Generic Specification For Multifunction Electrical Power Monitoring 

With Mass Memory For Historical And Event Waveform Recording

Futura+ CPU 1000
2.    
PRODUCT

2.1  
POWER METERS

A. The Monitor shall be UL listed 

B. The Monitor shall accept input from standard instrument transformers (5A secondary current transformers and 120 volt secondary potential transformers). The monitor shall accept a voltage monitoring range of up to 600 volts, phase to phase.

1. The Monitor shall withstand 200% rated current continuously. It shall withstand 10X rated current for at least 3 seconds. 

2. Surge withstand shall conform to IEEE C37.90.1

3. Voltage inputs shall be optically isolated to 2500 volts DC.

4. The Monitor shall be capable of connection to a three phase, four wire wye system or a three phase, three wire, open delta system.

5. The Monitor shall be user programmable to any PT or CT ratio. DIP switches or other fixed ratio designs shall not be acceptable. 

6. PTs and CTs shall be physically connected on the secondary side.

7. Voltage and current connections shall be segregated from each other to provide safe connections.

8. The monitor shall be capable of direct 480 volt monitoring.

C.
The Monitor shall have an accuracy of +/- 0.15% or better for volts and amps, and 0.2% for watts.

1. The Monitor shall provide true RMS measurements of voltage, phase to neutral and phase to phase; current, per phase and neutral; real power, reactive power, apparent power, power factor and frequency. 

2. Voltages and currents shall be sampled at 128 samples per cycle.

3. The Monitor must be capable of providing readings for both instantaneous and average readings.

4. The Monitor must also be capable of providing all single-phase real, apparent, reactive power and power factor values.

5. The Monitor shall record and store total bi-directional accumulated energy, total accumulated apparent energy, and total accumulated reactive energy.

6. The Monitor shall monitor max/min average demand values for all current and power readings. The demand interval shall be user programmable.

7. Maximum and minimum values shall be stored with a date/time stamp.

D.
The Monitor shall be capable of powering up to 4 remote displays of 3 lines each from the power supply of the unit.

1. Each display must offer three line, light-emitting diode (LED) display of at least 0.56 inch height per line.

2. The Monitor must be capable of displaying 3 phases of Volts, 3 phases of Amps, and WATTS/VARS/VA or PF. It must be able to display 12 values simultaneously. 

3. The Monitor must be capable of displaying Frequency, Watt/hours and VAR/hours on separate independent displays.

4. The Monitor shall also be capable of displaying all measured data on one 3 line L.E.D. switchboard sized display.

5. The display must be capable of mounting up to 4000 feet from the CPU base unit. Longer distances shall be accommodated by using auxiliary communications equipment.

6. The display must provide user access to max/min values for all displayed quantities.

7. Display modules shall have a standard 4 ½” switchboard instrument size footprint with mounting per ANSI C39.

8. The Monitor shall accommodate additional displays by using an auxiliary power supply.

E.
The Monitor shall have up to 1 MB of non-volatile RAM for data trending and waveform capture.

1. The Monitor shall have on-board memory capable of rollover where new snapshots override the oldest snapshots upon filling of the memory.

2. The monitor shall be capable of retaining historical data in a non-volatile memory with a minimum of 110,000 snapshots for a single parameter. The user can select any combination of values to be stored. 

3. Interval of snapshots shall be programmable from 1-9999 seconds.

4. The Monitor shall store waveform events for all 6 channels of voltage and current for a minimum of 100 events. Each event will consist of readings of 60 cycles, 10 cycles prior to the event, and 50 cycles past the event. 

5. Event recording shall be triggered when the RMS of voltage or current exceeds user programmable high-speed set points.  

6. The Monitor must be able to record at least 6000 cycles for each of the channels of voltage or current per event if the event continues past the initial 60 cycles. Recording duration set point shall be programmable.

7. The Monitor shall have a minimum of 25A and 1800V secondary over range for waveform recording.

8. The Monitor shall be capable of storing a minimum of 256 programmable I/O events with a time/date stamp for each event.

9. The Monitor shall be capable of recording both the instantaneous and average readings in the on-board mass memory.

10. The monitor shall be capable of 512K mass memory, historical data logging, and 25 captured event waveforms. 

F.
The Monitor shall include output options for analog milli-amp signals.

1. The Monitor shall have a minimum of 10 channels of 0-1mA or 4-20mA analog output channels that are mappable to any of the instantaneous readings. Seven channels shall be uni-directional and three channels shall be bi - directional.

2.
Analog outputs must be integrated within the enclosure of the monitor itself.

3.
The unit must be capable of providing the analog outputs and must operate independently of digital ports. The presence of analog outputs shall not limit the digital output capability.

G.
The monitor shall include output options for pulse outputs and relay/alarm outputs.

1. The Monitor shall have and 3 KYZ pulse outputs related to Watt/HR, VA/HR, and VAR/HR. Pulse values shall be user-programmable for each channel.

2. The Monitor shall have 3 S.P.D.T. (form C) dry contact output channels with a minimum rating of 250 VAC and 10A.

3. The Monitor must be capable of tripping its dry contact outputs for the following conditions:

a. Over/Under Voltage - Phase to Neutral, and Phase to Phase

b. Over/Under Current - Phase A, B, C, and Neutral

c. Voltage Phase Reversals

d. Voltage Imbalance

e. Reverse Power

f. Over/Under Watts, VARs, and VA

g. Over/Under PF Lag or Lead

h. Over/Under %THD

i. Over/Under Frequency

4. The Monitor must have “and/or” logic, relay set delays, relay reset delays, and positive/negative logic.

5. The Monitor must also offer both hysteresis and fail-safe modes for each of the tripping relays.

6. Each value shall have two individual programmable set points for limit capabilities.

H.
Monitor shall have a minimum of 4 dry contact input channels. 

1. Each of the input channels shall be activated by either a shorted contact or external voltage (AC or DC) up to a maximum of 150 volts.

I.
The monitor shall be microprocessor based and shall be fully user programmable.

1. The Monitor shall be configured through a computer interface or through the front panel. It shall not be necessary to dismantle the monitor to perform programming functions.

2. Configuration data shall be password protected. 

J.
The monitor shall have two digital communications ports utilizing multiple protocols.

1. The Monitor shall have one serial communication port that is selectable between RS232C and RS485 via a selector switch.

2. The Monitor shall have a second communication port, either RS232C or RS485, which shall be independently addressable. 

3. Both ports must be capable of communicating simultaneously to different devices utilizing different protocols.

4. The Monitor shall have a MODBUS RTU/ASCII, DNP 3.0, and EI Bus open protocol selection. A copy of the protocol mappings shall be provided upon request.

5. The monitor shall support communications baud rates of up to 38.4K. 

6. The Monitor must be capable of reporting by exception to a host computer. The registers required to report by exception must be included in the Modbus and EI Bus mappings.

7. The Monitor shall have the capability of having up to 9999 separate addresses for multi-point communication.

8. The digital port connections shall be separated from the voltage and current connections.

K.
The monitor shall be capable of gathering and reporting harmonic data.

1. The Monitor shall calculate the harmonic signature, %THD for all voltage and current inputs with valid data for harmonic spectrum capability to the 31st harmonic.

2. The Monitor must be capable of capturing a graphic image of the waveform for each of the 6 channels of Voltage and Current and make it available in a RAM buffer for retrieval through the digital communication port.

L.
The monitor case shall be fully enclosed and shielded.

1. The unit must offer a sealed case with no visible openings so that particulate, insects and adverse substances will not harm any circuitry. Mesh casing or exposed PC boards will not be acceptable.

2. The power supply must offer an induction coil active line filter at the input to the control power to filter out all power line noise and protect the unit from surges, transients, and other adverse conditions. 

3. The Monitor shall be rated for use at temperature from –20oC to +70oC.

M.
The Monitor shall support control power options for 120 VAC, 230 VAC, 125 volts AC/DC, or 24-48 VDC.

N. The Monitor shall interface to vendor-supplied software for programming and analysis.

1. The software shall operate on Windows95, Windows98, or Windows NT operating systems.

2. Software shall support complete programming of the Monitor.

3. Software shall enable downloading of data stored in the Monitor.

4. Software shall provide graphical interface to stored data for viewing and analysis including circular data charts.

O.
The Monitor shall have a standard 4-year warranty.

P.
Acceptable product is Electro Industries / Gaugetech, Model CPU1000.  

1. Add the following suffixes for added options:

a.
G – Direct 480 Volt Monitoring

b.
M200 – 1 Meg Memory Module (Data Logging and Waveform Recording)

c.
M100 – 512K (Data Logging)

d.
M150 – 512K (Data Logging) and 512K (Waveform Recording)

e.
L200 – 3 Form C Dry Contact Relays/4 Input Status Contacts

f.
L200 KYZ – 3 KYZ  Pulse/4 Input Status Contacts

g.
ISO485 – Remote Display Isolation Module

h.
1mAO – 0-1mA Analog Output (10 Channels)

i.
20mAO – 4-20mA Analog Output (10 Channels)

j.
SF232DB – RS232C Communication Port (For 2nd Port)

k.
SF485DB – RS485 Communication Port (For 2nd Port)

l.
P11 - Single function display (specify single function reading)

m.
P31 - Volts display

n.
P32 - Amps display

o.
P33 - Power display

p.
P14 - Watt/hour display 

q.
P15 - Var/hour display 



r.
P34 - Multifunction display

2. For specification information, contact:

Electro Industries/Gaugetech

1800 Shames Drive

Westbury, NY 11590

Phone: 516-334-0870

Fax: 516-338-4741
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