	Data Sheet - 

	
Section 230923

2000-05-31
EMCS General Requirements


	Section Cover Page

	
Section 23 09 25
2024-12-18
EMCS Central/Portable Control Stations and Peripherals



Use this Section to specify the Central and Portable Control Stations and Peripherals for a computerized Energy Management Control System (EMCS) used to operate mechanical systems.   The complete EMCS is intended to be specified in a series of Sections.  Refer to Section 230923 for a complete list of EMCS Sections.
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1.
General

1.1
INTENT

.1
Read this Section in conjunction with Section 230923 ‑ EMCS General Requirements and other related EMCS Sections.

.2
The Central Control Station (CCS) hardware consists of the IBM-PC compatible computer, report printer and power side protection.  

.3
The external system serial interface device (modem or serial device server) is included to allow a Portable Control Station (PCS) to have off-site access to the EMCS.  It is intended that this device be connected directly to an RCU so that operation of the CCS is not necessary to gain access to the system.  

2. Products

2.1
Ccs computer - HARDWARE FEATURES

SPEC NOTE:  Following hardware requirement was updated in 2012. Desktop computers and associated peripheral devices are evolving rapidly.  Update the specification of this equipment to keep pace.

.1
PC compatible computer, fitted in tower case, utilizing current industry standard CEB or 

ATX form-factor motherboard with the following features minimum:

.1
Intel Quad Core 3.6 GHz. I7 microprocessor LGA2011 socket
.2
Three x16 - PCIe slots.
.3
8 Gbytes of RAM

.4
Three USB 3.0 ports,  (one to be front panel mounted).
.5
One front panel mounted multi-card slot for (SD, miniSD, etc)

.6
One external  eSATA III 6Gb/s interface port
.7
One Ethernet port (100 Mbps minimum)

.8
Ability to boot from hard drive and Blu-Ray drive.

.2
Redundant mass storage devices in the form of TWO mirrored hard drives.  Mirroring shall be accomplished using a Raid 1 capable hard drive controller specifically designed for this purpose.  Software-only mirroring solutions are not acceptable.  Both hard drives shall be identical (same make, model, speed and capacity) with the following features:

.1
1 T bytes minimum capacity.

.2
7200 RPM minimum rotational speed.

.3
6ms maximum average seek time.

.4
6 Gb/s SATA interface

.5
Enterprise RAID service rated for 24-7 operation (eg. WD RE4)

.3
Blu-Ray HD DVD drive capable of 12X BD-R read/write, 6X BD-RE rewrite, 16X DVD+/-R read/write, 40X CD-R read/write.  Provide 5 BD-RE disks and 10 DVD+RW disks.
.4
Mass storage backup in the form of one external hard drive with the following features:
.1
USB 3.0 interface

.2
minimum 100g shock rating

.3
1 T byte minimum capacity

.4
padded carrying case

.5
Colour monitor and graphics card:

.1
LCD TFT Monitor, minimum screen size 558 mm (diagonal measurement).

.2
Minimum 1680x1050 pixel resolution.

.3
600:1 minimum contrast ratio, 160 degree minimum viewing angle

.4
250 cd/m2 minimum brightness , 8ms or better response time

.5
Screen brightness, contrast and image sizing controls.

.6
Video card to have compatible PCIe bus and capable of driving supplied monitor to its maximum resolution including 1680x1050, 1280x1024, and 1024x768 all in 32 bit colour as well as IBM SVGA and VGA in 16 bit colour.
.7
Screen image must be free of flicker, clear and sharp over entire screen area at all display resolutions.

.6
101 key keyboard with built in numeric keypad and 12 function keys.

.7
Optical wheel mouse with mouse pad.  Wheel button to be programmed to act as double left click.  Wheel to be programmed for scroll function.

.8
Safe shutdown of the CCS and mass storage components when power failure to the computer is detected.  Provide for automatic restart of control system interface software once power has returned and has been stable for at least 1 minute.

[2.2
CCS REPORT PRINTER

.1
Paper sheet fed printer, HP III laser jet compatible, with:

.1
2.0 Mbytes memory minimum.

.2
12 page/minute minimum speed.

.3
250 sheet minimum capacity feeder tray.

2.3
CCS Power side protection

SPEC NOTE:  Select ONE of the following articles.   Generally use the Power Line Conditioner for small systems with less than 150 points.  Select the UPS for larger systems, or where the control system is installed in an area of known poor power quality, or where the contemplated system is sensitive to data corruption and loss from improper shut-downs.

[.1
For each CCS provide a power line conditioner with:

.1
continuously regulated output 115 Vac +/- 5% for input voltages between 90 and 132 volts.

.2
isolated neutral and both normal and common mode transient protection with response time of less than 5 nanoseconds.

.3
dynamic clamping when tested against ANSI/IEEE C62.41-1991, and as follows:

.1
A Ringwave clamping 250V, peak 350V.

.2
B Ringwave clamping 250V, peak 350V.

.3
B Impulse clamping 400V, peak 450V.

.4
series or isolating design with silicon suppressors (transorbs, avalanche diodes).  Devices that rely solely on MOVs not acceptable.]

[OR]

[.1
For each CCS provide an uninterruptable power source (UPS) with:

.1
true continuous duty Delta-Conversion on-line design, 1500VA minimum.  Inverter section rated for full load +10% short term overload.  Standby models not acceptable.

.2
input harmonic current content less than 15%.

.3
pure sine wave output synchronized to utility line.  Output harmonic current content less than 15%.  Square, triangular or stepped output waveforms not acceptable.

.4
continuously regulated output 115 Vac +/- 5%, 60Hz +/- 0.1% for input voltages between 90 and 132 volts.

.5
isolated neutral and both normal and common mode transient protection with response time of less than 5 nanoseconds.

.6
dynamic clamping when tested against ANSI/IEEE C62.41-1991, and as follows:

.1
A Ringwave clamping 250V, peak 350V.

.2
B Ringwave clamping 250V, peak 350V.

.3
B Impulse clamping 400V, peak 450V.

.7
series or isolating design with silicon suppressors (transorbs, avalanche diodes).  Devices that rely solely on MOVs not acceptable.

.8
over current and over temperature protection with failure indication.

.9
sealed maintenance free batteries with sufficient capacity to provide 20 minutes of on-battery power to the CCS and serial interface device.

.10
a recharge period, after 90% discharge, not exceeding 6 hours.]

SPEC NOTE:  Include a CCS computer desk in new works or for upgrade/replacement projects where a suitable desk will not be made available.

[2.4
CCS desk

.1
Provide a computer desk with the following features:

.1
Raised platform for monitor and report printer.  Platform to be of sufficient height to allow keyboard, mouse and pad to slide underneath.

.2
Book shelf capable of storing all provided computer and O&M manuals.

.3
Two drawers with roller or ball bearing slides.

.4
Adequate space for computer, all peripherals and UPS or line conditioner as applicable.  If location is enclosed or has a door or panel that can be closed, then ensure adequate ventilation is provided.  Ambient temperature around computer and UPS shall not exceed 40 degC with all equipment powered and in active operation.

.2
No electronic peripheral or device shall be located on the floor.

.3
With all peripherals and devices in place, there shall be a clear work surface on the portion of the desk directly in front of the monitor.  The size of this space shall be no smaller than 50cm by 80cm.

.4
Coordinate exact location of desk with Minister.

2.5
SYSTEM Serial interface device aND REMOTE COMMUNICATIONS

.1
External auto dial/auto answer modem and software for remote communications with system over normal telephone lines.  Modem shall have isolated power supply, auto adjust transmission rate to 56 Kbps and all necessary RS-232C serial port interface cabling.

.2
Provide a telephone line surge suppressor.

SPEC NOTE:  Include the following clause where the control system is installed in an area of high risk of lightning damage or where telephone line voltage transients may be large.

[.3
Provide an optically coupled RS-232 data line isolation device.  Simple surge suppression devices are not acceptable for this application.]

SPEC NOTE:  For systems within facilities interconnected through a corporate intranet, consider the possibility of using a serial device server as an addition to, or replacement of, the traditional modem.
[.4
Serial device server for encapsulating serial data and transporting it over Ethernet for remote communications using a common web browser.  Device shall connect to system RS-232C port and include all required software to configure unit as well as create a virtual serial link over the corporate intranet.  Standard of quality: Lantronix  UDS-10-IAP.]

SPEC NOTE:  Include PCS notebook computer if  required for off-site access or if a portable operator interface is needed for connecting directly to the RCUs in the mechanical rooms.

NOTE:  This article was updated in early2013. Notebook computers are evolving rapidly.  Update the specification of this equipment to keep pace.
2.6
PCS Computer - HARDWARE FEATURES

.1
IBM-PC compatible notebook computer with the following features minimum:

.1
Intel Core I5 2.4 GHz.. microprocessor

.2
4 Gbytes random access memory

.3
Two USB ports (at least one to be USB 3.0)
.4
One multi-card slot for (SD, miniSD, etc)
.5
One Ethernet port (10/100/1000 Mb/s)

.6
Integrated Bluetooth 3.0 and Wireless LAN 802.11b/g/n
.7
Ability to boot from hard drive and DVD drive.

.2
Mass storage device in the form of one hard disk with the following features:

.1
500 Giga-bytes minimum capacity

.2
7200 RPM minimum rotational speed

.3
10ms maximum average seek time

.3
DVD+/-RW compact disk drive with “Buffer Under Run Proof” technology.  Provide 20 DVD-R disks.
.4
Mass storage backup in the form of one external hard drive with the following features:

.1
USB 3.0 interface

.2
minimum 100g shock rating

.3
capacity to match PCS internal hard drive

.4
padded carrying case

.5
Communications software and interface in the form of a PCMCIA/USB modem or network connection as required to allow for remote access to system serial interface device.

.6
Active matrix colour display with:

.1
minimum screen size 380 mm (diagonal measurement).

.2
Capable of 1280x1024, 1024x768 all in 32 bit colour as well as IBM SVGA and VGA 640x480 in 16 bit colour.
.7
Built-in touch pad pointing device.  Flexible rubberized button style devices not acceptable.

2.7
OPERATING SYSTEM AND BACKUP UTILITIES SOFTWARE

.1
For each CCS and PCS, provide the latest full version of an industry standard operating system such as Windows 10, complete with all available commands and functions.

.2
For each CCS and PCS, provide a complete set of the latest version of disaster recovery CD/DVD-RW drive utilities such as Symantec/Norton Ghost or Acronis True Image, capable of:

.1
creating a complete image backup of the CCS or PCS hard drive onto multiple spanned Blu-Ray or DVD disks, USB drive or an external backup hard drive.

.2
restoring hard drive contents by simply inserting the backup media and turning on CCS or alternatively inserting a recovery disk/device followed by image backup media.

.3
partitioning and formatting a newly installed hard drive.

.4
automatic unattended backup of selected EMCS data directories into a separate backup directory.

.3
For each CCS, provide utilities that allow one of the mirrored hard drives to be replaced should a failure occur.  The utility shall be capable of automatically rebuilding a complete bootable  image of the good hard drive onto the new replacement hard drive.  If such capability is available via the computer’s firmware, then additional utilities are not required.

.4
Provide complete installation CD/DVDs for each copy of system and utility software.  Include all hardcopy manuals.  If programs were delivered via download, then copy all such programs, required license files and serial numbers as well as installation notes, onto CD/DVD.  Print installation notes and include with CD/DVDs  in suitable marked binder.

2.8
GRAPHICAL OPERATOR INTERFACE APPLICATION SOFTWARE

.1
For each CCS and PCS provide an operator interface which allows:

.1
complete manual and automatic unattended saving, to the CCS’s/PCS’s hard drive, of ALL volatile and configurable information in every RCU and TCU.  Battery backed RAM and EEPROM is considered volatile for these purposes.

.2
complete loading of all information specified above.

.3
editing of all programmable or configurable information including but not limited to database, passwords, User Control Language programs, control loop parameters, report setups, equipment start/stop schedules, etc.

.4
loading of User Control Language programs created and edited off line on a personal computer and transferred via USB Flash Drive or SD Card.

.2
The PCS operator interface shall:

.1
be able to interface to the EMCS locally through a hardwire connection at any RCU location or from off-site via the system serial interface device.  Include all necessary interface cables and hardware devices.
.2
provide the same compliment of functions and be identical in look and feel to the CCS interface no matter the type of connection or method of access.

.3
be a complete software package unto itself.  Screen/keyboard mimicking software such as “PC Anywhere” is not allowed.

.3
Basic features:

.1
Windows style point and click operation with mouse, pull down menus or pop-up windows.

.2
Integrated “Help” application with information on basic operating procedures etc.

.3
Real time display of clock and operator identification.

.4
Automatic logging of operator sign-on/off including time and operator ID.

.5
Automatic display and logging of alarm occurrence including point mnemonic, message, time and date.

.6
Minimum 256 colour capability.

.4
Real time dynamic graphing display of trend data:

.1
Minimum of 4 points per graph with data from each point in a different colour.

.2
Allow analogue and digital data from physical and virtual points on same graph.

.3
Ability to select/deselect point data that is displayed.

.4
Two vertical scales with automatic grouping of points with same units.

.5
Automatic scaling on both axes to fit range of data displayed with ability to manually expand, under direct mouse control, any portion of the time scale to magnify data of interest.

.6
Graphing shall be in real time so as to include new data as it is trended.


NOTE:  Trend definition and setup are defined as RCU functions.

.5
Allow user to view dynamic point data superimposed upon a schematic diagram,  photograph or blank background as required by the type of information displayed.  These dynamic graphic displays (graphics) shall have the following features:

.1
Allowed number of graphics shall be no less than:

6 + (number of TCUs) + (total number of RCU physical points / 15)

.2
Graphics shall be  linked so as to allow for logical navigation through the displayed information.

.3
Each graphic shall be capable of displaying point mnemonic, value, units, alarm condition and operational status (auto/manual/failed) from at least 32 physical or virtual points.  Data shall be logically positioned on the graphic screen.

.4
Displayed points shall be able to be commanded to any allowed state or value directly through the graphic.  A point and click shall reveal the states/value window for the selected point.  A state selection or value entry followed by a confirming click should end the operation and place the point into the desired state.

.5
Automatic update period for entire graphic shall be no longer than 10 seconds.

.6
Allow user to view documentation files for a displayed mechanical system by simply clicking upon a documentation link on the menu bar.

.7
Allow user to create and edit simple, text based, dynamic point data display pages as follows:

.1
The number of available display pages shall be no less than:

10 + (number of TCUs) + (total number of RCU physical points / 10)

.2
Each display page shall be capable of showing data from at least 20 physical or virtual points.

.3
Each point location shall display point mnemonic, value, units, alarm condition and operational status (auto/manual/failed).

.4
Automatic update period for the entire page shall be no longer than 10 seconds.

.5
Pages shall be able to be able to be linked in whatever order is necessary to allow for logical navigation through the information.

SPEC NOTE:  For facilities where downtime of  CCS and loss of history date are not acceptable, consult project manager and facility operator before specifying following CCS redundancy requirement.   

.8
Provide primary and backup CCS servers. When primary server becomes unavailable, backup server shall be automatically promoted to primary server without loss of data. All operator interface shall be automatically switched to acting primary server within 10 seconds after server failover.
SPEC NOTE:  Delete following "Graphic Screen Creation/Edit Application Program" article for systems with less than 100 connected input/output points.

2.9
GRAPHIC SCREEN CREATION/EDIT APPLICATION SOFTWARE

.1
For [one [OR] each] CCS provide a dynamic colour graphics package which allows user to create, modify and delete dynamic graphics screens used within the Graphical Operator Interface.  

.2
Basic features:

.1
Windows style point and click operation with mouse, pull down menus or pop-up windows.

.2
Allow creation of graphic links among screens and to trend graphs.

.3
Mechanism for copying, editing and saving graphics with similar layouts to create a custom library of generic schematics.

.4
Often used functions shall have a keyboard counterpart to improve the efficiency of the editing process.

.5
Minimum 256 colour capability.

.3
Creation and modification of graphics backgrounds shall allow:

.1
owner creation of symbols which can be stored in a custom symbol library.

.2
control of symbol scale, infill colour and location on screen.

.3
control of line and geometric shapes drawing.

.4
control of alpha numeric text and information windows.

.5
editing of text with search and replace feature.

.6
photographs to be used as graphics backgrounds or portions of backgrounds.

.4
Addition and modification of superimposed dynamic data shall allow:

.1
any combination of  analog/digital information, graphic symbols or text, to be displayed at any location on the screen, minimum of 32 physical/virtual points per graphic.

.2
any combination of  logical point mnemonic, descriptor, value, units and whether the point is in auto or manual operation, to be assigned for display at any point location.

.3
different symbol infill colours to be displayed based upon the state of a linked dynamic digital input or alarm point.

.5
Provide features to link Adobe Portable Document Format (.pdf) or text (.txt) based documentation files to graphic screens.  Provide required editors to create and modify documentation file contents. Add penetration link to editable controls sequence of operation specific to the system on each major system graphics.
3.
Execution

3.1
INSTALLATION

.1
Install all CCS hardware, software and peripheral devices at location specified.  Neatly arrange all interconnect cabling.  Loop and wire tie as necessary.  Affix power bar and cabling to rear of desk as appropriate to ensure wiring remains off floor.

.2
CCS shall be connected to emergency power if such is available in the facility.

.3
All CCS hardware shall be powered from the same electrical outlet on the same circuit.  The power side protection device (UPS  or power line conditioner) shall serve all of the CCS hardware.

.4
Under no circumstances shall the CCS share the same circuit as motorized equipment.  Provide a separate circuit if necessary.

.5
Install an optically coupled data communications isolation and surge suppression device if the CCS is connected to an RCU with a non-isolated connection (i.e. RS-232 etc.) and any one of the following conditions exist:

.1
The CCS and RCU are not on the same electrical circuit.

.2
The CCS to RCU communications cable is more than 30 meters long.

.6
Install system serial interface device (modem or serial device server) at any convenient RCU.  Securely attach device inside RCU or adjoining equipment cabinet, neatly arrange and wire-tie all cables.  Install all required communications software and setup system alarming/messaging structure.  Device shall be powered from the same electrical circuit as the device to which it is connected.  If specified above, install data line isolation device at modem end of the RS-232 connection.

.7
Where a modem is to be provided, arrange and pay for new dial up telephone line and connect to modem.  Coordinate telephone line acquisition with the Minister.  Transfer responsibility of the line to Minister on date of Interim Acceptance of the Work.  Ensure that the transfer occurs without interruption of service by notifying the appropriate telephone utility group, in writing, of the transfer.

.8
Configure automatic backup and notification features of user interface and disk utilities as follows:

.1
Every two weeks, backup onto hard drive, ALL volatile and configurable information in every RCU and TCU.

.2
Every month, backup into separate hard drive backup directory, labeled by month (i.e. C:\Backup_Jan, C:\Backup_Feb, etc), the latest bi-weekly system backup.

.3
Every 3 months, send a notification message to the CCS screen as well as to the printer, requesting the operator to create a complete disk image backup onto DVD-R or removable hard drive.

.9
For each CCS and PCS, perform the driver validation tests provided with the backup utility software.  If validation fails, create a custom disaster recovery DVD/CD disk for the CCS or PCS.  Test proper functioning of all recovery disks.
SPEC NOTE:  For facilities where downtime of  CCS and loss of history date are not acceptable, consult project manager and facility operator before specifying following redundant CCS installation  requirement.   

.10
Redundant CCS server software shall be installed on separate physical server at 2 different locations.
.11
Redundant CCS server shall be powered by different circuits with emergency power and UPS backup .
3.2
SYSTEM GRAPHICS

.1
Every installed physical point, schedule, setpoint, user adjust point and alarm must appear at least once on an appropriate screen graphic.  Locate points as close as possible to their graphical representations.  Schedules and system user adjusts shall be located under the respective system title, left justified.  Setpoints must be located under the sensed value but displayed in a different, less prominent colour.

.2
Selection of data shall be appropriate with regard to the underlying system schematic diagram and allow for complete operation and trouble shooting as determined by the sequence of operation.  Virtual point data that is important to determining the proper operation of the system shall be included.  These may be schedules, user adjusts, space condition information, control loop output values, etc.

.3
Air systems and major equipment shall be rendered as simple 2-dimensional or very flat 3-dimensional outlines with solid colour fill.  The outline colour shall be similar to, but provide some contrast against the fill colour.  Ductwork outlines, fans and pumps shall have a shape or arrow indicating direction of flow.  In general colours shall be as follows:

.1
Acid:  Purple

.2
Air systems:  Grey

.3
Boilers, coils and related piping: Yellow

.4
Boiler feed water and condensate:  Green

.5
Chillers, coils, cooling towers and related piping: Green

.6
Domestic cold water: Light Blue

.7
Domestic hot water:  Green

.8
Freon equipment and piping:  Grey

.9
Fire equipment and related piping:  Red

.10
Glycol heat exchangers, coils and related piping:  Vista Green

.11
Oil:  Brown

.12
Steam heat exchangers, coils and related piping:  Yellow

.4
Equipment outlines shall be sized to allow sufficient room for all required dynamic display information to be placed on the screen without creating a cluttered appearance.  The graphic designer shall strive to create graphics that provide ease of operation, simplicity and a clean appearance.  Text must be large enough for easy viewing and colours should be selected to match visual impact with the importance of the information being displayed.  However, the use of too much or clashing colours, or colour combinations that cause eye strain because of incompatible perceptual depths, must be avoided.

.5
Units of ON/OFF shall be reserved for a device’s actual input point operating status.  The commanded condition of a device or virtual point flag shall be defined as Start/Stop, Enable/Disable, Yes/No, Go/NoGo, etc.

.6
Analogue input or output values with units of “%” shall be shown as % of product.  This is to be the case regardless of the safe failed position of the final control element.  Example:  cooling coil valve at 100% means full flow through coil, heating coil valve at 100% means full flow through coil even though signal to valve may actually be zero.

.7
A depicted device, or portion of that device shall show green when the device command state and status are ON, grey if they are both OFF and flashing red when in an alarm condition.  An alarm shall not be displayed unless command value and status do not match and then only after the allotted alarm timeout has expired.

.8
Every point on every graphic shall indicate, with colour change or appended letter, whether or not it is under manual override control.

.9
Floor plans are to be colour coded to the air handling unit serving that portion of the floor.  Selecting (left clicking) the area shall bring up the air handler’s graphic.  Co-ordinate colour scheme with Minster.

.10
For facilities with large floor plates, provide a small key plan in the lower right hand portion of each screen to show the depicted floor plan as a shaded portion relative to the building outline.  Include floor number if appropriate.  Provide links in the key plan to allow navigating to other areas of the same floor, or to jump to the same portion on another floor.

.11
Graphic titles shall be located at the top center of each screen in a simple bold font of sufficient size to be obvious as a title.  Colour shall be white or other neutral colour that provides sufficient contrast against background without detracting from the mechanical system portrayed.

.12
The date of the last revision shall be located in the very top right hand corner of the graphic.  Format as yyyy/mm/dd using a small but legible font in a  shade that has just enough contrast to be seen without making it obvious to a casual glance.

.13
Create a menu bar containing links at the bottom of each graphic screen with the exception of the Startup screen.  The bar shall be placed in exactly the same location on every graphic and have link buttons of exactly the same size to allow logical browsing through the mechanical systems without moving the mouse.  The bar shall provide the following links to standardize movement:

.1
MAIN:  locate in first (furthest left position) on all but the Main screen.  Selection of MAIN will cause Main screen to be displayed.  On the Main screen, put “BYE” in this location.  Selection of BYE will sign-off operator and display startup screen.

.2
PREVIOUS:  locate in second position on all but the startup screen.  Selection of this link button will bring up “last viewed” graphic.

.3
Custom Buttons:  locate in center area of bar.  Name and arrange to scroll through screens in logical order.  Consult with Minister as to most suitable penetration scheme.

.4
MLOG:  locate in second last position on every screen.  Selection of MLOG will display and operator editable text file that can be used by the operators to enter useful maintenance information or to document equipment problems.

.5
DOC:  locate in last position on all but the Main screen.  Selection of DOC will display the documentation relating to the portrayed mechanical system.  On Main screen, put “HELP” in this location.  Selection of HELP will bring up the EMCS’s help application 

.14
As a minimum, create and link dynamic graphic display screens as follows:

.1
One or more graphic screens for each mechanical system under EMCS monitoring or control as well as for miscellaneous systems such as domestic hot/cold water, emergency generator, parking garages, lighting, parking lots, etc.

.2
Link the relevant portions of the electronic Operating and Maintenance Manual, located in the C:\O&M_Manual directory, to the “DOC” button on the menu bar of each graphic screen.  As an acceptable alternative, create text based mechanical system documentation files for each mechanical system and link these to the relevant “DOC” buttons.

.3
One graphic screen for each Terminal Control Unit (TCU).

.4
Building floor plans showing location of TCUs and displaying each room temperature.  Besides normal menu bar, provide suitably located links to each TCU graphic.

.5
TCU summary screens showing the space temperatures, setpoints, damper positions and flow rates (VAV) for a group of TCUs.  Group TCUs as per the air system serving a particular area.  Provide links to respective air systems and to individual TCU graphics.

.6
Alarm summary screens.

.7
Schedule summary screen.

.8
Main screen with overall building plan showing approximate locations of mechanical rooms.  Title “MAIN SCREEN”.  Besides normal menu bar, provide suitably located links to floor plans, alarm summary and schedule screens as well as all mechanical systems depicted on the overall plan.  Main screen must display outdoor air conditions.

.9
A startup screen that is displayed when no operator is signed onto the system.  It shall consist of a photograph of the front of the building with the title being the building name.  Outdoor air conditions may be displayed but nothing more. A selection (left mouse click) anywhere on the screen shall bring up the system’s sign-on window.  On proper sign-on, main screen shall be displayed.
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