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ELECTRICity METERING
SPEC WRITER NOTES: Use this section only for NCA projects Delete between //‑‑‑‑// if not applicable to project. Also delete any other item or paragraph not applicable to the section and renumber the paragraphs.

PART 1 ‑ GENERAL 
1.1 DESCRIPTION
A.	This section specifies the furnishing, installation and connection of an electricity metering system.
1.2 RELATED WORK
A.	Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: General electrical requirements that apply to more than one section of Division 26. 
B.	Section 26 05 19, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES (600 VOLTS AND BELOW): Low voltage cable.
C.	Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS: Conduits and outlet boxes.
D.	Section 26 24 13, DISTRIBUTION SWITCHBOARDS: Secondary distribution switchboards. 
1.3 QUALITY ASSURANCE
A.	Refer to Paragraph, QUALIFICATIONS (PRODUCTS AND SERVICES), in Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.
1.4 SUBMITTALS
A.	Submit in accordance with Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: 
1.	Shop Drawings: 
a.	Sufficient information, clearly presented, shall be included to determine compliance with drawings and specifications.
b.	Include devices, locations, connections, conduit runs, wiring type, details, and attachments to other work.
c.	One line diagram: Show interconnections between components specified in this Section and devices furnished with power distribution system components.
2.	Manuals: 
a.	Submit, simultaneously with the shop drawings, companion copies of complete maintenance and operating manuals including technical data sheets, wiring diagrams, and information for ordering replacement parts.
1)	Wiring diagrams shall have their terminals identified to facilitate installation, maintenance, and operation. 
2)	Wiring diagrams shall indicate internal wiring for each item of equipment and the interconnection between the items of equipment. 
3)	Provide a clear and concise description of operation, which gives, in detail, the information required to properly operate the equipment. 
4)	Approvals will be based on complete submissions of manuals together with shop drawings. 
b.	Two weeks prior to final inspection, deliver four copies of the final updated maintenance and operating manuals to the Resident Engineer/COR. 
1)	The manuals shall be updated to include any information necessitated by shop drawing approval. 
2)	Complete "As Installed" wiring and schematic diagrams shall be included which show all items of equipment and their interconnecting wiring. 
3)	Show all terminal identification. 
4)	Include information for testing, repair, trouble shooting, assembly, disassembly, and recommended maintenance intervals. 
5)	Provide a replacement parts list with current prices. Include a list of recommended spare parts, tools, and instruments for testing and maintenance purposes. 
6)	Furnish manuals in loose-leaf binder or manufacturer's standard binder.
3.	Certifications: 
a.	Two weeks prior to final inspection, submit four copies of the following to the Resident Engineer/COR: 
1)	Certification by the Contractor that the assemblies have been properly installed, adjusted and tested. 
2)	Certified copies of all factory design and production tests, and field test data sheets and reports for the assemblies. 
1.5 APPLICABLE PUBLICATIONS
A.	Publications listed below (including amendments, addenda, revisions, supplements, and errata), form a part of this specification to the extent referenced. Publications are referenced in the text by basic designation only. 
B.	Institute of Electrical and Electronic Engineers (IEEE):
C2-12.................	National Electrical Safety Code
C37.90.1-12...........	Surge Withstand Capability (SWC) Tests for Relays and Relay Systems Associated with Electric Power Apparatus
C57.13-08.............	Standard Requirements for Instrument Transformers
C.	National Electrical Manufacturers Association (NEMA):
C12.18-06.............	Protocol Specification for ANSI Type 2 Optical Port
C12.20-10.............	Electricity Meter - 0.2 and 0.5 Accuracy Classes
C62.61-93.............	Gas Tube Surge Arrestors on Wire Line Telephone Circuits
D.	National Fire Protection Association (NFPA):
70-14	National Electrical Code (NEC)
PART 2 – PRODUCTS
2.1 SUBMETERING EQUIPMENT FOR SPECIAL LOADS 
A.	The equipment shall meter all of the single phase and three phase electrical service used by the equipment shown on the drawings 
2.2 Voltage Requirements
A.	Meter shall be capable of connection to the service voltage phases and magnitude being monitored.
2.3 Current Requirements
A.	Meter shall accept independent current inputs from each phase. Current transformer shall be installed with a full load rating as shown in the schedule.
2.4 Electrical Measurements
A.	Power meter shall measure and report the following quantities:
1.	Kilowatt-hours of consumption, cumulative.
2.	Kilowatts of demand, peak average over a selectable demand interval between 5 and 60 minutes (typically 15 minutes).
3.	Reactive power, measured over the same interval as the peak kW reading.
4.	Power factor, measured over the same interval as the peak kW reading.
2.5 Meter Accuracy
A.	Power meter shall meet NEMA C12.20 for Class 0.2 and IEC 62053-22 accuracy requirements.  Power meter accuracy shall be revenue grade, +/- 0.3%.  Accuracies shall be measured as percent of reading at standard meter test points.
2.6 Display, Output and Reading Capabilities
A.	The meter will have a face display plate and shall display every electrical parameter indicated to be recorded. Meters shall not be required to indicate interval data collected in a data logger with a communications output feature. Peak values, instantaneous and cumulative values shall be displayed.
B.	Meter shall include output option for pulse output.
2.7 COMMUNICATIONS METHODS
A.	Optical Port:  The optical port shall communicate with a hand-held reading device according to the following requirements.
1.	Communications standards: NEMA C12.18, MV90 protocol, NEMA C12.20.
2.	Read operations: Current kWh values, demand (kW) values since last reset, last reset value, meter status//, load profile//.
3.	Write operations: Meter setup.
B.	Serial Port:  Provide onboard RS232 serial port for connection to modem module where required in this specification.
C.	Ethernet:  For those meters using the Ethernet, logged information shall be sent using open standard Internet Protocols.
1.	On-board Ethernet port support: HTTP, SMTP, Modbus.
2.	Distribute stored data by on-board web server.
2.8 COMMUNICATIONS PROTOCOLS AND METHODS
A.	Communications protocols and methods shall be native to the meter. Provide communications module(s) as required to accomplish the following:
1.	Meter shall have a port that can be configured as a 10/100 Base-T port. A communication module that converts serial RS232 or RS485 to Ethernet will be acceptable.
2.	Meter shall be equipped with one pulse output channel that can be configured for operation as KYZ pulse output.
PART 3 ‑ EXECUTION 
3.1 installation
A.	Install meters and associated equipment in accordance with the NEC, applicable standards, and the Equipment Manufacturer.
B.	Meter shall be installed at location shown on drawings.
C.	PTs (if required for proper voltage range) and CTs shall be physically connected to the service entrance cables inside the service entrance disconnect enclosure.
3.2 Disconnecting Switches
A.	Disconnecting wiring blocks shall be provided between the current transformer and the meter. A shorting mechanism shall be built into the wiring block to allow the current transformer wiring to be changed without removing power to the transformer. The wiring blocks shall be located where they are accessible without the necessity of disconnecting power to the transformer. For multi-ratio current transformers, provide a shorting block from each tap to the common lead.
B.	Voltage-monitoring circuits shall be equipped with disconnect switches to isolate the meter base or socket from the voltage source.
3.3 Meter Programming
A.	Power meter shall be programmable by software supplied by the meter manufacturer.
B.	Software shall allow the user to configure the meter, troubleshoot meter, query and display meter parameters and configuration data and stored values.
C.	Meter firmware shall be upgradeable through one of the communications ports without removing the unit from service.
3.4 Acceptance Checks and Tests
A.	Visual and mechanical inspection:
1.	Compare equipment nameplate data with specification and approved shop drawings.
2.	Inspect physical and mechanical condition.
3.	Verify grounding of metering enclosure.
4.	Verify that the CT ratio and the PT ratio are properly included in the meter multiplier or the programming of the meter.
5.	Verify that correct multiplier has been placed on face or meter where applicable.
B.	Electrical tests:
1.	Prior to system acceptance, the Contractor will demonstrate and confirm the meter is properly wired and is displaying correct and accurate electrical information.
3.5 FOLLOW-UP VERIFICATION
A.	Upon completion of acceptance checks, settings, and tests, the Contractor shall show by demonstration in service that the meters are in good operating condition and are displaying and storing correct and accurate electrical information.
3.6 instruction
A.	Furnish the services of a factory-trained technician for one, 4-hour training period for instructing personnel in the maintenance and operation of the electricity metering system on the date requested by the Resident Engineer/COR.
B.	The training shall be oriented for all components and systems installed under this contract. The training shall include:
1.	Physical layout of the metering system.
2.	Meter configuration, troubleshooting and diagnostics procedures..
3.	Preventive maintenance procedures and schedules.
4.	Testing and calibration procedures.
5.	Use of metering software.
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