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electrical monitoring and control system

Part 1
General

1.01
Scope


A.
The Contractor shall furnish and install the equipment specified herein. The equipment shall be as shown on the drawings and outlined below.


B.
This section includes the supply and installation of a complete Electrical Monitoring and Control System (EMCS) as detailed on the drawings and as described in this specification. The EMCS is defined to include, but not to be limited to, remote devices for monitoring, control and protection, device communication interface hardware, intercommunication wiring, master control unit, software, printer, ancillary equipment, startup and training services, and ongoing technical support.

1.02
related sections


A.
Section 16901 -- Sensing and Measurement


B.
Section 16902 -- Electrical Controls and Relays

1.03
references


A.
The EMCS shall comply with the applicable portions of ANSI/IEEE 802.3 and NEMA standards. In addition, the master control unit shall comply with FCC Emission Standards specified in Part 15, Subpart J for Class A application. 

1.04
Submittals -- for review/approval


A.
The following information shall be submitted to the Engineer:


1. 
System description including an overview of the system provided with detailed description of system architecture.  A customized system diagram showing location of computers, repeaters, gateways and assemblies/devices to be connected to the system, as well as types of wiring required (twisted pair, coax, fiber), and a general layout of wiring referencing the specific building/facility layout shall also be part of this description.


2.
Bill of material including a complete listing of all hardware, software, 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 and gathering data to be transmitted over the network, and master display unit. This description will include a list of all the communicating devices to be connected to the network.


4.
Typical software screen displays shall be provided in print-out form and/or disk.

1.05
Submittals -- for information


A.
The Contractor shall provide a submittal for information to include a detailed listing of customer required actions, with timetable, to insure trouble-free startup of the EMCS. This information shall include any equipment access requirement, office requirements and manpower requirements. This submittal shall include the projected system startup time-line, including training dates. In addition, a proposed detailed wiring specification in compliance with these plans and specifications shall be included. The communication wiring specification shall include proposed communication cable, including general cable ratings, and communication characteristics, cable routing proposed, termination requirements, and splicing/connections proposed to be made.

1.06
Submittals -- for closeout


A.
Final submittal data shall include a systems operation manual which shall include all the information required by section 1.04.


B.
In addition, the systems operation manual shall include the following information:


1.
Included in the system description section shall be a system description overview, descriptive bulletins and/or sales aids covering each of the components in the system.


2.
A maintenance section including all instruction leaflets and technical data necessary to setup, change setup and maintain the communicating devices and sensors.


C.
An original licensed copy of all software manuals shall be included.


D.
A section on communication wiring shall include:


1.
Type of communication wire utilized


2.
General cable ratings and communications characteristics


3.
Cable routing diagram including terminations and splicing connections made.


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


1.
All software programs


2.
Each device address listing


3.
Software data files


4.
All application software screens.


F.
A detailed startup report, including a list of customer trained individuals shall be provided.

1.07
Qualifications


A.
The manufacturer of the equipment shall have been regularly engaged in the manufacture of the specified remote devices for a period of at least five (5) years and demonstrate that these products have been utilized in satisfactory use in functioning systems for similar applications. The manufacturer shall have at least five (5) years demonstrated capability in EMCS design, installation and start-up.


B.
The manufacturer shall submit a list of at least 100 existing operating installations each having a minimum of 50 remote devices communicating with a remote personal computer.

1.08
regulatory requirements

1.09
Delivery, storage and handling

1.10
field measurements

1.11
maintenance manual -- per section 1.06

part 2
products

2.01
manufacturers


A.
Cutler-Hammer


B.
__________


C.
__________

2.02
general


A.
Furnish and install a complete Electrical Monitoring and Control System (EMCS) as detailed on the drawings and as described in this specification. The EMCS is defined to include, but not to be limited to, remote devices for monitoring, control and protection, device communication interface hardware, intercommunication wiring, master control unit, software, printer, and ancillary equipment.


B.
The EMCS shall comply with the applicable portions of ANSI/IEEE 802.3 and NEMA standards. In addition, the master control unit shall comply with FCC Emission Standards specified in Part 15, Subpart J for Class A application. 


C.
The EMCS shall be the Cutler-Hammer PowerNet system or approved equal with all the features, characteristics and options as herein specified and/or shown on the drawings.

2.03
EMCS OPERATION

A. The EMCS software shall run on a master computer, type COMPAQ, IDT, or approved equal having the following minimum features:

1. Pentium II computer with 64M RAM, 4 GB hard disk drive, color monitor, and printer

2. Windows NT

3. Parallel and serial ports

4. Auto-reboot capability upon return from power failure

B. The EMCS client application shall be capable of running on Microsoft Windows 95 or NT.

C. The EMCS system shall consist of a main network that interconnects a number of local device networks as shown on the drawings.

D. The main network shall be an Ethernet network using TCP/IP protocol communicating at 10 MegaBaud.  The physical media (Cat 5, thin coax, thick coax, fiber etc.) used to form the network shall be as shown on the drawings.  Any devices connected to the main network shall be equipped with an Ethernet communication card and communicate at 10 MB.
E. The local device network shall be interconnected with #18 gauge twisted pair shielded cable, Belden 9463 family, in properly sized conduit (when run outside of factory assembled equipment for the communication channel. The local device network shall support up to five (5) data lines in a "star" configuration to minimize cable routing cost. The network shall support up to 200 devices on the five (5) data lines without repeaters providing the maximum cable distance between the ends of the longest lines is less than 10,000 feet.  The cabling shall be polarity insensitive. The communication speed at the device level shall be a minimum of 9600 baud.   Devices shall communicate at their maximimum baud rate regardless of the number of devices on the network.

F. The system shall alarm on detected faults in communication servers or remote devices.

G. 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
COMPONENT INTERFACE

A.      Furnish and install Ethernet links in each substation or equipment room as shown on the drawings. An unlimited number of Ethernet links shall be capable of being added to the network.  The Ethernet links shall provide positive two-way communication between the main Ethernet network and the local device network.   Each Ethernet link shall be expandable to communicate to up to 200 devices.  Ethernet Links shall provide historical logging capability to reduce Ethernet network traffic and provide temporary storage in case of the loss of the Ethernet network.

B. Furnish and install single device Ethernet links to devices as shown on the drawings.  The product operated Ethernet Link shall provide communications at 10 MB over the TCP/IP Ethernet network

C. Remote devices shall either have built-in communication capability or separately mounted communication module capable of communicating information between the remote device and the Ethernet Netlink. Each remote device with built-in communication capability or each separately mounted communication module (PONI card) shall have field-settable addresses capable of providing each remote device on the network with an individual address for identification of each remote device on the network.

D. The local device network communication signal shall be Frequency Shift Keyed (FSK), carrier-based, 115 kHz nominal frequency to ensure no interference from 60-cycle power system.

E. All local device network communication system components shall have a dielectric isolation of a minimum of 2200 volts line-to-ground without damage to communication capability.

2.05
EMCS SOFTWARE

A. Provide a complete software package equal to the Cutler-Hammer PowerNet Software Suite. The software system shall have a Client/Server architecture that allows multiple monitoring stations to access data simultaneously over a TCP/IP Ethernet network.  The system shall consist of servers and clients as follows:

1. DeviceServer The PowerNet server that enables communications on a TCP/IP network providing PowerNets clients with real time device metering information, event information, waveforms, and historical profile data.  The Device Server shall be licensed for the number of devices shown on the drawings.

2. NetPower License Manager  PowerNet server that issues floating licenses to users for the client applications. License Manager shall allow multiple users to share licenses and  provide the capability for an entire site to share a single license over the Ethernet Network.  Provide the capability for x simultaneous users to be managed by the license manager. Use of hardware keys to enable client applications is not acceptable. 

3. NetPower Security Manager PowerNet client application that allows an unlimited number of user accounts to be created with specific privileges.  Users can be granted privileges, based on their user id and password, to perform various control functions in the system.  

4. NetPower Monitor PowerNet client that provides a spreadsheet like user interface for real time monitoring and control.  The software shall have drag and drop configuration with the ability to save mutiple views allowing users to view only the information most important to them.  Device information shall be displayed using Active X screens.

5. NetPower Configurator PowerNet client that allows configuration of PowerNet devices across the network.  The configurator shall be able to set up custom polling down to the parameter level in each device to optimize polling for the information of most interest by the user.  

6. NetPower Bill PowerNet client that allows customers to allocate energy costs.  Energy cost allocation shall be based on KWH and peak demand coincident to the utility’s peak demand.  It shall be possible to create multiple utility rate structures to compare with monthly billing information allowing evaluation of potential savings by changing to a new rate structure.

7. NetPower Trend PowerNet client that creates graphical load profiling from historical energy data.  Data shall be able to be displayed from individual meters or energy users when used in conjuction with the Ebill client.  

8. NetPower Tools  PowerNet client that provides tools to archive and restore historical data.

9. NetPower Setpoints PowerNet client that provides access to current meter and protective relay settings.  Devices that allow remote configuration through software shall be able to be configured on line.  Meter and protective settings can saved to disk for downloading to other devices.  An unlimited number of protective relays shall be able to have their coordination curves displayed graphically in a log-log format for verification of proper system coordination.  Trip curve pickups and time delays shall be able to be modified on line.

10. NetPower DDE Server PowerNet client that provides  DDE information to DDE compatible software.

11. NetPower Waveform PowerNet client that allows reading and displaying of the waveform data collected by the power monitoring devices. The graphic format will display the data in an oscilligraphic format and in a Fourier Amplitude Spectrum graph. Positioning the pointer anywhere on the graph shall provide the value of the magnitude of the harmonic  Multiple viewing windows shall be provided.  The software shall also display the metered values saved at the time of the waveform capture. Up to three (3) oscilligraphic windows shall be present on the screen at one time, each capable of overlaying (3) separate current or voltage waveforms withing a window.

12. NetPower Integrator:The software shall include the capability to create custom object oriented programmed (OOP) graphics to allow for such things as system one-line drawings, flow diagram of system, equipment front view drawing, site plans, and any graphic representation desired by the customer. The drawings shall allow for the insertion of customer-selected variable tags providing real-time available information from the remote devices. The graphics package shall use Active X display windows to reduce the number of tags required to be programmed into the system.  The graphics package shall allow for unlimited screen penetration to lower-level detailed screens. Graphics packages shall be licensed on a per station basis.  Enhanced Graphics features shall be as follows: 

a) Animation (changing of shape, color, orientation, or configuration) 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, closed, tripped status, or monitored values of a circuit breaker or starter.

b) Ability to perform mathematical operations and logic functions on the incoming monitored data

c) Display in a real-time trending mode a graphical representation of either monitored or calculated data. This shall include line charts and bar graphs with animation.

d) Library of objects for customer modification of graphic screens.

e) Custom-developed screens to match customer one-line drawings, customer floor plan and actual power distribution equipment front elevations shall be provided as part of the graphics package. Owner shall be able to select colors, numbering scheme and general arrangement of screens. Provide a master overview screen listing all subscreens by contract designation and from which any subscreen can be selected by mouse click operation.

f) Automatic routing to appropriate one-line shall be provided on an alarm condition

g) Capability of integrating multiple vendor’s device information into the graphics screens.

2.07 SYSTEM COMPONENT DETAILED SPECIFICATIONS

A. Furnish and install the computers meeting the requirements previously outlined and the communications components as shown on the drawings.  The computers and software shall be tested as a complete assembly before shipment.


B.
System shall be capable of communicating with the following devices where shown on the drawings or specified to be included in assembled equipment:


1.
Meter Monitor (MM) device, Cutler-Hammer IQ Data or approved equal


2.
Generator Meter Monitor (GMM), Cutler-Hammer IQ Generator or approved equal


3.
Meter Monitor and Protection (MM&P) device, Cutler-Hammer IQ DP-4000 or approved equal


4.
Meter Analyzer and Protection (MA&P) device, Cutler-Hammer IQ Analyzer or approved equal


5.
Sub-Metering Module (SMM), Cutler-Hammer Energy Sentinel or approved equal


6.
Central Energy Display (CED), Cutler-Hammer Central Energy Display or approved equal


7.
Microprocessor-controlled motor starter or contactor, Cutler-Hammer Advantage Motor Starter or contactor and associated Central Monitoring Unit (CMU) or approved equal


8.
Modular Overload Relay (MOR), Cutler-Hammer IQ-500 or approved equal


9.
Motor Protective Relay (MPR), Cutler-Hammer MP-3000 or approved equal


10.
Addressable Relay (ADR), Cutler-Hammer Addressable Relay II or approved equal


11.
Microprocessor-based Trip Unit (TU), Cutler-Hammer Digitrip RMS, Digitrip Optim or approved equal


12.
Assemblies Electronic Monitoring (AEM) unit to monitor microprocessor-based trip units, Cutler-Hammer Assemblies Electronic Monitor II, Breaker Interface Module or approved equal


13.
Microprocessor-based Medium Voltage Trip Unit (MVTU), Cutler-Hammer Digitrip-3000 or approved equal


14.
Microprocessor-based Automatic Transfer Switch (ATS), Cutler-Hammer IQ Transfer or approved equal


15.
Resistance Temperature Detector (RTD) for transformer or motor temperature detection, Cutler-Hammer Universal RTD Module or approved equal


16.
Adjustable Frequency Drives (AFD) for speed control of motors, applicable Cutler-Hammer AF series drives or approved equal


17.
Microprocessor Breaker Controller (BC) for opening and closing electrically operated breakers and providing status feed-back, Cutler-Hammer Breaker Controller or approved equal


18.
Microprocessor-based Analog Input Module, capable of supporting up to 16 analog input points, anywhere on the network. The analog points shall include instantaneous, average and maximum value for each point. In addition, any point on the module could be configured as a counter, digital input or elapsed time meter.

part 3
execution

3.01
WARRANTY


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


1.
One (1) year free telephone technical support


2.
Warranty on all hardware supplied under this system shall be for one (1) year from start-up or 18 months from shipment, whichever is less.

3.02
factory testing


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


1.
Configure and load all software


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


3.
Demonstrate full system functionality.

3.03
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.

3.04
field quality control


A.
The contractor shall furnish the services of a manufacturer's representative for a minimum period of three (3) 8-hour days to assist the owner in starting-up and programming the system. 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 line (run by others)


3.
Assisting the owner in correcting any data line problems


4.
Coordinating any possible warranty problems with the PCMS


5.
Configure the EMCS software to match the field devices.

3.05
field adjustments

3.06
field testing


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


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

3.07
manufacturer's certification


A.
A qualified factory-trained manufacturer's representative shall certify in writing that the equipment has been installed, adjusted and tested in accordance with the manufacturer's recommendations.


B.
The Contractor shall provide three (3) copies of the manufacturer's representative's certification.

3.08
training


A.
The contractor shall furnish the services of a manufacturer's representative for a period of three (3) 8-hour days to train the owner's personnel in operation and programming of the system. The manufacturer's representative shall be factory-trained and shall have a thorough knowledge of the software, hardware and system programming. The training session shall be provided for approximately five (5) people and shall include:


1.
Hands-on training of site personnel


2.
Explanation of system operation


3.
Explanation of devices


4.
Explanation of owner's system.


B.
AFTER STARTUP SUPPORT:


1.
The EMCS manufacturer shall provide a 24-hour 800 telephone number manned with Engineers/Technicians expert in EMCS devices, software and communication system troubleshooting or capable of providing technical information.
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