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2. INTRODUCTION

An energy audit is an inspection, survey, and analysis of energy flows, for energy
conservation in a building, process or system to reduce the amount of energy input into the system
without negatively affecting the output(s). In commercial and industrial real estate, an energy audit
is the first step in identifying opportunities to reduce energy expense and carbon footprints.

The scope of an energy audit can comprise a detailed review of the energy performance of
an organization, Significant Energy User(s), systems, energy-using processes and/or equipment. It
is typically based on appropriate measurement and observation of actual energy performance for
the defined energy audit scope.

Energy audit outputs typically include information on current energy consumption and
energy performance, and they can be accompanied by a series of specific recommendations ranked
by energy performance improvement or financial return on investment, based on analysis of
specific site data and operating conditions.

In the present study, the Campus Comprising of College of Technology, School of Arts &
Science, and School of Architecture Planning, an electricity audit has been done. In this study
Admin buildings, laboratories, Classrooms and Service areas viz. laundry, kitchen, CSSD, Backup
power supply, AC plant, Fans, air conditioners, Computers facilities, IT infrastructures, Digital
Libraries, Hostel facilities etc.. were considered. We have studied total budget of the Institution,
total economic investment of Institution on the electricity and total electricity generation from the
solar unit. Also, we have studied total saving of “electricity” and the exact contribution of bulb,
fans, computer, instruments etc., in the total requirement of electricity. We studied all the above

said parts of energy audit by collecting exact details of the inputs through a survey.
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3. SUMMARY STATEMENT

The Director, Aarupadai Veedu Institute of Technology (AVIT) is located on Rajiv Gandhi
Salai (Old Mahabalipuram Road) in a sprawling 24.11-acre land with a built-up area of 5.65 Lakhs

Sq.ft requested to carry out Energy Audit at their campus. Energy and Power Quality Audit team

had undertaken harmonic and other electrical parameter measurements on 13™ October 2020 at

their institute of 500 kVA capacity.

The summary of the information are as follows:

The measurements were undertaken using Hioki, CLAMP ON POWER LOGGER Model:
PW3360-21. The following parameters were recorded by the above instrument with 5 minutes

recording sample time over the 3 hours,
(i) The following parameters were recorded

(a) 3 Phase voltage

(b) 3 Phase current

(¢) Frequency

(d) % Voltage Unbalance

(e) % Current Unbalance

(f) Active Power in kW and reactive power in kVAR
(g) Power Factor

(h) % Voltage THD

(i) % Current THD

The parameters () to (i) are recorded for every 5 minutes period by the meter and they are

averaged.

*The definition of THD are provided at the end of this section

(i)  The trend recordings for various parameters (voltages, currents, powers and power

factors) are also taken for the different periods of recording times.
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(iii)

(iv)

v)

(vi)

(vii)

This is followed by the report of the recordings for the various combinations of
equipment in operation to cover possible operational modes with the time stamp.
For these periods, the recorded parameters are provided the corresponding THD
figures and the calculated TDD values with 4500 kVA as the base are also
provided.

The scrutiny of the data presented for the THD. The voltage THD figures are also
well within the stipulated 1.6 % whereas the current THD is in the range between
3.07 % to 20.1% which is high as per the CEA.

These values are not well within the IEEE 519-1992 stipulations which are
internationally accepted values.

The extracts from IEEE regulations and CEA regulations are provided as
annexure to this report.

Definitions of THD and TDD :

THD = Total Harmonic Distortion

The ratio of the root-mean-square of the harmonic (voltage or current) content to the root-

mean-square of the fundamental quantity, expressed as a percent of fundamental. THD

typically refers to instantaneous measurement of harmonic distortion at an individual piece

of equipment or group of loads, based on the actual fundamental current that is flowing

during the measurement. THD is the typical measurement made with a harmonic analyzing

equipment which takes in 3 phase voltages and currents from which the same is extracted

as per the following ratio.

THD _— V! sum of squares of amplitudes of all harmonics
\ 100%
square of amplitude of fundamental

Rasgar,
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TDD = Total Demand Distortion

The total root-sum-square harmonic current distortion, in percent of the maximum

demand load current (15- or 30-minute demand).

TDD [ % sum of squares of amplitudes of all harmonics  100%
\! square of maximum demand load current

When the point of common coupling (PCC) is considered at the service entrance or utility
metering point, IEEE-519 recommends that the maximum demand load current (IL) be
calculated as the average current of the maximum demand for the preceding 12 months. To
calculate TDD for new construction, prior to installation of equipment, one may use good
engineering judgments to estimate the expected maximum demand load current. A

conservative approach is to use the summation of the FLA ratings of all motors.

4, MEASURING EQUIPMENT
SPECIFICATION

Hioki PW3360-21 Power Demand Analvzer

Measurement line & i 50/60 Hz, Single phase 2 wires (1/2/3 circuits), Single phase 3 wires (1
number of circuits | circuit), Three phases 3 wires (1 circuit), Three phases 4 wires (1 circuit),
Current only: 1 to 3 channels

Measurement items | Voltage RMS, current RMS, voltage fundamental wave value, current
fundamental wave value, voltage fundamental wave phase angle, current
fundamental wave phase angle, frequency (U1), voltage waveform peak
(absolute value), current waveform peak (absolute value), active power,
reactive power (with lag/lead display), apparent power, power factor (with
lag/lead display) or displacement power factor (with lag/lead display), active
energy (consumption, regeneration), reactive energy (lag, lead), energy cost
display, active power demand quantity (consumption, regeneration),
reactive power demand quantity (lag, lead), active power demand value
(consumption, regeneration), reactive power demand value (lag, lead),
power factor demand, pulse input. Harmonic voltage level, harmonic current
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level, harmonic power level, content percentage, phase angle, total
harmonic distortion (THD-F or THD-R), up to 40th order

Voltage ranges 600 V AC (Effective measurement range: 90.00 V to 780.00 V)

Current ranges 500.00 mA to 5.0000 kA AC (depends on current sensor in use),
50.000 mA to 5.0000 A AC (Leak clamp on sensor only)

Power ranges - 300.00 W to 9.0000 MW (depends on voltage/current combination and
- measured line type)

Basic accuracy | Voltage: 0.3% rdg. £0.1%f. s
| Current: £0.3% rdg. 0.1% f.s. + clamp sensor accuracy

Active power: $0.3% rdg. +0.1% f.s. + clamp sensor accuracy (at power factor
= 1)

Display update rate | 0.5 sec (except when accessing SD card or internal memory, or during
LAN/USB communication)

Save destination . SD memory card, or internal memory at real time
Data save interval | 1secto30sec, 1 minute to 60 minutes, 14 selections
Save items Measurement value save: Average only / Average, Max./Min. value,

[PW3360-21 only]: Harmonic data save: Average only / average, max./min.
value in binary format, Screen copy: BMP form (saved every 5 min. at
minimum interval time), Waveform save: Binary waveform data

Interfaces SD/SDHC memory card
| LAN 100BASE-TX: HTTP server function
USB 2.0: When connected to a PC, the SD Card and internal memory are
recognized as removable storage devices, remote settings via
communication program, data download
Pulse output: proportional to active power consumption when measuring
integral power consumption, Isolated open-collector signal

Functions Connection check, Quick Set navigation guide, clock, pulse input
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5. TOTAL AVERAGE RECORDINGS

5.1 Total Recordings for Three Hours Averaged over 5 min

N 3Phase Voltage 3Phase Current Frequency % % Active Reactive % Voltege; | o Voltos Vu?:)ige Cu:r‘en\ Reunent|| ik Rl
Voltage Current Power power ::::rr JHO. JHR THD THD THD. )2
Unbalance Unbalance in kW in kVAr
(1 L2 13 1 L2 13 vi v2 v3 1 2 13
1 233.47 233.48 23493 89.17 51.26 60.66 49.92 0.4 413 46.18 1.56 0.98 155 146 122 17.83 1486 11.71
2 233.67 233.90 235.46 91.56 50.09 5077 45,94 0.5 47.4 44.21 -1.01 0.98 1.49 137 1.18 17.14 14.44 1397
3 234.15 23435 235.76 9233 53.15 59.22 50.01 04 427 46.96 228 0.98 134 113 103 17.2 1176 11.05
4 234.86 234.92 236.11 86.08 54.59 67.13 50.01 03 344 47.69 3.08 0.98 125 098 094 1842 10.48 9.27
i 5 235.11 234.99 236.30 79.41 5135 61.76 50.02 04 353 44.47 2.03 0.8 1.25 098 092 19.88 11.05 97
: 6 235.37 235.16 236.69 71.93 51.83 54,25 50.03 0.4 40.1 42,55 159 0.98 1.23 0.95 0.91 20.1 10.74 11.21
1' 7 235.39 235,28 236.70 £86.06 56.30 60.01 4993 04 384 46.58 272 0.98 1.2 0.93 0.94 17.13 991 10.51
S- 8 23446 23418 235.65 §7.51 68.48 81.10 49.93 04 378 55.96 490 0.95 122 094 093 15.26 8.75 7.62
| g 234.73 234.87 235.79 135.03 7911 121.36 50.03 03 280 7592 7:18 0.6 12 09 086 10.68 7.67 4,69
i 10 234.46 234.62 235.14 146.12 98.28 157.58 50.03 0.2 17.0 90.24 10.78 0.36 122 0.85 0.84 10.1 5.96 3.51
11 233.77 234.20 23453 167.52 101,65 169.77 50.03 0.2 15.5 98.65 11.60 0.96 121 0.85 081 878 5.66 3.12
12 233.74 234.20 23443 176.80 100.22 171.01 50,06 0.1 148 100.81 11.45 0.96 119 083 0.79 8.29 5.78 3.07
13 233.13 233.81 234.04 186.29 97.98 168.43 49.98 0.2 16.2 101.80 11.20 096 119 086 082 7.94 6.06 3.14
14 23331 233.89 234.31 183.92 100.24 163.65 49.95 0.2 202 100.94 10.54 0.9!‘5 1.19 0.88 1.07 7.86 6.14 16
15 231,96 232.63 23299 195.98 107.28 169.91 49.89 0.2 19.9 105.30 11.67 036 135 123 1.25 7.64 7.39 4.46
16 | 23167 | 23235 | 23258 | 19861 | 11119 | 176.03 49.90 02 163 10772 | 1248 096 151 151 122 8.03 8.04 467
17 233.13 233.88 233.50 203.08 107.82 189.93 50.07 0.1 113 111,58 13.80 095 156 151 115 7.98 8.51 4
19 | 233.8a | 23448 | 23063 | 19833 | 11110 | 186.16 50.09 0.1 134 110,68 13.70 095 149 153 121 813 774 2.01
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233.90 234.58 234.83 201.28 108.60 180.40 4998

19 0.2 16.7 109.43 13.52 0.95 148 1.41 115 7.98 7.94 44

20 | 23559 | 23641 | 236.43 | 20040 | 11145 | 184.90 50.02 0.1 12,1 11166 13.78 095 144 131 1.15 8.06 7.38 4.1

21 | 236.14 | 237.05 | 236,98 | 209.26 | 108.38 | 187.69 5002 0.1 13.8 113.91 13.88 095 146 139 119 7.69 7.94 4.05
2 | 23591 | 23663 | 236.83 | 199.66 | 110.82 | 177.22 50.03 0.2 15.8 109.79 13.18 085 151 143 123 799 172 448
53 | 23554 | 236.28 | 236.49 | 20465 | 107.85 | 181.18 50.05 02 16.4 110.89 13.60 035 157 152 127 775 835 441
24 | 23463 | 23555 | 23550 | 204.79 | 11069 | 188.88 50.06 0.1 137 113.04 13.90 0.95 157 153 128 7.83 8.07 3.92
25 | 235.46 | 23623 | 23631 | 203.58 | 108.80 | 186.82 50.00 0.1 131 112.00 13.90 0.95 159 154 127 797 843 4.05
26 | 23478 | 23556 | 235.79 | 201.49 | 111.95 | 177.38 49.94 0.2 17.5 109.85 13.14 0.95 151 148 129 787 794 472
27 | 23513 | 23593 | 23615 | 20343 | 11070 | 178.63 50.00 02 17.5 11044 13.33 0.95 153 148 137 785 7.98 459
9g | 234.49 | 23534 | 23567 | 207,58 | 108.01 | 184.26 50.06 02 214 111,75 13.19 0.85 152 149 1.27 16 822 4.25
29 | 234.05 | 23477 | 235.06 | 202.05 | 11067 | 186.86 50,01 02 18.4 111.53 13552 0.95 153 151 131 737 708 417
30 | 23443 | 23540 | 23558 | 204.32 | 10613 | 183.04 50.00 0.2 188 110.22 13.82 0.95 144 137 122 959 701 414
3y | 23452 | 23536 | 235.63 | 20009 | 107.92 | 180.70 49,99 0.2 19.5 109.15 13.73 0.95 14 135 114 775 7.24 2.08
33 | 233.53 | 23461 | 234.80 | 205.82 | 102.42 | 180.70 49.96 0.2 20.7 109.01 13.50 0.95 145 134 118 745 777 4.09
33 | 233.94 | 234.95 | 23523 | 201.57 | 105.10 | 176.58 49.93 0.2 222 108.00 12,98 0.95 15 135 118 781 7.51 42
34 | 23286 | 23382 | 23418 | 20323 | 10554 | 176.87 49.88 0.2 242 108.20 1279 0.85 154 147 125 803 789 435
35 | 23255 | 23351 | 233.79 | 198.42 | 10256 | 176.84 49,91 0.2 217 106.10 12.88 0.95 155 15 126 821 834 4.34
35 | 233.27 2734‘19 234.47 206.94 105.99 178.12 50.04 0.2 21.0 109.68 13.20 095 151 146 125 2.69 7.96 4.39
37 232.81 233.57 234.01 187.89 97.99 162.23 50.06 0.2 23.4 99.42 12.29 0.95 154 154 133 8.53 9.1 5.36
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6. Annexure

1. EXTRACTS FROM IEEE 519-1992
2. CEA Regulations- Extracts

i.  Technical Standards for Connectivity to the Grid
ii.  Central Electricity Authority (Grid Standards) Regulations 2010 N

1. EXTRACTS FROM IEEE 519-1992

Voltage Distortion Limits.
The recommended voltage distortion limits (see Table 11.1) are concerned with the follow

indices:
THD: Table (RSS) Harmonic voltage distortion in percent of nominal fundamental

frequency voltage.

The limits listed in Table 11.1 should be used as system design values for the “worst case”
for normal operation (conditions lasting longer than one hour). For shorter periods, during start-

ups or unusual conditions, the limits may be exceeded by 50%.

Voltage Distortion Limits

Bus voltage at PCC  Individual voltage Distortion (%) Total voltage Distortion THD (%)

69 kV and below 3.0 5.0
69.001kV through 161kV 1.5 25
161.001 kV and above 1.0 1.5

Note: High-voltage systems can have up to 2.0% THD where the cause is an HVDC terminal

that will attenuate by the time it is tapped for a user.

p P
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CURRENT DISTORTION LIMITS FOR GENERAL DISTRIBUTION SYSTEMS
(120V THROUGH 69 000V)

Maximum Harmonic Current Distortion in Percent of I

Individual Harmonic Order /odd Harmonics/

L/ <11 11<h<17 17<h<23 23<h<35 35<h TDD
<20 4.0 2.0 IL5) 0.6 0.3 5.0
20<50 7.0 3.5 L5 1.0 0.5 8.0
50<100 10.0 4.5 4.0 1.5 0.7 12.0
100<1000 12.0 5% 5.0 2.0 1.0 15.0
>1000 15.0 7.0 6.0 25 1.4 20.0
Current Distortion Limits for General Sub transmission Systems
(69 001 V through 161 000 V)
Maximum Harmonic Current Distortion in Percent of Iy,
Individual Harmonic Order (odd Harmonics)

Isc/1n, <11 11<h<17 17<h<23 23<h<35 35<h TDD
<20 2.0 1.0 0.75 0.3 0.15 2]
20<50 55 1.75 1.25 0.5 0.25 4.0
50<100 5.0 2,25 2.0 0.75 0.35 6.0
100<1000 6.0 2L75 2.5 1.0 0.5 T
>1000 7.5 3.5 3.0 1.25 0.7 10.0

Even harmonics are limited to 25% of the odd harmonic limits above.

Current distortions that result in a de offset, e.g., half-wave converters, are not allowed.

*All power generation equipment is limited to these values of current distortion, regardless of

action fsc / 11,

Where

Isc = maximum short-circuit current at PCC. IL = maximum demand load current (fundamental

frequency component) at PCC.
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2. Extracts from CEA regulations
i Technical Standards for Connectivity to the Grid
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Part-11
Gird connectivity standards applicable to the generating Units
LN Iy ) M L MU TR MO 15

- T P o e e et s

(2} 'The Short-Circuit Ratio (SCR) for generators shall be as per IEC-34. -

(3) The generator transformer windings shall have delta connection onlow voltage side and star connection on
high voltage side. Star point of high voltage side shall be effectively (solidly) earthed so as to achieve the |

- Barth Fault Faclor of 1.4 or less. ; 3 :

(4) All generating machines irrespective of capacity shall have electronically controlled goveming system with
appropriate speed/load characteristics to regulate frequency. The governors of thermal generating unils
shall have a droop of 3 10 6% and those of hydro generating unils 0 1o 10%. :

(5) ‘The project of the requester ghall not cause voltage and current hationics on the grid which exceed the
linuits specified in Institute of Electrical and Flectronics Eagineers (ICEE) Standard 519, ’

{6) Generating Units located near load centre, shall be capable of operating at rated output for power factor varying

between 0.85 lagging (over-excited) 1o 0,95 feading (under-cxcited) and Generating Units Jocated far from load

centres shall be capable of operating at rated cutput for power factor varying between 0.9 lagging (over-excited)

10 0.95 keading (under-exeited), The above performance shall also be achieved with voltage variation of £ 5% of

nominal, frequency varation of +3% and -5% and combined voliage and frequency variation of £5%. However,

for gas turbines, the above performance shall be achieved for voltage variation of £5%. :

The coal and lignife based thermal generating wnits shall be capable of generating vp fo 105% of Maximim

Continuous Rating (subject 1o maximum load capability under Valve Wide Open Condition) for short duration

to provide the frequency response: ; !

The hydro generating units shall be capable of generating up to 110% of rated capacity (subject (0 rated

head being available) on continuous basis. . :

Every generating unit shall have siandard protections to protect the units not only from faults within the

units and within the station but also from faults in transmission lines. For generating units having rated

capacity greater than 100 MW, two independent sels of protections acting on two independent sets of trip
¢oils fed from independent Direct Current (DC) suppliss shall be provided. The protections shall include but
- not be limited to the Local Breakes Back-up (LBB) protection. : : §
(10) Hydso generating unils having rated capacity of 50 MW and sbove shall bz capable of operation in
- synchronous condenser mode, wherever feasible.
B (11) Bus bar protection shall be provided at the switchyard of all gerierating station.
(12) Avtomatic synchronisation facilities shall be provided o the requester’s Project,
(i3) Thestation auxiliary power requirement, including voltage and reactive requirements, shall notimpose operating
restrictions on the grid beyond those specified in the Grid Code or stats Grid Code as the case may be.
(14) 1a ease of hydro generating units, sell-starting facility may be provided. The hydro gencrating station may
also have a small diesel generator for meeting the station auxiliary requirements for black start. .
(15) The standards in respect of the sub-stations associated with the genéraling stations shall be in accordance
with the provisions specified in respectof “Sub-stations’ under Part 111 of these Standards. .

2, Existing Uniis > =

For thermal genesaling units having rated capacity of 200 MW and sbove and hydro units having rated capacity
of 100 MW and above, the following facilities would be provided at the time of renovation and modernization,

(1) Bvery generating unit shall have Automatic Voltage Regulator. Generators having rated capacity of
100 MW and ahove shall have Automatic Voltage Regulator with two separate channels having independent
inputs and automatic changeover. : : e

(2) Fvery generatingunit of capacily having rated capacity higher than I0OMW shall have Power System Stabilizer.

(3) All generating vnits shall have standard protections o protect the units not only from faults within the units
and within the station but also from faults in transmission lines. The protections shall includé but pot limited

. to the Local Breaker Back-up (LBB) protection. : y ;
Partii -
. Grid Connectivity Standards npplicable to the Transmission Line and Sub-Station -

The transmission lines and sub-stations connected to the grid shall comply with the following additional
requirentents besides the general connectivity conditions under these regulations and General Standards for Connectivity -
10 the Grid as specified in Part I of the Schedule. :

(1) Bus bar protection shall be provided on all sub-stations af and above 220 KV levels for all new sub-stations.
For existing sub-stations, this shall be implemented in a reasonable time frame. ;

() Local Breaker Back-up (LBB) protection shall be provided for all sub-stations of 220KV and above.

(3) Two'main numerical Distance Protection Schemes shal be provided onall the transimisston lines of 220 kV and
above for all nesw sub-stations. For existing sub-stations, this shall be fmplemented in 4 reasonable tme f rame.
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v (4} Om:mt b:cakcts isolators and all other current carrying equipment shall be upabic of canying nozmaE and
emergency load currents without damage. ‘The equipment shall not become a limiting factor on the al)i!uy of
transfer of power on the inter-state and intra-siate (ransmission system.

() Al circuit breakers and other fault internupting devices shiall be capable of safely interrupting fault currents
for any fault that they are required 1o interrupt. The Circuit Breaker shall have this capability without the use
of intentional time delay in clearing the favlt Minimum faultinterrupting requirement need be speciﬂcé hy '
the Appropriate Transmission Utility, The Circuit Breaker shall be capable of performing all other required
switching duties such as, but not limited to, capacitive current swifching, load current switching and out-of-
siep switching, The Circuit Breaker shall performall required dutics without creating transient ovcr-vallagcs
that could damage the equipment provided elsewhere in the grid. The shont circuit capacity of the circuit
breaker shall be based on short-térm and perspeclive ransmission plans as finalized by the Autharizy.,

(6) Power Supply to Sub-Station Auxiliaries, shall:

(a) for aliemating cutrent (AC) supply {Applicable to new sub-stations) :

220 kV and above: Two high tension (HT) supplics shall be arranged from independent sources, One
of the two high tension supplies shall be standby fo the other, In addition, an emergency supply from
diesel generating (DG) source of suitable capacity shall also be provided,

66 kV and below 220 kV: There shall be one HT supply and one diese! generating source.

33.kV and helow 66 kV; 'There shall be one HT supply:

(V) for direct current (DC) Supply (Applicable to new sub-stations): Sub-stations of transmission
system for 132 kV and above and sub-siations of all generating stations: There shall be two sels of
batteries, each equipped with 1 own charger.

For sub-stations below 132 kV; there shall be one sef of battery and chafgcr.
(7) Eauth Fault Factor for an offectively earthed system shall be not more than 1.4,
‘ Part IV
G: id Connectivity Standards applicable to the Dist :ibu!ion Systemsand Bulk Consumers
~ The following additional requirements shall be complied with, besides the connectivity conditions in these
regulations and generel Standards for Connectivity fo th& Grid given in Part-] and those applicable to lransmlss:un lines and"
sub-siations in Part -1l
L. Under Frequency/df/dt Relays /
~ Under frequency and di7di (raie of chang@ of frequency with time) relays shall be employed for automatic load
control in a contingency to ensure grid security under COndlﬁOﬂS of falling grid [requency in accordance with the decision
taken in the Regional Power Commities.

2. Reactive Power
The distribution licensees shall provide adcquala reaclive wmpmsa!lon 1o compensate the inductive reactive

power requirement in their system so that they do not depend upon the gtid for reactive pawer support, The power factor
of the distribution system and bulk consumer shall not be less than 0.95.

3, Voltage and Current Harmonics
- (1) The total harmonic distortion for voltage 2| the connection point shall nol exceed 5% with no mdwadual
harmonic higher than 3%.
(2) The tofal harmonic distortion for current drawn from the nansmlsamn system st the ctmnccuon poml shall
not exceed 8%.
(3) The limits preseribed-in (1) and (2) shall be implemented in a phased manner so as to achieve complete
compiance not later than five years from the date of ‘publicaion of these regulations in the official Gazette,
4. Yoltage Unbalance :
The Voltage Unbalance a1 33 kV and above shall not exceed 3.0%,
£, Yoltage Fluctuations
(1) The permissible Yimit of voltage fluctuation for st tep changes which may occur repetitively is 1.5%.
(3) For cecasional fluctuations other than step changes the maximum permissible Hmit is 3%. :

. {3) The limits preseribed in (1) and (2) above shall come into force not Tater than five years from the date of !
i publication of these regu[ahons ihthe OlT'c:a! Gazelle.

6. Back-energization

The consumer shall not energlze transmission or distribution system by Injecting supplv from his generators or any

* other solree either by automatic ¢ontrols or manual]y unless specifically requested by the 'lraﬂsmﬂswn or Distribution
Licensee.

BUIOY KUMAR MISRA, Secy.
(ADVT-IV Exty/1570:06)

me(:d by lhc \'h!ugu‘ Gowvt. of India Press, Ring Rmd Mayspuri, New Dalhi- lima
2rd Published by the Conteoller of Publications, Delhi-110054.
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ii. Central Electricity Authority (Grid Standards) Regulations 2010 ™

Table 5
S.No. [ System Voltage Total Harmonic Individual
(kV rms) Distortion ~ Harmonic of any
(%) Particular Frequency (%)

1 765 1.5 1.0
2 : ;

400 2.0 1.5
3

220 2.5 20
4 330 132 5.0 30

Provided that the standard on Harmonic Distortion shall come into force concurrently with clause
3 of Part IV of the Schedule to the Central Electricity Authority (Technical Standards for
Connectivity to the Grid) Regulations, 2007.

Explanation: For the purpose of this regulation, Total Harmonic Distortion (Vrup) expressed
as percentage, shall be calculated as under,-

R

(Fi:-‘}nv 2
Vo= \ Z—%X]OU

| n=2 ll

‘1 refers to fundamental frequency (50 Hz)

‘n’ refers to the harmonic of n™ order (corresponding frequency is 50 x n Hz)

Operation Planning - The Regional Power Committee shall periodically review the
performance of the grid for the past period and plan stable operation of the grid for the future,
considering various parameters and occurrences such as frequency profile, voltage profile, line
loading, grid incident, grid disturbance, performance of system protection schemes and
protection coordination.
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7. TOTAL POWER REQUIERMENT OF

VARIOUS EQUIPMENT

Department/Infrastructure
. . e E
2 | m = = 5)
i = &) 2 @)
5 2 = & o
2 | Ae lo kas ks Sl e e e
sl |l e e ] & & O = A
Full college/ Admin/ Hostel / 250 | 500 [ 2591 | 153 | 2932 627 10 10 159 4 1
other
POWER
CONSUMPTION(KWh)
in units per 0 & © -,
annum o S | & = < o & = = 7 2
@w o [32] | &5 s (3] o oy = i (s
~ — - < = — [=A) o0 < i <=
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Electrical Power conserved through renewable energy sources
Type of renewable energy sources Renewable energy source Energy Conserved Per Year
: Considering 250 Days
Bio energy - -
Solar Energy Power grid-126KWP 182500

By using Solar water heater, the electric power conserved by 182500 units

Consumption of Electricity per year

Sl No Year Consumption in Kw-Hr
1 2015-2016 632260
2 2016-2017 656133
3 2017-2018 711236
4 2018-2019 705675
5 2019-2020 798798
TOTAL 5 YEARS 3504102
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Consumption of Electricity per year

. Consumptton in Kw-H

POWER CONSUMPITON OF EB
MONTH CONSUMPTION in kW-hr
Jan-19 40100
Feb-19 63431
Z eMar-19 67214
Apr-19 74551
May-19 76830
Jun-19 53605
Jul-19 61722
Aug-19 71968
Sep-19 78830
Oct-19 63145
Nov-19 68331
Dec-19 68922
Total Power Consumption 788649
in Yearly in Kw-hr
Average power 65720
consumption in kW-hr
E)’ ()
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HJan-19
40100, 5%

63431, 8% H Feb-19

H Mar-19
® Apr-19
® May-19
#Jun-19
B Jul-19
H Aug-19
# Sep-19
H Oct-19
@ Nov-19

# Dec-19

“The college uses energy efficient lights of 500 numbers, which consumed only 20
percentage of power compared to normal lights. So savings is attained almost 80

percentages.”

BUILDINGS AND ENERGY EFFICIENT EQUIPMENT

e et

POWER
SL NO CATEGORIES QTy CONSUMPTION-in
units per annum
1 | Energy Efficient LED Lights 500 No's 21600 kW-hr
Capacitor Bank of different 2 No's (100 KVR + 150
2 = 0.96
capacities KVR)
3 Energy Efficient Ceiling Fans NA NA
4 VRF Air Conditioners 2 No's (12 ton + 21 ton) 52000 kW-hr
&. )
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POWER CQNSUMPTION-in units Pér
o annum(kW-hr) .

. 21600,29%

® Energy Efficient LED Lights

M VRF Air Conditioners

2000, 71%

8. RECOMMENDATION/CONCLUSION

e Non inverter Air conditioners can be replaced by inverter based 5 Star rating for Eco
friendly, Power consumption, Energy Savings, Sound, Longer life and fast
cooliﬁg/heating.

e Number of solar streetlights can be increased to get more power conservations.

e Library /Auditorium can have their own roof top panels to generate their power to
meet their demand.

e Proximity/ Motion sensor can be introduced in the rest room and storage room.

¢ Small wind mills can be established for pumping water at the bore well places.

e Percentage current THD of each phase is different and it varies between 3.07 % to
20.1% which is high as per CEA. To overcome this , distribute the load equally in all

phases and still % current THD values more than 8% than it is better to add Harmonic

filters in the corresponding phases.
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Positive points:

Some of the positive points mentioned here which is already in practice, and shall

recommend following the same.

e Percentage voltage THD Value is less than 1.6 %

e From the total average recordings, the power factor is maintained above 0.9 for

different load conditions.

e The Tungsten lights have been replaced with compact fluorescent lights/LED which

conserves energy.
e During the day, lights are switched off to make use of daylight.

¢ All air conditioners are with local control and are used only when necessary. They are

set to a comfortable 25 degrees.

e The use of renewable energy is highly recommended to sustain the same.
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