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SECTION 26 09 13
ELECTRICAL POWER MONITORING AND CONTROL
PART 1 ‑ GENERAL 

1.1 DESCRIPTION
A.
This section specifies the furnishing, installation, and connection of metering devices.
B.
Meters may be installed in other equipment or in dedicated enclosures.  Data may also be reported by other equipment, such as variable speed motor controllers, or circuit breakers that are specified to output data to a power monitoring system.  Any devices that reports data to the power monitoring system is referred to in this specification as a ‘meter.’
1.2 related work
A.
Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: General electrical requirements and items that are common to more than one section of Division 26.

B.
Section 26 05 21, LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES (600 VOLTS AND BELOW): Cables and wiring.

C.
Section 26 05 33, RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS: Conduit and outlet boxes. 

D.
Section 26 24 11, DISTRIBUTION SWITCHBOARDS: Secondary distribution switchboards.

E.
Section 26 24 16, PANELBOARDS: Requirements for panelboards.

F.
Section 26 29 11, LOW-VOLTAGE MOTOR STARTERS: Requirements for motor starters and variable speed motor controllers.

G.
Section 27 15 00, COMMUNICATIONS HORIZONTAL CABLING: Requirements for data networks to interconnect power monitoring devices.

1.3 qualITY ASSURANCE

Refer to Paragraph, QUALIFICATIONS, in Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS.

1.4 SUBMITTALS

Submit in accordance with Section 26 05 11, REQUIREMENTS FOR ELECTRICAL INSTALLATIONS: 

A.
Shop Drawings: 

1.
Sufficient information, clearly presented, shall be included to determine compliance with drawings and specifications.
2.
Catalog data showing features for all equipment. 

3.
Installation drawings including dimensional drawings of any existing enclosures showing equipment cutouts and mounting locations, and indicating adequate clearance from existing wiring and devices in accordance with manufacturer's recommendations.
4.
Instrument transformer wiring and installation drawings.
B.
Manuals: 

1.
Submit, simultaneously with the shop drawings, companion copies of complete maintenance and operating manuals including technical data sheets and wiring diagrams.

a.
Wiring diagrams shall have their terminals identified to facilitate installation, maintenance, and operation. 

b.
Wiring diagrams shall indicate internal wiring for each item of equipment and the interconnection between the items of equipment. 

c.
Provide a clear and concise description of operation, which gives, in detail, the information required to properly operate the equipment. 

d.
Approvals will be based on complete submissions of manuals together with shop drawings. 

2.
Two weeks prior to final inspection, deliver four copies of the final updated maintenance and operating manuals to the COTR. 

a.
The manuals shall be updated to include any information necessitated by shop drawing approval. 

b.
Complete "As Installed" wiring and schematic diagrams shall be included which show all items of equipment and their interconnecting wiring. 

c.
Show all terminal identification. 

d.
Include information for testing, repair, trouble shooting, assembly, disassembly, and recommended maintenance intervals. 

e.
Provide a replacement parts list with current prices. Include a list of recommended spare parts, tools, and instruments for testing and maintenance purposes. 

f.
Furnish manuals in loose-leaf binder or manufacturer's standard binder.

C.
Certifications: 

1.
Two weeks prior to final inspection, submit four copies of the following to the COTR: 

a.
Certification by the Contractor that the assemblies have been properly installed, adjusted and tested.

1.5 APPLICABLE PUBLICATIONS

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. 
A.
Institute of Engineering and Electronic Engineers (IEEE): 

C37.13-95
Standard Requirements for Instrument Transformers
C62.41.1
Guide on the Surges Environment in Low-Voltage (1000 V and Less) AC Power Circuits

C62.41.2
Recommended Practice on Characterization of Surges in Low-Voltage (1000 V and Less) AC Power Circuits

B.
National Electrical Manufacturer's Association (NEMA):

250
Enclosures for Electrical Equipment(1000 Volts Maximum)

C12.1
Electric Meters; Code for Electricity Metering

C12.20
Electricity Meter - 0.2 and 0.5 Accuracy Classes
C.
Telecommunications Industry Association (TIA):
TIA-232-F
Interface Between Data Terminal Equipment and Data Circuit-Terminating Equipment Employing Serial Binary Data Interchange

TIA-485-A
Electrical Characteristics of Generators and Receivers for Use in Balanced Digital Multipoint System

TIA/EIA-568-B.1
Commercial Building Telecommunications Cabling Standard - Part 1: General Requirements
D.
National Fire Protection Association (NFPA):

70
National Electrical Code (NEC)

1.6 Warranty
A.
The manufacturer shall warrant the equipment supplied hereunder. The warranty shall include:

1.
One (1) year free telephone technical support.
2.
The standard warranty shall be for two (2) years from start-up.

3.
During the warranty period, emergency service and routine maintenance calls shall be responded to within a 4-hour period during the hours of 7am-7pm. Between the hours of 7pm-7am, calls shall be responded within an 8-hour period.

PART 2 ‑ PRODUCTS

2.1 GENERAL
A.
System accuracy: The system shall maintain the specified end-to-end accuracy from sensor to all workstation displays, with a system accuracy: ± 1.0 percent for current, voltage, power factor, kWh, kW, kVA, kVAR; ± 0.05 Hz for frequency.
B.
Enclosures: Enclosures shall conform to the requirements of NEMA 250 for the types specified. Indoor enclosures shall be NEMA 1.  Outdoor enclosures shall be NEMA 3R, unless otherwise shown, and shall contain a thermostatically controlled space heater to maintain the enclosure above the dew point, if required by the equipment installed. Enclosures shall have removable hinged, key-locked front doors.
C.
Equipment Power Supply: Field equipment shall be powered from 120 Vac or shall derive power from the monitored circuit.
D.
Grounding: Provide grounding in accordance with manufacturer's recommendations and as specified. Provide an adequate ground for all enclosure circuits and cable shields to prevent ground loops and electrical noise from adversely affecting operation of the system.
E.
Instrument Transformers: Current and potential transformers shall be compatible with the meters furnished.

F.
EMI/RFI Compliance: Equipment shall be designed to minimize the generation of electromagnetic and radio frequency interference.
G.
Environmental Conditions: Without mechanical or electrical damage or degradation of operating capability, system components shall be capable of withstanding environmental conditions of 0 to 122 deg F [minus 18 to plus 50 deg C] and 95% RH, noncondensing.
2.2 meters
A.
Meters shall provide multiple measurements for 60 Hz single phase or three phase electric systems, including maximum, minimum, average, and cumulative values (as applicable) for each metered parameter.  Metered parameters shall be as follows:

1.
Voltage line-to-neutral plus or minus 0.5 percent
2.
Voltage line-to-line: plus or minus 1 percent

3.
Current: plus or minus 0.5 percent

4.
VA: plus or minus 1 percent

5.
kVAR: plus or minus 1.5 percent

6.
Power factor: plus or minus 1 percent

7.
kW: plus or minus 1.5 percent

8.
kWh: plus or minus 1.5 percent of reading

9.
Frequency: Plus or minus 0.05 Hz

B.
Meters shall retain stored data for 72 hours during a power outage.

2.3 Wiring and Terminal Blocks

A.
Each individual conductor and each individual terminal in individual enclosures shall be uniquely identified. Conductors shall be unspliced.
B.
Provide terminal blocks for conductors requiring connection to circuits external to the specified equipment. Provide sufficient space to allow an orderly wiring arrangement. Provide plastic wiring duct to support cables for external circuit wiring.

C.
Make terminal blocks, interposing relays, switches, or similar devices readily accessible. Locate the equipment in compartments, enclosures, or junction boxes in such arrangement that maintenance personnel shall have direct access to the equipment without removal of barriers, cover plates, or wiring. Provide grouped terminal blocks for all external connections. All wiring leaving an enclosure shall leave from terminal blocks or prefabricated connectors and not from other devices in the enclosure. 

2.4 NAMEPLATES 

A.
Provide nameplates for meters not factory-installed in other equipment.

B.
For meters that monitor equipment on the Normal Power system, provide laminated black phenolic resin with white core with 1/2 inch [12mm] engraved lettered nameplates.  For Essential Electrical System, provide laminated red phenolic resin with white core with 1/2 inch [12mm] engraved lettered nameplates next to each meter.  Nameplates shall indicate equipment monitored. Nameplates shall be mounted with plated screws on front of meter enclosure.  Mounting nameplates only with adhesive is not acceptable.

PART 3 ‑ execution
3.1 INSTALLATION 

A.
Install the metering equipment in accordance with the NEC, as shown on the drawings, and as recommended by the manufacturer.

B.
Install all equipment as specified and required for a fully functional and operational system. Exercise caution when drilling holes in panels housing energized equipment. When mounting field equipment, do not allow metal shavings to fall into energized equipment. 
3.2 acceptance checks and tests 

A.
Perform in accordance with the manufacturer's recommendations.  Perform installation testing of the workstation and field equipment, at the site, including adjustments of the completed system as specified. 
B.
Provide all personnel, test equipment, instrumentation, and supplies necessary to perform all testing. 
C.
The procedures shall consist of detailed instructions for test setup, execution, and evaluation of test results. Use the test reports to document results of the tests.
D.
Test, adjust, and calibrate all field equipment and verify system communications before the system is placed on line. Verify operation of all systems as specified upon loss of power, and that all systems return to proper operation automatically upon resumption of power.
E.
The tests shall be performed as an integrated test with the data transmission system, and with all equipment specified operating and exchanging actual data for an operating electrical distribution system under actual post-occupancy conditions.
F.
Metering Test: Independently measure current and voltage on each operating feeder conductor, and simultaneously read indicated values on the same phase at the meter. Record and compare values measured at the two locations. Resolve discrepancies greater than 5 percent and record resolution method and results.

G.
Test Labeling: After satisfactory completion of tests and inspections, apply a label to tested components indicating test results, date, and responsible agency and representative.

3.4 Follow-Up Verification

Upon completion of acceptance checks, settings, and tests, the Contractor shall show by demonstration in service that the switchboard is in good operating condition and properly performing the intended function.

3.5 INSTRUCTIONS

A.
Furnish the services of a factory certified instructor for one 8 hour period for instructing personnel in the operation and maintenance of the power monitoring system on the date requested by the COTR. 

B.
The training shall include physical layout of each piece of hardware, operation of each meter type and each communications device installed, power monitoring system software, troubleshooting and diagnostics procedures, repair instructions, preventive maintenance procedures and schedules, and calibration procedures.
C.
The training shall include system architecture, functional operation of the system, display and reports generation, and diagnostics.  Upon completion of training, Government personnel shall be able to start the system, operate the system, and recover the system after a failure. 

- ‑ ‑ E N D ‑ ‑ ‑


ELECTRICAL POWER MONITORING AND CONTROL
26 09 13 - 1

