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This document provides the use case description for holistic energy management systems for smart facilities.

Background:

In today’s existing buildings and facilities, there is a multitude of different ICT systems in order to cover all energy, material and resource flows throughout the lifetime of the facilities. After the initial commissioning of the buildings, variations / replacements to existing and extensions with new systems are performed. Due to changing usage patterns on daily operation over the time, the system management needs to be adapted holistically in order to gain efficient operation and system management. Today’s facility infrastructure is realized through multiple independent, not connected ICT systems. Horizontal M2M platforms enable data aggregation and control across different stakeholders/ manufactures and/or event operators.

Purpose of contribution:

This contribution provides a use case for a holistically managed energy system applicable for smart facilities like buildings, sports centers, airports, manufacturing and the like. Actors like facility managers, Third Party Facility ICT providers, M2M providers, event operators, weather information services are brought together to exploit the M2M platform capabilities for synergetic management of resources, energy and material flows.

Content of contribution:

A new use case for section 6 „Enterprise Use Cases“ or under section 5 „Energy Use Cases“ is proposed to address the support of Holistic Energy  Management for Smart Facilities

1.0  Holistic Energy Management for Smart Facilities
1.1 Description
Holistic Management is a concept that realizes a set of services for cost- and energy-efficient operation and control in smart facilities, including energy, material and resource flows. Today’s facility infrastructures are realized through multiple independently operated ICT systems. Holistic Managements utilizes a configuration of interconnected M2M gateways with a systemic data collection in order to enable synergetic analytics and control. 

M2M gateways are deployed to connect to existing ICT infrastructures like building automation systems, occupancy systems, surveillance systems, local weather stations, remote weather forecast, security systems, etc. Additionally, newly or temporarily installed ICT systems or additional sensors/controllers (e.g. garage lighting control, event ticketing systems, energy market prices) are connected via M2M gateways. 

M2M aggregation functions enable application logic specific data collection across the available systems. This data aggregation can be scheduled in a regular manner, on-demand of applications, or configured based on application triggers (e.g. parameter filters).

M2M platform services will provide holistic management services with the availability of ICT systems, the provided information and the access rights for information usage (privacy/ confidentiality).

As result, holistic management services control, e.g.:

· energy flows across electricity and HVAC systems according to weather conditions and the facility’s usage pattern,

· the preparation of resources (like water resources for event support) in an climate-friendly and energy efficient routine,

· the utilization of renewable energy sources and building storage (e.g. thermal storage) in resource-efficient way for local consumption and reduction of buildings’ energy intake,

· the load balancing of electricity demand and local supply according to electricity pricing including weather forecast information, event planning and local user comfort and safety policies.
1.2 Source 
NEC Europe Ltd.
1.3  Actors 
Holistic Management Service Provider (HMSP): A company that provides holistic management services for energy, material and resource flows for any kinds of facilities. The actor provides the synergetic analytics over all data sources within different dimensions like time, space and context, and provides decision support for advanced facility control operations. This actor is closely linked with the facility operator in order to provide holistic data management and control.

Facility Operator (FO): A company that is in charge of the operation of facility. The main focus is the main facility’s metering and control system (e.g. building automation systems) and therefore the operation of the facility in a cost- and energy-efficient manner while complying with comfort, safety and environmental regulations. This actor will cooperate with third party facility services in order to enable holistic data integration. It is in charge of the business relations for all actors active within and for the facility, and to ensure compliance with privacy and confidentiality rules. 

Third Party Facility ICT provider (TPF-ICT): A company which provides an additional sensor/ control/ metering system into the facility operated independently (installed permanently or temporarily, e.g. event ticketing system) from the main facility monitoring system. This actor might have a business relation with the facility operator, and enables access to its sensed data with the M2M gateways for the purpose of the optimal facility operation.
M2M Service Provider (M2M-SP): A company that provides M2M services including entities like gateway, platform and enables the communication between them. The M2M Service Provider also exposes APIs for the development of all kinds of applications. The M2M Service provider can expose different service levels to enable integrated data aggregation with different access rules. The M2M services provider provides communication means with local as well as remote infrastructure covering mobile and fixed access to facility internal as well as external data services and ICT systems.

1.4 Pre-conditions (if any)
The Facility Operator establishes a business relationship with the Holistic Management Service Provider in order to gain advantage of holistic and integrative data management.
The Facility Operator establishes business relationships with all Third Party Facility ICT providers as needed in order to ensure an integrative data collection. Privacy/ confidentiality rules between the data sharing and usage partners are worked out, involving  Holistic Management Service Provider as data analytics service, any other third party ICT system providers (if needed), M2M Service Provider as M2M communication infrastructure provider, and the Facility Operator itself as holistic management service  user. Business relationships also govern the decision about the data host (e.g. facility’s private cloud) and the respective privacy and access rules.
The Facility Operator establishes a business relationship with the M2M Service Provider in using the gateway, M2M platform and APIs.

The Facility Operator as well as the Third Party Facility ICT provider installs the connections of the M2M gateways to all the sensors, controllers and metered devices/systems related to the facility. 
The Facility Operator might set up the ICT environment with the holistic management services to enable automatic control. In case of remote holistic management services, the Holistic Management Service Provider provides the respective setup and cooperates with the facility operator over respective decision support means according to their business relation.

1.5 Triggers 
System conditions conducted from the analysis of the integrated data may trigger:

· Data aggregation measures to specific ICT systems

· Re-configuration of data flow from/to selected ICT systems/ sensors/ controllers according to context/space/time conditions

· Counter measures via control actions to adapt and optimize the facilities operation. 
Example:

· The water reservoir fill status is monitored, and the event calendar is observed. Taking into account the event calendar and the fill status water usage is controlled through a policy by simultaneously 
· ensuring lawn irrigation with the target to enable a high level of rain water usage versus 
· fresh drinking water intake

· Monitoring the comfort levels of room heating and climate/ weather conditions in order to ensure energy-efficient usage of heating and/or cooling capacities by e.g. controlling window shields and utilizing buildings thermal storage capacities in order to reduce the peak demand in heat consumption.

· Monitoring of event calendars and occupancy patterns for the planning of timely provisioning of thermal comfort of event facilities (e.g. conference rooms, sports centre changing rooms) while reducing heat and electricity peak demands over the daily operation including weather information.

1.6 Normal Flow 
· The HM application is hosted within FO domain.

· HM application hosted within the FO triggers service-specific data retrieval from all sensors and meters hosted in FO as well as from TPF-ICT entities to the M2M-SP.

· M2M-SP instantiates the data acess and delivery to HM application according to the HM application’s request ensuring either on-demand or continuous data delivery. 

· Based on facility characteristics described in e.g. building information model (BIM) the M2M-SP system is able to configure specific intervals for meter data retrieval for selected sensor or metering systems.
· M2M-SP accesses to all facility and external sensor and metering systems and collects the data within given time-intervals. For this, specific facility data and protocol formats, e.g. BACnet IP, and IFC building data models are respected.

· M2M-SP provides the data to the HM application.

· HM application identifies a need for control adaptation to enable an optimized energy flow based on e.g. weather or calendar information. It issues a control request to the M2M-SP to be executed by the specific automation system(s) of the FO.
· The FO system receives the control request and takes measure to automatically or manually enforce the request if system-internal control loops do permit.

· M2M-SP communicates the feedback loop back to the HM application.

· A further continuous monitoring scheme is configured to maintain the energy flow level. 
1.7 Alternative flow 
· The HM application is outsourced from FO to a HMSP for specific service requirements on energy management.
· The M2M-SP provides an interface to the HMSP that allows the HM application to have access to the appropriate data sets. 
The M2M-SP configures the right access rules and permissions to access data and inquire for actuation. 
· The M2M-SP enables the collection of data from the FO as well as TPF-ICT(s) and provides the collected data set to the HMSP.

· In case actuation is permitted, requests from the HMSP are communicated to the M2M-SP, which enables the communication with the different automation systems of the FO.
1.8 Post-conditions 
· HMSP can provide energy and resource flow optimization integrating multiple sensor- and metering systems hosted in the FO property and owned by different actors into single holistic energy evaluation services.
· The M2M-SP enables all communication, data aggregation and filtering means to enable a holistic energy management analysis across all FO hosted systems, including FO operated and TPF-ICT(s) operated.
1.9 High Level Illustration
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Fig: Typical complex sensor and metering system in facilities in multi-stakeholder environment.

1.10 Potential requirements (as applicable)
The oneM2M system shall be able to

· integrate different private M2M Solutions via M2M gateways and make them available to oneM2M applications,
· allow the configuration of selective data access rules defined by the data-owner of M2M Solutions and/or data-owner business-relationships,

· enable the complex data retrieval requests across different M2M gateways transparently for the M2M application into independent (private) M2M Solutions accounting for configured permissions and access rights,

· initiate complex data actuation requests across different M2M gateways transparently for the M2M application into independent (private) M2M Solutions accounting for configured permissions and access rights, 
· support integration of industry-domain specific protocols on their M2M gateways like facility-specific protocols e.g. BACnet, KNX, LonWorks, (see references below),
· support industry-specific data models like IFC for buildings to enable domain-specific analysis.

Abbrevations:

	BACnet
	Building Automation and Control Network 

	BIM
	Building Information Model

	IFC
	Industry Foundation Classes

	KNX
	Konnex 

	LonWorks
	Local Operating Network

	OPC
	OLE for Process Control


References to Building / Facility links:

[1] H. Merz, T. Hansemann, C. Hübner, Building Automation Communication systems with EIB/KNX, LON and BACnet (Signals and Communication Technology), Springer 2009.
[2] BACnet - Official Website of ASHRAE SSPC 135, http://www.bacnet.org/
[3] Konnex– Official website of KNX Association , http://www.knx.org/
[4] Echelon - LonWorks Platform for Control Networking http://www.echelon.com/products/lonworks_control_networking.htm
[5] LonMark International, http://www.lonmark.org/
[6] OPC Foundation, http://www.opcfoundation.org/
[7] BuildingSmart Organization – international home of Open BIM, http://www.buildingsmart.com
[8] ISO/PAS 16739:2005 - Industry Foundation Classes, Release 2x, Platform Specification (IFC2x Platform), http://www.iso.org/
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