SECTION 16290

POWER MANAGEMENT SUB BILLING SYSTEM

PART 1 -  GENERAL

1.01 SUMMARY

A. This section includes the supply and installation of a complete Power Management Sub Billing System as detailed in the drawings and as described in this specification.  

B. The contractor shall furnish and install the equipment specified herein.  The equipment shall be as shown in the drawings and outlined below.

1.02 SYSTEM DESCRIPTION OVERVIEW

A. The Power Management Sub Billing System shall be a Siemens Web Based Monitoring system – or equal.

B. The Sub Billing system shall run and be displayed in a computers standard explorer window. The system shall monitor all the specified locations in the distribution system without any further configuration or setup required after complete installation by the contractor. 

C. The system shall included, as standard, 

1. Support for Unlimited meters

2. Support for Unlimited Web Based Clients

3. Setup Wizards for easy startup

4. Billing Reports with on-peak, off-peak and mid-peak values

5. Load Analysis Trends

6. Display Real-time data

7. Configuration tools for modifying the software and reports

8. Support for Serial Modbus RTU Open protocol communications.

D. The Power Management Sub Billing System is defined to include, but not to be limited to, Siemens 9200 sub billing meter, the meters device communication interface hardware, intercommunication wiring, monitoring stations, software, software configuration, ancillary equipment, and startup and training services.

E. The Sub Billing software shall be designed specifically for Sub Billing purposes. Generic man machine interfaces (MMI) software packages shall not be accepted.

1.03 COMMUNICATIONS OVERVIEW

A. The Power Management Sub Billing System shall be able to utilize the following standard communications configurations, as a minimum, at the same time:

1. Direct RS485 serial communications for cable runs of less than 4000ft.  Longer RS-485 runs can be achieved with the use of a RS485 repeater. RS485 supports communication with up to 32 devices per communications string.  Each string shall consist of good quality 24 AWG (or greater) twisted pair shielded cable for RS485 communications.

2. Standard 802.3 TCP/IP Ethernet communications.  
3. Individual equipment line-ups shall be fully wired and tested by the manufacturer such that the contractor need only provide one connection for communication.

4. The Power Management Sub Billing System will utilize only “Serial Modbus RTU” open protocol standards for communications. NO proprietary communications is allowed. 

1.04 SUBMITTALS

A. The following information shall be submitted to the Engineer and Owner prior to design or installation:
1. System description including an overview of the system provided with detailed description of suggested communication architecture and the screens to be provided

2. Bill of Material including a complete listing of all hardware, software, configuration, training and start-up services being supplied under this contract.

3. Hardware and software description shall be provided in detail for all communications hardware, software, including sensor devices gathering data to be transmitted over the network and the Power Management Computer Work Station, if required.

4. Final closeout submittal data shall include a system operation manual, which shall include all the information required by item 1.04.A. In addition, the systems operation manual shall include the following information:

a. A system description overview

b. Descriptive bulletins and/or sales aids covering each of the components in the system.

c. Manuals for all products used in the system.

d. The following information shall be provided as a back-up to the information stored on the computer:

1) All software programs with original licenses.

2) Software data files.

3) All application software screens.

4) A complete list of all devices in the system with addresses and other communications related data.

1.05 QUALITY

A. Codes and standards: Provide Power Management Sub Billing system components conforming to the following:

1. ANSI/IEEE C37.90

2. UL Listed or Recognized

3. CSA Approved

4. FCC Emission Standards

B. Where applicable, the metering components included with power equipment lineups shall be factory installed, wired and tested prior to shipment to the job site.

1.06 DELIVERY, STORAGE and HANDLING

A. Deliver material in manufacturer’s original unopened protective packaging unless it is built into new distribution equipment.

B. Securely store the materials in original packaging in a manner to prevent soiling, physical damage, incursion of moisture or corrosion prior to installation.

C. Handle in a manner to prevent damage to finished surfaces.

D. Maintain protective coverings until installation is complete and remove such covers as part of final clean-up.

E. Touch up any damage to finishes to match adjacent surfaces to the satisfaction of the Design Team.

1.07 SYSTEM START-UP AND TRAINING

A. Project management shall be provided for the entire project through a single source of contact. 

B. The end-user shall also provide a single source of contract with authority over the project to make decisions on timely bases. 

C. On-Site start-up and training of the Owners personnel on the Sub Billing system shall be included in the project bid and shall be conducted by the factory authorized metering personnel.

D. Start-Up shall consist of complete configuration and in-service testing of the system, to confirm proper operation of the Sub Billing system.

E. Training shall include any documentation and hands-on exercises needed by the owner’s personnel, to assume full responsibility for the Sub Billing system.

F. Supplier shall have a remote fully functional training facility for advanced Sub Billing system training classes.

G. The project bid shall include a minimum of:

1. [___] days for on-site start-up services which includes installing the Sub Billing software at the server location and configuring the software & metering devices. Consisting of [___]trips

2. [___] days of on-site training will be provided that includes hands-on and written material. Consisting of [___]trips 

3. The bid shall include [___] follow-up days for completion/modification of work as needed.

PART 2 -  SUB BILLING SOFTWARE:

2.01 MANUFACTURERS

A. [Siemens Web Based ACCESS Energy Manager Software – or pre-approved equal.]
2.02 POWER MANGEMENT SUB BILLING COMPUTER REQUIRMENTS

A. [The Sub Billing system software shall run on a computer with at least the following features:

1. Minimum Pentium IV computer with 512 MB RAM, 550Mhz, 20 GB hard disk drive, 3 ½” diskette drive, 24 x speed CD read/write drive, 17” XGA monitor, XGA video card, full-size 101-key enhanced keyboard and a mouse.

2. Windows 2000 Server or Windows 2000 Professional operating system.

3. Microsoft Office recommended

4. A minimum of one (1) parallel port and two (2) serial ports.

5. Auto-reboot capability upon return from power failure.  Necessary programs must then automatically launch without user intervention.

6. 100% IBM compatible.

7. [Y2K compliant.]  ]
B. [The Sub Billing system software shall be able to run on any Web Based Client computer meeting the following specifications:

1. Minimum Pentium IV computer with 256 MB RAM, 550Mhz, 10 GB hard disk drive, 3 ½” diskette drive, 24 x speed CD read/write drive, 15” XGA monitor, XGA video card, full-size 101-key enhanced keyboard and a mouse.

2. Internet Explorer 5.5 or higher.

3. Windows 2000 Server or Windows 2000 Professional operating system.

4. 100% IBM compatible.

5. [Y2K compliant.]  ]
2.03 POWER MANAGEMENT SUB BILLING WEB BASED SOFTWARE OVERVIEW

A. The Sub Billing Server software shall be designed on a MICROSOFT WINDOWS-based platform and have on-line full-screen editing to facilitate the programming and monitoring of the system.  The Sub Billing and Web Based Client locations will allow the monitoring of vital system parameters and provide a scaleable system for future expansions without replacement of the Sub Billing system hardware or software.  

B. The Sub Billing screens shall show all parameters which are available from the individual remote devices by device, including but not limited to all metered values, alarm status, energy data, and device data logs.  

C. The Sub Billing software shall provide, as standard, the following software package to allow for maximum flexibility and expandability. 

1. Unlimited monitoring points. – Siemens ACCESS Energy Manager or pre-approved equal.
D. The Sub Billing System shall support unlimited simultaneous web based clients. 

E. The Sub Billing software Web Bases clients shall not require loading of software to view all the screens and data. 

F. The Sub Billing software shall allow unlimited screens and unlimited screen penetration to lower-level detailed screens.

G. The Sub Billing software shall provide the following Reports and configuration screens in HTML format as standard in the software:

1. Billing report

2. Billing Configuration screen

3. Load Analysis report

4. Load Analysis Configuration

H. The Billing Report shall display, as standard, the following:

1. Energy (kwh) for On-Peak, Mid-Peak and Off-Peak

2. Energy Cost data for On-Peak, Mid-Peak and Off-Peak

3. Total Energy Cost

4. Demand (Max kwh) for On-Peak, Mid-Peak and Off-Peak

5. Demand Cost data for On-Peak, Mid-Peak and Off-Peak

6. Total Demand Cost

7. Billing reports shall be for individual tenets/departments and groupings of meters. Aggregation of loads from a number of power monitoring devices shall be possible by grouping devices in groups within a report.  The reports shall be able to display total consumption, cost and peak demand of the energy used for a group, sub-group or device, based on any date range.

I. The Load Analysis Report shall display, as standard, the following:

1. A load profile graphical trend plot showings for any meter value.

2. The trend scale shall be selectable for any data range and time.

J. The Sub Billing software shall provide the following data screens in HTML format as standard in the software:

1. Real-time Device information that includes:

a. kW, kVA, kVAR for each phase and total.

b. Demand for kW, kVA, kVAR  

c. Peak Demand for kW, kVA, kVAR

d. Power Factor per phase and total

e. Voltage L-L and L-N per phase and Average

f. Current per phase & neutral and average

g. Current Peak Demand

h. Total Harmonic Distortion (THD) per phase for Volts and Amps

i. Frequency

j. Kwh Delivered per phase and total

k. Kwh received per phase and total

l. KVARh delivered total

m. KVh delivered total

2. Basic Summary Tables with at least:

a. Voltage L-L, kw, power factor and current displayed for each metering point.

3. Basic Current Table with at least:

a. Current per phase and average for each metering point

4. Demand Current Table with at least:

a. Current demands for all phases for each metering point

b. Current Peak demands for all phases for each metering point.

5. Voltage Table with at least:

a. Voltages phase to phase and phase to neutral for each metering point.

6. Energy Table with at least:

a. Kwhr and kVAhr for each metering point.

7. Power Table with at least:

a. Real, Reactive and Apparent power values for each metering point.

b. Power Demand for average, peak and predicted fro each metering point.

8. Total Harmonic Distortion (THD) table with at least:

a. THD for current, voltage and neutral per phase for all the metering points.

K. Customer shall have the ability to remove any non-essential parameters from the real-time list of each device to minimize searching through non-essential information.

L. All tables shall be customizable by the customer.

M. The Sub billing software shall include an Event Log with date and time stamped events fro actions like Log on/off, etc.

N. Password Protection: The following password security protection features shall be provided:

1. The Sub Billing software shall be capable of having an unlimited number of separate user-defined passwords.

2. The Sub Billing software password security shall be capable of being utilized for both local and remote computers.  Individual operator passwords shall be required at every computer location.  Each operator's capability to interface with the system shall be keyed to his/her entered password and his/her associated security level at each designated station.

O. Diagnostics shall be provided to provide information on device or system malfunction, such as devices not communicating, etc. 

P. The system shall have the capability of being programmed and modified on-line.  It shall not be necessary to shut down any part of the system during programming operations.

Q. The system shall have a full on-line help system showing all descriptions, tables and pictures of the operation of the Sub Billing software.

R. Software shall communicate over serial RS-485 and standard 802.3 TCP/IP Ethernet, as outlined in the network drawings. 

2.04 SUB BILLING HARDWARE:

A. SUB METERING POWER METER COMPONENTS

1. The Sub Metering devices shall be Siemens 9200 Power Meter class – or pre-approved equal

2. The 9200-meter is a compact modular power and energy meter that is designed for sub billing applications. The 9200 are available in multiple design configurations from a one-piece design, two-piece design and multiple meter pack configuration. The 9200 is ANSI 0.5% Revenue certified and never needs calibration. Communication is Modbus RTU as standard and the display includes three large LED 20 charter displays. 

B. SUB METERING POWER METER DESIGN OVERVIEW

1. The sub billing meter shall be available in the followings single unit design configurations:

a. One-piece design that fits into an ANSI 4” cutout.

b. Two-piece design with remote display. Base unit shall be DIN rail mountable.

2. The sub billing meters shall be available in numerous Multi Meter Pack enclosures designed for NEMA 4 or 12. Standard sizes shall include:

a. [One meter

b. Two meters

c. Four meters

d. Six Meters

e. Eight meters

f. Ten Meters

g. Twelve Meters  ]
3. The Multi Meter Enclosure shall have all the meters pre-wired with shorting blocks for the current transformers, fuse blocks for the voltage inputs & Control power and a communications terminal block for connection to a remote network. 

4. The Multi Meter Enclosure shall have a locked front door for security. 

5. The sub billing meter shall have at least the following features:

a. Current inputs: The meter shall accept three 5A nominal current inputs.  The current inputs are capable of measuring up to 6A RMS (300V RMS maximum voltage).  All current inputs provide:

1) Dielectric withstand of 3000Vrms 47-63 Hz for 1 minute

2) Surge protection of 120 A RMS for 1 second, non-recurring.

b. The meter shall have three voltage inputs (V1, V2, and V3).  The voltage inputs can measure from 0 to 400 Vrms (line-to-neutral) or from 0 to 690 Vrms (line-to-line).  

c. The meter shall have provisions for direct connection (require no PTs) for Wye (Star) systems up to 400 VAC (line-to-neutral) or 690 VAC (line-to-line).  All voltage inputs provide:

1) Dielectric withstand of 3250 VAC RMS, 60 Hz for 1 minute

2) Overload protection of 1500 VAC RMS continuous

d. Power supply

1) [100-240 VAC (±10%), 50 to 60 Hz]

2) [110-300 VDC (±10%) ]
3) [277/480 VAC]
4) Typical burden is 5 VA, maximum burden is 8 VA.  Dielectric withstand is 2000 VAC RMS, 60 Hz for 1 minute.

5) Low voltage DC power supply: 20-60 VDC (±10%), 6W typical, 12W maximum burden

6) Operating frequency: 47 to 63 Hz

6. Standard Communications port: RS 485 serial communication is standard. The metering instrument’s communications port shall:

a. Support multi-protocol communications

b. Be programmed to communicate at speeds from 1200 to 19,200 bits per second

c. Support PML ION and Modbus RTU communications protocols

d. Support broadcast messages from a host computer system

7. Inputs/Outputs: The meter shall have provisions for two (2) Form A solid state outputs

C. SUB METER METERING CAPABILITY:

1. The sub billing meter shall meet ANSI C12.20 Class 0.5% Revenue requirements.

2. The sub billing meter shall also meet the followings standard compliances:

a. UL, CSA and CE Approvals:

1) UL 3111

2) CAN/CSA C22.2 No. 1010-1

3) CE approved

b. Revenue Approval

1) Industry Canada (AE-1143)

c. IEC 60687—1992 0.5S

3. The sub billing meter shall meet the following Safety / Construction Standards:

a. IEC1010-1 (EN61010-1): safety Requirements for Electrical Equipment, Control and Laboratory Use.

b. CAN/CSA C22.2 No. 1010-1: Safety requirements of Canadian Standard Association.

c. UL 3111-1: Measuring, Testing and Signal generation equipment. 

4. The meter shall be able to be upgraded in the field without removing the meter. 

5. A Plug-in option card feature shall allow the meter to be upgraded, or options added to the meter without removal or exchange of the meter. The standard levels for the meter include:

a. Standard Meter Measurements - Voltage (l-n) per phase, Voltage (l-l) per phase, Voltage (l-l) average, Voltage (l-l) average, Current (l-l) per phase, Current (l-l) average.
b. [Enhanced Meter Measurements - Energy (kWh) import/export,  Power (kW) total, Peak power demand (kW), Current demand, Peak current demand, Neutral current, Frequency, Power factor (total).]
c. [Enhanced Meter Measurements - Power (kW) per phase, Power factor per phase, Reactive energy (kVARh) import/export, Apparent energy (kVAh), Reactive power (kVAR) per phase and total, Apparent power (kVA) per phase and total, Reactive power (kVAR) peak demand, Apparent power (kVA) peak demand, Voltage THD per phase, Current THD per phase.]
6. The meter shall calculate the following information for any reading at 1-second intervals: 
a. Sliding window demands for any parameter with user-programmable length of demand period and number of sub-periods to match local utility billing method.

7. The meter shall display “actual” readings on the display. No manual calculation shall be required to obtain actual readings. The words “Multiply by” shall not appear on the display.

8. The meter shall display all measured parameters on the front display. Simultaneous access to all parameters is available through the communications port.

9. The meters shall be field programmable as follows:

a. Basic parameters: Voltage input scale, voltage mode (Wye, Delta, single phase), current input scale, auxiliary input and output scales and communications setup parameters are programmable from the front panel.

b. All basic parameters described above may be programmed via the communications port using a portable or remotely located computer terminal.

c. Provisions must be made to ensure that programming through a computer can be secured by user ID and password.

d. Provisions must be made to ensure that programming through the front panel is secured by password.

10. The meter shall include flash memory to store in non-volatile memory the following:

a. All setup data

b. Accumulated energy and demand data.

PART 3 -  EXECUTION

3.01 FACTORY TESTING

A. The following standard factory procedures and tests shall be performed on the equipment provided under this section.

1. Configure and load all software on at the manufacturer's factory.

2. Test and operate computer and software in a simulated system mode for minimum of 24 hours.

3.02 INSTALLATION

A. The Contractor shall furnish, install and terminate all communication conductors and associated conduits external to any factory supplied equipment.

B. All communication conductor wiring and routing shall be per the manufacturer's recommendations and as shown on the contract drawings.

C. Install the Sub Billing computer in a secure location and connect all appropriate communication cables.

3.03 WARRANTY

A. Manufacturer shall provide a hardware warranty on system operation for three-years after commissioning.  Warranty shall include telephone support and necessary customer service to ensure a fully functioning system per the submittals and project documents and drawings.

B. Manufacture shall provide a software warranty of at least one-year after commissioning. Warranty shall include any software patches, upgrades, telephone support and necessary customer service to ensure a fully functioning system.

3.04 FIELD QUALITY CONTROL

A. Furnish the services of a manufacturer's representative to assist the owner in starting-up and programming the system for the number of days set forth in section 1.07.G.  The manufacturer's representative shall be factory-trained and shall have a thorough knowledge of the software, hardware and system programming.  The manufacturer's representative shall provide the following services:

1. Setting all the addresses of all devices in the equipment.

2. Verifying and troubleshooting the integrity of the data lines (run by the contractor).

3. Assisting the contractor and owner in correcting any data line problems.

4. Coordinating any possible warranty problems.

5. Verify the Sub Billing screens match the field device readings.

6. Verify complete system operation including all hardware, software and communication devices.

7. Verify networking performance with all interfacing systems by other manufacturers.

3.05 SOFTWARE SERVICE AGREEMENT TRAINING AND SUPPORT

A. The electrical equipment manufacturer shall include a [1] [2] [3] year Software Service Agreement which provides customer with software upgrades for the software specified above as they are available.

B. The electrical equipment manufacturer shall provide a free 1-800 number for telephone support during normal business hours.

C. The Vendor shall provide training at a dedicated training facility within their Power Monitoring Headquarters, complete with software, devices and demonstrations.
END OF SECTION
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