreate sequence of events involving external status points.

3. High-speed status inputs shall be able to trigger waveform recording to the waveform log.

4. Status inputs shall be configurable for event monitoring, pulse accumulation, or pulse synchronizing.

F. IRIG-B Input

1. Power meter shall provide a separate IRIG-B input for time synchronizing to GPS time signal.  IRIG-B input shall accept un-modulated time signal input from a standard GPS satellite clock.  Time input shall enable time synchronizing to one millisecond and shall not be subject to network or other delays.

G. Meter Display

1.  [No display required.]

2. [Power meter shall be provided with a three line, LED format.  LEDs shall be 0.56-inch size. Display shall include 10-character alphanumeric segment to provide legend and scaling information for displayed values.]

3. [Power meter shall provided with a semi-flush mounted graphical touch-screen.  Display shall be a 320 x 240 pixel LCD type with software controlled cold-cathode fluorescent backlighting.  All meter data shall be accessible via the display.]

H. Internal Memory

1. Power meter shall be equipped with [2MB][4MB] of non-volatile RAM for recording logs and programming information. 

a. Meter shall store historical trending data, power quality data, and waveform recordings in memory.

b. In the event of loss of control power, data stored in memory shall be retained for at least 10 years.

c. Meter shall store all programming and set-up parameters in non-volatile memory. In the event of loss of control power, meter programming data stored in memory shall be retained for at least 10 years.

I. Data Logs

1. Power meter shall contain two independent historical data logs.  Each historical log shall be user configurable. User may select measured quantities and reading intervals for each log.

a. One of the historical logs shall be capable of recording at least [96][602] days of data where 8 readings are being stored every 15 minutes.

b. One of the historical logs shall be configurable for time of use recording.

2. Time of Use

a. The Time of Use schedule shall be incorporate the following programmable parameters:

(1) Twenty year calendar

(2) Four seasons

(3) Twelve Holidays per season

(4) Four TOU schedules per season

b. The meter must display the following information in real-time when the  TOU is enabled:

(1) Current month accumulations

(2) Previous month accumulations

(3) Current season accumulations

(4) Previous season accumulations

(5) Total accumulations to date

c. Full four quadrant accumulations for Watt-hr, VAR-hr, VA-hr and coincident VARs during peak watt demand including max demand, shall be available for each tariff schedule, each season and for total accumulations.

3. Power meter shall capture and record all CBEMA quality events.  CBEMA events shall be date/time stamped to the millisecond. Entries to CBEMA log shall include date/time stamp, duration, and magnitude information.  The CBEMA log shall hold over 1024 events in a revolving FIFO format.

4. Power meter shall capture and record out-of-limit conditions in a log.  Entries to Limits log shall be made anytime a monitored quantity exceeds the user set limit assigned to that quantity.  Entries to the Limits log shall be time stamped to the millisecond and include the measured quantity value and label.  The Limits log shall hold over 1024 events in a revolving FIFO format.

J. Waveform Recording

1. Power meter shall provide waveform recording to capture and record transients and quality problems on current and voltage waveforms.  Meter shall sample waveform at a user configurable rate of 16 to 512 samples per cycle (60Hz cycle).

2. Meter shall hold at least 96 records of waveform recording in non-volatile memory. Each record shall be a minimum of 8 cycles in duration at the highest sample rate or 64 cycles in duration at the lowest sample rate.  Each waveform record shall include pre-event and post-event data.

3. A waveform record shall be taken whenever the RMS value of voltage or current exceeds user-set limits. User shall be able to configure meter so that a waveform record shall be taken whenever a status change occurs on any one of the eight high-speed status inputs.

K. Input / Output

1. Power meter shall have expandable auxiliary I/O capability. This capability shall allow the power meter to operate as an RTU for control and data acquisition.

2. I/O modules shall connect to the power meter using RS-485 communication architecture and shall be capable of being placed up to 4000 feet from the power meter.

3. Meter shall record, data trend, and make available through communication ports all information from the external I/O modules.  

4. The following I/O ports shall be provided with the meter:

a. [Analog output module, (4) 0-1mA]

b. [Analog output module, (8) 0-1mA]

c. [Analog output module, (4) 4-20mA]

d. [Analog output module, (8) 4-20mA]

e. [Analog Input module, (8) 0-1mA channels]

f. [Analog Input module, (8) 4-20mA channels]

g. [Analog Input module, (8) 0-5VDC channels]

h. [Analog Input module, (8) 0-10VDC channels]

i. [Digital I/O module, (4) control relay outputs]

j. [Digital I/O module, (4) KYZ solid state pulse outputs

k. [Digital I/O module, (8) auxiliary digital status inputs]
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