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1l Executive Summary

The Hyderabad University campus, spanning 2,30
efficiency, sustainable mobility, and water ma n
factor of 63. 29 %, highlighting potentialcaknerg
consumption pattern indicates inefficiencies in

t o peak Almrearnayesh.enrgg ys hloivMéelast air conditioning and o
account for a major portion orfeptlhaec enmreinvte rosfi tiyre
HVAC systems -aiftihciemer gyl ternatigsede mbhonagemwdnt
strategies such as smart metering and capacitor

and reduce energy | osses.sfAdadnetriso nanldl ydi euspegr agde r
sets will further enhanefef sgtsitveennexd.i ability ano
The campusbés transportation system, currently d

approximately 106.25 Liters of fuel daily, trans
104 metr i cFetnmdmssiomfnsCO

Water conservation remains a priority, with Hyde
919 mm. The campus's contour variations (ranging
stormwater management. The 1| mpl emendraddloant iodn bpir
per meabl e pavement s, and bioswales can signific
reduce stor mwater runof f . These measur es, wi t h
80%, will cod#iterimbwtae ero slusn@i nability.

By integrating HVAC efficiency i mprovement s, el
mobility and water management solutions, the u
i mprove energy reliability, and minieszereavity
actions for immediatd esavisngatalgomgsinddg iladnges
eneregy i ci ent, ammdnpuwsstainabl e

Activities based on work plans from Phase 1 of
det ai | eTdblla gtbveelno w.

TablRrogression of Acti vwiWoireks PBaasned on Phase 1

S. NActivity Status Share
progress
1 Assess t he current efCompl et|2100% Co myj
including feeders, su
grids, t o under st and
efficiency.
2 | mpl ement -pr ovefat BRIF'S [Compl et|100% Co mj

demand centers to moni
consumption effectivel

3 Develop a ring main p/Complet|]l100% Comj
based on the energy c¢
optimi ze t he |l oad d

feeder/ 1l ine/grid.




4 Redesi egmttime campus g|Compl et|100% Comj
usage i nto Commer ci a
Domestic grids to red}
5 Evaluat e t he-barseedduna@a Compl et|100% Co my
strain |l eading to ele
remedieakbur es.

6 Il denti fy energy demannCompl et|]100% Comj
consumpti on, | osses,

and user type for effi
7 Study t he potenti al | ®r ogr e{80% Compl
renewabl e energy gene
Power, Bbi aosmeads sener gy

sol ar geysers. Al so

recommend i mpl ementat.
with various gover nmer
8 Devel opalagned déoicaniiCompl et|]100% Co mj
substations to evenly
for future expansion.

2 Il ntroducti on

Hyder abad University, spread across 2,300 acre
community with over 5ap000tygt méembes sandhéeOB@ampus
infrastructure with 85+ buildings, requiring con
an efficient mobility system. Existing systems
consumpti on, i mdfaftiicoinentantdr ams@mwt i mi zed resourc
increased operational costs and environmental co

This report examines key areas of energy effici
mobility, p rteep ars i anrgde slhoorsggo | ut i ons. It eval uates
l'imitations and recommends t a-pg &k e dudcitninoenr vsetnd vi eosl
cool r o esfhsa,r icnygc,l eel ectric buses, transformer upg
solutions. The proposed strategied mpirmetour ee@uce
utilization, and align thelcawmpgeaiwsth national

By i mplementing these measures, the university
environment al footprint, and serve as a model 1
report provides a structured roadmap fgoratiimmr ov
sustainability into campus operations.
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Fcope of the Energy Audit

audit evaluated the universit,ybs entire ener

El ectrical | nQarpaasctirtuyct mamel: ef ficiency of f
transformers, and capacitor s, wi th emphasi
i mbal ances.

Energy Managementl mpSyesneenmda:tw eoant-p e o o f Energy
Management | nfor matfioorn-triceyeslt monn (i EME Shg and pr
management

Grid Moder®egmdntoat:i on of tG@Gemmampiuasl gr Rasi de
and Do mesnteisc, Supproirngeg dmaiyprasyes &@im to opti mi
di stribution.

Renewabl e Ener glye chhenaisciabli laintdy :f i nanci al viabil
and solar water heating systems, including al
Critical Sy Pteermo r AMadhicte: assessment of Domest.i
DG set s, HVAC unit s, and cooling infrastruct.

Met hodol ogy and Data Collection Frar

A systemadriicvendagdmproach was wused to evaluate t
energy infrastructure and propose optimization s



(- N
WALKTHROUGH AUDIT & LOAD ASSESSMENT
Conducted room-by-room surveys to document building loads, aggregated for a bottom-up
\analysis of transformer performance, age, and load imbalances. )
e N
EMIS IMPLEMENTATION
Installed energy loggers in high-consumption zones to enable real-time monitoring,
\automated reporting, and proactive energy management. )
e A
RING MAIN SYSTEM PROPOSAL
Analyzed the existing grid using a shortest-path method to design an interconnected ring
\main system for optimal power routing and balanced transformer loads. )
e N
GRID SEGMENTATION
Restructured the electrical grid into Commercial, Residential, and Domestic sectors to
dmprove power allocation and reduce losses. )
e N
BACKUP & REDUNDANCY EVALUATION
Assessed DG sets, inverters, and UPS systems to identify failure points and recommend
dmprovements for operational resilience. )
e N
ENERGY DEMAND CENTER IDENTIFICATION
Mapped high-consumption zones to target energy conservation measures.
. J
e N
RENEWABLE ENERGY FEASIBILITY
Proposed solar water heating for hostels and initiated feasibility studies for solar PV and
biomass integration. )
e A
SUBSTATION PLANNING
Evaluated load distribution to propose a redesign and relocation plan for improved
\scalability and reduced transmission losses. )
Fig@Met hodol ogy and Data Collection FrameworKk
3 Current Electrical |l nfrastructur
Theniversity of Hyderabadcopreated powexte@&inst wieb
which ensures reliable electricity supply acro
compr idsaidrst ati ons, i nelfuddipmog na méeian tsake down p
for distribution. The system is designhed to cat
buildings, research facilities, admi nimsittriag s v e

Existing grid network of3. the campus is given in



i, (Wniversity ‘of

w - ~

—~ i - " N
Gachibowli Stadium
e

Fi gBEei sting Grid Network

The current system consists of a primary power s
and multiple substations. However, with some cor
t here uirgean need for assessment and possible u

efficiency
3. Energy Consumption Anal ysis

The energy consumption analysis of 2@e20®nhbsversi:H
presented4 i nnikgihgurgehtvagi arieons awer the period.

1,80,00,000 1,70,08,581.00
1,57,29,186.00 1.60,39,190.00
1,60,00,000 —
1,40,00,000 1,30,02,822.50
=
E 1,20,00,000 | 1,09,21,320.00
S 1,00,00,000
a
€ 80,00,000
>
2]
c
S 60,00,000
O
40,00,000
20,00,000
0
2020 2021 2022 2023 2024
Years

FigdEprergy Consumpti oB0AR®&I ysis from 20

The university's energy consumption shows signif

increase in recent)Thearnefld92C oD B har eiarse2 0D
55. 78% compairdd two th0O2he highest recorded consutl

k Wh . Thi s significant ri secarleef | @ rd rs-d atinholee sni mi,ovse |



underscoring the critical need for sustained en
modernization to manage growing demand effective

3. Zomparative Study of Seasonal Ener
(201202 4)
The seasonal energy consumpt iid®h2 4)n dhidgehrainglh tasn ad i

variations i n ener gy use across di fferent sea:
operational efficiency, cost managememar atainwde s U
seasonal energy consumption & ®Wemand analysis is
16,00,000 3,500
3,028.75

o 14,00,000 _ 3,000

< 1200000 ZeoH0 2:496.93 2,424.93 <
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[ =
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5 13,54,367 1500 O
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m S

S 4,00,000 1000 g
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< 2,00,000 500

0 -
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(Oct-Dec)
Seasonal Variation

Figb€Cemparative Study of Seasonal Enie0ogy) Consumption

Summer energy consumption i s 16. 6% higher t han
demand. I n crnoansacn , seo@sta 15. 9% reduction, pr e
strategic energy savings. Peak demand charges, é
demand 19. 9% hi-gbes odrh,anstprositni ng campus el ectr
kWh/ Demand Ratio shows =efficiency <challenges i
dema-sdde management and system optimizations.

3. 8Bo0ad Factor Analysis

The average | oad factor of the wuniversity has b
providing insights into the instituti6on's energy
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Figébead Factor Analysi s

The university¥'3s 2Pl fgltt ®ropportunities to i mp
and e6sectiveness.

Load factor, calculated as the ratio of average
kVA), indicates how consistently electrical dema
variations in energy usage, whichtcan i mpact ope
3.88ystem Components and Functionality
The primary source of power that feed®fthPoentir
It serves as the initial stage of power di stri

transmission. Main Receiving St aeri osnup pMRYS)a rsd ast ti
down to 11 kV wusing two 5 MVA transformers. Thi:
for further distribution across the campus.

A t otdaslu bosft altnicd rugd i anrge MsRgSr ead across the premises.

observed is that most panel designations are not
and operate efficiently. The infrastructure inc
exceeded 25o0o0peamasion. This aging equipment poses
concerns, increasing the risk of power failures
panels are installed impalbmespoakelr sbGbstaehopgs
needs to be evaluated to [Rinfsfueree notptd anap o npeenrtfso r a
network is dgiven in figure




Fi gadA

As t he u
consumpti

t he
t he

Current |l

e 33 kOf fTaFkeei nt . B. Mai n Receiving Station (MRS). C. S
Power Factor Correction (APFC).
3. %0l ar Vs Grid Energy Comparison
niversity hials f reaxstternuscitvuer e b uwiltdhiinng t he
tion is also significantly high. To offse
university has integrated rooftop solar pow
contfi Botaon power remains | ow compared to

Y, sol ar generation accounts for only 1
i @aMmMaathly energy comparison of solar ge

consumpft

gven in8figure
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The data shows a high dependence on grid electri
than grid consumption throughout the year. Seas
generation in summer but st idlelmainmdssuffi ci ent to
_ 1,70,08,581
q.‘
N
o
S 9,85,228
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The data shows a heavy r ell7,an0c8, D&l gk Whd ced rescsumd &
to only 985,228 kWh from solar, meaning solar <co

Cost Analysis and Financi al |l mpact

The tot al energy 2ex2Z28ndiithame i adr yeld593 amoluhit ed, |
representing a significant portion ofinhenemgyer
expenses is driven by rising electricity tariffs
3.5Ta&ri ff Revisions and Cost Escalation

1 Fixed charges increased firmpmct3on0y ktViAe tlmas ed
electricity.

1 Energy charges wekrVeAhr akogelB /faomt r i7TBbuti ng to a
electricity bill.

1 As a result, the total cost increased by 23.
growth, highlighting the financial strain cal

Rising energy cost s highlight t he neesd déor S
management , renewabl e integration, and efficien
power system.

4 1 mpl ementEateirgry dMoni toring & Man:
System ( EMI S)

An Energy Monitoring & Management System (EMI S)

Sciences (SLS) building, focusing on rooms with
t he inventory audi t . The system tracks energy
casumption, enabThagcompl mteaBpeaifications of E

i Annexlur e

4. EMI'S I mpl ementation Strategy

The EMI'S was deployed in the SLS building after
energy consumption on campusate®Roocmddwihethimimed hi
through equi pment i mMweerrteo rsieelse ca redd < wmry esgesnesrogy i I
|l ogger s 10) Fwguree pl aced to monitor | oad patterns

inventory data and stakehol der feedback.

ﬂ j ]
4= | |
_— i \ e
H 3.

Figuao®dnstalled Energy Loggers



A set of three en installed in t

e re
namely School of Li Sciences (SLS) ehnePlyysi cs.
3 n

rgy |l oggers a
i fe
consumpti oof ptahé esalsected rdD&Hms i the buildings

Ground Floor G2,G4

@ Try an Emparia Smart Plug

b
Home

Figadenterface of the Dashboard of Emporia Energ

OFFLINE

4 PM - 5 PM Mar 11, 2025

4

Home. Graphs Menagement

Figd@2tourly Graph Generated by Energy Logger

4. Readlli me Energy Demand Tracking and C
The EMI'S provides visibility into energy demand
T Load Manadeamernti:fi cation of peak demand perio
T Al erNost:i fi cations for abnormal consumption or
1T Analythnssghts to adjust HVAC schedules, | ight



pri\?iqjlerts%gglr-%i%n'\goprgwér It records energy usage The device monitors
monitoring , tracking ~ inkWh and stores power consumption  at
Watts, Amps and Volts historical data for trend both the main panel and
to gi\}e precise insights analysis , allowing users individual circuit levels
into electricity to identify patterns and ensuring detailed tracking
optimize energy efficiency of specific appliances

consumption.

N N\ N\ J

FigdBedvantages of EMI S

5 Campus Electrical Net wor k Opt i mi

The ring main optimization initiiampelve irnesl itaobirle
of the universityods power di stribution networ k.
clodedp configuration connecting key substation
power | oss and maxi mi ze ef fniediweom Ky .i sT hrea pexeids tainnd

figldr e

400 kVA 1565 KVA BI15 KVA 500 KVA 500 KVA

1 2 3 4 5
Pump House Sub New Physics Sub CHostelSub  l4——p Old Science Sub | 4+——» Zaknir Hussain Sul
11KV 11kV 11KV 11KV 11KV

6

LVGH Sub NA
11kV

Ring Main for

+ MRS feti 7
’-——- 33111V Existing System w:?_:\:“ —

Take Off Point
33M1kV

8 1045 KVA

..........
13 12 n 10 a 11KV
New SNS Sub l4——» Chemistry Sub Faculty Sub CIL Sub South
11kV 11kV 11kV 11kV 11kV

250 KVA 2315 KVA 1315 KVA 500 KVA 3530 KVA

FigadRei ng Main for Existing Substations

5. Ring Main Proposal and Load Distrib
A ring main system has been proposed to streaml
design prioritizes the shortest feasible distri
lines to balance | oad and reduce | osses. Key con

33kV Mai@Qonhneamet s the Take Off Point to the MRS 3372

11kV Distrib8upphyPpbtwser to substations (e.g.,
Faculty) to ensure efficient | oad distribution.



The network i s mapped wusing coordinates defini
analysis of electricity fl dwmeamdolposedr eduwmgt iman
are shown bané@ ywhebelthe remainingAnineg2umai ns a

Depment of
Cor%m Vallez{{le]]

t'.

Sarojini Naidu c_r_m_ol'a' _
L. Arts and Communication -
e ng e S

FigdBer oposed Ring Main System for Chemistry Sub

FigdalBer oposed Ring Main System for Old Science Si

6 Grid Segmentation into Commerci &
Domestic Zones

The identified buildings within the university 8

domestic zones. Commerci al buil dings, particul a
account for the highest energyicadraismptyi amdd we ct
24/ 7 wusage. Residenti al buil di ngs, such as hos
seasonal spikes during academic sessions. Domest
attributed to their | ntagrtmirtntsentT her Seganrzoan &ld o

figu7, 28810
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Figd®edenti fied Buildings in Domestic Zone

This bar chart shows electricity consumption for
the highest usage, followed by the Sports Compl €
Auditorium consume notably | ess energy in compar
7 Redundancy & Electrical Fail ure
Efficient power di stribution i s essenti al for
uni versity. This sectiinodnu ceevda |sutarteesss roend desl detcnt Eryi ecsa
failure points, and recommends i mprovements for
7. 1 dentifyingl Redauedl aBtcryai n and Fail ut
The universityodés electrical network relies on
across bampdsngs. However, the presence of agi
redundancy management system has | ed to:
f Overl oading of certain transformers, i ncr ea
1 Voltage fluctuations and power quality 1issu
T Higher energy |l osses due to outdated techno
T Increased operational and matienrtme nsaunsctea icnoasbti s
The analysis of 8 identified outdated transf
system, contributing to increased downti me ri s|
do not comply with IS 1180 & ECBC 2017,y maki n¢
unsustaiTmdBreeoows the identified transformers |
Complete | istigfyveAhmmaddwomrener s

Tab2lei st of Transformers Needed to be Repl acect

Location Capacity (kVA) Year of Installation Manufacturer

CIL TR-01 500 1978 :_rlglan Transformers




Old Science Campus -01 500 1986 Hyderabad Power

C, D, E Type Quarter, Indian Transformers

Primary and KV School 315 1977 Ltd

Guest House 160 2000 Thana Electric Supply

F-Hostel 100 1994 Thana Electric Supply

CMSD 500 2004 PETE

Shooting Range 315 1977 Kirloskar
Foll owing are the imagikessbal erdsi nhnghelramnastiieamee,t ¥
given i20, fwhgiulree t he remaining trAmmsdx3urmer | mages

7S

Fi g20&EMSD Transfor mer

7. Remedi al Measures for System Reliab
Td mprtove reliability and efficiency of the power
measures are recommended:

Transformer Replacement & Upgrade

T Replace the 8 outdated-stmrmaangfadrerde rtsr amistf o r B I

compliance with IS 1180 and ECBC 2017.
Load Balancing & Smart Redundancy Management

T I mpl ementti meearhoni t oring systems t o di stri
transformers.

T I'ntrodusxharliormgd mechani sms to prevent overl oad

Predictive Maintenance & Monitoring



T Depl oypaked monitoring solutions for early fa
1T Establish a preventive maintenance schedul e

Backup & Emergency Planning

T Create a redundancy management framework to
mi ni mal downt i me.
f Maintain backup transformers to prevent di sr i

By replacing outdated transformers, the university can reduce GHG emissions by 5,71,913 kg
COFe annually, which is an important step towards efficiency and sustainability, and lead to
substantial energy savings of 6,97,455 kWh annually, which translatesto 5 5 . 8 inlcastk
savings.

7. Bl ectricity BackibhbxSysteog Stawvest er)

Reliable backup power is essential for maintaini
Thi s section evaluates the current inverter sy
i mproveimemptrro®ki ability and sustainability.

7.3CUrrent Backup Performance
Tot al l nverl,elr8 2Cakpaisiutry .ng extended power bac
T Annual Backup Energy Supplied: 195, 703 kWh di

1 Charging Energy Consumption: 224,059 KkEWh, re
emi ssions (assuming grid dependency).

T Tot al Out agle , Diur2atmiomnu:it es per year (207 hours

7. 3ERficiency Degradation & Cost I mplication
Over ti me, inverter efficiency declines due to
inverter efficiency reduces by 5% (i.e., from 95

7. 31 Bapact of Upgrading to a 98% Efficient I n
T Annual Energy Savings: Reduced consumption wi
T Cost SatiBdgslt akhi meal geetarri city cost s.

f CPEmi ssions RédZcmeobamnmcualong.

By invest-ehfji chehcghinverters, the university ca
| ower costs, and minimize its carbon footprint

system. Efficiency, energy Asnanwixdugse cal cul ati ons
7. Capacitor B&wmksSBStagu€ondition

The capacitor bank system is essenti al for ma i
voltage stability across the campusindAhf aoaéygsi
due to aging component s, l ack of Automatic Powe

degraded capacitor perforrmarmsde oif n craplatdiing ldeads! wh £t
6.
7.4 Key Findings from Capacitor Bank Anal ysi s

1 Several substations incl uldimhagneFlacukEdryt Sudcsitea
East Substation | ack APFC panels, | eading to



1 Poor Power Factor at C Host el Substation, 0
correction.

9 Degraded Capacitor Performance:
Ol d SciencelCompl eX¥XAr installed, only 0.8
Ol d Science3Co&pl| eXYXAr installed, only 28

Maj or concerns observed in Primary2,Subst a
and Old Science Complex (01 & 02), wher e
been recorded.

T Tot al Repl acement Requirement: 24 capacitors
Tabd4lei st of Capacitor Banks

Location Total Output  Total no of \[oX0)i
Capacitor (kVAI) Capacitors Capacitors to
(kVAr) be replaced

1 Primary Substation 60 48.9 6 1
2 Domestic Substation 60 3 6 6
3 SLS-1 60 37.6 - -
4 SLS-2 60 39.8 6 3
5 SLS-3 60 51.3 9 3
6 Pump House 30 19.5 6 -
7 Zakir Husain 100 95 4 -
8 Old Science Complex-01 50 0.8 5 5
9 Old Science Complex-02 100 74.2 6 2
10 Old Science Complex-03 80 28 8 4
11 Chemistry Capacitor-01 75 0 - -
12 Chemistry Capacitor-02 75 0 6
13 Chemistry Capacitor-03 65 57.1 - -
14 CIL 40 26.4 3 -

Total 915 478.6 24

7. 4R2commendati ons {1 aprmertf or mance
Foll owing are the recommended actions to i mprove

7.4. 2 mmedi ate Replacement of 24 Capacitors
f Priority replacements in Primary-2$Sulantdatdlodn,
Scie@Gempl ex to restore efficiency and stabildi

7. 4. 8p@rade of Substations Wi thout APFC Panel s

T I'nstall APFC panels ia, FEault hyS8ubsatatiand &
to automate power factor correction and i mpr

f Optimize C Host el Substation PF (0.75) to r e
stability.

7. 4. MaBntenance & Fault Diagnosi s

T Low output readings i-nl1 O& dO3XScs eqagestCoangil erx ¢
wiring faults.



f Thorough i nspections, rewiring, or capaci t
performance.

7.4.Qodsideration of Harmonic Filtering Systems

f Harmonic distortion reduces capacitor effici

T I'nstalling har moni ¢ filters iwplldtwvhet aobvielriaz €
performance of the capacitor bank.

By i mpl ementing these corrective measures, t he

correction, reduciempmnelvegt rliosaslessy atnelm r el i abi | i

8 Ener gy DEematinrdlee nt i fi cati on

Understanding how energy is distributed across t
This sectioncbobdeompfi apabypbls, patterns, and sugg
interventions for impThbhéedl| demn girdgeg dapael eXx anti ©n .
the ten buildings with the highest energy consun

Chemi

stry

QUARTE Annex

RS, 9

» 4,36,573.5 3,00,3

Amenitie 0 19.64

S,

5,58,182. ACHREM,
920 2,49,678.00

Fi g2ndee at map Todle nBuhiel di Brgesr Goy s u mp e toBa t (a ) .

8. Hi g€Clonsumption Zones and Loss Anal ys
At WUmieversity of Hyderabad (HCU), energy demand
and operational hour s.

T The East Zone has the highest consumption dt

buil dingsgiven a2. chart in figure

T The NortH olZloomwes wi t h |l aboratories, admi ni s
accommodatgroanpshi c al representatioR3of north z
1T The South Zone sees moderate demand from hc
resegreoahgreaphical representation 2d4f north zol
T The West Zone has the | owest consumption, pr

faci,grapés cal representation 26f north zone i



Centre Integrated School === 78610.91
165032.73
Chemistry building 1244607.27
300319.64
CMSD 1285733.46
s 164825.45
East sub-(ClS anme»30J9401 . Lab Newé
== 78883.64
Library == 113258.18
o = 135850.81
c Folk Culture ' 7854.55
5 — 148843.64
5 ClL315kva mss== 153272.73
m 618130.91
® LH-1 = 26719.64
< 211940.73
5 LH-3 28917.82
o 50940.00
IS LH-5 === 79366.91
© = 29124.00
z AMDISA = 20876.90
13525.60
QUARTERS = 436573.50
» 17620.36
CR RAO 112992.00
3603.60
0 500000 1000000 1500000
Annual Consumption (kWh)
- J
Figareennual Consumption of East Zone
The above given horizont al bar chart shows the a
CMSD building has the highest annual energy cons
closely by the Chemistry building atnd, 244, 607. 2
Quarters also show significant consumption | evel
respectively. Other buildings, such as the Libra
while Folk Culture records the | owest usage
New Sports Complex == 3436.36
20530.91
Old life science(Old Science complex) 8280.00
4669.09
Sarvapalli Radha krishna (LH3) === 6458.18
= 6316.36
> Guest Hwomsmsme ¢1040.00
< 30861.82
S Zakir Hussian Building ==e————  58622.22
c:é’ —— 16478.00
o "B" Hoste| = 21307.00
< 23947.00
5 "D" Hoste| = 21516.00
o 35970.00
£ "NRS" Hostel 28600.00
k- 11055.00
F Hostel Right Wing 34397.00
15147.00
SHOOTING RANGE =eessssssssssssssssssssssssssssssss 50073.10
= 2302.30
SBI BANK AND ATMS == 17862.90
1639.20
C Hostel == 3703.20
0 20000 40000 60000 80000
Annual Consumption (kWh)
FigaBennual Consumption of North Zone
Figure 25blRorichamtalshows the annual consumption

Shooting Range records the highest annual ener gy



by the Zakir Hussain Building at 58,622.22 kWh.
consumption at 23,947.00 k Wh , wi t h ot her s such
significant usage. Facilities I|ike theerSBle Ban
amounts, whereas buildings |ike the Post Office
use.
4 )
SLS e 2053927.64
SI1P § 30927.27
Nano 82112.73
Achrem 249678.00
Amenities m—————— 558182.90
LH-7 == 79221.82
> LH-8 = 82756.36
£ LH-9 &LH-10 === 160996.36
3 LH. 9 & 156083.64
Q@ | Hostel s 762709.09
= J Hostel == 110693.00
o K Hostel m 58345.10
E J&K Kitchen = 82830.00
z J&K dinning hall = 4983.00
L Hostel 967830.16
Togre Hostel 23518.00
SHOPS(AIl shops canB3dx®2Bs shoppingé
South Campus Pump House 72741.82
Tagore Hostel == 103337.14
SLS = 1524.00
0 500000 1000000 1500000 2000000 2500000
Annual Consumption (kWh)
- J
Figadennual Consumption of South Zone
The above given graph shows the annual consumpt:i
exhibits the highest annual energy consumption i
significantly surpassing other buildi ugsa.geL Host
at 967,830.16 kWh and 762, 709.09 kWh, respectiVve
demand Amenities and ACHREM consume 558, 182.90
suggesting major operational energy needs. Il n co
Dining Hall (4,983.00 kWh) and SLS (1,524.00 Kk Wh

consumpti on
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570000
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Figaisennual Consumption of West Zone
This horizondhrdwdratr a@mm@uypdl consumption of west
building exhibits the highest annual energy cons
of the Earth Science building, which consumes 49
22,280 kivwh,t wehiEngi neering Department has the |
variation suggests -idntfdmresiemecesquinpmemdr, gyl abor at
occupancy Il evels
8. Resource All ocation Based on Critic
To streamline energy distribution, buil dings are
T 24/ 7 Operational Buil diogstr &®esearch | abs, m¢
T I'ntermittent Use Buildings: Classrooms, audif
1 Seasonal Facilities: Hostels, staff quarters.

8. Bemand Factor Anal ysi s
T Academic Bu909%, nwistth 6@eak | oads during wor Kin
T Student H8 8 #wel wi t G0spi kes in the morning and
T Admini str at i7v0e%, B | doecpkesn:d i5n0g on of fi ce hours an
T Commerci al-60UW] twiitHBOi nter mittent demand.



( N\
Categorization of the Buildings

| J
N

Academic Buildings : 28 buildings, with most having Intermittent usage, except
for Chemistry, Physics, and their annexes, which are 24/7.

/
)

>
Hostels : 5 buildings covering all the sector of hostels, all with Seasonal usage,
indicating they are primarily used during post academic sessions.

.

J

Research Facilities : 5 buildings, with a mix of 24/7 (e.g., Green House, Animal
House) and Seasonal usage (e.g., Central Instrument Library).

J

Infrastructure and Maintenance : 8 buildings, mostly Seasonal, except for Pump
Room, which has a unique usage profile (24/7).

Residential Quarters : 4 buildings, all Seasonal, suggesting they are used during

specific times (according to occupancy).

J

Fig@ekat egorization of Buildings

9 Renewabl e Energy I ntegration

To i mprove sustainability and energy efficiency,
exploring renewable energy solutions. By integra
systems, the university aims tooweducseoudepsnddr
operational cost s, and minimize its environment
installed solar capacity of 1.05 MWp, with the p

This section assesses the feasibility of wvari ous
heating systems with heat pump backup, to ensure
the campus.

9. $ol ar Power, Bi omass, and Rooftop Sc
The university has blreeatiung |9 wdthgms od rad envad cetrr |
its 23 mendés and womends hostel s. However, t he
degradati on, wi t h manfyu rpatnied rsa Id,a marg eidn e fnfoinc i e n
energy consumptioa aosdt snai @ite@mant hese challen
system with advanced solar water heating and h
i mprove energy efficiency and system reliabil:i

9. 21l ignment with Gover np/maStUMIc ISeEncd s) ( ¢
The proposed renewable energy wupgrades align w
KUSUM and SECI, which promote solar energy adoj
in institutions. These schemes offer fliendmaei al
the university-etfd eichplvemertn eavadtl e sol uti ons wh
on grid electricity.

9. Existing Condition of Water Heating
The universityds Domestic Hot Water System con

heaters installed in 23 hostels. However, a si
heating units is damaged or operpaerifnogr manredd.i cTh
results in higher electricity consumption, 1inc

water availability. Upgrading to a more effici



and ener gyExdasvitmgs.conditons of water heating
figwre 2

Fig@imexi sting Conditions of Water Heating Systems

9. ol ar Water Heater with Heat Pump S\
A Sol ar Wat er Heater ( SWH) with afHieait erPtuman

sustainabl e alternative to traditional el ectri
energy as the primary heating source and uses
cothi nuous hot water suppl vy, evenA dsichematliacw

representation of solar water h3®Mtwhi lwe tthh dh earte
savings cal culiant iaonnnSe xaurree gi v en

City water
Evacuated Tube/ \ = ]
collectors | \ Heat Pump

e —— ot ' . Auxiliary

S I Storage

Temperature <50°C
sensors
Actuator
valve e =50°C
Hostel line

Fig@2B8*xchemati c Repr esWatteart i Wina tod HeSatl aRu mp

9. 5ystem Design & Working Principle
This section explores the design and functioning
system, incorporae¢effigcimaeht i péehreologiyes for opti
9. 5CLty Water Supply & Solar Heating

§ Cold water enters the system and is first h
(ETC), which efficiently absorb solar energy.



1 The heated water is stored in a Solar Storage
to monitor and regulate water temperature.
9. 5 H2at Pump Backup Mechanism

T When théeeabkdr water temperature falls below
hegptump to further heat the water.

7 An actuator val ve directs water through t h
optimizing energy consumption and ensuring ef
9. 5A8xiliary Storage & Distribution

T Once heated to the desired temperatur e, t he
Storage Tank before being distributed to the

1 This setup ensures a steady and reliable supp
use for. heating

*

l1®Bubstation Design and Relocatior

A detailed anedtiystiisngftntdaresf3elr mers and 13 substa

eval uate geographical proximity and |l oad distrihb
Optimize transformer wutilizati on
Reduce redundant infrastructure

1 Streamline operations by consolidating subst

By c¢clubbing substations, mai ntenance costs can

bal anced, and power reliability can be i mproved.

as dummy-sbatsabs to maintain operational fl exibi

10l dlentified Substations for Clubbing
Substations identified forisogsoeokddahni babbased o
Tab%lei st of l denti fied Substations for Clubbi

Substation Di stanc Tot al Loading oReduced

Apart Capacity
F Host el (6069480m Tot al | oading 260 kVA
House (160 KkVA corresponding T

Substation (31
T 100kNA. 5%

T 160kA. 75
T 315kVA. 17

Zakir Hussain|360m Bo 500 kVA
ol d Science | o
50

(500 kVA)




Host el C (50(480m These have 24. 3315 kVA
Shooting of 500 & 315 Kk
Substation (3] capacity.
Chemi stry (12|/320m The 315 kVA TR|815 kVA
New SNS Subst has a | oading ¢
k VA)
Nor th Mai n Pu451m The wh ol subs NA
(400 kVA) t o tot al l oadi ng (¢
Substation (3]
Substations identified for clubbing R&sed on proc
"""" ol ¢
‘ [ ;‘.« é.:‘ School
Shooting Phi:ics L
i Range ST
gl L3
Fig2Oesti mat ed Di s toarBedeu IBleeadveRwinbst ati ons
10. Expected Outcomes of Substation Clubbing
1 Reduction in infrastructure redundancy
T | mpr ovedi dtoraidbut i on
f Minimization of power | osses and voltage dr o]
f Streamlined maintenance and monitoring
10. Transformer Load Analysi s
A review of total transformer capacity (kVA) ac
di stribution.
1 South Commerci al Substation & New Physics
transfor mer oads.
1 Several ot her substations operate bel ow c

consol

iSchaotwino n .B0. f i

gur e



Old Science Campus 1000
Primary Substation 575
c C Hostel Substation 815
% Domestic Substation 980
% South Commercial Substation 3530
E New Physics Substation 3130
% Main Pump House 400
% Chemistry Substation TR-01 1565
< East 1000
Faculty Cabin Substation 1315
CIL TR-01 1065
0 500 1000 1500 2000 2500 3000 3500 4000
Capacity (kVA)
Fi g@30leot al Transformer Capacity at Each Subst at
10. Red8l |l ocating transformer | oads
Reall ocating transfor mer | oads wil I,

T Optimize power distribution
i Bal ance | oads to prevent overloading
T Minimizaepawer

11IConcl usi on

The Hyderabad University campus has the potenti

eneregy i ci ent infrastructure by i mpl ementing th
challenges related to high energy coponwempuuisamge,i
and inadeguate stor mwater management can be ef

upgrades.

I n the short t er m, -biansietd aitn dvuecst isounc hc oaosk hsaagli anrg o o |
progr ams, electric buses, and transformer repl a
operational efficientcgrmSmemastreeBYAC hgpuidmingat i
di esel generator r-epl aereymesyswemd, spobaeer factor
capacitor banks, and ismprmoewe tsero wihdd dgemento a r es
ec-briendly campus.

By integrating smart metering, energy monitori
campus <can significantly reduce its carbon foot
sustainability. These combined ef f cerntcsy wainldl crocstt
savings but also align with national and gl obal

|l eader in green campus initiatives.
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SH\[e} Transformer TR Capacity (kVA) MFG

Primary 315

Old Science Campus 500 1986
F-Hostel 100 1994
Guest House 160 2000
CIL 500 1978




6 CMSD 500 2004
7 South Pump House 100 1976
8 Shooting Range 315 1977
9 ACHREMY/SIP/CIS 500 2007
10 Nano Clean Room 500 2007
11 Nano Building 400 2007




VHZTE yiosqeD eremolensiT 5
\ino Isnaitsmein s1opeT
(22em A,) HM (226m 8,%) HI,0A,
5 -

[

Essennar Transformers Capacity 315KV
M Tagore intemational , LH 8,mess, 10,
| ABaquater, MH Limess, streetight
-

12 SLS G, 2nd Floor 1000 2012

13 SLS 1st Floor, Bionest, 500 2007
Green House

14 Animal House, SLS 630 2023
Annex

15 Domestic TR1 315 2007

16 Domestic TR2 315 2012

17 Faculty TR1 500 NA




18 LHTR 315 NA

19 Chemistry TR1 500 2007
20 Chemistry TR2 500 2015
21 SNS 250 2007
22 New SNS 315 2022




23 Physics TR 1 1250 2022
24 Physics TR 2 1250 2022
25 Earth Science TR 1 315 2022
26 Earth Science TR 2 315 2022
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31 Students Aminities 250 2020

32 Main Pump House 400 NA

33 Al Lab 250 NA

34 CIL 315 NA
| V.Annexur e: Cal cul ations of |l nver
Calcul ations for l nverter Performance

Out age Daalaculoant i on:

T I'nverter capacity = 1182 kVA
f Total outage duration = 12,411 minutes

Calcul ati on:

o

Convert mi nut® 3, 4 b1l hmiumwt:es [/ 60 a 207 hours per






