
7.1.6 

 

QnM 

Quality audits on environment and energy are regularly undertaken by the institution  

7.1.6.1. The institutional environment and energy initiatives are confirmed through the following  

1. Green audit  

2. Energy audit    

3. Environmental audit 

4. Clean and green campus recognitions/awards  

5. Beyond the campus environmental promotional activities  

Options: 

A. Any 4 or all of the above 

B. Any 3 of the above 

C. Any 2 of the above 

D. Any 1 of the above 

E. None of the above                              (Opt any one) 

Upload: 

 Reports on environment and energy audits submitted by the auditing agency 

 Certification by the auditing agency 

 Certificates of any awards received 

 Any other relevant information 

5 

Documents Needed: Policy document on environment and energy usage: Certificate from the auditing agency 

Certificates of the awards received from recognized agency (if any) | Report on environmental promotional 

activities conducted beyond the campus with geo-tagged photographs with caption and date | Any other 

supporting document for the claims made | Green audit report of all the years from recognized bodies 

 

TEXT 

 

TERI SAS imbibes the notion and practice of environmental protection and building up of a sustainable world in 

its vision, mission and core values. The institution abides by its core values by religiously following the means 

and standards of achieving them. 

 

Electricity is the primary source of energy in TERI SAS to operate various equipments such as air conditioning, 

lighting, water supply, laboratory, and other institutional setups. This is partially taken care of by the solar 

rooftop system set up in 2015 (reported under entry 7.1.2). The Energy and Resources Institute (TERI), New 

Delhi certifies the energy audit conducted at the campus of TERI SAS during the FY 2019-20. The Energy 

Audit Report is enclosed in the Annexure 7.1.6.A. 

 

One of the recent Green Audit surveys found that TERI SAS green campus practices are well perceived and has 

spilling effect. The practices learned in campus are also adopted by the students at their home. The most recent 

Green Audit Report which was conducted by the then Head of the Department of Energy and Environment, 

TERI SAS is enclosed in the Annexure 7.1.6.B. 

 

Similarly, TERI SAS regularly conducts environmental audit using its specialist faculty members of the 

Department of Regional Water Studies. During the Pandemic, this exercise could not be carried out, however, a 

few previous Environmental Audit reports are enclosed in the Annexure 7.1.6.C. 

 

With a truly green campus, the TERI SAS puts into practice the very principles it teaches in its classrooms. An 

architectural delight, the campus has been planned to provide a setting that enhances learning, while 

simultaneously showcasing the concept of modern green buildings. The award of the “Greenest University and 

Research Institution”, which is one amongst ten inaugural Climate Change Awards organized by Responding to 

Climate Change (RTCC), a news and analysis website, has been conferred upon TERI SAS (as erstwhile TERI 

University) in 2013. RTCC is the accredited observer to the UN Framework Climate Change Convention 

(UNFCCC) and is the TV host for the UN at its climate, biodiversity and desertification talks. This incident 

attracted adequate media coverage. Several news articles carries this (Link1, Link2, Link3, Link4). 

 

Annexure 7.1.6.D includes a few geotagged photos to provide a glimpse of the clean and green campus of TERI 

SAS. TERI SAS was awarded with UN GCNI (Global Compact Network India) Award at the 3rd Innovative 

Practices Awards 2019 held in Mumbai on 31.05.2019. TERI SAS showcased its initiatives on forest landscape 

restoration and studying the impacts of Nitrogen Pollution on Forest Ecosystems which addresses Sustainable 

Development Goal 15 through its project on “Sustainable livelihood activities on reclaimed open cast mines: a 

technology enabled integrated approach in Indian coal sector” (link to recognition; link to HEI website). 

7.1.6.1

https://www.terisas.ac.in/vision-mission-core-values.php
https://www.terisas.ac.in/greencampus.php
https://news.trust.org/item/20131106081432-j1f9i
https://www.indiainfoline.com/article/news-sector-others/teri-university-wins-the-greenest-university-and-research-institution-award-for-2013-113111803503_1.html
https://www.teriin.org/press-release/teri-university-wins-greenest-university-and-research-institution-award-2013
http://www.sustainabilityoutlook.in/news/teri-university-wins-greenest-university-and-research-institution-award-85139
https://www.globalcompact.in/uploads/knowledge-center/1578479943compendium-3rd-innovative-pratices-awards-2019-on-sdgs.pdf
https://www.terisas.ac.in/university-awards.php#collapse238
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Executive summary 

The report presents the key summary of the analysis and findings from the energy audit study of TERI 

School of Advanced Studies, New Delhi, for the identification of energy efficiency opportunities at the 

institute campus.   

 

The primary source of energy is electricity to operate the various equipment such as air conditioning, 

lighting, water supply, laboratory, and other institutional setups. The total annual electricity 

consumption of the campus has been estimated to be 1.10 million units during the FY 2018-19.  

 

The identified energy conservation measures (ECM) include the power factor improvement at the 

incomer and optimization of contract demand. The identified ECM measures for energy and demand 

reduction are given below. 

 

DSM measures Electricity 

saving, 

kVAh/Year 

Estimated 

Investment, Rs. 

in lakh 

Monetary 

savings, Rs. in 

lakh /Year 

 Simple payback 

period, Month  

Power Factor Improvement  46060  1.37         3.68  4.5 

Optimize the contract demand                 -    0.35         6.90           0.6  

Total 46,060  1.72            10.58  2.0 
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Course offered Student Intake capacity 

M.A Sustainable development Practices 30 

M.A Public Policy and Sustainable Management 30 

M.B.A Business Sustainability 30 

M.B.A Infrastructure 30 

LLM  Environment and Natural Resource Law /Infrastructure and Business Law 50 
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2.0 Energy consuming equipment details 

The details of major energy consuming equipment installed in the unit are provided in the following 

sections. 

2.1  Transformer 

The details of the transformer installed in the unit are given in table 2.1. 

Table 2.1:  Details of transformer 

Parameters Unit Value 

Rated Capacity, kVA kVA 1600 

Rated primary voltage, volt kilo Volt 11 

Rated Primary current, amp Amp 83.98 

rated Secondary voltage Volt 433 

Rated secondary current Amp 2133.46 

Design no-load losses kW 2 

Design load losses kW 14 

Maximum efficiency load point % 37.8 

2.2  Electric motors 

The details of the electric motors of capacity more than 5 hp installed in the unit are given in table 2.2. 

Table 2.2:  Details of electric motor 

S. No.  Motor ID Purpose Rated parameters 

Capacity, kW Capacity, hp Speed Efficiency, % 

1 Bore well Pump Water pumping 7.5 10 1470 86% 

2 Fire line motor 2 Fire safety 7.5 10 1470 86% 

3 Fire line motor 1 Fire safety 75 100 1488 92.7% 

2.3  Air conditioning 

The details of the air conditioning system installed in the unit are given in table 2.3. 

Table 2.3:  Details of Air conditioning units 

S. No. Type/Make Serving area Rated capacity (kW) 

1 VRV Biotech Lab – 001 3.4 

2 VRV Biotech Lab - 002B 2.2 

3 VRV L – 001 5.2 

4 VRV Computer Lab 103 3.4 

5 VRV Computer Lab 104 3.4 

6 VRV L-102 5.2 

7 VRV L-103 5.2 

7.1.6.A.
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S. No. Type/Make Serving area Rated capacity (kW) 

8 VRV Classroom 204 3.4 

9 VRV Library 5.2 

10 VRV Geo Lab 3.4 

11 VRV Classroom 307 3.4 

12 VRV L-304 7 

13 VRV Media Lab 3.4 

14 VRV Faculty Area 3.4 

15 VRV Environ Lab 1 3.4 

16 VRV Office all Inclusive 5.6 

17 VRV Admin Office 8 

18 VRV Faculty Cabins 14.7 

19 VRV Conference Room 4.5 

20 VRV Cafeteria 5.2 

21 VRV Cafeteria 5.2 

22 VRV Classroom CV 001 10.4 

23 VRV Classroom CV003 5.2 

24 VRV Phd Scholars 5.2 

25 VRV Heat Transfer Lab 5.2 

26 Non – VRV Solar Porta Lab 8 

27 Non – VRV Seminar Hall 6 

28 Non – VRV Classroom C001 6 

29 Non – VRV Hub Room G F 3 

30 Non – VRV Classroom 102 6 

31 Non – VRV Classroom 103 6 

32 Non – VRV Classroom 205 6 

33 Non – VRV Classroom 203 6 

34 Non – VRV Classroom 308 6 

35 Non – VRV Classroom 309 6 

36 Non – VRV Porta Library 10 

37 Non – VRV Hub Room 3rdF 3 

38 Non – VRV Environ Lab 2 6 

39 Non – VRV Classroom 410 6 

40 Non – VRV S M B Lab 10 

41 Non – VRV Hub Room G F 5 

42 Non – VRV Hub Room 1st F 3 

43 Non – VRV Faculty Cabins 7.5 

44 Non – VRV Tech Support Cell 2.5 

45 Non – VRV M I Room 2.5 

46 Non – VRV Warden Room 2.5 

7.1.6.A.
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S. No. Type/Make Serving area Rated capacity (kW) 

47 Non – VRV Common Room 2.5 

48 Non – VRV Power Lab 2.5 

49 Non – VRV Solar Lab 12 

2.4 Backup power generator 

The details of the backup power generator (s) installed in the unit are given in Table 2.4. 

Table 2.4:  Details of backup power generator  

Rated parameter DG# 1 DG# 2 

Make Volvo Volvo 

Fuel use Diesel Diesel 

Capacity (kVA) 500 380 

Voltage (Volt) 415 415 

Average operating hours per month 4.2hrs 4.7 hrs 

Average fuel consumption per hour 23.87liters 20.9liters 

Other details, If any - - 
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3.0  Energy consumption analysis 

This section provides an overview of the various types of energy used, consumption patterns, pricing, 

and calorific value of each fuel. The application of different fuels and their share in overall energy 

consumption patterns are explained in this section.   

3.1  Electricity  

The tariff structure of the electricity, connection type, electricity consumption pattern, contract demand, 

maximum recorded demand, and power factor for previous months were analysed.  The electricity bills 

were studied to understand the various types of charges applied and the rebate/ penalty imposed on 

the unit. 

 

The power supply to the unit is from BSES Rajdhani Power Limited utility grid under the tariff category 

Non-domestic [HT], with 680 kVA sanctioned contract demand. The billing is based on a two-part tariff 

with maximum demand recorded and energy consumption (kVAh). The analysis of the electricity 

consumption profile is provided in Table 3.1. 

Table 3.1:  Electricity consumption profile of the campus 

Month & Year Contract Demand 

(kVA) 

Recorded 

Demand (kVA) 

Consumption 

(kWh) 

Power 

Factor 

Total Amount, 

Rs 

April'2018 680 240 54,080 0.95 811,270 

May'2018 680 340 101,820 0.96 1,117,504 

June'2018 680 400 142,392 0.96 1,509,710 

July'2018 680 420 140,688 0.96 1,503,940 

August'2018 680 380 131,736 0.96 1,420,610 

September'2018 680 380 126,204 0.96 1,368,110 

October'2018 680 320 123,076 0.96 1,369,940 

November'2018 680 320 79,940 0.96 960,770 

December'2018 680 140 52,640 0.96 707,280 

January'2019 680 400 46,920 0.96 605,780 

February'2019 680 200 60,380 0.96 762,130 

March'2019 680 180 49,080 0.96 675,060 

 

The average billing power factor of the facility has been observed to be 0,96 which is very poor for 

applicable electricity tariffs. The kVAh billing system is based on the apparent power (kVA) drawn by 

the facility which does not include the power factor in the calculation. Due to poor power factor (pf less 

than the unity), apparent power shall increase and the facility has to pay additional charges as the 

energy consumption charges. As baseline rule: kVAh charges are inversely proportional to the power 

factor. 
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Figure 3.1a:  Contract demand, recorded demand, and energy consumption profile 

As observed from the above figure, the campus has registered a maximum recorded demand of 420 

kVA in the month of July 2018 and a minimum recorded demand of 140 kVA in the month of Dec 

2018. The weighted average recorded demand for the year 2018 is 310 kVA against the minimum 

billing demand 140 kVA. The average electricity consumption of the campus from BRPL is 92,413 kVAh 

per month.  Apart from grid power, the facility is having solar rooftop and back-up power generators 

to cater to the power requirement during the power cut from the grid. The total installed capacity of 

solar rooftop and back-up power generation system is 48kWp and 880 kVA respectively. The 

electricity generation pattern of the back-up power system and solar PV and the percentage sharing 

in total electricity consumption of the electricity is given in figure 3.1b 

Figure 3.1b:  Share of grid power, backup power and solar rooftop PV system 

3.2 Monthly generation of solar rooftop and Diesel generator 

The average monthly electricity consumption of the facility is estimated to 97666 kWh per month in 

which 95% is grid power 4% is solar rooftop power and 1% is contributed by DG sets. The month-wise 

energy consumption pattern (solar rooftop and DG) is shown in figure 3.2 
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Figure 3.2:  Average energy generation of solar rooftop and DG 

3.3 Electrical energy share of the campus 

Figure 3.4 shows that the Electrical energy share of the university is around 76% and the Non-

university Consumption is around 24%.  

Figure 3.3: Presents electrical energy share of the campus 

 

Key Observations – electricity profile 

 The contract demand of the facility is 680 kVA whereas the recorded demand of the campus is 

420 kVA. The average of the billing demand is 310 kVA during the last 12 months. However, 

the campus is paying fixed charges based on the contract demand (i.e. 680 kVA). 

 It was observed that the power factor at the main comer is varying in the range of 0.863 – 

0.933 whereas the energy charges are applied in KVAh basis on actual consumption. 

 

24% 

76% 

Non-university University
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3.4 Thermal energy 

The campus is not using any form of thermal energy. 

3.5 Renewable energy 

The campus is having 48 kWp Solar rooftop system generating 54,030 kWh per year total 6% of the 

electrical energy share of the campus is utilizing from the solar rooftop system annually. 
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4.0 Measurements and performance assessment 

The key operating parameters of some of the process equipment, associated auxiliaries and utilities 

were measured and historical data collated for making DSM/EE assessment. The assessment of the 

process equipment, associated auxiliaries, and utility equipment is given in this section. 

4.1 Transformers 

To evaluate the operating performance of distribution transformers, the average load pattern of the 

facility was collected. The operational efficiency of the transformer is given in Table 4.1. 

Table 4.1:  Operational efficiency of transformer 

Description Rated 

capacity, kVA 

Test Certificate Details Calculated Parameters 

No Load Losses kW Full Load Losses kW % Loading %  Efficiency 

TR (1600kVA) 1600 2 14 19.38 99.16 

 

The best efficiency point (for given “No Load loss” and “Full Load loss” profile) is 37.80 percent for 

1600 kVA transformer. The average loading of the transformer is estimated to be 19.38 percent in 24 

hours average cycle of operation  

4.2 Electrical motors 

The energy audit of electrical motors associated with utility and pumping equipment was carried out to 

assess the performance and identify the potential for energy savings. The study included motors 

installed in the utility and other associated systems. The study focussed broadly on the following 

aspects to assess the performance of motors: 

 Loading of motors 

 Nature of load (fixed or variable) 

 

The details of measurements, loading patterns, and observations in the electrical motors undertaken in 

the study are given below in table 4.2. 

Table 4.2: Operational loading assessment of electric motors  

S. No.  Motor ID Design Specifications Loading 

Voltage, volt Current, amp Motor rating, kW %age 

1 Borewell Pump 415 18 7.5 78 

2 Fireline motor 2 415 18 7.5 89 

3 Fireline motor 1 415 165 75 - 

 

In the operational system, motors associated with pumping system was found optimum loaded (i.e. 75-

100%)..  
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4.3 Lighting details of the Institution 

The total lighting point and the annual electricity consumption of the institute were collected and the 

details of lighting points and annual electricity consumption undertaken in the study are given below in 

table 4.3. 

Table 4.3: Lighting details and annual electricity consumption 

Sl. 

No 

Type of lamps & 

ballast 

No. of 

lamps 

Rated 

wattage, 

watt 

Connected 

load, kW 

Average 

operating 

hours per 

day 

Annual 

electricity 

consumption, 

kWh/annum 

1 5W LED fixture 8 5 0.04 11 136 

2 7W LED fixture 447 7 3.13 11 10670 

3 12W LED fixture 155 12 1.86 11 6343 

4 18W LED fixture 317 18 5.71 11 19457 

5 36W LED fixture 331 36 11.92 11 40634 

6 30W LED fixture 38 30 1.14 11 3887 

7 150W LED fixture 8 150 1.20 11 4092 

8 15W LED fixture 51 15 0.77 11 2609 

9 50WLED fixture 3 50 0.15 11 512 

10 20W  LED fixture 12 20 0.24 11 818 

 Total 1370    87157.86 
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5.0 Energy conservation measures 

5.1 Power Factor Improvement at main incomer level 

5.1.1 Background 

The power parameters of the electricity board supply were analysed to identify the deviation from the 

rated and operational pattern as per installed equipment and machinery in the facility and the 

applied tariff for power supply. In this context, the power factor also studied at the main incomer 

feeder of the facility. It was observed that the power factor at the main comer is varying in the range 

of 0.95 – 0.96 whereas the energy charges are applied in KVAh basis on actual consumption.  kVAh 

billing system is based on the apparent power (kVA) drawn by the facility which does not include the 

power factor in the calculation. Due to poor power factor (pf less than the unity), apparent power shall 

increase and the facility has to pay additional charges as the energy consumption charges. The 

baseline rule is kVAh charges are inversely proportional to the power factor. 

5.1.2 Recommendation (Higher Priority) 

It is recommended to improve the power factor to unity (0.999) at the main incomer level (HT side) by 

applying the fixed capacitor banks and automatic power factor controller at the LT side.   Figure 5.1 

showing the power factor recorded at incomer of BSES Rajdhani supply during the FY 2018-19.  

Presently facility has provided power factor correction at the main incomer which can be modified to 

achieve the power factor till unity. 

Figure 2.1  Power factor profile of the facility (FY 2018-19) 

Since the energy billing in kVAh, the energy charges is inversely propositional to the power factor. The 

maximum billable demand also depends on the power factor. 
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5.1.3 Energy saving potential 

A detailed energy saving calculation has been given in Table 5.1. It is required for the facility to 

redistribute the capacitor banks as per the proposed distribution network for TERI SAS if the facility is 

implementing the recommendation of the distribution system. 

Table 5.1 : Detailed energy saving calculation 

Particulars Unit Value 

Monthly energy consumption from Grid kVAh 1155163 

Present Power factor - 0.959 

Proposed power factor - 0.999 

Annual reduction in energy consumption kVAh/Year 46060 

Average Energy charges Rs./kVAh 8 

Annual saving potential Rs. 368480 

Investment required for Fixed Bank  Rs. 137500 

Payback period Month 0.4 

NOTE: Preventive maintenance is one of the keys to achieving the targeted energy saving in the system therefore, the 

engagement of experienced electricians to maintain the system is recommended.  

5.2   Optimization of contract demand with demand controller 

5.2.1  Background 

The power supply to the unit is from BSES Rajdhani Power Limited utility grid under the tariff category 

Non-domestic [HT], with 680 kVA sanctioned contract demand. The minimum billing demand is 680 kVA 

(100% of the contract demand). The billing is based on a two-part tariff with maximum demand 

recorded and the energy consumed in kVAh.  

 

It has been observed (figure 3.1) that the maximum and average recorded demand of the facility 

during the FY 2018-19 is 420 kVA and 310 KVA respectively. The facility is paying the additional 

demand charges for 370 kVA (average) every month. 

5.2.2  Recommendation 

It is recommended to renew the BRPL contract demand to 450 kVA after improvement of the power 

factor and validate the operation of the power factor 

5.2.3   Energy saving potential 

This potential will lead to reducing the demand charges by Rs. 57,500 per month. A detailed energy-

saving calculation has been given in Table 5.2.3 

Table 5.2.3:  Detailed energy saving calculation 

Particulars Unit Existing Proposed 

Contract demand kVA 680 450 

Minimum billing demand kVA 680 450 
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Average recorded demand kVA 310 310 

Saving in demand kVA. 104 230 

Monthly demand charges Rs./kVA/month 250 250 

Reduction in demand charges Rs./year   690000 

Investment required for controller Rs.  35,000 

Payback period Months  0.61 
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Annexure 7.1.6.D. Geotagged photos of maintenance of areas outside and inside TERI SAS campus 

 

Figure 1. Outside TERI SAS Campus 

 
 

Figure 2. Battery Operated Car parked inside the TERI SAS campus 
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Figure 3. Greenery inside the TERI SAS campus 

 

 
 

Figure 4. Greenery inside the TERI SAS campus 
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Figure 5. Waste management inside the TERI SAS campus 

 

 
 

Figure 6. Greenery inside the TERI SAS campus 
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Figure 7: No Smoking sign outside the gate 
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