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Section 260913
Electrical Power Monitoring System (EPMS)

PART 1 - GENERAL
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SCOPE

Contractor shall provide an Electrical Power Monitoring System (EPMS) for all the power
equipment as well as other monitoring systems that provide Electrical, HYAC and life/safety
functions for a facility/campus operation, critical site operation or process operation as
indicated on the drawings.

RELATED SECTIONS

Section [261116] — Secondary Unit Substations

Section [261213] — Medium Voltage Transformers
Section [261216] — Dry Type Medium Voltage Transformers
Section [261219] — Pad Mount Transformers

Section [261323] — MV Metal Enclosed Switchgear
Section [261326] — MV Metal Clad Switchgear

Section [262300] — Low Voltage Switchgear

Section [262313] — Paralleling LV Switchgear

Section [262413] — Switchboards

Section [262416] — Panelboards

Section [262419] — LV Motor Control Centers

Section [262600] — Power Distribution Units

Section [262923] — Variable Frequency Motor Controllers
Section [263213] — Engine Generators

Section [263353] — Static Uninterruptible Power Supply
Section [263600] — Transfer Switches

Section [264313] — LV Surge Protection

REFERENCES

The EPMS 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.

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,
software configuration, and startup services being supplied under this contract.
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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 uni. This description will
include a list of all the communicating devices to be connected to the network
Typical software screen displays shall be provided in printout form and/or on disk.

4. Detailed One-Line diagrams depicting the EPMS connectivity for the Web-
Server, Data Acquisition Devices, monitored equipment and sensors.

5. Standard/Optional Software Dashboard(s).

6. Detailed points list for each device, sensor or other system listing each data
point to be acquired and monitored by the EPMS. 3™ Party OEM's to provide a
data register list for the intelligent devices in their equipment to the EPMS vendor
upon request.

7. System testing and commissioning description.

8. Training syllabus for on site training of end-users.

B. The Proposal shall include a compliance review of the specification and any other
related documentation. Notations utilizing C for Compliance, D for compliance with
deviation and E for Exception shall be listed beside each paragraph of the
specification.

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 EPMS. 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,
communication characteristics, cable routing proposed, termination requirements, and
splicing/connections proposed to be made.

1.06 SUBMITTALS — FOR CONSTRUCTION

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

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

1. A system description overview, descriptive bulletins and/or sales aids covering
all components in the system

2. A maintenance section including all instruction leaflets and technical data
necessary to set up, change setup parameters 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 which includes:
1. Type of communication wire utilized
2. General cable ratings and communications characteristics
3. Cable routing diagram including terminations and splicing connections made

2 of 17



1.07

1.08

1.09

1.10

1.11

Electrical Power Monitoring System
Section 260913

E. A detailed startup report, including a list of trained customer personnel shall be
provided.

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 fifteen (15) years
and demonstrate that these products have been utilized in satisfactory use in
functioning systems for similar applications. The manufacturer shall have at least
fifteen (15) years demonstrated capability in EPMS design, installation and startup.

B. The manufacturer shall submit a list of at least 50 existing operating installations.

REGULATORY REQUIREMENTS

DELIVERY, STORAGE & HANDLING
FIELD MEASUREMENTS

OPERATION AND MAINTENANCE MANUAL

PART 2- PRODUCTS

2.01 MANUFACTURERS

A.

B.

C.

Eaton Foreseer Software

2.02 SYSTEM DESCRIPTION

Provide an Integrated EPMS for the power equipment as well as other monitoring systems
that provide Electrical, HVAC and life/safety functions for a facility/campus operation,
critical site operation or process operation as indicated on the drawings..

The EPMS shall be comprised of Web-Server software for dynamic graphical
representation, managing data input/output and storage and sub-set/sub-function user-
access. Data Acquisition Devices for acquiring data from monitored equipment, sensors,
instrumentation and other site management/monitoring system and various communication
/conversion devices for transmitting data and providing connectivity for the overall system.

Examples of equipment, sensors, instrumentation, meters and other systems monitored by
the EPMS:

1. Power - Uninterruptible Power Supplies, Power Distribution Units, Static Transfer
Switches, Branch Circuit Monitoring, Generators, Switchgear, Switchboards,
Automatic Transfer Switches, Utility Input Power, Power Quality/Quantity
Instrumentation, Protective Relays, Breaker Trip Units, and Meters, etc.
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2. Other Systems - Leak Detection, Fire Detection/Suppression, Battery Monitoring,
Fuel Management, Building Management, Security Systems etc.

D. Data Acquisition/Control: Where ever possible, data acquisition shall be obtained through
direct TCP/IP or serial network interface to equipment, instrumentation and other systems
Monitored device OEMs to provide requirements for software connectivity and provide
proprietary or open protocol information and other documentation necessary to allow the
EPMS supplier to develop a communication interface in order to acquire data from their
equipment or system to the EPMS. Communication ports required shall utilize TCP/IP, RS-
232C, RS-422, RS-485 as required. Other forms of data acquisition shall be analog (4-
20ma, 0-5VDC etc.) for all measured values and digital (dry contact etc.) for all alarm and
status readings.

E. EPMS Connectivity: The EPMS shall be completely Web enabled for connectivity to the
Network. Network access shall be available through standard web browsers. The Web-
Server connectivity to the data acquisition devices shall be through LAN/WAN TCP/IP,
HTML, serial RS-485/422/232.

F. The EPMS is based on a Web-Server architecture and shall acquire data directly from
power and environmental equipment, sensors and other monitoring systems. The data
shall be compared to pre-established alarm thresholds and, if outside of parameters, the
system shall alert appropriate personnel in an automated process. The system shall supply
software tools to assist in rapid response to events as well as proactive management of the
installed site(s). These tools shall include real-time data display, multiple alarm notification
capabilities, automated and queried data analysis routines from an on-line database and
automated reports. All of these capabilities shall be accessible through an intuitive
graphical user interface designed as a native 64-bit, MS-Windows Web based application
which provides a representation of the site or sites' global location, building plan and floor
plans, location of monitored equipment within those floor plans and an easy to use
navigation system within those representations. Customer to provide floor and site plans to
EPMS vendor in .dwg format or incorporation in graphic screens. Also, dynamic one-line
diagrams of equipment shall be available to provide system views such as power
distribution when supported by device communication or dry contact input as shown on the
drawings. A semi-custom dashboard providing an overview of the sites overall status will
be included. Custom dashboards to manage critical items such as Utility Outage
Management and Power Capacity shall be available.

G. The EPMS shall provide complete flexibility as to the system architecture. At a minimum
the follow configurations must be supported:

1. Single Site: Configured as a local site system with the Web-Server deployed at an
individual site. The data is accessed and stored at the local level. Configuration
represents graphical views and access to all data on this Server. System will allow
for multiple Internet Explorer connections for on or off site personnel.

2. Multiple Sites: Configured as a local Web-Server site system with Servers
deployed at each individual site where the data is access and stored. Web-Server
configuration is expanded to provide access to any Server on the network or via
Internet with proper authorization. Once connected, the individual site servers shall
have complete functionality with any Server on the system. Data Acquisition
Devices may be deployed at smaller sites to transmit data to any Server on the
network.

3. Enterprise System / Enterprise Server: The EPMS shall be configured with a
single Web-Server cable of supporting up to 500,000 inputs located at a command
center receiving data from multiple remote locations without Servers. This
architecture will provide for data access from Data Acquisition Devices located
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throughout the enterprise via TCP/IP intranet or internet. See section 2.05 A.4 of
this document where deploying a “Data Acquisition Network Device” will be the
primary technology utilized at larger remote sites. Data is accessed by these
devices and forwarded to the Enterprise Server located at the command center
where it is managed and stored. The Web-Server can be configured to display the
entire enterprise, regions with appropriate sites or individual sites depending on the
user requirements.

4. Enterprise System / Manager of Mangers: The EPMS shall be configured as a
distributive system with Servers deployed at remote sites for local data access and
storage. The Enterprise Server at the command center shall be able to receive
data and alarms from the remote Servers so that information is accessed,
managed and stored at both the local sites and the command center. This
configuration will allow for hot redundancy of the Enterprise Server so that there will
be no interruption of operation when multiple Enterprise Servers are utilized. When
using multiple servers they shall automatically synchronize all alarm
thresholds/properties so that a change on the primary server is reflected on the
redundant server without user intervention.

5. All of the system configurations listed above shall support sub-set/sub-function
availability at the web user level to both internal and external customers for the
purpose of monitoring, data analysis and alarm management within the sub-set or
sub-function responsibility.

2.03 WEB-SERVER HARDWARE

A. The Web-Server hardware shall be designed for real-time, dedicated monitoring on a 24
hour, seven days per week basis. Web-Server shall auto-reboot upon power loss and
restore with all applicable programs initiated without user intervention. The Web-Server
shall run as a service.

B. Minimum Configuration: Dual Core Xenon processors 2.33 GHz with 2 GB RAM, two 146
GB SAS hard drives mirrored, CD-RW/DVD read/write drive, Floppy drive, Dual 10/100
NIC on board, 17 inch flat screen monitor, 101 key enhanced keyboard. Web-Server shall
be available as a tower or rack mount unit. Windows 2016 Server Std. R 2 w/5 CAL's.

C. The Server shall be capable of supporting the following hardware:

Mouse.

High-speed printer.
Dial-up modems.
Ethernet 802.3 (TCP/IP).

PR

2.04  ANCILLIARY DEVICES

A. The EPMS vendor shall offer a variety of Data Acquisition products in order to acquire,
convert and route the data from monitored equipment, sensors and other instrumentation
to the appropriate Server. All or part of the following materials must be available as
components of the final system configuration depending upon the specific equipment
monitored, sensors installed, and data acquisition network:

1. Serial Converters:

a. 4-wire RS232-485 converters: Full Duplex, 64 KBPS, 110 VAC input power,
4000 foot maximum transmission distance.
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b. 2-wire RS232-485 converters: Half Duplex, 115200 Baud max., 1500 Vrms
max. common voltage, 110 VAC input power, 4000 ft max transmission
distance.

c. RS232-422 converters: Full Duplex, 34.8 KBPS, DTE/DCE select, terminator
select, 110 VAC input power, 4000 foot maximum transmission distance.

Serial to Ethernet multiplexers: 100bT Ethernet to 1,4 ,8,16 or 32 port serial

connectors, RS232/RS422/RS485 selectable output.

Cable: Serial Data Acquisition Network cabling shall be shielded twisted 2-Pair, 22

AWG, 7 /30 strand or equivalent. IP Cable shall be CAT5e or greater. Cabling to

be installed consistent with the latest version of TD17513 Eaton Electrical Field

Devices Communication Wiring Specification Application Notes.

Data Acquisition Networked Device: Dual 10/100 Base-T Ethernet Ports. Data

access for up to 5,000 data points of any mix of analog and digital. This device

shall have no moving parts and will self configure in the event of replacement. This
device shall support all Device Drivers listed in Appendix A for direct data
acquisition from equipment.

Data Acquisition Terminal: 8 analog, 16 dry contact inputs and 16 relay outputs.

Communications is Modbus utilizing 10Base-T Ethernet, individually 1P

addressable.

A/D Input Device: Shall be modular in design to accept from 8 to 40 analog and/or

16 to 80 digital inputs in a single enclosure. Communication output is ModbusTCP

utilizing 10Base-T Ethernet, individually IP addressable.

Digital Input Device: Shall be modular in design from 16 to 256 digital inputs. RS-

232/422/485 output.

Sequence of Event Recorder: Up to 48 digital inputs per module with the ability to

time and date stamp events to 1 ms. Communication is ModbusTCP utilizing

10Base-T Ethernet, individually IP addressable. Time synchronization
accomplished between SER units supported by IRIG-B or NTP.

Network time server that provides both NTP and IRIG-B synchronization signal to

devices capable of receiving timing signals. Cabling from time server to remote

devices receiving time signals by installing contractor.

Branch Circuit Monitoring: Current transformers ranging from 10- 50 amps each

configured for monitoring forty-two branch circuit breakers. Communicaton will

support Modbus RTU and up to sixteen (16) can be networked together as a single
communication link to the Server.

2.05 NETWORKS/COMMUNICATIONS

Data Acquisition Network: The System shall gather data from all monitored equipment and

Data Acquisition Devices via a serial RS-232/422/485, TCP/IP or HTML network. The data
acquisition network configuration shall be designed to maximize data throughput at the
fastest rate possible. While some equipment and sensors may be connected in series, the
primary data acquisition network is a star topology. Each leg of the star connects like
equipment and devices to the Server(s). This approach allows data to be acquired directly
from equipment sources. Each network leg into the Server(s) can be individually
configured to poll for measured values such as voltage, current, flow, frequency,
temperature, status and time intervals in addition to a variety of other equipment readings.

1.

The configuration of each network leg into the Server(s) is via “Device Drivers”.
Device Drivers provide a high level communications link between the Server(s) and
the monitored equipment and other systems. Device Drivers shall be available for
connected devices, including ones using proprietary protocols or open protocols
such as Modbus, BACnet, OPC or SNMP.

The Server will allow mass configuration of at least up to 150 devices at atime
including network settings, IP addresses as well as device configuration details.
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3. The Server data acquisition network shall be configurable with any mix of fiber,
CAT5e and twisted paired cables needed to optimize the facility's device
integration.

4. Networking options shall be available for high-speed data collection with
transmission speeds ranging from 9.6 to 1Gbps Baud.

5. Server(s) shall poll their device-input channels for current data and alarm status.
The scan rate shall accommodate the manufacturer's maximum data output
specifications for each piece of equipment being monitored.

6. The Server data acquisition network shall be designed with a high degree of
flexibility to meet immediate connectivity requirements as well as expansion
demanded by future growth.

7. The Server data acquisition network architecture shall allow the user to temporarily
disable a single data collection node for the purpose of adding sensors, without
disrupting normal data acquisition.

8. The communications between the Data Acquisition Devices as described in 2.04.A.
5-11 and the Server(s) shall be accomplished through direct serial connection,
TCP/IP or HTML.

9. Server to have the capability to expose real time data to 3 party systems via a NIC
utilizing either Modbus TCP/IP, BACnet I/P, or OPC. EPMS vendor to supply a
data register map to 3" parties so that 3" party can issue read commands as
needed.

Enterprise Networking: Wide Area Networking (WAN): Support for Fractional T1, DSO,
ATM, Frame Relay and the Internet shall be demonstrable and inherent in product design
and capability. Application diversity shall include high-speed remote data acquisition via
Ethernet over WAN for the Web-Server with either the Windows based and Web based
application. The use of a WAN, Intranet or Internet shall be transparent to the application.

2.06 WEB-SERVER SOFTWARE — BASIC FUNCTIONALITY

The Web-Server software shall be a native 64-bit, MS-Windows application developed
specifically for the use in the PEMS system.

All customized aspects of the Web-Server, including alarm channel assignments and
alarm set points shall be configurable and modifiable from the Web-Server without the
need for programming skills. These modifications shall not require the system to be taken
off-line.

The Web-Server shall poll all Data Acquisition Devices and monitored equipment for
current values, change of state and alarm status.

Data input capacity of the Server shall be scalable to accommodate from 32 data points up
to 500,000 on a single Server. Each server shall accommodate up to 3000 device
addresses. Should more than 3000 devices be installed on a given LAN/WAN, then the
use of a Manager of Manager architecture or the use of Data Acquisition Engines may be
employed.

The Web-Server is capable of acquiring and displaying data up to once every 200ms,
depending on the network architecture, and scan rate supported by the equipment’s
device driver.

The Web-Server continually checks all channels for user defined alarm conditions,
automatically reporting any excursions.
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The Web-Server shall allow the user to define channel descriptions, units, true/false
messages and other properties such as hysteresis and scaling. All settings are available
to the user also via a Web Browser thin client.

Any Web-Server shall be capable of interfacing with any signal from any support system or
sensor including all analog, digital and documented Device Drivers listed in Appendix A.

The web-Server shall be supplied with Windows 2016 Server operating system.

The Web-Server shall be capable of directly receiving data from equipment or Data
Acquisition Devices from remote locations.

The Web-Server shall be capable of being configured as an Enterprise Server and receive
Data from other Servers or from Data Acquisition Networked Devices.

The Web-Server must support a wide array of mathematical, transcendental and
conditional functions that allow users to create derived or calculated data based on actual
data points from monitored equipment or sensors. Examples of derived channels include
rate of change, iffthen comparisons, energy efficiency calculations, power capacity
scenarios etc.

Derived channels from the Enterprise Server shall be able to link to derived channels from
remote Servers in order to expand the creation of information through shared data from
other Servers related to the operation of the entire enterprise. These channels must be
created dynamically without taking the system off-line.

There shall be no distance limitation between any remote site and a Web-Server.
The Web-Server shall have the ability to archive data to an online database.

1. Digital channels shall archive each change of state.

2. Analog data archiving selections shall include user-selected options of minimum,
maximum, average and first or last values.

3. The minimum rate at which average data shall be archived to the database shall
be one minute for each analog data channel.

4. All data channels from all devices shall be archived.

5. The Server(s) shall be capable of supporting a minimum of three (3) years of
historical data on an on-line database.

6. The Web-Server shall support user installed Windows SQL database as an on-line
database in lieu of the standard database shipped with the Web-Server.

The Web-Server shall have the ability to integrate MS SQL 2016 Server database for on-
line data storage. The database shall be able to be stored offline through other storage
devices attached to the local area network.

The Web-Server(s) shall support an automatic back-up feature. Archived data may be
transferred to a user defined networked back-up device.

The user may select back-up times for the Web-Server, which will then occur
automatically.

2.07 WEB-SERVER SOFTWARE — USER INTERFACE FUNCTIONALITY

A. Web-Server software shall be available as both a native 64-bit, MS-Windows application

capable of running also in 64-bit environments and a Web based browser application
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providing a professional graphical user interface designed to support all of the Web-Server
functions detailed in this specification. It shall have the flexibility to allow each user to
display information based on their personal preference.

B. The Web-Server shall be designed with a multi-level hierarchy with a “drill down” features
offering a global view of the site(s), building floor plans from CAD files, graphical
renderings of monitored equipment, data displays depicting real time operating detail and
data for each individual data point.

C. The Web-Server shall be able to display the information from multiple sites / Servers.

D. Full authentication and authorization for web based viewing of data available from the Web-
Server must be supported using HTTP protocol (non-secure) or HTTPS protocol (128-bit
encryption using SSL) or both.

E. The Web-Server password structure shall permit administrators to determine if a user will
be allowed to manage alarms, access reports, change Server(s) functionality, change
control parameters and modify views.

F. The Web-Server User Interface shall support Dashboards, floor plans, one-line diagrams
and equipment views.

1. The Web-Server User Interface shall include a semi-custom dashboard
providing the user with an overview of the critical elements of each facility or
location.

2.  The Web-Server User Interface shall be capable of configuring and displaying
customized floor plans, equipment diagrams, equipment views, and one-line
diagrams. These graphical views shall be easily modified.

3. The Web-Server User Interface shall provide on-line tools so that animated,
dynamic one-line diagrams and floor plans may be developed. For example,
animation includes change of color to represent changes in power flow or
open/close position reflects change in a circuit breaker.

4. The User Interface visual displays shall depict the layout of the site, critical
support equipment, and sensors. The views can be updated and modified to
accommodate changes and growth.

5. Equipment and sensors shall be geographically and realistically represented and

located on floor plans, based on user supplied CAD .dwg files.

6. The equipment views shall represent the current real-time value for all channels
and the alarm condition of the associated channel.

7. The Web-Server User Interface shall support Flash animation and AVI files to
enhance the dynamic appearance of the appropriate views.

8. The Web-Server User Interface shall support the use of I-Frames to embed web
pages from other systems on any view within the system.

G. Alarm Management: The Web-Server software shall provide the means to easily Identify
problems, and provide on-line information for users to resolve existing and potential
failures.

1. The Web-Server shall include a stop light color scheme (green, yellow, and red)
for easy identification of alarm conditions. Equipment icons within floor plan
views of the Web-Server software shall also support the above stop light color
scheme.

2. Each analog channel shall be measured against four alarm limits (hi-hi, hi, lo
and lo-lo) configurable at the Web-Server. Green shall indicate normal state,
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yellow shall Indicate a hi or lo level alarm, and red shall indicate a hi-hi or lo-lo
level alarm. Blue shall indicate an acknowledged alarm condition, purple will
indicate a device manually disabled condition and gray will indicate a loss of
communication.

3. Operator alarm response instructions shall be configurable for each alarm
threshold of every channel.

4. An Alarm Management screen shall display the Server name, time of the alarm,
the alarm priority, the alarm value, and the current value. Each active alarm shall
be automatically prioritized based on a numeric value assigned by the user.
Alarms may be sorted by time of alarm (ascending or descending order), type of
alarm, monitored point, alarm priority or Server(s) location. Alarm filters shall be
available to allow the user to select specific alarms or groups of alarms to
display on the Alarm Management screen.

5. The Alarm Management screen shall be accessible with a mouse click or single
keystroke from any level of the system software.

6. A specific Alarm Information screen shall display the individual alarm, alarm
level (yellow/red); time of occurrence, value or status that caused alarm, current
value or status and user message. The user message must support up to 256
characters.

7. From the Alarm Information screen, the alarm may be acknowledged or re-
armed.

8. Alarm processing shall be able to be disabled for any data channel without
affecting the real time data acquisition or archiving function.

9. It shall be possible to acknowledge and re-arm active alarms in either the Alarm
Management or the Alarm Information Screen. It shall be possible to select
multiple alarms for acknowledgment and rearming from the Alarm Management
Screen. The Web-Server shall provide alarm notification when minimized and
when the user is utilizing another software application. This notification will
automatically appear to inform the user of the presence of an alarm.

10. The EPMS system shall be capable of supporting data acquisition hardware to
time stamp events and alarms from monitored equipment through-out the site
from 1msec-1 second.

Message Management: The system shall include an independent messaging system that
allows the user to define a list of message destinations, i.e. emails, paging telephone
numbers, and SNMP traps to be sent in the event that an alarm condition occurs.
Message Management shall be available from the Web-Server or other installation
location.

1. The Message Management shall support automatic message escalation such
that the paging will automatically escalate through a pre-defined user hierarchy
until an alarm is acknowledged.

2. The system shall support alpha/numeric paging and the industry standard TAP
paging protocol to ensure compatibility with any paging system. Alpha paging
shall support unique and explicit alarm messages for up to 256 characters and
up to four levels of messages for every monitored point.

3. If e-malil is utilized, the system shall support Microsoft Windows Messaging.
Message Management uses the default Profile to send Windows Messages to
the user defined service.

4. All alarm messaging shall be automatic with user defined unanswered message
times prior to automatic sending of the next message on the list. Automatic
escalation shall be provided such that messaging continues until an alarm is
acknowledged.

5.  Each of the channels shall accommodate an independent list such that the
personnel or service vendors responsible for the alarmed equipment/area shall
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be promptly notified of the event. Each system shall be capable of supporting a
unique list for any combination of channels.

Each system shall support a minimum of ten addresses/numbers for each
monitored point.

Each entry on the list shall have the option to select different message
destinations based on the time of the day.

There shall be a simple mouse click method to automatically remove an
individual from a phone book as temporarily unavailable, regardless of the
number of call lists that person appears on.

The Message Management will support Simple Network Management Protocol
(SNMP) trap functionality.

he system shall support a Command Line Interface feature for any alarm event
to be sent to an external Management System(s) in order to provide enterprise-
wide notification of critical events.

Message Management will provide a default feature to allow users to establish
alarm operation as described above one channel. This channel will serve as the
default for all other devices and channels without the need for setting up each
individual channel.

Message Management shall be capable of sending an alarm notification in the
case of a loss of connectivity to the server alerting the user to the possibility that
the server or server hardware may be non-functional.

I.  Custom Applications: The system can accommodate the development of custom
applications

Scheduled Maintenance dashboard application for presetting scheduled
maintenance windows to disarm selected devices that maintenance will be
performed on. Disarmed devices allow continued monitoring and archiving while
disabling alarms unnecessarily notifying personnel..

Brach Circuit Monitoring application shall have a graphical user interface for
depicting the panel and including breaker sizes, number of poles per breaker,
and breaker load assignments.

J. Data Analysis: The system shall include online data analysis for real time and historical
review for all data points monitored.

1.
2.

The default time period for graphing data shall be 24 hours.

Each Web-Server shall be able to select any point to graph against any other
point from any connected Server. Web-Server software shall support up to 20
different traces in any graph window simultaneously and from any Server(s)
without requiring the user to predefine any combination.

Both analog and digital data traces shall be simultaneously supported.

Each Web-Server shall be able to graph data from any monitored point by
simply pointing and clicking on a data value or group of values. Graphing shall
be available via context sensitive “right mouse click” functions. The historical
data can be graphed at the Web-Server within the total time frame of the
database (1-5 years), determined by the user with a maximum interval of 180
days on any one graph.

The X-axis time frame shall be user alterable from one minute to 180 days and
shall be configurable from an easy to use menu displaying a beginning date
calendar and an ending data calendar for setting the time period.
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The time interval shall be easily selected through a calendar menu at the Web-
Server. No programming, construction of data tables, or exporting of data from
the Server(s) to other graph programs shall be required.

The Y-axis scale for any analog channel shall be user modifiable to optimize
visual resolution. In addition, the Y-axis function shall support an auto-scale
capability.

The Web-Server shall support the ability to “step through” each data point
comprising any graph to see the value, date and time, which is plotted for that
point. The Functionality shall be accessible via tool bars or pull down menus.
Standard statistical information such as mean, median, range, standard
deviation and trend shall be available on-line, for any analog data graph desired
by the user and displayed simultaneously for each trace displayed.

Through either a menu selection or a point and drag mouse function, any graph
shall support an instant zoom in or zoom out feature to allow users to expand or
reduce the time frame.

The established alarm limits for any channel on a graph shall be displayed upon
user request.

The Web-Server shall also provide the ability to graphically plot data in real time
as it is received from the Server(s).

In addition to graphing historical data, the Web-Server shall be able to project
analog graphs to the number of days graphed for the historical data based on
the trend of the data. The Web-Server shall have the ability to display the
intersect between the future data trend for the primary trace and the alarm limits.
The graph will also display the date and time of a potential alarm excursion.

The Web-Server shall have the ability to project analog data 180 days ahead
based on historical data analysis and enable the user to set threshold alarm
points for potential future events and overlaps.

The Web-Server shall be able to access data from Servers at different locatons
and conduct all of the functionality listed in this section.

The Web-Server shall be able to save any user defined graphing configuration
including x and y axis settings as well as multiple channel displays in both a
relative and fixed time frame.

: The Web-Server shall provide the following automated reports:

Alarm report for one, seven and thirty days. These reports will show time of
occurrence, time of alarm acknowledgment, time of alarm rearm by data point.
Alarm reports can be selected based on time interval, specific data points,
specific equipment or any combination.

Custom alarm report supporting user entered time frame and monitored device
selection.

Notes report for one, seven and thirty days date and time stamped for all notes
entered by the user.

Custom notes report supporting user entered time frame and monitored device
selection.

System diagnostic reports and Up/Down Log.

Audit Report which logs any changes to the system by user, date and time.
Channel Report which lists all of the data channels configured on the system.
Channel Data Report list the min/max/average readings for a user specified time
period.

L. The software shall have full editing capabilities to allow the user to edit the views, add data
points and change any other aspect of the Web-Server display without interruption to the
monitoring function.
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The Web based editor shall provide top line editing so that what the user displays in the
edit mode is what will appear on the Web-Server view.

The Web-Server software shall require authentication and authorization based on archived
directory, domain services or both in order to allow editing. Editing rights shall be granted
based on specified functions such as channel creation, alarm set-up, graphic, etc.

The Web-Server shall provide for dynamic data updates which means data is updated
upon any change in value/status. Manual updating will not be accepted.

The Web-Server shall support SSL for security with 128 bit encryption.

The Web-Server shall provide an extensive power quality analysis and display capability
when connected to the equipment / instrumentation listed in Appendix A, 12 “Power

Quality”.

Power quality display shall consist of the follow functions when supported by devices
monitored:

=

Real time and historical wave form capture with simultaneous display of voltage
and current for all phases.

Real time and historical harmonic display to the 127th level.

Real time and historical THD display.

Real time Phasor display.

Automate display of wave form upon an event or user defined trigger.
Sag/swell display over user defined trigger or event.

oukhwhN

The Web-Server shall be capable of user defined graphs and reports based on accessing
data from any Server on the system both actual and derived in order to expand the
informational displays of the systems. Once defined this information shall be displayed as
part of the on-line graphical interface. Examples include:

1. Power Balance: Display showing real time and historical amperage levels at any
electrical device.

2. Power Capacity: Display showing real time and historical kVA usage by device as
compared to the rated capacity. This allows for planning future growth or need to
add equipment.

3. Power Density: Display showing square footage of an area or entire floor and
calculating kVA usage verses capacity as watts per square foot.

4. Energy Allocation: Display showing historical energy usage by room, department
or floor in order to determine energy consumption.

5. Maintenance Scheduler: Displays equipment by type or location based on pre-
defined recurring or periodic maintenance schedules. The System will
automatically disarm alarms during maintenance but will continue to monitor data,
show which equipment is being serviced and when it returns to normal state.

The system, through the creation of derived channels, shall allow the end user to create
these views as well as any other informational displays that can be defined through user
defined and standard mathematical equations or comparative logic.

The system administrator shall have access to a tree view at the web user interface level
to perform the following functions without direct access to the Web-Server.

1. Create new Web Pages anywhere in the hierarchy.
2. Add new derived channels to any device.
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3. Reboot the Web-Server application.

4. Reboot the Web-Server Operating System.

5. Start and stop the Database archiving.

6. Backup the Web-Server configuration.

7. Backup/restore the Web user interface configuration.

8. Manage alarms.

9. Run reports.

10. Implement changes to device properties.

11. Enable/disable devices.

12. Capture snapshots of communications between the Web-Server and any
monitored device for the purpose of integration troubleshooting. This snapshot
capability must be available from the Web-Server or the Web User Interface.

2.08 REPORTING SOFTWARE FUNCTIONALITY

A. Branch Circuit Monitoring Report for Capacity info with understanding of redundant
sources. Determine circuit loading levels at-a-glance with color-coded graphics indicating
loading against capacity.

B. Capacity Summary Report for summary of top and bottom loaded circuits as well as
loading details for each circuit according to user defined date/time range and facility
hierarchy locations.

C. Data Center Efficiency Report for a summary of data center infrastructure efficiency (DCIE)
metrics and power usage effectiveness (PUE) including temperature and humidity.

D. Energy Cost Allocation Report for receiving the total energy bill ($) dollar value or a cost
per kWh across a facility hierarchy for a user defined date/time range.

E. Energy Summary Report for the summary of consumption (kWh) and demand (kW) for a
user defined date/time range and facility hierarchy location.

F. Event Summary Report for identifying and charting the types and number of power quality
events that have occurred in defined locations.

G. Greenhouse Gas Report for capturing the six greenhouse gasses: Carbon Dioxide, Sulfur
Dioxide, Nitrogen Oxide, Mercury, Methane and Nitrous Oxide broken down by selected
locations within a facility.

H. Joint Commission report for generating a standard JCAHO compliant report to support
hospital power test requirements. Check events, key metrics of generators, Automatic
Transfer Switches during generator testing at user defined date/time time range and facility
hierarchy location.

Power Quality Report for the distribution and trend for amps, volts and THD according to
user defined date/time range and facility hierarchy location.

Utilities Report for tracking utilities (water, air, gas, electricity, steam) consumption and
how effective improvement efforts have been with day-to-day bar and line charts.

K. Custom Reports capability to create custom reports from derived channels.

2.09 FABRICATION
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All global monitoring equipment) shall be fully assembled at the Seller's facility prior to
delivery to the field.

The Web-Server software shall be fully configured in accordance with the contractdrawing
in the Seller facility prior to delivery to the field.

The Web-Server software shall be fully configured at the Seller facility. All global, floor plan
and equipment views shall be complete with all links to the Server(s) established.

The minimum Web-Server configuration shall include the following:

One Global view showing all monitored sites.

One Semi-Custom Dashboard for each monitored site.

One Site view for each site displaying local monitoring by area/region.

One Floor Plan and/or one-line diagram from Buyer supplied Cad Files.
Equipment Views for all devices monitored through Device Drivers.

Software rendering of Data Panels for all digital and analog inputs.

System Channel / Server Health Report listing all channels configured and status
of the Server operation.
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SHOP QUALITY CONTROL

The Web-Server shall be built and fully verified at the Seller’s facility prior to delivery to the
field.

All Device Drivers, whether open or proprietary, shall be verified to match the output
revision level of all equipment to be monitored at any particular site prior to shipment.

PART 3- EXECUTION

3.01 PREPARATION

A.

Prior to the Seller's installation, all locations for equipment specified in this document to be
deployed at a site must be selected and 90% installation drawings completed and
submitted to the Buyer.

The Seller shall provide a project manager which will conduct an on site “Kick-Off” meeting
to review the system and its’ configuration for the Buyer and/or his contractor. Review of
the scope of work and a site walk-through shall be performed. The project manager will
provide continued management throughout the installation process and final Buyer
acceptance.

Buyer/Buyer’'s Contractor shall provide 110VAC power to all equipment as shown on the
Seller’s contract drawings.

UPS power is required for the Server(s) as well as all the Data Acquisition Devices and
converters listed in this specification section.

All equipment specified in this specification section shall be shipped to a location specified
by the Buyer for installation by the Buyer or his contractor.
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F. Seller shall manage and coordinate system delivery with all subcontractors, including the
Buyer/Buyer’'s Contractor and manages the subcontractor’s installation process.

G. All wiring as specified on the contract drawings shall be run by the Buyer or his contractor
to the equipment specified in this specification section.

H. All Data Acquisition Network cabling shall be shielded 2-Pair, 22AGW, CAT5e or fiber
depending upon installation drawings.

I.  All Data Acquisition Network cables shall be installed in protected locations or in dedicated
conduits where exposed.

J.  The Seller shall edit and manage revisions of all documentation and process all change
orders.

K. All wire terminations as specified on the contract drawings shall be made by the Buyer or
the installing contractor to the equipment specified in this specification section unless
otherwise arranged with the Seller.

L. The Seller shall verify all equipment that shall be monitored to confirm interface
compliance to this specification section.

3.02 INSTALLATION

A. The Seller shall provide a system start up technician for Installation support and
installation/initiation of all software utilized by the EPMS. These activities shall include the
following:

Approving the physical installation.

Verifying system start-up readiness.

Verifying communication / network readiness.

Installation of Server(s) software and boot-up of Server(s).
Verifying all channels for first of kind devices for proper readings.
Performing any Server(s) software edits or channel updates.
Performing a full system back-up.

Initial overview of Server(s) operation with Buyer or his agent.
Install Web-Server software on the PC.

0. Produce as Built and Record drawings.

BoOooNOOA~AWNE

3.03 FIELD QUALITY CONTROL
A. The Seller shall warrant that all systems, subsystems, component parts, and software shall

be fully free from defective design, materials, and workmanship for a period of one year
from start of warranty period.

3.04 DEMONSTRATION

A. The Seller shall conduct full commissioning of the installed system after installation is
complete and Buyer accepts system.
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B. Verifying all channels for proper readings for first of kind hardware types to verify device
driver compatibility.

C. Performing any Server(s) software edits or channel updates.

D. Overview of Server(s) operation with Buyer or his agent.

3.05 TRAINING

A. The Seller shall perform an introductory two day training session for the Buyer and/or his
agents on the system and installed Web-Server software. At a minimum, subjects will
include all aspects of the Web-Server operation such as navigation, alarm management,
message management, data graphing and analysis etc., editing functions for the Web-
Server, how to add data points and/or equipment to the monitoring system, data back-up
routines, report generation and operation via the Internet. Training to take place during
standard business hours over two consecutive days.

B. Advanced training provided by the system manufacturer must be available as on option to
be conducted based on a pre-approved syllabus by the Buyer.

END OF SECTION
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