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FACILITY MANAGEMENT CONTROL SYSTEM (FMCS)

PART 1
GENERAL

1.1
OVERVIEW OF FMCS

Facilities Management Control Systems (FMCS) have become an essential part of all modern Plant/Facilities Maintenance and Engineering Operations, as the controls for plant equipment and systems have continued to increase in complexity.  These systems provide a continuous and extremely precise method of controlling and monitoring the various facilities equipment and systems.  The integration of the FMCS maximizes the efficient utilization of all plant equipment and systems resources.  Due to the programming flexibility and standardization of field hardware, this level of management and supervision is achievable at a relatively low cost, and with reliability not possible with traditional control schemes.  In short, the FMCS provides low cost, low maintenance, predictive, reliable, simple solutions to control applications.

The reliability of the FMCS is assured by the "industry standard, field proven" hardware that is its foundation, as well as a design philosophy that anticipates problems, and provides solutions as an integral part of the system architecture.  Additionally, an FMCS is the primary tool for an Energy Conservation Program.  Any effort to comply with the "National Energy Conservation Policy Act" (Public Law 100- 615) and "Executive Order 12759: Federal Energy Management" would realistically be impossible without the constant vigilance of the Facilities Management and Control System. 

1.2
ORGANIZATION

The Host Computer for the system is located in Building 510, Room 108A, and is the responsibility of the Plant Engineering Branch Code JFP in partnership with the facilities maintenance contractor on-site.  The group responsible for the FMCS currently has experience encompassing electrical and mechanical engineering, focusing on HVAC and other control applications.  In addition, the FMCS operations group provides field support to the engineering group and is comprised of technicians working on the facilities maintenance contract.

1.3
FMCS AT NASA AMES RESEARCH CENTER

1.3.1
The Facilities Management and Control System (FMCS) at NASA Ames Research Center consists of a Siemens Apogee Building Automation System, which services 89 major buildings at Ames Research Center (ARC) and 12 buildings on Moffett Airfield Complex (MAC).  The Apogee system is a computer-based Distributed Digital Control system (DDC), supporting 4 operator consoles including the Moffett Dispatch Office.  The system communicates with its field hardware via 4 communication trunks, utilizing proprietary, high speed communications protocol.  The FMCS Communications Trunk network is presently connected to 73 of the 89 buildings at ARC and 6 buildings at MAC.

1.3.2
The "Distributed" configuration of the FMCS insures that even if the communication link is interrupted between the Host computer and the field panels, the individual control units in the field will continue to operate as programmed.

1.3.3
Installation is simple, straight forward, and relatively inexpensive due to the flexibility of the system, and standardization of the field components.  The favorable economics of additions or installations is further enhanced by the existing centerwide distribution of the system.

1.3.4
The field hardware consists of field panels (currently 174) of various types, with each panel supporting a variety of digital and analog sensors and actuators.  The primary area of FMCS control and/or monitoring at ARC is Heating, Ventilating, Air Conditioning, and Refrigeration (HVAC/R).  This application requires the control and monitoring of Air Handlers, Boilers, Chillers, and Cooling Towers, as well as all the ancillary equipment to support these systems (e.g., compressors, controllers, dampers, fans, pumps, sensors, valves, etc.).  As currently configured, the FMCS supports 3,876 physical I/O points (hardware), and 3,405 virtual points (software).  Each of the physical points represent an actual point of control, feedback, or monitoring for the FMCS.

1.3.5
The wide variety of field panels and their intrinsic mix of point types allows the FMCS to accommodate virtually any type of actuator, controller, sensor or transducer available.  Due to this flexibility, there is no practical limit to types of equipment or systems that are candidates for FMCS monitoring or control.  There are actually points connected to the system that are not typically considered "Facilities" points; however, the requestor's control and/or monitoring requirements are satisfied more reliably, and in a more cost effective manner by the FMCS than with a stand-alone dedicated system.

1.3.6
The FMCS provides for an almost unlimited array of application possibilities due to its adaptability.  The diversity of actuators available enables the system to effect control on essentially any type of equipment or system.  The system is capable of making "decisions" based on a number of factors, singly or in any combination.  Apart from the basic programmed routine for a specific location or system, these factors may range from Time of Day, Day of the Week, Date, Season of the Year, Outside Air Temperature, Equipment Parameters (e.g., Current, Flow, Level, Pressure, Status, or Temperature), Specific Environmental Parameters, or Specific Demand and/or Requirements of the Equipment, Site, or User.  With the selection of the appropriate sensor or transducer, any quantifiable parameter can be measured, and/or state-monitored. This information is stored in the system, and can be acted upon immediately, or may be retained for later action, analysis, or retrieval.

1.4
BUILDING SUPERVISION

1.4.1
The FMCS can monitor your critical systems and provide vital control, 24 hours a day, 365 days a year.  One of the primary benefits of these systems, especially in "critical" facilities, is the pre-emptive nature of the monitoring they provide. Typically, Maintenance receives an "alarm", responds to it, and effects the repair, before the customer is aware there has been a problem.  The system also provides invaluable real-time data to aid in the field personnel's fault diagnosis on more involved problems.  The inherent ruggedness of the central platform and field hardware, and simplicity of operation and programming, coupled with a thorough PM program on the system itself, insure its dependability and reliable operation 24 hours a day.  The system's overall reliability is further enhanced by the "distributed" nature of its design, accurate repeatability of function, and the reduction in "human errors" it provides.

1.4.2
The system is programmed to generate approximately 2,452 alarms, as required, through its monitoring functions; some of these alarms are notification only, while others actually trigger the FMCS to initiate some pre-programmed corrective action sequence.  Of the 2,452 alarms, approximately 1,108 are classified as "critical".  The combined monitoring efforts by the facilities maintenance contractor and Moffett Dispatch Office personnel insures that "critical" alarms are responded to promptly and properly, at all times.

1.4.3
The FMCS office is staffed with technically qualified on-site personnel, 24 hours a day.  This facilitates the modification, or override of program control; direct control of equipment (on or off); and, the ability to enable, disable, or modify existing alarms, if required.  This capability significantly reduces response time in support of critical operations outside of "normal" work hours.

1.4.4
The FMCS office also has the capability of providing engineering support to the Plant Engineering Branch, Code JFP, for project development and technical reviews concerning the FMCS at ARC.  Historically, project design reviews, construction permit reviews, and new project designs and modifications have consumed an entire work year of effort on the part of the FMCS office.

1.5
SPECIFICATIONS

The Plant Engineering Branch, Code JFP, has developed many standards to simplify the design, construction, and overall understanding of the FMCS.  Section 15900 was developed to be included in the ARC standard specifications.  The format of the Statement of Work for each FMCS building addition has been standardized.  The Statement of Work is project dependent.  It describes the project scope, refers to related documentation, establishes responsibilities, and details the installation/demolition required.  The formats for I/O definitions, programs, graphics, drawings, and alarm procedures have been standardized.  Documentation of the FMCS configuration and operator procedures have also been standardized.  These standards are also used to support a level of excellence that each member of the organization strives to uphold.

The FMCS Design Support Guide which addresses the FMCS standards, design process, design examples, and system specifications is available in the TRL for review.
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