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SECTION 15900

METERING EQUIPMENT

1.  UTILITY METERING:

1.2.  KW/KWH, Gas and Water Utility meters shall be provided I.A.W. ETL 94-2, ‘UTILITY METERS IN NEW AND RENOVATED FACILITIES’. Provide remote metering by the HVAC-DDC system for transmission to the EMS. Coordinate with the controls contractor regarding wiring termination terminals at a DDC or MUX panel.

1.3. GAS, WATER, STEAM, OIL or BTU METERS: Provide meters with output as specified below for electrical meters in paragraph 2.1.  All meters shall be sized to provide 10 pulses per second at maximum facility load.  Electronic meters as described for electric meters may be used in place of pulse generators.
1.3.1.  Water Meters: Water meters shall be general purpose and indicate gallons not cubic feet. Water meters shall be fog free magnetically driven register encapsulated in a copper and glass enclosure. Meter shall have a see through sweep hand that does not distort the register numbers while reading the meter. The meter shall also have a leak detector and indicate if there is a water flow. 

1.3.2.  Gas Meters: Gas meters are provided and owned by Puget Sound Energy and shall be connected for remote monitoring through the Energy Management Central Station. Gas meters without a pulsing device shall have the pulsing device provided and be compatible with the requirements of paragraph 3.1 of this specification. The contractor is responsible for having Puget Sound Energy provide the required pulsing device on gas meters.

1.3.3.  Steam Condensate Meters: Steam meters shall be as similar to above utility meters except as noted below and shall be connected for remote monitoring through the Energy Management Central Station.  Meters shall be designed for 121.1 degrees Celsius condensate, and flow rates from 7.6 to 37.8 liters per minute. Meters shall have a pulse switch initiator capable of 600 pulses per minute with no false pulses; and not less than 1 pulse per 37.8 liters. Meters will not require field adjustments. Meters shall be stainless steal. 

2.  ELECTRICAL METERING REQUIREMENTS:
2.1. As a minimum the KW/KWH meter(s) provided shall be factory equipped with a pulse generator to linearly convert the disk rotation speed to a digital pulse rate per second for the purpose of remote metering by the HVAC-DDC system for transmission to the EMS. The output of the pulse generator shall be a 3-wire mercury wetted SPDT contact. The pulse generator shall be calibrated such that the maximum digital output of 10 pulses per second shall correspond to the maximum KVA rating of the service, e.g., 200A, 3 phase, 240V = 83.1 KVA.  M sub p of the pulse generator shall be as recommended by the meter manufacturer for maximum resolution of demand information without exceeding the maximum 10 pulse per second EMS input. Coordinate with the controls contractor regarding wiring termination terminals at a DDC or MUX panel.

OR:  In lieu of the pulse generator, the meter may be equipped with internal components that communicate via RS232 or RS485 to a separate computer or the primary HVAC-DDC controller. The internal components shall be calibrated such that the resolution shall be maximized to correspond to the maximum KVA rating of the service, e.g., 200A, 3 phase, 240V = 83.1 KVA.  M sub p of the pulse generator shall be as recommended by the meter manufacturer for maximum resolution of demand information. If the primary HVAC-DDC controller is utilized, coordinate with the controls contractor regarding wire termination terminals at the DDC panel. If a separate computer is to be utilized, submit meter manufacturer’s cut sheets, computer’s cut sheets, software to be utilized both at the facility and EMS at building 555, and a letter verifying that proposed components are compatible with the existing EMS.

2.2 Meter Reporting: In addition to paragraph 1.3 above, the following requirements are applicable to electronic metering and sub-metering. The contractor shall complete all details of equipment installation in order for all meters to report to the EMS central location at building 555. The contractor shall verify and determine exact details of the existing equipment and the method of repair, alteration and/or installation of necessary equipment in order to satisfy these specification requirements. 

2.3 Electronic Meters: Provide a networked power monitoring system as indicated on the drawings and as specified herein. System shall include meters, wiring, input/output devices as well as interface with the energy management system. Coordinate interface with Section 15951 Direct Digital Control for HVAC.

2.3.1 Electronic Meter – Main: Electronic meters shall be UL listed, CSA Certified, and shall conform to IEEE ANSI/IEEE C37.90. Meters and all associated equipment shall be integrally mounted within the switchboard enclosure. Provide metering of the following function: AC amperes each phase, 1 percent accuracy; AC voltage phase-to-phase and phase-to-neutral, 1 percent accuracy; watts, 2 percent accuracy; power factor, 4 percent accuracy; frequency, .5 percent accuracy; watt demand with programmable interval, 2 percent accuracy; and watt-hours, 2 percent accuracy. Cutler Hammer IQ DP-4000 or approved equal. 

An LED display shall be installed and shall be accessible without opening any doors or covers. Unit shall display all functions listed above. Provide communications of all metered parameters to energy management system in accordance with Division 15 requirements. Cutler Hammer IQ Energy Sentinel or approved equivalent. Meter assembly including CT’s, PT’s, power and control wiring shall be factory-installed.
2.3.2 Electronic Meter – Feeder: Electronic meters shall be UL listed and CSA certified. Meters may be circuit breaker or universal-mounted. Provide metering of the following function: watts, 2 percent accuracy; watts demand, 2 percent accuracy; kilowatt hour, 2 percent accuracy.
The meter shall be equipped with internal components that communicate via RS 232 or RS 485 to the HVAC-DDC controller. Local LED display not required. Cutler Hammer IQ Energy sentinel or equivalent. Meter assembly including CT’s, PT’s, and power and control wiring shall be factory-installed.

2.3.3 Communications: Provide networked wiring as indicated and as required by the manufacturer for interface with and control by the energy management system.

Furnish required computer cards, interfaces and software for installation in the energy management computer by Division 15. Software shall be compatible with the energy management system platform and shall provide real-time monitoring of the electronic meters. Coordinate with Division 15 and provide technical support to ensure proper interface and monitoring of meters. 

2.4. Single line diagram: Provide and submit a single-line diagram indicating primary and secondary electrical distribution system. Single line diagram shall indicate all changes to each utility system modified or installed by the contractor. Provide a floor plan indicating the relative location of all meters and indicate new and existing equipment.
2.5 Electrical Watt-hour Meters shall be as specified above and in accordance with the following: 

2.5.1 ANSI C12.1-1995

2.5.2
ANSI C12.16 (Solid-state electricity meters)

2.5.3
ANSI C37.90.1-1989 (Oscillatory and fast-transient waveforms)

2.5.4
ANSI C62.45-1987 (Ringing wave form)

2.5.5    IEC 801-4-1988 (Electrical fast-transient/burst requirements)

2.6  Operation Environment requirements meter shall have:

2.6.1  Temperature range - -40 degrees C to +85 degrees C

2.6.2  Humidity 0% to 95% non condensing

2.6.3  Accuracy:

2.6.4 +/- 0.2% at unity power factor

2.6.5  +/- 0.5% at 50% power factor

2.7
Current per element at test amps:

2.7.1 Class 20 - .0018 VA

2.7.2   Class 200 - .16 VA

2.8    Starting Load, Creep:

2.8.1   5 mA for class 20 meter

2.8.2  Voltage Range: 96-528 volts (absolute)

2.8.3 Frequency 60 Hz +/- 3 Hz

2.8.4  Meters installed outside shall be designed and manufactured for outdoor environments.

2.9   Meter manufacturer’s nameplate shall have not less than the following nameplate data:

2.9.1
Meter Type

2.9.2
Class

2.9.3
Service 

2.9.4
Voltage

2.9.5
Form

2.9.6
K sub h

2.9.7
Test amps 

2.9.8
Frequency

2.9.9
Serial number

2.9.10 Multiplier

3.0  METER INSTALLATION: 

3.1 Socket base meters shall have extended blades (bayonets) from the back of the meter. Meter shall be capable of being plugged into a meter base socket where the bayonets engage main terminal jaws that are connected to the main service lines. 

3.2  Bottom-Connected Meters shall have terminal blocks capable of being sealed.

4.0.  FUNCTIONING PARAMETERS:

4.1  Demand interval length shall be able to be set as 1, 2, 3, 4, 5, 6, 10, 12, 15, 20, 30 and 60 minutes. The meter shall initially be set for a demand interval of 30 minutes.

4.2  Meter shall be capable of calculating demand values as follows: maximum, cumulative, continuous cumulative, previous interval, instantaneous and present demand.

4.3.  Demand reset shall be by means of manual action and/or by using a programming device.

5.0  METER TESTING SUPPORT:
5.1 Meter shall be equipped with an Infrared Test LED.

5.2 Meter multiplier shall be determined and permanently attached to meter (embossed metal tag) on the face of electric meters under the protective glass. 

5.3.  The replacement of existing meter or installation of new socket based meter as required shall meet this specification and be in accordance with the following:

5.3.1  The KW/KWH socket base meter meter(s) provided shall be provided in accordance with paragraph 2.1 above and the contractor shall coordinate with the control contractor regarding wiring termination terminals at the DDC panel. The existing meters that are replaced entirely by the contractor shall be replaced with a solid state type meter, such as a Schlumberger Vectron SVX type or approved equal. The meter shall have two form C mercury-wetted relay outputs and a Form A low current solid state contact. The meter shall have an auto service sensing and auto ranging for voltage adapting. Each Form C solid state contact shall be capable of being used as a pulse initiator output (KYZ).

5.3.2  The contractor shall provide meters of one manufacturer. Metering provided shall include training of McChord personnel by a factory authorized representatives. Training shall be provided for testing, programming, and all diagnostic checks. Any accessory and/or specialized equipment required in order for McChord personnel to perform future programming/testing shall be provided and turned over to 62 CES/CEO located in building 555. Such equipment shall include instruction manuals, optical coupler programming cables and/or connectors and programming cables.

6.0 STEAM CONDENSATE METERING REQUIREMENTS: 

6.1.  Reference STEAM METER LIST below. The STEAM METER LIST identifies those facilities that are supplied steam from the base central steam plant. 

6.2.  STEAM METER LIST: 1, 2, 3, 4, 100, 166, 180, 181, 186, 187, 301, 304, 308, 328, 423, 548, 565, 566, 567, 702, 707, 708, 710, 717, 726, 729, 735, 737, 738, 742, 745, 746, 757, 774, 776, 778, 1119, 1120, 1122, 1147, 1148, 1149, 1150, 1152, 1155, 1156, 1160, 1164, 1165, 1166, 1167, 1169, 1170, 1175, 1178, 1179, 1183, 1405, 1419, and 1422.

6.3. Meter shall utilize a multi-wing turbine flow-meter, pressure rating shall be 250 PSI, 250 degrees F, flanges shall be rated for 350 degrees F.  The flow meter shall be able to be rotated to any position for easy reading.

6.4.  Specification requirements for steam meters are required as follows:

6.4.1 For ½ to 1-1/2 inches pipe size meter housing shall be brass. For pipe size 2 inches and above the meter housing shall be cast iron.

6.5 All steam condensate meters shall have the following characteristics:

6.5.1  Turbine:  Fiberglass Material

6.5.2  Turbine Axle:  Chrome/Nickel/Steel

6.5.3  Bearing Material:  Stainless Steel/Sapphire

6.5.4  Tightening Screws:  Stainless Steel

6.5.5  Magnetic Transfer:  Kobalt/Somarium

6.5.6  Gears, Axles, Screws and Adjustment Parts:  Stainless Steel

6.5.7 Counter Assembly Gears:  Plastic Composition

6.5.8  Counter Assembly Gearaxles:  Chrome/Nickel/Steel

6.5.9  Counter Assembly Display and Housing:  Plastic Material 

6.5.10  Temperature Rating: 250 degrees F

6.5.11  Pressure Rating: Shall be not less than 250 PSI with cast iron housing.

6.7  All steam condensate meters shall be equipped with pulser output for remote reading and interconnection to the building computer or DDC controller. Meter shall measure the rate of flow accuracy shall be within 1% of the reading. The output requirements are the same as those required by the electrical meter specification above.

6.8  The contractor shall determine the nominal pressure and flow characteristics and all system parameters required for determining the exact metering equipment to be utilized by each building.

6.9  All multipliers and units of measure are to be provided fixed to meter face or provided embossed on a metal tag wired to the meter with a #16 stainless steel wire.

7.0  BUILDING STEAM SERVICE SHUTDOWN:

7.1 Contractor shall notify building occupants 20 days and 24 hours prior to any steam service shut down to the building.
8.0  WATER METERING REQUIREMENTS:

8.1.  All water meters shall have the following characteristics:

8.1.1.  Turbine:  Fiberglass Material

8.1.2.  Turbine Axle:  Chrome/Nickel/Steel

8.1.3.  Bearing Material:  Stainless Steel/Sapphire

8.1.4.  Tightening Screws:  Stainless Steel

8.1.5.  Magnetic Transfer:  Kobalt/Somarium

8.1.5.  Gears, Axles, Screws and Adjustment Parts:  Stainless Steel

8.1.6.  Counter Assembly Gears:  Plastic Composition

8.1.7.  Counter Assembly Gearaxles:  Chrome/Nickel/Steel

8.1.8.  Counter Assembly Display and Housing:  Plastic Material 

8.2.  Meter Housing:

8.2.1 Meters for pipe size ½ inch to 1-1/2 inch shall have brass housing and for meters greater than 1-1/2 inches in size shall have cast iron housing.

8.2.2 Meters shall be equipped with a pulse generating device for remote 

reading by the building computer.

8.2.3 Meter counter shall be hermetically sealed in order to prevent condensation. The flow counter shall be none re-settable, minimum scaling shall be not greater than .05 US gallons.

8.2.3 All meters shall meet or exceed AWWA standards.

8.2.5 Water meter flanged connection shall meet or exceed that which is specified by ANSI B16.5.

9.0. OIL METERING REQUIREMENTS:

9.1 All oil flow meters shall have the followings specified characteristics:

9.1.1.  Meters shall be of the positive displacement flow meter type.

9.1.2 Accuracy: Flow rate between minimum and maximum shall be + or – 1%.

9.1.3 Maximum operating temperature is 260 degrees F.

9.1.4 Maximum operating pressure shall be not less than 225 PSI.

9.1.5 The smallest readable scale shall be 1/1000 gallon.

9.2.  Meter counter: Counter shall be digital and shall be scaled so no condensation, liquid or dust can effect performance. All counters shall be non-resettable and shall restart at zero after reading maximum counting capacity.

10 BTU METER REQUIREMENTS:

10.1 BTU meters shall measure the temperature of liquid flow on the supply side and the return side and shall have the following specified characteristics:

10.1.1. Platinum temperature sensors for accuracy.

10.1.2. Multi-wing turbine flowmeter with large flow range for precise reading.

10.1.3. All solid state electronics for making calculations.

10.1.4. 24 volt power source

10.1.5. Tamper indicator seals

10.1.6. LCD display yielding Total BTUs, Momentary BTUs, Total Flow, Momentary Flow, Temperature of Hot/Cold side, Temperature Difference and indication of defective assemblies for the purpose of trouble shooting.
Insert the description of work required for the facility.  The following is a sample:
11.  BUILDING 1214: 


11.1. Provide a networked power monitoring system as indicated and as specified herein (refer to mechanical/DDC specifications). System shall include meters, wiring input/output devices as well as interface with the energy management system. Coordinate interface with Section 15951 DIRECT DIGITAL CONTROL FOR HVAC. Provide in building 1214 individual electric sub-metering on Panel M-1, M-2, L, P1-1, 2 as well as a pulse initiator device on the existing gas meter. Contractor shall also provide a building master water meter at the service point. The Electric service master meter is equipped with a pulse initiator device.  


11.2. All meters shall be equipped with internal components that communicate via RS232 or RS485 to the HVAC-DDC controller. 

12. COMMUNICATIONS: 

Provide networked wiring as indicated and as required by the manufacturer for interface with and control by the energy management system. Provide required energy management computer in accordance with Division 15. Software shall be compatible with the energy management system platform and shall provide real-time monitoring of the electronic meters. Coordinate with Division 15 and provide technical support to ensure proper interface and monitoring of meters.

13. MOUNTING:  Electric meter’s display and metering equipment shall be mounted in the electrical service equipment room on the east wall. If east wall will not accommodate the actual equipment selected then the South wall shall be used. Wiring between equipment shall be installed in EMT conduit installed in accordance with the 2000 NEC.  
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