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NMMU ENERGY MANAGEMENT PLAN
Declaration of Commitment

The NMMU is committed to responsible energy management in order to meet its responsibility and commitment to reducing CO2 emissions, increased energy efficiency, energy conservation and increased renewable energy supply.
Energy Management

Energy management attempts to minimise the consumption, costs and environmental impact of energy use through good design, maintenance and operations of facilities and services.  Energy management requires the use of action plans that focus on two distinct strategies.

energy conservation – reduction in wasteful use and demand for energy-related services (which implies: if you don’t need it, turn it off); and

energy efficiency – reduction in the consumption of energy for current operations (which implies: if you need it, do it more efficiently).

Energy saving is therefore the reduced consumption and related cost saving gained through the application of energy conservation and energy efficiency. 
This energy management process requires devolving responsibility for energy consumption to those with the authority to change the way energy is used; the provision of adequate resourcing; energy use data collation and analysis; and the undertaking of an energy audit to determine where, and how efficiently energy is used.

Energy Tariff

To implement energy saving strategies specifically as it relates to electricity, it is important to understand the Energy Tariff which is used to determine the electricity account.  Over and above certain fixed costs, the main cost determining criteria is:
· the Maximum Demand (kVA – kilo Volts Ampere) measured in half hourly intervals and applied individually to the various campuses.
· the energy consumption units used as measured in kWh (kilo Watt hours): The kWh used is multiplied with a fixed consumption usage charge rate as applied per site (and not per institution), in order to calculate the consumption cost.
The Maximum Demand tariff is calculated from a zero base each month by the energy supplier.  This tariff calculation uses the highest energy demand (over a period of a half hour) during the month as the bases of calculating the Maximum Demand cost.  An additional problem for a multi campus environment is that of multiple Maximum Demand accounts as apposed to a single campus environment generating only one Maximum Demand account/cost.  Obviously this relates to a substantial cost differentiation.

Because the energy supplier therefore needs to provide this maximum amount of energy on demand, this impact negatively on the supplier’s costing model.  The user is therefore charged a premium for the peak kVA generated.  For this reason the multiple Maximum Demand accounts of the NMMU has resulted in this component being roughly one third of the NMMU’s total electricity account. 
Given that the electricity budget provision for 2009 is R15M, with one third being R5M, a key energy saving strategy must be to manage the Maximum Demand tariff in real time.  In addition, ESKOM has informed users of pending legislation which will endeavour to reduce overall Maximum Demand by 25% through a process of implementing a penalty scale and the NMMU therefore needs to be proactive in meeting this reduction target.
Demand side management as basically explained above can be achieved by the use of Ripple control and real time evaluation and control via the Johnson Controls Building Management System (JCBMS).  In doing this, the peak power consumption (kVA’s) is minimised by ensuring optimal energy usage wherever possible and enforcing energy factor correction options.  This strategy will significantly reduce the R10M energy consumption cost as well. 
Objectives

The medium and long-term objectives of the NMMU Energy Management Plan are: 
· For the NMMU to develop an Energy Efficient public image and actively work towards achieving energy efficient goals and to therefore become a leading university in energy efficiency and energy conservation;
· To protect the environment;

· To prolong the useful life of fossil fuels by reducing wherever possible our dependence on fossil fuels through the use of renewable energy;

· Water conservation and management;
· Vehicle Fleet Management: Work towards owning a “green fleet”; 

· To improve awareness of energy efficiency among our employees;

· To improved operational cost, cost-effectiveness, productivity and working conditions;

· To setup an energy monitoring and reporting system;

· To hold regular energy performance reviews;

· To incorporate energy management into the wider university activities and quality improvement processes;

· To consider economic research  and program/course opportunities in energy efficiency;

· To ensure energy efficiency considerations are taken into account in major (new or retrofit), building and construction projects;

· To report energy performance changes and improvements to our employees and, where appropriate, to stakeholders;
· To investigate the viability of establishing a permanent energy management section/team under the leadership of an ED.

Phase 1: Immediate Objectives: 
In the short term the immediate objectives of the plan are:

Objective1:
To gain control over the university’s energy usage by comprehensively and continuously auditing and reducing energy consumption and costs and in so doing, establish accountability for energy management; and
Objective 2: 
To instill a culture of energy awareness through continuously making Staff and Students conscience of energy efficiency and conservation opportunities. To initially focus on energy consumption and cost and urge the university community to switch off, inter alia, their computers, air-conditioning units and lights when they do not occupy space; and
Objective 3:
The continuous installation of energy saving technology and equipment and also the application of energy efficient construction techniques.  In addition, to further make a statement regarding the application of alternative energy by setting up visible and operational pilot sites; and
Objective 4:
Establish an Energy Management Committee to oversee the Energy Management Plan.
Phase 1: Energy Savings Action Plan: 
The phase 1 action plan will be activated from January 2009 and will focus directly on achieving the Immediate Objectives as listed above:

Objective 1:

Continued research in the field of energy savings and alternative energies will in the future yield more financially feasible results as economies of scale and technologies improve, and should therefore be encompassed in the developed strategies.  However, energy saving is currently and will in the near future be less expensive than alternative energy generating options, which is mainly due to economies of scale and cheap fossil and nuclear fuels. 
For this reason the immediate objective is to focus on effectively managing and controlling energy cost and given that electricity is the NMMU’S primary energy source, this will be the initial focus.  The objective is to achieve a 10% saving within the first 15 months, which is considered to be a conservative estimate. 
The following has now been installed and stabilized to help achieve this objective: 
(a)  
Electricity meters on all the Campuses’ substations; and
(b)   
Municipal electricity accounts for all the Campuses; and
(c)   
The Johnson Controls Building Management System’s (JCBMS’s) real time electricity consumption monitoring capability. 
Using the JCBMS the following will be implemented: 

1. To monitor in real time, the electricity maximum demand and electricity consumption at all the Campuses and in all the buildings where JCBMS meters have been installed.  The Bird and York Street Campuses and their buildings do not have any JCBMS meters;
2. To build up an historical data base of electricity maximum demands and electricity consumption for comparison purposes in order to determine trends and savings. The data base information will also be used for corrective intervention purposes where there are unacceptable deviations;
3. for each Campus and building where JCBMS’s  meters have been  installed, to submit detailed monthly electricity:-
3.1
Demands and costs, and
3.2 
Consumptions and costs;  
4. To reconcile JCBMS’s data with the Municipal accounts’ data; and
5.
To ensure the optimum functioning of the JCBMS, by, inter alia:-
5.1. 
Regularly testing alarms, e.g. fire alarms, fridge alarms, and
5.2. Regularly testing and, if necessary, recalibrating sensors, e.g. temperature sensors, and
5.3. 
Regularly carrying out maintenance checks and minor repairs.
6. 
Detailed monthly reports of the above- mentioned items under points 3 and 5 would be submitted to an Energy Management Committee who will formulate and implement corrective actions. 
7. To use the JCBMS for the manual and automatic switching off of large loads, e.g. ventilation and air-conditioning installations, which will ensure that:- loads are run only when required, and where possible, loads are shed to reduce the maximum electricity demand cost.

To complement the JCBMS, the installation of ripple control switching relays on numerous geysers and small air-conditioning units is proposed. 
· At present 30 of these relays have been installed with another planned 80 being rolled out next year. These relays are controlled from the Nelson Mandela Bay Municipality’s Chetty substation and will be switched off by the NMBM via these relays when it becomes necessary to decrease demand. 
To be able to setup and utilize the JCBMS optimally in real time requires a dedicated and knowledgeable company to manage this technology resource as an interim measure for 2009.  It is proposed that R180 000 be allocated for this function for 2009 and that this amount be funded from the Municipal Services budget through savings achieved. 
Objective 2: 
M&CR will, in cooperation with the Energy Management Committee, develop,   implement and monitor an internal communication strategy and plan to raise staff and student awareness and provide regular feedback on energy usage.
Objective 3:
In terms of renewable energy technologies, the university can employ these in new projects and further investigate using renewable energy to offset grid demand.   As a start, for new building and other relevant projects – solar water heating – is a technology which can be used extensively and which will form part of the design planning.
In addition, the Centre for Energy Research at the NMMU must coordinate and thus optimize energy based research activities at the university and further advise the University through the Energy Management Committee on alternative energies and feasible opportunities.  As a strategy therefore, the George Campus could be formally tasked to pilot selected renewable energy technology based projects and to provide recommendations on the use of different future energy sources that seem most appropriate and feasible for the NMMU or specific sites of the university.
The NMMU also needs to demonstrate its commitment to energy efficiency and therefore as an example, Photovoltaics (PV-solar electricity) although still expensive, can be used, even if it is to only make a statement regarding the use of alternative energy at NMMU.  The NMMU should investigate therefore powering the VC’s office with PV as a visible demonstration of it’s commitment to and ability in applying these technologies. 
The NMMU could also consider installing PV and wind generators at the Missionvale campus.  The site at the entrance to this campus is good for PV and wind generators and is also visible from the main road. 

Objective 4:
An Energy Management Committee will be established to oversee the Energy Management Plan. This will be a working committee of the Operations Division with the following membership:

1. Membership:

(i) ED: Operations (Chairperson)

(ii) Campus Principal: George 

(iii) Three academic staff members appointed by the VC
(iv) Director: M&CR or nominee

(v) Director:  Planning & Projects or nominee
(vi) Director:  Technical Services or nominee
(vii) Deputy Director:  Engineering Services  

(viii) Section Head:  SAPSE & Space

(ix) Finance representative nominated by ED: Finance
(x) Such other members as determined by the VC and/or the Committee
The terms of reference of this committee will include:

· Develop and monitor action plans to deliver on the immediate, medium and long term objectives

· Analyze and monitor past, current and future energy consumption
· Define past, current and future needs, constraints and resources
· Identifying and implementing energy saving opportunities

· Raising and maintaining energy awareness within the organization

· Reporting to senior management and staff on achievements against targets and key performance indicators.

· Present EMCOM with an annual report on energy usage

· Review the action plan on a regular basis to determine the effectiveness of the projects being undertaken and present recommendations for changes to EMCOM

· Investigate enabling technologies that can aid efficient and effective energy consumption
· Develop an Energy Management Policy
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