Generic Specification For Highly Featured Socket Form And Switchboard Case Revenue Power Meter with Advanced I/O and Power Quality Recording Functionality

Shark® 270 Meter

2.
PRODUCT

2.1
Power Meter

A. The meter shall be designed for multifunction electrical measurement on 3 phase power systems. The meter shall perform to spec in harsh electrical applications in high and low voltage power systems.

1. The meter shall support the following options: 9S Form 3 Element Wye, 36S Form 2.5 Element Wye; 9S Form and 45S Form 2 Element Delta and 3 or 4 Wire Delta; a 9A implementation composed of a 9S Form mounted in an S/A adapter; a draw out switchboard case form.
2. The socket form meter shall be available in either of: unit with external power connection or unit powered from voltage blades; the switchboard case meter shall be available with external power connection.
3. The meter's surge withstand shall conform to IEEE C37.90.1.

4. The meter shall be user programmable for voltage range to any PT ratio. 

5. The meter shall accept a voltage burden up to 0.09 VA/input at 600 VAC for unit with external power connection and 8 VA/4.5 W per phase with a 3 phase power supply, for unit powered from voltage blades.

6. The meter shall have a voltage input range of up to 720 V line to line for unit with external power connection, and up to 576 V line to line for unit powered from voltage blades. 

7. The meter shall be transformer rated for CTs. The current inputs shall only be connected to external CTs.
8. The meter shall be available in Current Class 2 or Current Class 20.

9. For Class 20 units, 5 A nominal, the burden shall be 0.0112 VA at 20 A input per phase; for Class 2 units, 1 A nominal, the burden shall be 0.0112 VA at 2 A input per phase.

10. For Class 20 units, the pickup current shall be 0.005 A (5 mA); for Class 2 units, the pickup current shall be 0.001A (1 mA).
11. For Class 20 units, the continuous maximum rating shall be 30 A AC; for Class 2 units, the continuous maximum rating shall be 5 A AC.

12. The overcurrent ratings shall be a factor of Current class: 5 x for 10 seconds, 15 x for 3 seconds, and 25 x for 1 second.
13. The meter shall have a phasor diagram, through software and through the display, that clearly shows wiring status.
14. Isolation between power and voltage and current inputs shall be 2500 V AC; isolation between human accessible I/O connections and power, voltage and current inputs shall be 2500 V AC; isolation between human accessible I/O connections shall be 500 V AC; isolation must be Hi-Pot tested in the factory.
B.
The meter shall measure and report the following quantities at a minimum:
1. Voltage, phase to neutral and phase to phase, for all three phases; phase angles for each voltage relative to each other. 


2.
Current per phase and current neutral; phase angles for each current relative to voltages. 


3.
Watts, total and per phase; VARs, total and per phase; VA, total and per phase; Power Factor, total and per phase; and Frequency. 


4.
Positive and negative watt-hr, per phase, total, and net; positive and negative VAR-hr, per phase, total, and net; VA-hr per phase and total.


5.
Harmonics measurement to the 40th order, THD, TDD, K Factor, Q, symmetrical components, energy flow indicator, waveform scope, and voltage and current unbalance.


6.
Demand shall be calculated in one of two averaging methods: 1. Fixed Window (Block) Average or 2. Rolling Window Average. Cumulative and Continuous Cumulative demand for total bi quadrant watts shall be available. 


a. Fixed Window (Block) Average interval shall be user-settable for 3, 5, 
   15, 30, or 60 minutes. Rolling Window Average sub-interval shall be 
   user-settable for 3, 5, 15, 30, or 60 minutes; the number of sub-intervals 
   in the Rolling Window Average shall be user-settable from 1 to 5 sub-
   intervals; and the total allowable interval time (sub-interval*number of 
   sub-intervals) shall be 60 minutes or less. 

7.
Meter shall provide updates of all readings at 1 second intervals.


8.
Meter shall provide time-stamped maximum and minimum readings for Demand, power and energy values, THD, TDD, K Factor, Q, Symmetrical components, voltage unbalance, and current unbalance.
C. The meter shall compensate for errors in current transformer and potential transformer.  

1. Errors shall include voltage, multipoint current, multiphase angle, and better than .01% resolution.

D.
The meter shall provide the following accuracies, which shall be measured as percent of reading at standard meter test points.

1. Power meter shall meet and be certified to ANSI C12.20 0.1 Accuracy Class and IEC 62053-22 Cl 0.2S accuracy requirements.


2.   

Voltage accuracy shall be 0.1% L-N, and 0.2% L-L.


3.         Current accuracy shall be 0.1%; calculated neutral current accuracy shall be 2% of Full Scale.


4.

Active Power total (W) and Active Energy total (Wh) accuracy shall be 0.1%.


6.

Reactive Power total (VAR), Reactive Energy total (VARh), Apparent Power total (VA), Apparent Energy total (Vah), and Power Factor accuracy shall be 0.2%.


7.     
Frequency accuracy shall be +/- 0.007 Hz.


8.
THD accuracy shall be +/- 2.0%.


9.
The meter shall offer a Test Mode through LED pulses on its faceplate, for 
            testing meter accuracy. Test Mode shall provide access to Wh (delivered 
            and received) and VARh (delivered and received) values. When operating 
            in Test Mode, the stored readings from Normal Mode shall not be 
            impacted or compromised.

.  
E.
The meter shall include a graphical, back-illuminated LCD programmable 
                        display with pre-programmed screens.  



a.
Display shall support three View modes and a pre-defined Test 
            mode. 



b.
The user shall be able to display any values the meter measures.



c.
The user shall be able to display other values, such as gas and 
electric.


d.
The user shall be able to use the display as an aggregator, by
            totaling measurements.



e.
The user shall be able to display operational data on the display 
screen.



f.
The user shall be able to set up any combination of up to 250 
            pre-programmed and customized display screens, in any order, 
            assigned to any of three View modes.
F.
The meter shall provide multiple digital communication ports and support multiple open protocols.


1.         The meter shall include an ANSI Type 2 Optical port with speeds of up to 57,600 bps and Modbus RTU/ASCII.

2.
The meter shall include an RS485 digital communication port with speeds up to 57,600 bps and Modbus RTU/ASCII or Level 2 DNP3.

3.
The meter shall have a third and fourth optional RS232/RS485 serial port, for either the socket or switchboard meter.


4. 
The meter shall have a third or fourth optional port that can be configured either as a 100BaseT Ethernet port or an Ethernet port with an IEC 61850 Protocol server, or, for the socket form meter, as a cellular modem.
a. The 100BaseT Ethernet port shall be enabled by an I/O Communication card, which can be ordered with the meter or ordered and installed at a later time. 

i. This option shall enable the Total Web Solutions (TWS) feature, 
      which is a web server that provides access to the meter’s real time 
      data through a standard web browser.
ii. The 100BaseT Ethernet card shall support simultaneous Modbus TCP/IP and DNP3 over Ethernet communication.

iii. The 100BaseT Ethernet card shall allow up to 12 simultaneous sockets of Modbus TCP/IP; and up to 5 simultaneous Level 2 DNP3 over TCP/IP connections if unsolicited messages are disabled. If unsolicited messages are enabled, one Level 2 DNP3 over TCP/IP connection is allowed. Enabling/disabling of unsolicited messages for DNP3 shall be configurable through meter software.
iv. The 100BaseT Ethernet card shall support email on alarm and periodic notification email of meter status and data.

v.  The 100BaseT Ethernet card shall support Network Time Protocol (NTP) time synchronization for the meter.

vi.       Provide data push of up to 15 meter readings to a cloud server with the JSON structure, such as Lucid’s BuildingOS.

vii.       Provide heightened security by allowing setup of an exclusive TCP/IP client. When the client is communicating though the meter’s network card, no other communication to that network card will be allowed, to protect against unauthorized programming.

viii.       The meter shall be programmable to shut down unused network services to protect against meter tampering.

ix.       The Switchboard form meter shall allow up to two 100BaseT Ethernet cards; the socket form meter shall allow one.
b. The Ethernet card with the IEC 61850 protocol server shall be an I/O Communication card, which can be ordered with the meter or ordered and installed at a later time, which shall enable the meter to function within an IEC 61850 smart substation application.
i. The IEC 61850 Protocol server card shall support simultaneous Modbus TCP/IP and IEC 61850 protocol communication.

ii. The IEC 61850 Protocol server card shall support 5 simultaneous MMS clients.

iii. The IEC 61850 Protocol server card shall support multiple logical nodes, including the LLN0, LPHD, MMXU, MHAI, MMTR, TCTR, TVTR logical nodes.

iv. The IEC 61850 Protocol server card shall support polled operation mode (queried reports), and buffered and unbuffered reports.

v. The IEC 61850 Protocol server card shall provide a configurable .cid file.
vi. The IEC 61850 Protocol server card shall support Network time Protocol (NTP) time synchronization for the meter.
vii. The IEC 61850 Protocol server card shall provide heightened security by allowing setup of an exclusive TCP/IP client. When the client is communicating though the meter’s network card, no other communication to that network card will be allowed, to protect against unauthorized programming.
viii. The Switchboard form meter shall allow up to two IEC 61850 Protocol server cards; the socket form meter shall allow one.

5.
The socket form meter shall have a wireless cellular modem card as 
an optional third or fourth port. The cellular modem card shall support one single network connection at a time. The socket form meter shall support one network card OR one cellular modem card.

          a.   The cellular modem card shall be Verizon and FCC certified.


          
          b.   The card shall support 4G LTE™ communication. 



     (LTE is a trademark of ETSI.)
c. The card shall allow for data collection from Communicator EXT™ software or MV90. 
d. The card shall be located under glass.
e. The card shall support Multiple Input Multiple Output.

f. The card shall support over the air cellular firmware updates.

g. The card shall be Modbus TCP/IP compliant and have support for IPv4.

G. The meter shall provide optional I/O cards, in addition to the optional communication cards. I/O cards are auto-detected by the meter. Up to two I/O cards can be installed in a meter. The optional cards shall be:
1. Analog output cards of four channel, +/- 0-1 mA or 4-20 mA outputs, assignable to any parameter.

2. Four pulse outputs/four status inputs card, assignable to any parameter, including End of Interval pulse. The cards shall provide KYZ outputs and pulse-counting inputs. The inputs shall be assignable to accumulators and usable with aggregators.
3. Two relay outputs/two status inputs card, which shall have programmable set/reset delays, and shall be programmable for control, alarm, and status applications. The inputs shall be assignable to accumulators and usable with aggregators.
H.       The meter shall be capable of being upgraded in the field through upgrade packs, 
      without removing the meter from installation.

1. The basic level of meter capability (V1) shall provide basic meter features, including multifunction measurement, Time of Use, programmable display, limits, CT/PT compensation, Transformer/Line Loss compensation, and Modbus protocol.

2. The second level of meter capability (V2) shall additionally provide 1 MB of memory for logging and data storage, system events logging, input status change logging, and harmonics.

3. The third level of meter capability (V3) shall additionally provide 4 MB of memory for logging and data storage, IEC 61850 protocol communication, and DNP 3.0 communication.  

4. The fourth level of meter capability (V4) shall additionally provide 10 MB of memory for logging and data storage and 128 samples per cycle waveform recording capability.
5. The fifth level of meter capability (V5) shall additionally provide 128 MB of memory for logging and data storage, and 512 samples per cycle waveform recording capability.

I. The meter shall internally record and store Time of Use data in a perpetual TOU calendar.


1.
The following Time of Use parameters must be included:

a.
Bi-directional consumption and demand.
b.
Configurable month and season accumulators.


c.
Up to four seasons and 12 months.

2.
The meter must provide the following TOU information for all rates in real time:

a.
Current month accumulations

b.
Previous month accumulations

c.
Current season (or weekly, or daily) accumulations

d.
Previous season (or weekly, or daily) accumulations

e. Total accumulations to date

f. Cumulative Demand

3. Continuous cumulative demand shall be available.

J.   
At V2 upgrade pack and above, the meter shall provide memory for multiple logs to store historical, alarm, I/O change status, and system event data. The user shall be able to allocate the memory to the logs as needed.

1.
The meter shall offer up to six independent historical logs. Each historical log shall be user configurable. The user may select up to 64 values per log. Recording intervals shall be independently set for each log from a minimum time of one minute to a maximum of 60 minutes between readings.
2. All changes in meter status shall be time stamped to the nearest millisecond and placed in an event log with time and event label information. This system events log shall support anti-tampering efforts by logging demand resets, system startup, log resets, critical data repairs, password requests/sealing switch changes, energy resets, log reads, and programmable settings changes.
3. The I/O change log shall provide a time stamped log of any relay output or status input change. Up to 2048 events shall be available.

4. The limit/alarm log shall provide time stamped magnitude and duration of an event with the alarm value. Up to 2048 events shall be available. 
K.
The meter shall provide extensive power quality monitoring capability.


1.
At V2 upgrade pack and above, the meter shall measure the magnitude and phase angle of all harmonics through the 40th for all voltages and currents in real time. Harmonics shall be visible as waveform in scope-mode view or in spectral view or tabular view. Meter shall provide THD for all channels and K-Factor for current channels.

2.
The meter shall capture, record, and time stamp out-of-limit conditions in a log any time a monitored quantity exceeds the user set limit assigned to that quantity. The Limits log shall hold 1024 events in a revolving FIFO format.


3.
At V5 upgrade pack:



a.   Using recorded waveforms, harmonics shall be visible through the 255th order for any recorded voltage or current. 



b.   ITI (CBEMA) Curve power quality events shall be recorded and date/time stamped to the millisecond, and the log shall be available for download.

L.
At V4 upgrade pack and above, the meter shall provide waveform recording to capture and record transients and quality problems on current and voltage waveforms. A waveform record shall be taken whenever the RMS value of voltage or current exceeds or is less than user-set limits.

1.
The meter shall sample waveforms at 32-128 samples per cycle for upgrade pack V4 and at 32-512 samples per cycle for upgrade pack V5. The number of samples per cycle shall be programmable by the user.


2.
The meter shall hold up to 64 records of 64 cycle waveform recording on all channels 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.


3.
The user shall be able to program the number of pre-trigger cycles for the 
            waveform recording.


4.
Waveforms shall be recorded with time resolution to within one (1) millisecond.
M.
The meter shall provide Cyber security to prevent unauthorized access. The security shall consist of an encrypted multilevel password feature, physical seal, and a sealing switch.
1. The meter shall provide one Admin user and up to ten other configurable users.

2. The username for the Admin user shall be “admin,” the password for the
     Admin user and the ten configurable users shall allow up to 30 characters.

3. The Username and password shall be encrypted as they are sent to the meter. The encryption key shall use 32-bit encryption to prevent hacking.
4. There shall be four roles that can be assigned permissions, i.e., permitted 
     actions. 

5. Each configurable user can be assigned one of the four roles.

6. There shall be a legacy user to support MV90 customers.

7. The meter shall offer a text file of all users and their assigned roles.

8. The meter shall provide security status showing the user currently signed 
     on.
9. The meter shall offer a sealing switch that can be enabled/disabled through software. When enabled, the sealing switch necessitates a physical action at the meter before restricted actions can be performed. 

10. All password and sealing switch actions are recorded in the meter’s System Events log.

N.
The meter must have an internal protection module designed to prevent damage to the meter’s electronic circuits.
1. The internal protection module must attenuate power surges and prevent them from damaging the meter’s electronics. 

2. The internal protection module shall be dedicated to this purpose and housed separately from the rest of the meter’s circuits.
O.
The meter shall be programmable by software supplied by the meter manufacturer.

1.   Software shall have a user-friendly, Windows® OS compatible interface.
2.   Software shall include the capacity to program the meter, view real time readings, and download and view logs and other downloaded data files.
3. Software shall store all data in an ODBC compliant database. Data based storage shall include all log and waveform data.

P.
The meter shall be appropriately constructed to provide long life in abusive physical and electrical environments.


1.
The meter firmware shall be held in flash EEPROM and shall be upgradeable through one of the communication ports without removing the unit from service.


2.
The meter shall have a Lexan cover. An internal cover shall protect circuit boards and energized parts from UV damage or when the Lexan cover is removed for maintenance.


3. 
The switchboard form for the meter shall have a NEMA 4X rated seal, a hinged-on release paddle, a unique easy-access paddle design, and a one-click release button. 


4.
The meter shall use Keystone jacks for connection to the standard RS485 serial and to optional communication and I/O cards. The keystone jacks shall be accessible through the back of the meter. The meter shall be able to be opened by the user for communication and I/O card insertion or removal.


5.
The meter shall operate successfully at temperature extremes from (–40 oC to +70) oC; the display’s operating temperature shall be from (-30 oC to + 60) oC.


6.
The meter shall have a standard 4-year warranty.

Q.
The meter shall be available in a draw out switchboard case form.


1.
The switchboard case shall have a draw out cradle.

2.
The switchboard case shall have identical dimensions to the S1 relay case made by General Electric.


3. 
The switchboard case shall have wiring that follows industry conventions.


4.
The switchboard case shall have an easy to remove hinged paddle.


5.
The switchboard case shall have a NEMA 4X-rated cover.


6.
The switchboard case shall have a one button cover release.

R.
The meter shall comply with the following standards:


1.
ANSI C12.18 (Type 2 Optical Port)


2.
ANSI C12.20 0.1 Accuracy Class


3. 
CE (IEC 61000-6-2 & IEC 61000-6-4)



4.
EU Directive 2011/65/EU (RoHS 2 Directive)


5. 
FCC Class B (Radiated and Conducted Emissions)



6. 
IEC 61000-4-2 (Electrostatic Discharge)



7. 
IEC 61000-4-3 (Radiated EM Immunity)



8. 
IEC 61000-4-4 (EFT)



9.
IEC 61557-12 (Performance Measuring and Monitoring Devices (PMD))



10.
IEC 62052-11 (General Requirements, Tests, and Test Conditions)



11. 
IEC 62053-22 CL 0.2S (0.2% Accuracy)


      12.
IEC 62053-23 (Static Meters for Reactive Energy)


13. 
IEC/CISPR 11 (Radiated Emissions)



14. 
IEEE C37.90.1 (Surge Withstand)



15. 
IEEE C62.41 (Surge Immunity)


16. 
REACH Compliant


17.
Measurement Canada Approved

S.
The meter shall be Electro Industries / GaugeTech model: Shark® 270 meter:

1.
The complete order grid for the meter with a description of all options is provided below.

	Model
	Form
	Frequency
	Current

Class
	V-SwitchTM

Pack
	Power

Supply
	Option Card 1 Type*
	Option Card 2 Type*
	Custom 

	Shark270
	- 9S
	-60
	-2
	-V2
	-S
	-INP100S
	-X
	-MC

	Shark® 270
Revenue Meter
	9S
	50
50 Hz System
	2
2 A 
Secondary
	V1
Multifunction Meter
	S
Blade Powered
(Not for SWB3)
	X
None
	X
None
	X
No
Option

	
	45S
	60
60 HZ System
	20
20 A 
Secondary
	V2
V1 + 2 MB 
Memory
	SE
Externally Powered
	PO1S
4 Pulses/4 Status Inputs
	PO1S4 Pulses/4 Status Inputs
	**MC
Measure-
ment Canada

	
	36S
	
	
	V3
V2 + 4 MB 
Memory and  Power Quality Harmonics
	
	RO1S
2 Relay Outputs/2 Digital Inputs
	RO1S
2 Relay Outputs/2 Digital Inputs
	

	
	9A
	
	
	V4
V3 + 10 MB Memory and 128 Samples/Cycle Waveform Recording
	
	1mAOS
4 Channel
Analog Output 0-1mA bi-directional
	1mAOS
4 Channel
Analog Output 0-1mA bi-directional
	

	
	SWB3
	
	
	
	
	
	
	

	
	
	
	
	V5
V4 + 128 MB Memory and 512 Samples/Cycle Waveform Recording
	
	20mAOS
4 Channel Analog Output 4-20mA
	20mAOS4 Channel Analog Output 4-20mA
	

	
	
	
	
	
	
	RS1S
RS232/RS485 Com Card
	RS1S
RS232/RS485 Com Card
	

	
	
	
	
	
	
	INP100S
100BaseT Ethernet
	INP100S
100BaseT Ethernet
	

	
	
	
	
	
	
	INP300S
IEC 61850 Protocol Ethernet
	INP300S
IEC 61850 Protocol Ethernet
	

	
	
	
	
	
	
	4GLTE
4G LTE Card
(Not for SWB3)
	
	


* Any combination of Option cards is available, except that only one Ethernet card,
   INP100S or INP300S, or 4G LTE card is allowed per socket unit; 2 Ethernet cards and 
   no 4G LTE card are allowed per switchboard case unit.
** When MC is ordered, only forms 9S and 45S and Option cards PO1S and/or INP100S 
     can be ordered.

2.
For complete specification information, contact Electro Industries/GaugeTech at: 

Electro Industries/GaugeTech

1800 Shames Drive

Westbury, NY 11590

Phone: 516-334-0870

Fax: 516-338-4741

www.electroind.com
sales@electroind.com
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