SECTION 16290
POWER MONITORING & CONTROL SYSTEM SOFTWARE
PART 1 -  GENERAL

1.01 SUMMARY
A. This section includes the supply and installation of a complete Power Management and Control System (PMCS) as detailed on the drawings as described in this specification.
B. The contractor shall furnish and install the equipment specified herein.  The equipment shall be as shown on the drawings and outlined below.

C. Refer to the following related sections for details on quantities of monitoring points.

1. [Section 16442 – Switchboards

2. Section 16443 – Motor Control Centers  

3. Section 16xxx - LIST ALL RELATED SECTIONS FOR EQUIPMENT WITH MONITORING DEVICES INSTALLED]
1.02 SYSTEM DESCRIPTION OVERVIEW
C. The Power Management and Control System (PMCS) shall be a Web Based Monitoring & Control system that monitors all specified locations in the distribution system without any further configuration or setup required after complete installation by the contractor. The PMCS is defined to include, but not to be limited to, remote devices for monitoring, control and protection, device communication interface hardware, intercommunication wiring, monitoring stations, software, software configuration, ancillary equipment, startup and training services.

D. The PMCS software shall be designed specifically for Power Monitoring & Control. 

1.03 COMMUNICATIONS OVERVIEW
C. The PMCS system shall be able to utilize the following standard communications configurations, as a minimum, at the same time:

2. 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.

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. Standard Ethernet TCP/IP, 802.3 communications networks. Ethernet communications of either CAT-5 or Fiber Optic shall be supported at a 10BaseT communications speed. 

5. Short haul, Radio Modem and standard Telephone modem communications shall be supported.

6. The PMSC system shall be able to utilize the facilities Intranet network and Internet WAN communications networks.

1.04 SUBMITTALS
C. The following information shall be submitted to the Engineer and Owner prior to design or installation.

2. System description including an overview of the system provided with detailed description of suggested communication architecture and the screens to be provided

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

4. 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 Engineering Station.

D. 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:

2. A system description overview

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

4. Manuals for all products used in the system.

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

a. All software programs with original licenses.

b. Software data files.

c. All application software screens.

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

1.05 QUALITY
C. Codes and standards:  Provide PMCS components conforming to the following:

2. ANSI/IEEE C37.90

3. UL Listed or Recognized

4. CSA Approved

5. FCC Emission Standards

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

1.06 QUALIFICATIONS
C. The manufacturer of the equipment shall have been regularly engaged in the manufacture of the specified remote devices for a period of at least ten (10) years and demonstrate that these products have been utilized in satisfactory use in functioning systems for similar applications.  The manufacturer shall have at least ten (10) years demonstrated capability in PMCS design, installation, and start-up.

D. The manufacturer shall submit a list of existing operating installations, including major facilities, each having a minimum of 50 remote devices communicating with a Power Management Engineering Station or network.

1.07 DELIVERY, STORAGE, AND HANDLING
C. Deliver material in manufacturer’s original unopened protective packaging unless it is built into new distribution equipment.

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

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

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

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

1.08 SYSTEM START-UP AND TRAINING
C. Project management shall be provided for the entire project through a single source of contact. The end-user shall also provide a single source of contract with authority over the project to make decisions on timely bases. 

D. On-Site start-up and training of the Owners personnel on the PMCS shall be included in the project bid.

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

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

G. Supplier shall have a remote fully functional training facility for advanced PMCS training classes.

H. The project bid shall include a minimum of:

2. [___] trips for pre-startup review meetings.

3. [___] days for on-site start-up services which includes installing the PMCS software at the server location and configuring the software & metering devices. 

4. [___] days of on-site PMCS training will be provided that includes hands-on and written material.  

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

PART 2 -  PRODUCTS
2.01 MANUFACTURERS
C. [The low voltage power metering software shall be for Siemens Energy & Automation, or pre-approved equal by:

2. .

3. .  ]
2.02 PMCS SERVER & CLIENT REQUIRMENTS
C. The PMCS Server computer shall include [___ ] factory supplied server computers with at least the following features:

2. Minimum Pentium III computer with 256 MB RAM, 550Mhz, 10 GB hard disk drive, 3 ½” diskette drive, 24 x speed CD drive, 17” XGA monitor, XGA video card, full-size 101-key enhanced keyboard and a mouse.

3. Windows 2000 or Windows 2000 operating system.

4. Microsoft Office recommended

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

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

7. 100% IBM compatible.

D. The PMCS project shall included [___ ] Web Based Client computers with the following features:

2. Minimum Pentium III computer with 256 MB RAM, 550Mhz, 5 GB hard disk drive, 3 ½” diskette drive, 24 x speed CD drive, 15” XGA monitor, XGA video card, full-size 101-key enhanced keyboard and a mouse.

3. Internet Explorer 5.0 or higher.

4. Windows 2000 or Windows 2000 operating system.

5. 100% IBM compatible.

2.03 PMCS WEB BASED SOFTWARE OVERVIEW
C. The PMCS 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 Power Management Server 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 PMCS system hardware or software.  

D. The PMCS screens shall show all parameters which are available from the individual remote devices by device, including but not limited to all metered values, load status, alarm status, energy data, device position and/or status, device data logs, waveform capture, sag/swell events, etc.  In addition, the screens shall be capable (if allowed by the owner) of providing for suitable tripping, closing, and opening of appropriate remote devices.

E. The PMCS software shall provide, as standard, the following software packages to allow for maximum flexibility and expandability. 

2. The proposed system will include a PMCS system that supports unlimited Web Based clients and the following device point level packages:

a. Two (2) metering point package 

– Siemens WinPM.Net-2 or equal

b. Twelve (12) monitoring points.

– Siemens WinPM.Net-12 or equal

c. Twenty-five (25) monitoring points. 
– Siemens WinPM.Net-25 or equal

d. Unlimited monitoring points.

 – Siemens WinPM.Net or equal

F. The PMCS software Web Bases clients shall require No loading of software to view all the PMCS screens and data. 

G. The PMCS software shall allow unlimited screens and unlimited screen penetration to lower-level detailed screens.

H. [The PMCS software shall provide the following the screens as standard in the software:

a. Real-time Device information like Line to Line and Line to Neutral voltage and current readings for all Power Meters in a 3-Line diagram format.

b. Event Logs

c. Alarm Logs

d. Historical trend plots

e. Real-time trend plots

f. Waveform capture display with zoom in/out capability

g. Harmonic analysis display

h. Phasor display

i. Time-of-use display

j. Power Quality display

k. I/O status & control display

l. Setpoint and setup display

m. Device log and setup display

n. CBEMA curve display

o. Billing Report display in Excel or HTML format

p. Power Quality Report display including sag/swell counter in Excel or HTML format

q. Energy Report display in Excel or HTML format

r. Display EN50160 Report in Excel or HTML format

s. Network diagram display

t. One-click access to device logs, including long-term min/max, voltage, current, power, frequency and power factor trending.

u. Display Flicker data tables

v. All I/O shall be displayed including current state.

w. Device "OPEN", "CLOSED", "TRIPPED", and "COMMUNICATION" status.

x. All measured values supported by the given device as selected by the customer.  ]
I. 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.

J. All tables shall be customizable by the customer.

K. The base PMCS software package shall have as a minimum the following specified features.

2. System/device alarm logging and reporting:  Any changes in any device, or the system itself including log on/off, power on/off at system master computer, shall be identified and alarmed.

3. Time/event logging:  The time and causes of each event shall be logged directly to the master control unit file and/or a printer.  Time stamping capability in seconds shall be provided at the system master computer of device on/off, device alarm, device trip, and device no response.

4. Data Trending: The software shall include the following trending features:

a. All information monitored by every remote device shall be capable of being communicated and automatically trended.

b. Trending time interval and amount of information to be trended shall be user-selectable.  Trends shall have the ability to combine information from multiple devices.  Time interval selection shall be user-selectable in discrete time blocks from 1 second to many hours.  Additionally, time intervals shall have the capability of limiting recording to certain time windows of each day or a certain date range.  Automatic start and stop day/times shall be available for unattended recording.

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

2. The PMCS software shall be capable of having an unlimited number of separate user-defined passwords.

3. All actions; i.e., log on/off, device control, alarm acknowledgment, etc. shall be time and date stamped in the event log.

4. Password security access shall provide for flexible functional access.  Functions such as alarm acknowledgment, device control, device configuration, etc. shall be individually customized to each user name assigned.

5. The PMCS 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.

M. Diagnostics shall be provided to provide information on device or system malfunction, such as devices not communicating, watchdog alarms, stale date indication, etc.

N. The software shall allow the user to set an unlimited number of individual computer alarm levels for all monitored parameters, such as setting low and high alarm levels for voltage, current, motor run time, etc.  These alarm levels shall be independent of device built-in alarm levels. The alarm settings shall support signed values (+/-) as well as high and low limits.  

O. The software shall support setting multiple limits, providing additional alarm points above or below the initial limit.  

P. The software shall display the analog value that caused the alarm on the alarm screen (time and date stamped), and log same information to the event file.  

Q. The software shall be capable of taking the following actions based on any alarm:

2. Display custom text in a popup screen at the Power Management Engineering Stations

3. Display any animated diagram based on the activation of the alarm

4. Play any *.wav file accessible by the Power Management Engineering Station

5. Loop the playback of the *.wav file until an operator acknowledges the alarm

6. Activate any output on any power monitoring device in the system, as determined by the owner.

7. Page any alphanumeric pager with descriptive, customizable text on the nature and location of an alarm

8. Fax descriptive, customizable text on the nature and location of the alarm

R. The software shall have on line, context sensitive help capability included to aid in operating the software.

S. The PMCS system shall communicate to each breaker’s microprocessor based trip units, protective relay, and any digital meters on the electrical distribution system defined in this specification. Additional analog and discrete statuses required to be monitored by this specification shall be tied back to I/O units and communicated back to the power monitoring software.

T. Ability to perform mathematical operations and alarm on those calculations on the incoming monitored data.

U. Display in a real-time trending mode a graphical representation of either monitored or calculated data.

V. 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.

2.04 PMCS STANDARD REPORTING / BILLING FEATURES
C. The reporting / billing package shall be built into the PMCS software as standard and allow the user to run the following reports without configuration changes.

D. The following reports will be available in a web based software package, accessible by other computers loaded with no special software besides an updated version of Internet Explorer 4.0 or later.  Access to the reports must be limited to personal with appropriate user ID and password, as administered in the PMCS On-Line Software package.

2. Energy and Demand for the individual departments/tenants monitored by power meters in the system.  Energy and Demand should have the capability to support the local utility rate structure.  The Energy and Demand reports will include the following features as a minimum:

a. 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.

3. Power Quality summary of the entire facility.  The power quality summary shall be able to be organized in logical groupings of equipment as determined by the customer.  Power Quality reports shall include CBEMA reports, Voltage Transient Reports, Interruptions, and Steady State Reports for all devices supporting these functions.

4. Load Profile analysis to show facility power usage over a defined period of time.

2.05 PMCS STANDARD GRAPHIC DISPLAY FEATURES
C. The PMCS installation shall include as standard a graphical package that allows custom-developed graphic screens to match customer one-line drawings, customer floor plan or actual power distribution equipment front elevations, as agreed upon by owner. Owner shall be able to select colors, numbering scheme, and general arrangement of screens.  

2. The PMCS system shall include [___] custom graphical screens.

3. The Graphical construction utility and any licenses shall be included. 

4. Standard graphical pictures for analog dials, bar charts, hot-link buttons, etc. shall be included. No additional software will be required to add pictures or links to the software.

5. The Graphical package shall provide a master overview screen listing all subscreens by contract designation and from which any subscreen can be selected by mouse click operation.

6. The Graphical package shall support breaker position (where supported by the device), loading levels and links to real-time screens of individual devices represented on the active screen.

7. The Graphical package shall allow unlimited users to view and modify the custom drawings.

8. The Graphical package shall have the ability to turn logging on and off from the graphical interface screen with one-click access.

D. Animation (changing of color) of any object or line on the screen based on a change of incoming monitored data and/or a software-performed calculation shall be provided.  For example, changing of the single-line bus color based on open or closed status of a circuit breaker or starter.

2.06 COMPONENTS
C. [Insert appropriate meter specification here.]
D. Medium Voltage Protective Devices

E. Low Voltage Air Power Break Trip Units

F. Low Voltage Insulated Case Trip Units

G. Low Voltage Molded Case Trip Units

H. I/O unit capable of interfacing non-communicating equipment to receive information on on/off status, breaker status, equipment temperature, and other discrete or analog data.  The device shall also have the ability to control outputs to activate remote alarms and control breakers. 

PART 3 -  EXECUTION

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

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

3.02 SOFTWARE SERVICE AGREEMENT
C. The electrical equipment manufacturer shall include a [1] [2] [3] year(s) Software Service Agreement which provides customer with software upgrades for the software specified above as they are available.

END OF SECTION
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