General Guidelines on Demand Side Management (DSM)

(Preparation, Design, Assessment, Approval & Implementation of DSM Plan)
DSM Regulations: DSM Regulations framed by the Commission demonstrate the policy & regulatory framework for energy efficiency interventions through the management of consumer load and demand. The Regulations list the activities & sub-activities for planning, selection, approval and implementation of DSM measures and will mandate the Licensee(s) to undertake these measures to promote energy efficiency. To process DSM, following General Guidelines shall be followed by the Licensee(s):
1.1. Load research
Load research is the foundation of any DSM framework. The objective of the load research is usually to identify the consumer segment/s or assessment of penetration of a specific technology and potential for introducing an efficient technological option etc. It is important to identify the target population (e.g. residential, non-residential, public Sector, industrial or agricultural consumers etc.) along with the identification of end uses which may be targeted (e.g. lighting, pumping, heating, air conditioning etc.). Further, if any specific appliance segment is to be targeted, the same needs to be identified at this stage. To undertake load research, it may be required to undertake consumer survey. On the basis of target population, end uses and appliances, the survey components will be designed. This would include design of information/questionnaire format, estimation of sample size, criteria for sample selection etc. The survey may include combination of in-person surveys and actual measurements. These are important components of load research and each of these needs to be identified at the planning stage. 
1.2. Market research
Market research includes identification of new end-use energy efficient technologies available in the market and estimation of penetration/sale of efficient appliances etc. Estimating market potential for specific energy efficiency technologies and applications, establishing key performance indicators, and determining existing baseline market conditions are critical starting points for DSM Plan designs and assessments. Some identified efficient technologies are:
	S. No.
	Domestic
Sector
	Non-residential
Sector
	Industrial/Public Sector

	Lighting

	1.
	High efficiency fluorescent with low loss electronic ballasts.
	 High efficiency fluorescent with low loss electronic ballasts 
	High efficiency fluorescent with low loss electronic ballasts 

	2.
	CFL’s, LED’s
	CFL’s, LED’s
	CFL’s, LED’s

	Heating, Ventilation & Air-conditioning (HVAC)

	1.
	High efficiency fans 
	High efficiency fans 
	High efficiency fans 

	2.
	High efficiency AC’s
	High efficiency AC’s with timers and sensors 
	High efficiency AC’s with timers and sensors 

	3.
	Solar heating and solar hot water system
	Solar heating and solar hot water system
	Solar heating and solar hot water system

	4.
	High efficiency refrigerator 
	High efficiency refrigerator 
	High efficiency refrigerator 

	Drives & Machines 

	1.
	High efficiency motors
	High efficiency motors/ machines with variable speed drives 
	High efficiency motors/ machines with variable speed drives 

	2.
	
	ECBC rated buildings 
	ECBC rated buildings 

	3.
	
	
	Co-generation  

	4.
	
	
	Power factor correction 


           Note:        The above list is illustrative and not exhaustive 

1.3. Database development framework
The information from load research studies combined with market survey data provides key information on how consumers use electricity. Load research also provides valuable information on consumer classes/Sectors and end-use appliances, which contribute to the peak. This information is key to developing and designing suitable DSM Programme(s) which meet utility objectives.

Presently, in the State of Punjab, there is only one Distribution Licensee; hence, procedure for development of data base in PSPCL has been explained here. In future, if the number of distribution Licensees increases then a similar procedure shall be followed by each such Licensee in its area of operation.  As on today, from organizational point of view, the consumer base of the State has been divided into Zones, Circles, Divisions and Sub Divisions. In the illustration, for the sake of simplicity, consumer sub-area has been limited to the level of Zone only. Each Zone has similar category of consumers but here consumers for South Zone only have been shown. Then each category of consumers have different consumption pattern as shown for domestic category. For DSM, the first target is high consumption consumers. Even in specific category of consumers, there is dominance in the use of particular service and for this service also there are different technologies available. All the above have been shown in the action tree of following figure:

[image: image1]. 
Database to be developed by the Licensee(s) may include the following:
(i) Number of Sectors;
(ii) Total number of consumers;
(iii) Average monthly energy consumption;
(iv) Connected load/demand;
(v) Connected load/demand of dominating or energy intensive equipment;
(vi) Average demand;
(vii) Peak demand;
(viii) Weekly & monthly load/demand profile;
(ix) Season wise load/demand profile;
(x) Data on TOU/TOD usage of loads;
(xi) Technology in use & availability of energy efficient technology with barriers etc.
The above information is to be compiled Sector, Zone and Segment wise. Breakdown        of this information for particular area, sub-station, feeder and grid sub-station should also be available. Thereafter, this data is to be compiled for utility as a whole.
1.4. DSM potential assessment
The potential assessment shall be undertaken by the Licensee(s). The potential usually referred to as ‘Technical Potential’ would depend upon the consumption pattern, electricity generation mix, availability of technologies etc. Based on the findings of this study, utilities shall develop methodology for assessment of financially viable ‘Technical Potential’ which would be used to prepare DSM Programme(s). A large number of pilot Programme(s) that target the barriers involved and have low transaction costs need to be designed, tested with different institutional arrangements, with different incentives and with varied implementation strategies. Innovative Programme(s) designs can then be awarded.
1.5. Goal and target setting
Goal & target based approach is an efficient approach to capture the potential of DSM. While goal would be long term vision for the State; targets would be intermediate goals for the Licensee(s). The goals & targets shall be proposed by Licensee(s) but shall be finally set by the Commission in consultation with all the stakeholders.
1.6. Cost Effectiveness assessment
To identify the DSM Programme that is cost effective, it will be necessary for the Licensee(s) to carry out broader cost benefit analysis and identify that subset of the potential which can be achieved in a cost effective manner. While working out cost benefit analysis, description of all the input values and all the assumptions used is required to be recorded. During this activity, it is envisaged that macro level analysis would be carried out which will guide goals and targets being set by the Commission. The Cost Effectiveness of the Programme(s) may be determined in following ways: 
(i) Total resource cost (TRC) test: This is the first test for gauging the Cost Effectiveness of any Programme. The lower the TRC, the more cost-effective the Programme will be. The total Programme cost is spread out equally over the lifetime of the energy savings. This cost will include the annual interest calculated on SBI’s base rate of corresponding period. TRC Cost Effectiveness is the ratio of TRC to the energy savings cost (Rupees/Kwh). The lower the ratio, the more cost effective is the Programme; 
(ii) Cost saving ratio (CSR) test: For this test, the quantum of energy (Kwh) saved in one year is estimated. Then total cost of saving is worked out by applying existing tariff and taking in to account annual escalation rate of say 5 %. CSR Cost Effectiveness is the ratio of financial savings to energy saved in units (Rupees/Kwh). The higher the ratio, the more cost effective the Programme is; 
(iii) Life cycle revenue impact (LCRI) test: TRC should not impact the revenue by say more than Rs. 0.01/Kwh or over 0.1% of prevalent tariff (whichever is lower) as tariff increase over the Plan life cycle. This limit is to be set by the Commission.

The Cost Effectiveness Tests are not intended to be used individually or in isolation. The results of tests that measure efficiency, such as the TRC Test, the CSR Test, and the LCRI Test, must be compared to each other. This multi-perspective approach will require Programme Administrators (including the Licensees) and the Commission to consider tradeoffs between the various tests. Issues related to the precise weighting of each test relative to other tests and to developing formulas for the definitive balancing of perspectives involve value judgments that have to be factored in by the licensee(s) as well as by DSM-CC and/or the Commission.
1.7. Preparation and design of DSM portfolio
Under this activity, utilities will carry out detailed design and development of each Programme identified in the portfolio; estimated levels of energy and capacity savings; costs and benefits analysis; budget assessment and proposed funding arrangement; marketing and delivery Plans; implementation schedule and strategy; administration of each Programme and Evaluation, Measurement and Verification (EM&V) plans.
1.8. DSM fund 

           (i) 
The Licensee(s) shall be allowed to recover all justifiable costs incurred in any DSM related activity, including planning, conducting load survey/research, designing, implementing, monitoring and evaluating DSM Programme(s) by adding these costs to their Annual Revenue Requirement (ARR) to enable their funding through tariff structure or by implementing Programme(s) at the Consumers’ premises that would attract appropriate return on investment;
           (ii)   The Commission may direct the Licensee (s) to adopt other complementing DSM funding approaches such as creating a pool of funds through collection of public benefit charge or any other methodology; if such an approach is found beneficial.
1.9.     DSM budget 

(i) The Licensee(s) shall submit year-wise schedule of DSM Plan implementation and corresponding annual DSM budget allocations relevant to the annual DSM targets (energy savings or shifting/reduction of peak load). The Licensee(s) shall set up a Multi-year DSM Plan and DSM Programme budgets and submit the same during the MYT approval and ARR approval process;
(ii) DSM implementation plan and associated budgets shall be substantiated with the prioritization of the possible Programme(s);
(iii) The budget shall be sanctioned after approval of corresponding aggregated DSM Plan and/or individual DSM Programme by the Commission;
(iv) The Licensee(s) shall be allowed to spend a reasonable amount, pre-approved by the Commission to promote Programme(s) that promote consumer awareness/education of load management to bring in energy efficiency and include activities such as: 

(a)  Energy audits;
(b) Awareness campaigns;
(c) Energy Efficiency and load management demonstration projects; 

(d) Training programmes, seminars, workshops, conferences, business exchange meets (buyer-seller meets);
(e) Establishment of permanent display/demonstration centres/models etc.

(v) These annual DSM budgets and targets, determined and approved at the beginning of the planning cycle shall be revisited during the Annual Performance Review in the ARR Petition;
(vi) The Commission may take special account of measures taken by the Licensee(s) to develop carbon finance Programme(s) using the Clean Development Mechanism (CDM) of the United Nations Framework Convention on Climate Change (UNFCCC) or any other voluntary carbon financing protocol.
1.10    Financing sources
DSM projects can be financed through:
· Multilateral, bilateral and other international institutions/development agencies (including ESCOs) dedicated to promoting energy efficiency services.
· Private equity, venture capital funds and project finance debt from nationalized banks and other sources.
· Grants from governmental agencies.
· Special funds generated from the levy of additional charges to the end-users through tariffs such as Time of Day tariff for selected consumer categories.
· Savings on account of reduction in allowable power purchase quantum by say 2% and to reduce the power consumption by 2% through DSM measures.
The Licensee(s) have to adopt sound marketing strategies to attract private equity and other project finance loans from nationalized banks etc. 
1.11.
DSM Plan document

The Licensee(s) shall prepare DSM Plan document that shall include the following general elements: 
1.11.1 Executive summary
 It is an over view of the complete DSM Plan with brief description of each DSM Programme proposed to be undertaken. The description of Plan as well as of each individual Programme should include the following essentials:

(i) The form/nature of activity indicating the description of DSM measure & technologies, the Programme is intending to implement; 
(ii) Consumer segments the Programme is targeting including eligibility criteria to be used for identification of potential consumers within the identified target segment; 
(iii) The schedules & periods of implementation;
(iv) Description of each Programme management and implementation arrangements and internal Programme tracking systems to be followed by the Licensee(s);
(v) The mode of operation - departmental or through outside agency; in the latter case at appropriate stage name/address of agency, relevant experience including listing of brands and manufacturers/vendors that will be eligible for inclusion in the DSM Programme, relevant pricing, quality assurance and replacement/guarantee policy etc. is required to be specified;
(vi) Other stakeholders (financiers, energy services companies, equipment vendors, consultants, energy auditors, trade associations, groups of persons, NGOs, academic institutions, Government organizations) involved in the implementation process, description of their roles and responsibilities and manner of participation, as far as possible; 
(vii) Strategies to motivate consumers and other stakeholders to participate in the Programme; incentives if any with payment mechanism;
(viii) Total budget/funds requirement for the Plan with Programme & year wise breakup;
(ix) Cost Effectiveness;
(x) Plan & Programme level targets;
(xi) Contribution of the Plan with impact on consumer tariffs;
(xii)  Major assumptions & risks. 

1.11.2  Introduction

It is the preamble of the Plan from conception to completion. In this part, experience of other States in implementing same/similar Programme(s), if available, is required to be discussed emphasizing major constraints, targets v/s actual achievements, lessons learnt etc. In the light of this knowledge, the strategy for improvement by addressing the relevant issues is required to be spelled out.
 1.11.3  Status of supply system of the Licensee (s)
   The Licensee(s) should specify the salient features of the supply system. This should include:

(i) Consumer base of the Licensee; Total number of consumers - category & rate wise with consumption & revenue from the sale of power ending last year.

(ii) Power situation in general:

a) Availability of total power supply with breakup of own generation, share from other sources & power purchased. Average cost of power generation & average cost of power purchased for last three years;
b) Category wise & total connected load, average & maximum power supply demand on daily, weekly, monthly & seasonal basis for utility as a whole for the last year;
c) Demand met, load shedding if any, during the last year, demand forecasting, additional power requirement;
d) Power & revenue requirement over the next five years (or remaining Plan period) including elaboration of methodology used, data used, statement and basis of underlying assumptions used, other conditions and sensitivity analysis carried out.
1.11.4
Identification of Sectors, Segments and end-uses

In this section, the Licensee (s) will discuss the Sectors, Segments & end uses and justification for choosing the same for the DSM implementation. The Sectors, Segments & end uses are: 
a) Sectors: domestic, non-residential, industrial, agriculture, municipal etc.
b) Segments:  offices, hospitals, hotels, malls, banks, industrial cluster, street lighting, Gram Panchayat, water supply, specific feeders, etc.

c) End-uses: lighting, heating, air-conditioning, pumping, drives etc.
1.11.5
Identification of DSM measures/technology options 

This section shall delve in to the process (including justification) that has been used for identification of DSM measures and technologies (within the identified Sectors, segments and end-uses) that are intended to target for achievement of the targets. It will also include the DSM measures and technologies that were considered but were finally rejected with reasons for their rejection, including screening criteria/ assumptions used, if any, and basis for the assumptions etc. 
1.11.6
Funds requirement and financing 

This section will have description of year wise (for each of the multi-years of the Plan period) funds requirement for the total Plan covering each Programme with financing arrangements, which may include share of the Licensee (s), vendors, consumers, retailers, State Government, Central Government, etc. Estimate of annual and cumulative savings of each Programme, cost benefit analysis, impact on consumer tariffs, with explicit description of all the input values considered and all the assumptions used in Cost Effectiveness calculations and for input values.
1.11.7
Administration and management of DSM implementation

This section will contain description of the proposed organisation for the administration and management of the DSM effort over the Multi-year Plan period, in terms of capacity building for employees, load research and potential studies, and all other requirements to implement DSM Programme(s), portfolio and plans. If some or all Programmes are to be handled by outside agency then explain the detailed strategy for the same.

1.11.8 Implementation of Plan
In this section, the Licensee shall present activity wise schedule of implementation of Programme(s), portfolio and plan with time lines and implementation responsibilities. Activity charts are required to be prepared for each Pogramme indicating the sequence and interdependence including phases of the Programme (pilot etc) with description of who will be responsible for the activity and when will the activity be performed. It will have information on the consumer segments where identified DSM measures are to be implemented. It will also have information on incentives and features of consumer/vendor interface, delivery options and institutional relationships.  
1.12     Submission of Plan to the Commission
The DSM Plan shall be submitted to the Commission at least one year prior to or ` coincident with the submission of business plans by the Distribution Licensee(s). The term of the DSM Plan to be submitted by the Licensee(s) for the approval of the Commission shall coincide with the corresponding Multi Year Tariff/Annual term. The Distribution Licensee shall submit the Plan in both, hard and soft copy version (Six copies each). DSM-CC shall hold meetings for Programme(s) review and seek any inputs required from the Distribution Licensee. Any specific observations and required revisions shall be conveyed to the Distribution Licensee. Thereafter the Licensee, after addressing all the issues contained in the communication of the Commission shall resubmit the revised DSM Plan within time stipulated in the Commission’s communication.
1.13. 
 Approval of DSM portfolio
DSM-CC with the approval of the Commission will establish protocols, standard tables, outlines, guidelines and evaluation criteria to weigh the eligibility of each Programme. On assessment of the proposals, adopting appropriate regulatory process, the DSM-CC will put up the Plan to the Commission with its recommendations and comments. The Commission will consider and give approval to each Programme/project. Simultaneously, the Commission will issue detailed project specific guidelines to the Licensee(s) for implementation, Monitoring, Reporting, EM & V etc. of DSM Plan.
1.14    Project implementation
 On receipt of the approval from the Commission, the Licensee is expected to undertake project implementation as per the approved Plan. The Licensee may have to undertake preparation of bidding documents, selection of contractors / consultants and contract management. In addition to a detailed scope of work, the contract would contain policy guidance, legal and accounting rules, and a lengthy set of negotiated measures of performance for the contractor. These performance indicators include quantified goals for KWh energy savings and total resource benefits for the period of contract. The Licensee will also have to undertake marketing and consumer awareness for implementation of DSM Programme(s).
  1.15
 DSM Plan Monitoring and Reporting

Licensee(s) shall describe the Monitoring and Reporting of DSM Plan (frequency, format, indicators & progress reports and description of baseline calculations).     As the project will roll out, the Commission will require periodical reports on progress, expenditure, savings etc. as specified with each Programme. The Licensee shall do the necessary coordination, tracking, budget control, target achievement etc. and shall apprise each stake holder as per schedule & manner decided before hand under the guidance of the Commission.
 1.16    Evaluation, Measurement & Verification (EM&V) in DSM Plan
Evaluation is associated with estimation of net savings from Programme(s). Measurement & Verification (M&V) is intended to establish whether Programme(s) savings actually occurred (i.e., are “real”) and what is the quantum of savings. M&V elements include whether the measure was implemented, what the actual operating efficiency is (as opposed to the claimed or nameplate efficiency). Measuring energy savings from a project requires comparing energy consumed during the estimated useful life (EUL) of the new equipment or measure being implemented to the energy consumed during the remaining useful life (RUL) of the equipment being replaced plus the energy consumed by the equipment that would have replaced the original equipment at the end of its life. EM&V require the use of several sources of measured data, such as spot metering, site-specific data, equipment specifications, and utility billing data in the calculations. Prior to undertaking any DSM Programme, it is required to develop protocol for EM&V. If EM&V is envisaged to be undertaken by the third party, eligibility criteria for such agencies are required to be set under the guidance of the Commission. On the basis of the eligibility criteria, EM&V agencies will be identified and empanelled. Licensee(s) can then appoint third party from this panel to undertake EM&V.

1.17     Dispute resolution
It is possible that disputes may arise between any two agencies such as Energy Service Company (ESCO) and the Licensee or Licensee and State Designated Agency (SDA). In such cases, dispute resolution   mechanism would be required. It will be necessary to establish dispute resolution mechanism by the Licensee. In the absence of such a mechanism, this activity will have to be undertaken by the Commission.
1.18     Breakup of activities
In handling the DSM projects, the Commission & the Licensee(s) shall carry out   respective activities as per the following lists:
1.18.1. Activities of the Commission 


 Development and issuance of Regulations and Guidelines for DSM   planning, designing and its administration. 
1.18.2. Activities of the Licensee(s) 
(i) Load research & consumer survey;
(ii) Load forecasting at aggregate system level, segment level and end-use level; 
(iii) Conduct of DSM and demand response potential studies; 
(iv) Setting short and long-term DSM targets [e.g., savings in load (Kw) and savings in energy (Kwh); 
(v) DSM Programme(s), portfolio and Plans preparation, documentation, routine monitoring and regulatory reporting; 
(vi) Preparation of annual work-plan for DSM Programme(s), portfolio and Plans; 
(vii) Preparation of annual DSM budgets;
(viii) DSM Programme level dispute resolution;
(ix) Development of DSM related centralised information system and database to support DSM planning, Programme design, cost assumptions, and EM&V:
(a) Inventory of DSM Programme(s), costs, achievements, lessons      learnt ;
(b) DSM measure wise estimation of deemed savings, costs and timing; 

(c) Avoided costs – generation, transmission and distribution. 

        (ix)     Research and analysis in support of DSM Plans; 

          (x)   Any other items that may be deemed important by the Commission to   support   DSM activities in the State.
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