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SECTION 16211 - ELECTRICITY METERING
This Section uses the term "Architect."  Change this term to match that used to identify the design professional as defined in the General and Supplementary Conditions.

Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.

PART 1 -  GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes equipment for [utility company's electricity metering] [and] [electricity metering by Owner].

1.3 SUBMITTALS

Retain this Article if Contractor provides electricity-metering equipment.

A. Product Data:  Include construction details, material descriptions, dimensions of individual components and profiles, and finishes.  Describe electrical characteristics, features, and operating sequences, both automatic and manual.  Include the following:

1. Electricity-metering equipment.

B. Shop Drawings for Electricity-Metering Equipment:

1. Dimensioned plans and sections or elevation layouts.

2. Wiring Diagrams:  Power, signal, and control wiring specific to this Project.  Identify terminals and wiring designations and color codes to facilitate installation, operation, and maintenance.  Indicate recommended types, wire sizes, and circuiting arrangements for field-installed wiring, and show circuit protection features.

Retain subparagraph below if required by seismic criteria applicable to Project.  Coordinate with Division 16 Section "Electrical Supports and Seismic Restraints."

In regions of lower seismic activity, codes require that only facilities deeply involved in public safety or hazardous materials be constructed with some features to protect electrical systems against damage from seismic events.  Fire department buildings and hazardous material storage buildings are two examples.  In the areas of highest seismic activity, most building types and their electrical systems must be constructed with a significant degree of resistance to seismic damage.  Some public safety buildings required to operate during recovery after a seismic event must withstand seismic events with essential electrical systems fully operational.  For the average commercial building project with no public assembly occupancy, only the emergency power and fire alarm systems may need to be protected against seismic damage.

3. Mounting and anchoring devices recommended by manufacturer to resist seismic forces specified in Division 16 Section "Electrical Supports and Seismic Restraints."

Retain paragraph and subparagraphs below if required by seismic criteria applicable to Project.

C. Manufacturer Seismic Qualification Certification for Electricity-Metering Equipment:  Submit certification that equipment components and their mounting and anchorage provisions have been designed to remain in place without separation of any parts or loosening of factory-made connections when subjected to the seismic forces defined in Division 16 Section "Electrical Supports and Seismic Restraints."  Include the following:

1. Basis for Certification:  Indicate whether certification is based on actual test of assembled components or on calculations.

2. Detailed description of equipment mounting and anchorage devices on which the certification is based and their installation requirements.

Retain first paragraph below if Contractor is responsible for field quality-control testing.

D. Field quality-control test reports.

E. Operation and Maintenance Data:  For electricity-metering equipment to include in emergency, operation, and maintenance manuals.

1.4 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.

1.5 DELIVERY, STORAGE, AND HANDLING

Retain this Article if modular meter center is specified.

A. Receive, store, and handle modular meter center as specified in NECA 400.

1.6 PROJECT CONDITIONS

Delete this Article if no interruption of existing electrical service is required.

A. Interruption of Existing Electrical Service:  Do not interrupt electrical service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary electrical service according to requirements indicated:

1. Notify [Architect] [Construction Manager] [Owner] no fewer than [two] <Insert number> days in advance of proposed interruption of electrical service.

2. Do not proceed with interruption of electrical service without [Architect's] [Construction Manager's] [Owner's] written permission.

1.7 COORDINATION

A. Electrical Service Connections:  Coordinate with utility companies and components they furnish as follows:

1. Comply with requirements of utilities providing electrical power and communication services.

2. Coordinate installation and connection of utilities and services, including provision for electricity-metering components.

PART 2 -  PRODUCTS

2.1 MANUFACTURERS

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.

Edit this Article with other Part 2 articles in which manufacturers are named.  See Division 1 Section "Product Requirements" for an explanation of the terms "Available Manufacturers" and "Manufacturers" and the effect these terms have on "Comparable Product" and "Product Substitution" requirements.

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product selection:

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, manufacturers specified.

2. Manufacturers:  Subject to compliance with requirements, provide products by one of the manufacturers specified.

2.2 EQUIPMENT FOR ELECTRICITY METERING BY UTILITY COMPANY

Retain this Article to specify equipment not furnished by utility company; edit to suit local utility company practice and coordinate with Drawings.

A. Current-Transformer Cabinets:  Comply with requirements of electrical power utility company.

B. Meter Sockets:  Comply with requirements of electrical power utility company.

Retain paragraph above or paragraph and subparagraphs below.

C. Modular Meter Center:  Factory-coordinated assembly of a main service [terminal box with lugs only] [disconnect device], wireways, tenant meter socket modules, and tenant feeder circuit breakers arranged in adjacent vertical sections.  Assembly shall be complete with interconnecting buses and other features as specified below.

Coordinate first subparagraph and list below with Part 2 "Manufacturers" Article.  Retain "Available" for nonproprietary and delete for semiproprietary specifications.

1. [Available ]Manufacturers:

a. Cutler-Hammer; Eaton Corporation.

b. General Electric Company; Electrical Distribution & Control Div.

c. Siemens Energy & Automation, Inc.

d. Square D; Schneider Electric.

e. <Insert manufacturer's name.>

2. Housing:  NEMA 250, Type [1] [3R] enclosure.

Retain subparagraph below if seismic criteria apply to Project.

a. Structural strength of the housing, its anchorage and component attachment provisions, and anchorage devices recommended for anchoring the housing in place shall be adequate to prevent separation of equipment and its components from their installed positions during a seismic event as defined in Division 16 Section "Electrical Supports and Seismic Restraints."

Coordinate subparagraph below with Drawings for indication of available fault current at meter center supply terminals.

3. Minimum Short-Circuit Rating:  [22,000] [42,000] [65,000] [100,000] <Insert number> amperes symmetrical at rated voltage.

Delete subparagraph below if meter center is specified to have main terminal box with main lugs.  Selecting fusible switch may result in increased space requirement.  Consult manufacturers' data.  Coordinate with Drawings for indication of poles, frame or size, and trip or fuse.

4. Main Disconnect Device:  [Circuit breaker, series-combination rated for use with downstream feeder and branch circuit breakers] [Fusible switch, series-combination rated by breaker manufacturer to protect downstream feeder and branch circuit breakers].

Coordinate first subparagraph and associated subparagraphs below with Drawings for indication of trip and interrupting capacity ratings of circuit breakers.

5. Tenant Feeder Circuit Breakers:  Series-combination-rated molded case units, rated to protect circuit breakers in downstream tenant and house loadcenters and panelboards that have 10,000-A interrupting capacity.

a. Identification:  Complying with Division 16 Section "Electrical Identification" with legend identifying tenant's address.

b. Physical Protection:  Tamper resistant, with hasp for padlock.

6. Meter Socket:  Type as approved by utility company, with rating coordinated with indicated tenant feeder circuit rating.

2.3 EQUIPMENT FOR ELECTRICITY METERING BY OWNER

Retain this Article to specify components for Owner's metering of feeders to tenants or designated loads, with or without external alarm, control, and communication capabilities, or other optional features.  Edit to suit application.  See Evaluations.  Coordinate with Drawings.

Coordinate first paragraph and list below with Part 2 "Manufacturers" Article.  Retain "Available" for nonproprietary and delete for semiproprietary specifications.

A. [Available ]Manufacturers:

1. E-MON L.P.

2. National Meter Industries, Inc.

3. Osaki Meter Sales, Inc.

4. Power Measurement.

5. Square D; Schneider Electric.

6. <Insert manufacturer's name.>

B. Kilowatt-Hour Meter:  Electronic [single] [three] [single- and three]-phase meters, measuring electricity used.

1. Voltage and Phase Configuration:  Meter shall be designed for use on circuits with voltage rating and phase configuration indicated for its application.

Feature below is optional.

2. Display:  Digital liquid crystal, indicating accumulative kilowatt hours and current kilowatt load.

C. Kilowatt-Hour/Demand Meter:  Electronic [single] [three] [single- and three]-phase meters, measuring electricity use and demand.

1. Voltage and Phase Configuration:  Meter shall be designed for use on circuits with voltage rating and phase configuration indicated for its application.

Feature below is optional.

2. Display:  Digital liquid crystal, indicating accumulative kilowatt hours, current time and date, current demand, historic peak demand, and time and date of historic peak demand.

Two subparagraphs below specify optional features for kilowatt-hour/demand meters.  Select first subparagraph to have meter provide demand information to a building automation system to support demand-limiting action by that system.  Coordinate with building automation system design.  Select second subparagraph to have meter operate a set of contacts at a preprogrammable demand level to initiate an alarm or other desired action.  Coordinate with Drawings for connections and action to be performed.

3. Demand Signal Communication Interface:  Match signal to [remote building automation system] <Insert signal destination> input and arrange to convey the instantaneous, integrated, demand level measured by meter to provide data for processing and possible programmed demand control action by destination system.

4. Programmable Contact Module:  Unit shall have push-button switches and a display for setting the demand level at which an integral set of Form C contacts shall be operated to initiate indicated action.

Select appropriate features from subparagraphs below for either of two meter types above.

5. Enclosure:  NEMA 250, Type [1] [3R] minimum, with hasp for padlocking or sealing.

6. Identification:  Comply with Division 16 Section "Electrical Identification."

7. Memory Backup:  Self-contained to maintain memory throughout power outages of 72 hours, minimum.

8. Sensors:  Current-sensing type, with current or voltage output, selected for optimum range and accuracy for ratings of circuits indicated for this application.

In first subparagraph below, split-core type is installed in switchboard or panelboard without disturbing feeder connection but is less accurate.  Solid-core type is usually installed in a separate compartment or in a separate current-transformer cabinet.  Coordinate with Drawings.

a. Type:  [Split] [and] [solid] core.

9. Meter Accuracy:  Nationally recognized testing laboratory certified to comply with ANSI C12.1.

Current-transformer cabinet in subparagraph below may be required for some solid-core current sensors.  Consult manufacturers' literature.  Coordinate with Drawings.

10. Current-Transformer Cabinet:  Listed or recommended by metering equipment manufacturer for use with sensors indicated.

PART 3 -  EXECUTION

3.1 INSTALLATION

A. Comply with equipment installation requirements in NECA 1.

Retain paragraph below if Project includes installing equipment for utility company metering.  Coordinate with Drawings.  Edit to suit utility company requirements.

B. Install equipment for utility company metering.  Install raceways and equipment according to utility company's written requirements.  Provide empty conduits for metering leads and extend grounding connections as required by utility company.

Retain paragraph below if modular meter center is specified.

C. Install modular meter center according to NECA 400 switchboard installation requirements.

3.2 FIELD QUALITY CONTROL

Retain this Article if Owner's electricity-metering equipment is specified.

A. Test Owner's electricity-metering installation for proper operation, accuracy, and usability of output data.

1. Connect a load of known kilowatt rating, [1.5] <Insert number> kW minimum, to a circuit supplied by metered feeder.

2. Turn off circuits supplied by metered feeder and secure them in off condition.

3. Run test load continuously for eight hours, minimum, or longer to obtain a measurable meter indication.  Use test load placement and setting that ensures continuous, safe operation.

4. Check and record meter reading at end of test period and compare with actual electricity used based on test load rating, duration of test, and sample measurements of supply voltage at test load connection.  Record test results.

5. Repair or replace deficient or malfunctioning metering equipment, or correct test setup; then retest.  Repeat for each meter in installation until proper operation of entire system is verified.
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