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SOLAR ENERGY

Solar Panels installed on the rooftops of different buildings of
campus

Solar panels on roof of
hostels and staff quarters
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Solar panels spread across the campus
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Project  : Environment Audif for Mubatma Gandhi University of Medical Sciences & Technology
Promoter  : Mahatma Gandhi Medical College & Hospilal

ENERGY AUDIT REPORT

MAHATMA GANDHI UNIVERSITY OF MEDICAL SCIENCES &
TECHNOLOGY

1. INTRODUCTION

Mahatma Gandhi Medical College & Hospital have 1450 bedded teaching hospitals known as
Mahatma Gandhi Hospital and also have a full Redged teaching Dental Hospital- both located
in the same University campus. The teaching Hospital has many specialties which make it
distinctive from other routine medical college hospital. We have the Super Specialty Services
of Cardio-thoracic Surgery, Cardiology, Urology, Nephrology, Neurosurgery, Paediatric,
Plastic Surgery, Gastroenterology, Clinical Hematology and Rheumatology.

2. ENERGY AUDIT

The “Encrgy Audit™ is the key 10 a systematic approach for decision-making in the area of
encrgy management. [i attempts to balance the iotal energy inpuis with their use, and serves
w identify all the energy streams in a facility, It quantifies encrgy usage according to its
discrete functions. Energy audit is an effective tool in defining and pursuing a comprehensive
energy management program within a business. As per the Energy Conservation Act, 2001,
passed by the government of India, energy audit is defined as “the verification, monitoring
and analysis of use of energy including submission of technical reports containing
recommendations for improving energy efficiency with cost benefit analysis and an action

plan to reduce encrgy consumption.”
Period of audit repori 2015-2020 -~
Validity of Audit Report I year 2
1
FHESEDEUT w2
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3. AUDIT PARTICIPANTS
On the behalfl of institution
Name Position/Department
Dr. Munish Kumar Kakkar | NAAC Project Coordinator

On the behalf of Gaurang Environnemental Solution Private Limited

Name Position/Department

Vipul Khandelwal IGBC Accredited professional Member of Jaipur
. Chapter ASSOCHAM

Pooja Bunker GEM CP

We have carried out the assignment for Detailed Energy Audit ‘'We found this assignment 1o
be very challenging and also very interesting as because it has been constructed recently and
selection of various Energy consuming items — Chillers, Pumps, Cooling Towers, Lifis,
Lighting etc are as per the latest Technology. These steps contribute to a greal extent lor
Energy Efficiency. We have carried out very elaborate measurements for various Operating
Parameters, related 1o Energy efficiency, covering cach area. We have studied all the
common areas under the control of the Manugement,

4. NEED OF ENERGY AUDIT

In an organization like Medical College and hospital, the top operating expense is oflen found
io be electrical energy. In most assessments of the manageability of the cost or polential cost
savings in the above component, would invariably emerge as a top priority, and thus energy
Audit. Energy constitutes a strategic area for cost reduction. A well done energy audit will
always help owners to understand more about the ways energy is used in their organizations,

and help to identify areas where waste can occur and where scope fnw -~
e %
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Promoter : Mahatma Gandhi Medical Colloge & Hospital

The encrgy audit would give a positive orientation to the energy cost reduction, preventive
maintenance, and quality control programs which are vitl for production and wtility
activities. Such an audit program will help 1o keep focus on variations that oceur in the
energy costs, availability, and reliability of supply of energy, help decide on the appropriate
cnergy mix, identify encrgy conservation technologies, retrofit for energy conservalion
equipment, etc. In general, the energy audit is the translation of conservation ideas and hopes
into reality, by lending technically feasible solutions with economic and other arganizational
considerations within a specified time frame.

The Information Collected During The Detailed Audit Includes:

|. Encrgy consumption by type of cncrgy, by department, by major equipment,

2. Energy cost and tarifT data

3. Sources of energy supply (e.g., electricity off the grid or self-generation)

4. Epergy Management procedures and energy awareness training programs within the
establishment

Major Electrical Sources:
* Air-Conditioning System
«  Ventilation
» Medical Equipments, i.e., CT scan, Autoclave machine, X-ray machine, Sterilizer, etc
* Luundry Equipments & Kiichen Appliances:
* Air Compressor
* Lighting

5. OBJECTIVE OF ENERGY AUDIT

To determine what further Encrgy Saving can be achieved, on the most practical lines.
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b

6. Campus Energy Details:

Table 1. Electricity usage of the University

Comsumption Date | Consumption kWh | Fower fuctor Cost [IN'ﬁ}_
January-20 386940 0,985 42,995 .20
February-20 401706 0.989 44,098 86
March-20 467676 0.995 51.459,39
| April-20 424320 0.9 446598 |
May-20 10930852 0,997 58,447,04
June -20 TG 0.997 TLIT465 |
. July-20 983118 0.994 08,396,834
August-20 1093704 0.993 1L11.806,33
Seplember-20 | 940483 0,096 1,00,712,00
October-20 950694 0,99 LI3.111.47
November-20 T 781350 0.987 95,534,07
December-20 405708 0.993 53,142,582
Total B819282 B9RS3144
E |

Electriciiy bills are enclosed as Annexure L.

Table: Solar Generation for the year 2020

’ renry | TS Boyt Hostel | | MBES Boys Hostel | MBBS Bays Hostel | MBBS Boys Hostel 11
{(Inverter 1) 1 {Imverter ) 11 {Inverter 1} { Imverter 1)

Jan-16 1710 2130 1518 3457
Feb-116 2019 2463 ARTT Jul1q9
Mar-16 2071 1509 5031 4546
Apr=16 1472 1772 4652 4hR3
May-16 2051 2509 3136 06
Jun=16 1H1%9 2198 g0 3534
Jul-16 1772 2138 3987 . L
Aug-16 1302 1573 1224 1891
Sep-16 1701 2156 3659 4134

-"‘g::l."-li?"‘ Oct-16 1514 2203
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MNov-16 1541 1883 33E0 1354
Diec-16 1649 1994 il6l 3308
Tatal 21011 L5531 43502 44683
Haospital
Month Hospital Private Hospital ICU Emergency e
A {lnverter I)
Jan-16 3515 4492 2746 2510
Feb-16 6102 5158 2565 3024
Mar-16 6978 5449 3647 3742
Apr-16 6758 632 3746 1852
Muy-16 4479 4514 2519 2503
Jin-16 5974 SEA4 3230 3234
Jul-16 S6T6 5192 3186 3262
Aug-16 k] 523t 2210 2793
Sep-16 5631 5564 36l 3243
Oct-16 5974 5571 3274 1361
Mov-16 5514 4464 2669 273
Dec-16 3645 5645 2811 2866
Total 68672 2746 36264 37516
Month Nursing College Dental College Dental College Dental College
{Inverter 1) (Inverier 2} (Tnverter 3)
Jan-16 G171 59460 15| 6116
Feb-16 GER1T 6731 21 GET1
Mar-16 E139 BG5S 7932 RO79
Apr-16 §223 B166 2245 H2id
May-16 5374 5163 S181 5338
Jun-16 Ti52 6305 fubd s 10782
Jul-16 8035 4750 6172 5§23
Aug-16 5240 1796 4nus T
Sep- 16 6011 2152 4604 4728
Oct-16 7129 1590 3370 a3
6223 1013 1521 | 1490
= 5 ~ PRESIDENT w5
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Dec-16 5674 454 i 910
Total BO199 245852 61308 65685
Medical College Medical Callege
Munth Boys Hostel Girls Hosiel - A
Jan-16 2043 207 5705 5106
Feb-16 2447 R EV ¥/ 6240 6274
Mar-16 257 2246 7127 T200
Apr-16 1665 1621 6621 7054
May-16 2518 2407 4581 4766
Jun-16 2133 1939 (288 T h430
Jul-16 2041 | 940 6242 REE
Aug-16 1565 1254 4635 4782
Sep-16 2005 | 346 Ti16 6262
Oet-16 1978 1674 4553 2603
Mov-16 1667 1542 5091 5139
Dec-16 1721 1437 4973 5054
Tuwdal 12044 L1801 6173 69664
o Medical College Medical Collepe Medical Callege Medical College
i Inverter 3) (loverter 4) {Inverier 5) {loverter &)
5701 3036 6047 5543
6310 H6H2S G298 6165
T257 706 7149 7243
T045 TOTT G982 Tioh
4821 150 4735 3526
6453 BR24 6343 6296
6571 a774 6323 G175
4917 5048 4778 1016
6220 6681 6061 3127
4521 4368 4444 1298
5382 S604 5331 2347
5583 5951 5500 5528
ToTEL TS 2
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Promoter : Mahatma Gandhi Medical College & Hospital

The data regarding the energy consumption in the University is as following:

Table 2. Source-wise total energy consumption of the University

S. No Energy Source Consumption (Annual)
1. Electricity | GSS Supply 8819282KW

Solar 996885 KW
2. Fuel HSD 1000 Litres/month

The data in Table 2 indicated that the University utilizes renewable as well as non renewable
energy sources to meet its energy needs. In terms of monetary value, University spends
approximately Rs.8.98 crores on energy requirement per annum.

Diesel and fuel bills are enclosed as Annexure I1.

Thermal Characteristics of Building envelope:
The climate zone of the institution is Composite.
U values (24 hr use building) are as per maximum standards mentioned in ECBC, 2017.

Following U-values have been considered while carrying out the load caleulation:

Description U value (W/m’ K) R value (m*K/W)
Roof U-0.261 R-3.5
External Wall U-0.44 R-2.10

Most of the energy requirement of the University is met by electricity supplied by JVVNL.
Some amount of energy requirement is met out of the power generated by the Solar Power
Plant commissioned in the University.

Approx 2500 solar plates has been installed in the Campus is capable of gencrating 996885
KW units of electricity a year and it serves as a model for using nonconventional energy
sources for future. In addition to the solar power and hydropower, diesel generz;tors are also

installed as backup in case of power cuts.

PRESIDENT
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Figare: Phatographs showing solar panels installed

Transportation

Transportation is an imporiant part of any institution relying on the energy confumption.
University provides transport facility to both students and stafT. So Far University owns 12
Opertional vehicles of different capabilities which are being used for pick and drop services
o distant areas, field surveys and other purposes. University staff members use personal
vehicles and their approximate number goes to 130, Studenis use public transport, indicating
lesser carbon foot print of the student community.

The primary source of energy is electricity and that is sourced from JVVNL and diesel

o
- -
o ﬁ
o
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penerators are being used as back syvstem duning power failure.
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J

Diesel Generator:

Diesel generators are being used in the plant as a back system o meet the demand in case of
grid supply failure or scheduled power cut from the grid.

T

\- Figure : Photograhs showing DG set
Energy Management

The existing Encrgy Muanagement system on site includes the monthly gas and clociricity,

meter readings and monitonng ol eoergy conswmption.

A simplistic energy management programme is required 10 ensure an effective monitoring of
efergy consumption and cost. Therefore, the following improvements can be amade in the

cxistng programme to further improve its effectiveness:

& ;:f;”
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o [Initiate weekly meter readings to ensure anomalies, if any.

e Circulate the energy consumption and specific energy consumption information to all
the critical departments on a weekly basis.

-

* Make someone responsible for energy matters on site.

e Implement the measures proposed in this report on a priority basis

Observations and Recommendations:-

%ﬁ)

it

LED Lamps.
Solar Lighting: - For Outside Lighting

S. No | Particulars Observations Recommendations

Power Factor | Being maintained very close to Unity r Power factor pancls must be installed.

2. Chillers Chillers are very cfficient and » CFL with clectronic chokes for lighting
operating hours is minimum possible must be promoted

- 3 Pumps Pumps have been selected cfficiently o Inception of solar water heating system
and VFD has already been provided must be maintained

4. Lifts Lifts are also as per the latest b Electric heaters cab be replaced by solar
Technology heaters.

5 Lighting Lighting in Corridors is by 3 Watt, » On all electric panels, the hospital shall

paste a request poster to switch off light
on leaving room.

The desktop PCs must have a screensaver
of 2 minutes

Light sensors at all patient arca, health
check-up and OPD must be installed

It is proposed to have dimmer lighting
system in

functional area where

luminance can be controlled as per
requircment. =

It is proposed to control all Common area
lighting with photocell controllers which
will switch on/off and dim the lights
according to the ambient light conditions.
33% solar lighting system is being
proposed in the landscaping and open

paved ares. -~ 4

o Lo

10
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® Exterior lighting like fagnde, commen
aren i are vontrofled by
astronomical/timer switched to select the
time and finings there by required fttings
are switched on & required tme o save
the pawer.
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THIS EH{EIHEER[EG PROCUREMENT AND CONSTRUCTION [EPCY AGREEMENT (s made and
ﬂ ur!:utecl on this 5% day of October in India

&

HETWEEN

Mapatma Gandhl University of Medical Sciences and Technology, a company incorporated under
the Companies Act, 1956 and having its registered office at RIICD Industrial Area. Sitapura, Tonk
Hoad. jaipur-302022 [hereinafier called “MGUMST™) through First Party which expresston shall,
ungrss repugnant to the meaning or context hereof, be deemed to mean and include its successors
and assigns), of the ONE PART !

B AND
sunkaip Energy, a unit of BD Khanna Estates Pvt Ltd, a company incorporated under the
Crim:m:ms Act, 1956 and having its registered office at 107 Hectangle-1, D-4 District Center, Saket
(hgreinafter calied “Sunkalp” |, which éxpression shall unless repugnant to the meaning or context
hereof, be deemed to mean and include its successors and assigns), of the OTHER PART.

j (Sunkalp and MGUMST are collectively referred toas "Parties” and individually as a "Party™) L_,f"}f'







EREAS. Sunkalp is engaged in the renewable energy business and is taking up the Engineer,
0?‘ rocurernent and Construction of Solar Power Projects in [ndia .
B AND WHEREAS, MGUMST is desirous of aetting up and bringing loto commereial operation-a
o040 kW grid interactive Solar Photovoltasic Power Plant (hereinafter referred as “the
L ~Proféct/plant”] on turnkey basis in the state of Rajasthan.

AND WHEREAS, as per the work order, the project have to commissioned on or before
December 31= Here Commiszioning means plant synchrenized with the Grid and start
generating units. The deadline commissioning will be subject to release of on ~time
paymenis as per terms & conditions of Payments. The on-time commissioning s
subject to Force Majeure condition,

’ C. AND WHEREAS, MGUMST s engaging Sunkalp for the purpose of erection, procurement and
installation,/commissioning of the Project, and to aperate and maintain the Project for 10 (Ten)
WELPS.
D._AND WHEREAS, Sunkalp is providing Enginsering, Procurement, Construction (EPC] services
J with commissioning and also to provide Dperation & Maintenance Services [0 & M) and
- Security of the Project for 10 (Ten] years.
E AND WHEREAS, Sunkalp agreed to provide the 0 & M for 10 Year, The scope of O & M shall be
comprehensive which also includes and not Iimited to the supply of m
; mde aperations, Seasonal Tilt, and security, The O&M shall be the
sole responsibility of Sunkalp for the period of 10 [Ten) years effective from the date of
commissioning of the plant :
F AND WHEREAS, the generation guaranteed by Sunkalp for the Project for the first year is of
13.5 Lac KWh subject to 100% grid availability and would continue subsequently for next 10
years with the degradation in Guaranteed Generatlon of 1%((ne|percent per annum year on
year bazis. The Generatlon Guaranteed is under the Seasonal Tilt mechanism. The Generation
& Guarantees are under the Force Majeure clause.
MOW THEREFORE, both the parties mutually agree to the above terms against good and valuable
consideration, the sufficiency of which is acknowledged by the Parties and also agree on the terms
and conditions as stated above and also as hereinafter set forth, the Parties agroe as follows :
Article 1: - AGREEMENT
1.1 _ Modifications: Modifications of and amendments to this Agreement shall be
made In writing and signed by duly authorized representatives of the P
acceptance there of
Artigle Z - VALIDITY AND TERMINATION
21 This Agresment shall be affective from the date of signing of this agrrbme
 valid for the stipulated time frame during which the EPC Services for setting up

& M services. Thereafter the agreement stands terminated automatically, The date of-shppeg
agreement shall be termed as "Effective Daje”,




' the event of 2 breach by elther Party of any of the provisions of this Agreement or of the

gtk order, the non-breaching Party may serve notice upon the breaching party requiring the
breach to be remedied within the time stipulated in that notice (hereinafter referred as ‘Default
Notice'). Fallure to comply with the terms of any "Default Notice” within the time stipulated shall

" ‘bisconsidered as fundamental hreach of this agreement, and the non breaching party shall have the
option to terminate the agreement without incurring any financial liability on account and may
abowe the breaching party .

23, Sunkalp's obligations under this Agreement shall automadcally stand terminated with
termination of the Agreement acd it shall boe entitled w0 payment of services fees for the
@ partion of sarvices completed €ill the date of such termination subject however such
promising of damage as an arbitrator per mutual understanding shall decide. The expiry
or terminadon of this Agreement shall be without ﬁmjudi:: ko any rights, which have

J already accrued, to sither of the parties under this Agreement.

Article 3 - SEVERABILITY

341 The provisions of this Agreement shall be desmed severable, and the unenforceability of any
one or more of its provisions shall not affect the enforceability of any of the ather provisions.

32  In the event that any provision hereof conflicts with the applicable laws or If any such
provision is held invalid by a competent authority, such provision will be deemed to be
restated to reflect a8 nearly as possible the original intentions of the Parties in accordance
with applicable law. The remainder of the Agreement will remain in full force and effect.

33 Walver of any provision hereof [n one Instance shall not pr ent thereol on

4 future nccasions.
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Sunkalp shall be responsible to carry out its ohugatio:lmﬁlmﬂigreement according to
the terms and conditions of this agreement, given in the work order. Sunkalp shall try for
commissioning and synchronizing with the Grid on or on'best efforts basis. The entire work
shall be consistent and in accordance to the terms of PPA and payment terms mentioned in
work order.

Sunkalp shall b ible for all a learances, liasioning, design, engineering,
procurement, supply, PPA Execution, complete commissioning and testing of the Project
which shall be carried out in accordance to the relevant electricity grid codes and Indian
Standards and as per norms and practice pre and rules prevailing.

Sunkalp shall exercise all required skill and diligence in the performance of its obligations
relating to the Works under this Contract and will adhere to Prudent Industry practice and
to the require meet of the concern authorities and will keep 'the entire
contract/data/drawings/specifications etc as confidential information.

. For purposes of reference, Sunkalp shall be entitled to take and publish photographs of the

Project and or parts of the Project without obtaining the prior approval of MGUMST, The
Project information shall be treated and acted upon as confidential information.

. Sunkalp shall comply with all applicable laws, clearances, rules, and regulations and shall

obtain and comply with all mandatory approvals and permits, if any, of the relevant
Government, statutory and administrative authorities as may be required in performance of
its obligations relating to the Works under this Contract.

Sunkalp shall be informed for if any of its obligation is missing or pending immediately by
MGUMST on regular basis and the correction steps it is under taking with time these of the
remedy thereof. AT

OBLIGATION OF MGUMST,

MGUMST shall be responsible for the timely payments to Sunkalp as per article 5.

MGUMST shall provide all reasonable documents and support and official fees to Sunkalp

for getting all approvals and clearances related to the project.




The p.;y'rnenr [Erms nf'rhe Contract Price are as fnll-l:-ws
a) 15% Inberest free advance with P.O.
b.) 50% [nterest free before the supply of Modules
c] 15% interest free-at the time of delivery of Structures at site
d) 5% interest free on completion of structure & module installation.
) 15% Interest free on complete Commisskoning at site

All Refundable and non-refundable Govt official fee as applicable shall be borne by MGUMST as
per actuals.

Payment will be released as per above mentioned payment schedule on submission of
proforma invoice. Any delay in payment beyand schedule from MGUMST, 1.25% of the
billed amount will be levied every week

D&M Services Contract Price: Sunkalp sgreed 1o provide the O & M for 10 Year, for which the raie has
been frozen as per append b,

L The scope of O & M shall be comprehensive which also includes and not limited to the supply of
spares, pars, repalring replacement. maintenance and operations, security, Seasonal Tilt,
Module Washing, etc.

H The escalation in O&M rates would be 5% and such escalation would start after ﬂ'l-ar end af
second year of commlissioning of the p__!a_m The detailed cost of 0&M year on year till Tenth
vears has been given in Annexure | The D&M shal] be the sole responsibility of Sunkalp for the'
period of 10 [Ten) years effective from the date of mmm!ssiuning of the plant. T’«u! payment of
O&M will be done an half yearly basis and within 15 days fram the date of Invoice,

Article & - TAXES, FEES, DUTIES. ETC.

£1 Subject to what is stated herein below, MGUMST shall bear and pay excise duty, vat, C5T,
services tax, octroi, cess and enrry tax. MGUMST shall render its assistance and attest
documents required by Sunkalp to svall necessary concessional taxes and duties in ra-,;pnd
of the supplies of Equipment.

6.2 If applicable, MGUIMST shall provide Form C te Sunkalp / Vendors for availing concessional

inter state Sales Tax.




%sful timely commission project is the satisfaction of the concerned autharities will be

nr M Delivery and till that the responsibility custodian would remain with

_Sunkalp Iam:r_dau:s_tl_}.__ &
7.2 Delivery af Documentation
Delivery of Documentation shall be fulfilled on the date when the Documentation or the
various portons of Documentation have been delivered te MGUMST uﬁﬁe.and in case of
personal handing ower, at the date of handing over.
7.3 Sunkalp shall maintain record of the material, equipments and goods delivered arrived and
stored/installed at the Project aite and shall report regarding the same to MGUMST in writing
M 74 Sunkalp undertakes to provide the applicable warranty and of the guarantee complete plant
for period of 10 years.

Article B - VARIATIONS

f.l. MGUMST has the right at any time 1o request changes in the quantity or quality of the Works,
hereinafter termed as “Variation{s]". Depending on the nature and extent of such Variations
requested, Sunkalp shall, not later than 15 Calendar Davs after receipt of a written request
for a Variation, inform MGUMST in writing of the effects of such Variation with respect to the
Time Schedule, the performance guarantee, warranties, changes in price and other relevant
changes resulting there from. After jolnt agreement of a8 new Time Schedule, price,
performance guarantes, warranties or other relevant matters mentioned In this agreement,
Sunkalp shall carry cut the Varlations.

8.2, In the event of MGUMST reguiring any variation, a proper notice as mentioned in Article 8.1
shall be given to Sunkalp to enable it to work Its arrangements accordingly, and in cases

e where goods or materials are already prepared or any design, drawings or pattern made or
work done requires to be altered. a reasonable and agreed sum o respect thereol shall be
paid to Sunkalp by MGUMST. Sunkalp ahall carry out such variations and be bound by the
same conditions, as though the said variations occurred in the Agreement Document and the

Contract Price shail be adjusted ar the rates and the price provided for the original quantities

in the Contract

8.3. Any changes in the works under the agreement necessitated by any material changes in law
in India or, required by Indian authorities after final agreement or at the latest after signature of the
Contract which adversely affect the abilities of the Parties to implement the Contract/project on the

- terms &nd conditions specified herein, shall be treated as Variations. In any case, both Sunkalp and

the MGUMST shall inform each other immediately of any such changes that may be required and
pegntiate in good faith the further steps to be tuken for Implementing the Contract.




The payment terms of the Contract Price are as follows :
a] 15% interest free advance with P.O
b.) 50% interest free before the supply of Modules
) 15% interest free at the time of delivery of Structures at site.
d] 5% Interest free on completion of structure & module installation,

@g &) 15% interest free on complete Commissioning at site
All Befundahle and non-refundable Gove official fee as applicable shall be barne by MGUMST as
per actuals.
J Payment will be released as per above mentioned payment schedule on submission of

proforma invoice. Any delay in payment beyond schedule from MGUMST, 1.25% of the
billed amount will be levied every week

O&M Services Contract Price: Sunkalp agreed to provide the O & M for 10 Year, for which the rate has
been frozen as per appends,

G ‘I'he scope of © & M shall be comprehensive which also includes and not limited to the supply of
spares, parts, repairing. replacement, maintenance and operatiens, security, Seasonal Tilt,
Module Washing, étc .

H. The escalation in O&M rates would be 5% and such escalation would start after the end of
second year of commissioning of the plant., Tha dembed cost of O&M year on year tll Tenth
vears has been given in Annexure L The &M shal] be the sole responsibility of Sunkalp for the'

. period of 10 (Ten) years effective from the date of commissioning of the plant Thl payment of
D&M will be done on half yearly basis and within 15 days from the date of Invoice,

Article 6 - TAXES, FEES. DUTLES. ETC.

6.1 Subject to what Is stated herein below, MGUMST shall bear and pay excise duty, vat, CST,
services tax, ocrol, cess and entry ti.t. MGUMST <hall render its assistance and attest
documents required by Sunkalp to avall necessary concessional taxes and duties in respect
of the supplies of Equipment. '

62 If applicable. MGUMST shall provide Form C 1o Sunkalp / Vendors for availing concesslonal

inter state Sales Tax.

PRESIDENT
Makatrma Sandhi o

sbed) &
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sful ¢ commission project is the satisfaction of the concerned authorities will be
“wi_ Fonly considened as Iﬁiver}' and till that the responsibility custodian would remain with
7.2  Delivery of Documentation
Delivery of Documentation shall be fulfilled on the date when the Documentation or the
various porticns of Documentation have been delivered to MGUMST office and in case of
personal handing over, at the date of handing over i
73 Sunkalp shall maintain record of the material, equipments and goods delivered/ arrived and
stored/installed at the Project site and shall report regarding the same to MGUMST in writing
74 Sunkalp undertakes to provide the applicable warranty and of the guarantee complete plant
for period of 10 years.

=

Article 8 - VARIATIONS

B.1. MGUMST has the right at any time to request changes in the quantity or quality of the Warks,
hereinafter termed as *Variation[s)". Depending on the nature and extent of such Variations
requested, Sunkalp shall, not later than 15 Calendar Days after receipt of a written request
for a Variation, inform MGUMST in writing of the effects of such Variation with respect to the
Time Schedule, the performance guarantee, warranhes, changes in price and other relevant
changes resulting there from After joint agreement of a new Time Schedule, price,
performance guarantee, warranties or other relevant matters mentioned in this agreement,
Sunkalp shall carry out the Variations.

B2  Inthe event of MGUMST requiring any variation, a proper notice as mentioned in Article 8.1
shall be given to Sunkalp to enable it to work |ts arrangements accordingly, and in cases

where goods or materials are already prepared or any design, drawings or pattern made or
work done requires to be altered, o reasonable and agreed sum in respect thereof shall be
paid to Sunkalp by MGUMST. Sunkalp shall Carry out such variations and be bound by the
same conditions, as though the said variations occurred fn the Agreement Document and the
Contract Frice shall be adjusted at the rates and the price provided for the original quantities
in the Contract,

8.3. Any changes in the works under the agreement necessitated by any material changes in law

in India or. required by Indian authorities after final agreement or at the latest after signature of the

Contract which adversely affect the abilities of the Parties to implement the Contract /project on the

- terms and cocnditions specified herein, shall be treated &s Variations. In any case, both Sunkalp and
the MGUMST shall inform each other immediately of any such changes that may be required and

JEIPUR [ DA D




ecrlve date, if the Parties mutually agree to change the Contract Price and/or, Time
sﬂ]ﬁ'ﬂg from the Variations, it shall be recoerded by an amendment to the agreement

\‘rﬁbgﬁaﬁg i€ dpplicable terms.

9.1.  Time is the essence of the agreement and schedules shall be strictly adhered to. Sunkalp
shall perform the work in accordance with the agreed schedule as given in the agreement,
subject to Force Majeure conditions as provided hereinafter,

9.2. Both Sunkalp and MGUMST are obliged to perform their respective obligations in
accordance with the proposed Time Schedule.

) Article 10 - FORCE MAJEURE

Neither Party shall be held in default in cases of Force Majeure. Force Majeure means any event or
circumstance that is beyond the control, either directly or indirectly, of either Party or its sub-
contractors and which event cannot by exercise of reasonable diligence be prevented or caused to
prevented; cannot despite the adoption of reasonable precautions and reasonable alternative
measures (where sufficient time to adopt such precautions or alternative measures before the
occurrence of such event of the circumstance is available) be prevented; and which adversely
affects such Party’s performance of its duties and obligations of its right under this agreement.
Force Majeure shall include any events of Act of God, act of a public enemy, war (declared or
undeclared), invasion, hostilities, riot, civil commotion, mutiny, insurrection, rebellion, revolution,
acts of terrorism, political and other disturbances or instability, regional/national strike by
transporters, strikes, lock out, embargo, sabotage, blockade, storm, flood, fire, explosion,
earthquake, cyclone, epidemics, quarantine restrictions, which affect the Parties hereto. The Parties
shall excuse the delay and/or postpone the time of fulfilment of the respective obligations of
) Sunkalp or MGUMST to the extent and for the duration that such Force Majeure delays or prevents

o its performance under this agreement. The Party pleading Force Majeure shall give written notice

to the other Party as soon as circumstances will allow but not later than 10 (ten) Calendar Days
from its knowledge of occurrence and cessation of the event and the consequences. In such case the
affected Party will be excused from the fulfillment of its obligations to the extent a delay was caused
by Force Majeure. The Parties shall take all reasonable steps within their power to recommence the
performance of this agreement within ten Calendar Days of the cessation of the event of the Force
Majeure. During the duration of Force Majeure, each Party shall bear its own costs resulting from
+ the delay in execution of the Works. In case of Force Majeure preventing execution of the Works for
a penod lnnger than 4 months continuously, Sunkalp and MGUHST shall enter into friendly
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"3 its gwin dscretion,
Article 11 - INDEMNITY & LIMITATION OF LIABILITY

St

111 Subject to provisions of this contract, each Party (the “Indemnitor” as applicable} shall
indemnlfy, defend. and hald harmiess the othar Party (the “Indemnitee” as applicable) and
jts officers and directars, employees, agents, and representatives from and against any
damages, costs, attorneys’ fees, penalties, fines, llabilities, or expenses that arise from third
Party actions or claims against the Indemnitee (collectively, “Losses’], to the extent the
indemnitor has proximately caused: (a) death or injury to persons; (b) damage to tangible
property: (c) a violation of applicable laws /patent etc.

112, Neither party shall, in any event, regardless of the form of claim, be liable for any indirect,

special, punitive, exemplary, speculative or consequential damages, irrespective of whether it had

an advance notice of the possibility of any such damages; subject to the above, the maximum liability
of Sunkalp shall be, regardless of the form of claim. limited to the consideration actually received or
to be received by Sunkalp from MGUMST under this Agreement except for Generation Guarantee a5

menticned in 13 below. Provided nothing above shall affect liability of Sunlalp as per Article 11.

Sunkalp hercby gives minimum generation guaranteed for 10 years.

The minimum guarantesd billed exportad units of electricity genarated shall be 13.5 Lac kWh per
year for 940kW with an annual de-escalation of 1% every year for the solar preject to be measured
at the pooling station control level at 100% grid availability for twenty five years perfod from date
of commissicning The Generation Guarantees are subject to Force Majeure clause. The generation

_ estimated is guaranteed for 10 years against a revolving bank guarantes provided by Sunkalp. The
B.G. of amount As. 10 lakhs will be provided for initial five vears.

The exceeded generation beyond 14.5 lacs unit (related to 13.5 lacs] shall be shared in the ratio of
80 20 between MGUMST & Sunkalp respectively.

The guarantee period would start from 60 days after the date of commissioning of the solar farm as
you reguire initially 60 days to get the machines stabilized.

- The Generation Guarantes will start after receiving the full & final Payment with NOC from




losed to or otherwise observed by such party in strict confidence and take all reasonable

épl'ﬂ:_ﬂl;.l‘l.‘[l:lﬂﬁ' to protect such Confidential [nformation, (i) not divulge any Confidential
Information to any third party, and [1if} not make or authoerize any use of any Confidential
Information other than for the performance of this Agreement, except with the prior written
consent of the disclosing party or as required by law or for banking purpose. All rights in-and
title to the Confidential Information remain in the disclosing party.

Article 14 - ARBITRATION PROCEEDINGS

14.1. Any disagreement/dispute arising out of this agreement or for the hreach thersol shall be
submitted to arbitration in accordance with the provisions of Arbitration and Conciliation
Act, 1996 or any statutory amendment thereof,

14.2. The parties may refer all dizagreement /dispute to arbitration by sole arbitrator who shall

be appeointed mutually In accerdance with the provisions of the Arbitration and Conciliation Act,

1596, No one shall serve as an arbitrator who I2 in any way financially interested in this contract or

in the affalrs of either party thereto,

143, At the written request of either party, appointment of sole arbitrator shall be completed

within 30 days. In the event of any defaull or lapse in the appointment of arbitrator, either party to

this agreement may initiate appropriate action against the other in the Court of Law

14.4. The Arbitration proceedings shall be in English and will be held at Mew Delhi, The award of

the Arbitration shall be final and binding on both the parties.

145, Each Party will promptly pay lts share of all arbitration fees and costs and shall be

responsible for its own attorneys” fees.

Article 15 - GENERAL PROVISIONS

151 Governing Law: This Agreement shall be governed by and construed in accordance with the
Indian law, and shall be subject to the jurisdiction of the Courts of New Delhi.

152 Compliance: Both Parties agree not to do anything contrary to law or which would be

tréated as a corrupt practice under Indian or Foreign law. Parties agree and undertake that
of its directors, officers. employees, agents or other representacives shall directly or
make or attempt to make any payment, offer for payment. or offer or promiss m
payment or take or attempt t© take or agree to take in currency, property or
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15.4

'I':IF else of value including any commission, payments, share in profits or commission,
51_ Sorvices to any gnwfnmgnt official, third person, customer or potential customer or

"nial-mlg a favor in the course of conduct of basiness, either In violation of the Prevention of

Corruptinn Act, 1964 of India or any statute or regulation in any country of the world which
lias the objective of prevention of corruption of any nature whatsoever.

Assignment: Save as otherwise expressly provided under this Agreement, all rights and
ohligations hereunder are personal to the Parties hereta and may not be assigned at law or
in equity withaut the prior writen consent of the other Party. However, Sunkalp shall be
free to subcontract parts of the works under this agreement provided that MGUMST shall
remuain responsible for all subcontract work Sub contractor will be treated as a person on
behalf of Sunkalp,

All notices and communications reguired or permitted under this Agreement shall be in
writing and any communication or delivery shall be deemed to have heen duly made if
actually delivered, or after three (3) days after mailing If mailed by registered post
addressed to the following address for the respactive parties:

If to MGLUMST:

leﬁﬂ‘iﬂﬁ*r‘”

Atin

viobite No: 741 46€0 111169
Emaik —4 -4 J_.?.tﬂﬂ@, gmau I‘ L LU

Ifto Sunkalp:

Atin; Kanikas Khanna
Mobile No: +91 9818443802

Emall: kanllka@sunkalp.com
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£ a company duly incorporated, validly existing and Is in good standing under the
of Lndla;

It has all necessary corporate power and authority to enter into this agreement and /or
to perform all the obligations to be performed by It hercunder, as the case may be;

& This agreement, and the consummation of the transaction contemplated hereby have
been duly authorized and approved by and on its behalf by all requisite corporate
actions;

BQ d Thie sgreement constitutes its valid and legally binding obligation and will be
enforceahle against itin accordancs with its terms

This agreement is executed in duplicate one original signed copy will remain with each of Sunkalp
and MGUMST.
IN WITNESS WHEREDF this agreement has been duly executed on the date, place first hereinahove

MLuM L™t
2 Bilco Jush. Avea

PRESIDENT

sigdical Sciences &
Srapum, JAIPUR-302 072




Schedule of D&M payment

5. NO. YEAR D&M RATEIN | DURATION PAYMENT DATE
| RS.LACS

1 i | Free 01/01/2016t0 | Nil
311272016 _

2 n 5.2 01012007t | D1/07/2017
aifizpamy .l

3 1 Hab 01,01/2018 10 01,07 /2018
31/12/2018

4 [} 5.73 01/01,/2019 to 01507 /2019
31/12/2019

5 6.02 01/01/2020tc | D1/07/2020
31/12/2020

[ Vi 6.32 01/01/2021t0 | 01/07 /2021
31122021

7 VI 664 01/0172022w0 | 01/07/20212
3111272022

8 Vi 6.97 01/01/202310 | 01/07/2023
31/12/2023

9 ix 732 01,701 /202% 1o 01/07 /2024

| 311272024
10 X 7.68 | 01/01/20251c | 01/07/2025
| 31/12/2005

ESIDENT
Fﬁﬁnnl‘]hl Unby

JAIPUR-302 022



Generation Guarantee for 10 years

Year Guaranteed Units Genaeration (kKWH/yaar] in Lacs

1 13.5

" 1237 i
= 1323
2 13.00
5 1247
& 12 .84
= 131
8 1258
g 1246
10 12.33

PRESIDENT
eima Gandhd Lini ol
Medical Sclencen &
Sitagura, JAIPUR-302 022



ddendum to reement dated 05,10.2 -

1. with reference to clause no. 5.1 the break up in cost will be as follows :

Material Rs.4,41,12,870 .00 ( Inclusive of NIL Tax)
Services Rs.49,01,430.00 ( Exclusive of service Tax @ 15%)

If there is any variation in tax at the time of billing the same will be applicable and if any future tax
liability arises, the same will be borne by Mahatma Gandhi University.

2. Amendments for Annexure 1:

Duration of O & M for First year shall commence after 30 days from the date of handover and the
period of 365 days (12 months) shall be calculated from the date i.e. 30 days after handover.

Annexure - |
Schedule of O & M payments :

S. No. YEAR O&M RATE IN RS. LACS
1 | Free
2 [ ) 4.55
3 T 5 4.78
4 IV 5.01
5 \% 5.27
6 Vi 5.53
7 Vil 581
8 VIl 6.10
9 Xl 6.40
10 X 6.72 1

3. Sunkalp Energy will get itself registered under Rajasthan Sales Tax Dept. and shall raise bil
subsequently for Rajasthan. "

For Mahatma Ganihi University of

For B D KHANNA ESTATES PVT. LTD. Medicai Sciences & Technology
/é@ A b !
Authorised Signatory Authorized Sighatory
‘J“‘"-.’ tum-...»

PRESIDENT
Mahatma Gandhi University of
Medical Sciences &

Sitapura, JAIPUR-302 022



MAHATMA GANDHI UNIVERSITY
MEDICAL SClENCES & TECHNOLOGY

BIOGAS PLANT
PRESIDENT
Mahatma Gandhi University of
Medical Sciences & Technology
Head Office: JAIPUR-302 022

RIICO Institutional Area, Sitapura, Tonk Road, JAIPUR - 302 022 (Raj.) INDILA
Phone : +01-141-2771777 » 277100123 | Fax : +91.141-2770800 = 2770303 | Website : www.mgumst.org | E-mail ; info@mgumst.og
Sponsoring Body : India Education Trust



BIOGAS PLANT

Biogas plant installed and
fucntional

o |__
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" PRESIDENT
PRES!
£ of
panatma Landii L kv sty
adice Scionces & Technology
Simpures, JAIPUR-302 i 7 |
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BIOGAS PLANT

-

Jaipur, RJ, India

Larg, Setdpuiri, Jaigiar,
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Jaipur, RJ, India

%
Poornima Marg, Sitapura, Jaipur, {

302022, RJ, India

Lat 26°46°11"N, Long 75°51'21"E

06/24/2021 02:42 PM
- l

Jaipur, RJ, India

Poornima Marg, Sitapura, Jaipur,
302022, R, India

Lat 26°46'11"°N, Long 75°51'21"E

0G/24/2021 02:41 PM

sciences & Technology
Sitapura, JAIPUR-302 022




Jaipur, Rajasthan, India

Ricco Industrial Area, Sitapura, Ricco Industria] Area,
Sitapura, Jaipur, Rajasthan 303905, India

Lat N 26° 46" 11.5464"

Long E 75° 571* 20.7396"

25/06/21 04:04 pM




Jaipur, Rajasthan, India

Ricco Industrial Area, Sitapura, Ricco Industrial
Area, Sitapura, Jaipur, Rajasthan 303905, India
Lat N 26° 46 10.146"

Long E 75° 571 20.3323"
25/06/21 04:03 PM




Jaipur, Rajasthan, India

Ricco Industrial Area, Sitapura, Ricco Industrial Area,
Sitapura, Jaipur, Rajasthan 303905, India

Lat N 26° 46' 10,7868"

Long E 75° 51' 20,3472

25/06/21 04:03 PM




Jaipur, Rajasthan. India
Ricco Industrial Area, Sitapura, Ricco Industrial Area,

Sitapura, Jaipur, Rajasthan 303905, India
LatN 26° 46’ 11.514"

Long E 75° 51" 20.7252"
i 25/06/21 04:05 pM
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Jaipur, Rajasthan, India

Ricco Industria] Area, Sitapura, Ricco Industrial Area,
Sitapura, Jaipur, Rajasthan 303905, India

Lat N 26°.46' 11.5428"

Long E 75° 51' 20.7396"

25/06/21 04:04 PM
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Jaipur, Rajasthan, India

Ricco Industrial Area, Sitapura, Ricco Industrial

Area, Sitapura, Jaipur, Rajasthan 303205, India
Lat N 26° 46' 11.532"

Long E 75° 51' 20.844"

25/06/21 04:06 PM




Jaipur, Rajasthan, India
Ricco Industrial Area, Sitapura, Ricco Industrial

Area, Sitapura, Jaipur, Rajasthan 303905, India
| Lat N 26° 46' 10.7832"

Long E 75° 51' 20.3508"
25/06/21 04:03 PM




Orgamc Wasre Pmcessar - Bio Metkanatmn /

COMPOST MACHINE OWP - 100

2wy | e A LW i =

Jaipur, Rajasthan, India
Poornima Marg, Ricco Industrial Area, Sitapura, Jaipur,
Rajasthan 303905, India

Lat N 26° 46' 11.2656"
Long E 75° 51' 20.9088"
29/06/21 04:33 PM
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M/s Bijson Innovations Py, Lid.

37, Shalimar Bagh, Chitrakoot Marg,

Ajmer Road, JAIPUR

Subject: Supply of Organic Waste based 100kg/day Bio Methanantion Plant.
Kind Attention :- Mr. Amit Kumar Jain,

Dear Sir,

This is in reference to your offer No.NilDt, 19.03.202] and discussions held with
under signed, We are pleased to place our confirm order for the same on following terms &
conditions.

1. Plant will be supplicd as per techenical specifications and standard accessories as
mentioned in the offer. :

2. Company will install the unit within 2 days from the date of confirm order.

3. Company will provide training to our staff,

4. Company will give 2 years warmanty on the plant from the date of ifs satisfactory
supply & installation,

% Ihrhgﬂle%mt}rpwiudﬂﬂ.wﬂlhcrﬁpansinblenfmahmﬂ the plant, No
payment will be given during the warranty period.

6. Company engineer will attand the breakdown calls as and whien required,

7. Cost of the equipment including supply and installation at MGUMST Campus will
be Rs. 3,25,000/- (Rupees Three Lac Twenty Five Thousand Only) Inclusive of all
laxes. '

Payment:- A sum of Rs, 81,250/- (Rupees Eighty One Thousand Two Hundred Fifty Only)
Will be given as an advance with P.O. Balance will be released after satisfactory supply &

?ﬂ'ilﬂ tm.l}r'r o
(7 N~
L AN Sy
Subodh Beaspal -
General Manager -
Hospital Operation's pﬂﬁﬂﬂ%ﬂum
Gt e
Huﬂgﬂ'ﬁ%\gas?ai aneeT perces & o 022
Gandrn Marnges SHapurs-
Hospital Op .

H_uhIMEIT
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M/s Bijson Innovations Pvt. Ltd.
37, Shalimar Bagh, Chitrakoot Marg,
Ajmer Road, JAIPUR -

Subject: Amendments in the PO,
Refrance :- MGH/ADMIN/GENERAL MANAGER OPERATI DN/P.O./dt.31.03.
Dear Sir,

This is in reference to our P.O. dt. 31.03.2021 regarding Supply of Qrganic Wa
based 100kg/day Bio Methanantion Plant and discussion held with under signed following
amendments are being done in the P.O. Rest conditions will be remain. The Product is ung
warranty from the date of supply against any manufactering defects.

Clause No. 5 of the P.O. Dated 31 .03.2021 shall be treatedas nul.
Balance Payment will be deposited in your bank Account on 15.04.2021
Cost of the machine will be reduced to Rs. 3,10,000/- Rupees Three LacFen Thousand

- Only inclusive of all taxes. Insteed of Rs. 3,25,000/- Rupees Three Lac Twenty Five

Thousand Only inclusive of all taxes. An advance payment of 81250/~ was released vide
Cheque No. 669502 dt. 01/04/2021 drawn on Syndicate Bank. Balance Payment of Rs.
2,28,750 shall be transfered in your account . Company will send credit note for the
differance amount of Rs. 15,000/- Fifteen Thousand Only. .

“‘.‘\,_\. ._
Thanking You, '
Yours truly,
Subodh Beaspal
General Manager RESIDENT
Hospital Operation's mhmz Gandhi E’}‘:&'ﬁg&
MGUMST Medical SClenEts L 52 022

Sitapura, JAIPU
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37, Shalimar Bagh, '

{ Chitrakeot Marg, Ajmer Road
JAIPUR {RAJASTHAN)
Contact No, §233333000, 0141-4021312

e
0. IBAAGCBS36TMI1ZS

Consignee |-

Mahatma Gandhi University of Medical
Science & Technology,

Plot no 19-20, institutional Area, Sitapura, !mnur
Rajasthan, 302022

Contact Petson :Mr. Subodh Beaspal ji

Contact Details: +91 7727010232

Email Id: subodhbeaspal @ mgumst.otg:

GSTIN: 0BAAAIMIBI0AIZY

ate: Rajasi Code:08
.f;—”[mwfﬁm -
N,

L. | Organic Waste Processor OWP-100
| {Tﬁ&mmﬁm—gj}mﬁ

Bank Details:-

Bank: Ceatral Bank of India
Bramch: 5. C. Road, Jaipur

Name: Bijson Innovations Put Ltd
Ade No: 3521329306

IFSC Code: CBIND2810GS f

e |

L]

“E-Way Bill No:
731185157031

=

{a)Total tax to be-collected for Centre!T
(b¥Tofal tax w be collected for State(S0ST)

m’I‘uill - mhmﬂmmdrhr-ﬁnputﬂﬁﬂ‘}

For: Bijson Innowations Pvi. Ltd

.ﬂr'l

FHEL‘“

! n:n L

-




Tax Invoice (Original for Buyer]

Innovations Pvt. Ltd. ~
limur Bagh,
rakoot Marg. Ajmer Road

Invaice No.
121 - 2200

\-F15 A Bualte Bibor

IFUR (RAJASTHAN] Ermibusamnl Ao
optact Mo, 8233333000, 01414021312 Extension, Chomu l
E-mai! inlo® bijson.com Tehaa! Jaignar
GSTIN No. 183 AGCBS46T1ZS Urder No. | Do g
Consigrice - Dispatch Doc Na. f Bt 3
| Mahatma Gandhi University of Medicul NA e 5,174
Science & Technology. I‘mpnlr:h [I}r-.l.;h Destination
Plot ne -2, dnstsbional Aren, Sitapar, Jaipa I 14 GE 398 As Per “m Adldress =
Rajasthan 302022
Ciomiact Person Sbe Sobusdh Beaspal ji ¥ |
s Conact Details =41 5727010232 . l
., Email el subodhbeaspal @ mgumsi org |
GETIN: 0RAAAIMIBIOA L2V .
~State: Rajasthan B Code: 08 |
- ‘—’) Description of Goods ' HSN J'Quuttiq.l | Rare Amoupt E
No.| 'Code: | Gt I
L | Organic Waste Processor OWP- [0 s [ N4 762 304, 762,00/ - I
[ Waste to Em:rg;-.r Plant) t L | . J
i 8 | |
Bank Deluils:-
| Burk: Central Bank of India :
| | | Branch: 5 €. Road. Jaipur . . |
|| Name: Bijson Innovations Pyt Lid, ' s
| Afe No 1521329306 |
F TESC Code. CBINI2R 065
J E-Wav Bil No:
‘3 73118515703 )
Totl _ - . Wi _ AL T62 00/
LGST ; =r, 13238 M-
| (aiToml tnx to e collected for Centre IGST S ; —— "J 00 e ﬂ.ﬂi':
(R Tee? e e cotleeted fse State SGNT 3 Ao 619,055 |
iciTntl wx t be collecied tor Centre(CGST) I L.50% T U5 |
Round Off ' -0, 100
GRAND TOTAL — ) I  Rs 320,000, 4.
| Amount In Words:- Three Lakh & Twenty . o
Thousand Onls. For: Bi fanovatians Pvi Lid
4
- e
oo FEEEIUEI"H AUtk Sighatiig
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To,

Mr. Subodh ji, .

C/o Mahatma Gandhi Hospital,
Jaipur, Rajasthan,

Contact No: +91 9653817946 :
Email: subodhbeaspal@mgumst.org

Sub: - Techno-Commercial proposal for organic based 100 kg/day Bio
Methanation plant e .
Dear Sir, : .

Wie would like to thank you for your interest in our Waste to Energy Ing
it was a pleasure knowing through telephonic talk and meeting tha
in our product. Please find details about our company along:
offer for the organic waste-based Bio-Methanation plant to be i
location.

Bijson Innovations Private Limited is a leading Company in the field of decentralized
solid waste management with advanced technology of Biomass, Bio Gas &
Composting with Biotechnology and incineration machines for hazardous waste.
Taking a further step in the Renewal Energy Sector, we have dwehmé a unique
technology called “Bijson Acidification & Methanation Process” (BAMP) to manage

& generate energy from organic food waste & waste water. Based on BAMP 7
technology a portable & ready to use “Bio Methanation Plant” s aﬁ‘eneﬂwhﬂ: can

be installed at waste generation site itselfto get Cooking Gas and organic:manure fi
organic waste instantly. It is highly viable to implement Bio- Me hanation plant at
Hotel /Institute level to treat organic waste. ‘ X

A-115 A, Banke Blhar Industiial s
; !'.;LI it I sﬂ“\-.I‘l-:a.‘
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Key Benefit of our technology:

No external energy/ electricity requireg to run this plant.

Doesn't require any skilled labour to operate the plant.
Emb:mﬂaﬂdmywhmwmmnpmmskrmwmﬂhm
Eco friendly and easy to use
Hufﬂneﬂ&uim'}mmwmﬂwﬂk
Wusﬂhmsmﬁhﬁ*m%

Plug & play machine.
mc%lsﬁﬁm mg:lwsbuuwmuiﬁavﬁtue
m-m.hmmm

Water recycling also possible - to save water

Gas Storage also possible

Waste water can be used

Has a life of more than 20 years,

Maore gas due to heat absorption of Suh light.

Output & Application:
Gas which is being produced by the Bio Gﬂplmtumb;uhﬁﬁﬁu cooking gas in

kitchen, boiler, lighting purpose & even power generation.
I*fhumcmbetmlmd in own Gardens, Parks or can be sold to the organic filffning

me ﬂﬁ:mm- of Bio Gas mw PG (a standard ¢ 1atio
100 kg organic waste can produce 4ubic meter of bidgas, thus, 100kg org
can produce 1.5 Kgs equivalent LPG.

Moreover, we would like to include that the plant is driven hngmd
hence requires optimization of parameters, so kindly note it carefully
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] -r',--_.:_ e S ymer

Tax applicable as per the government of India rules (5% onthe
machine price and 18% on the Services). % i e

Guarantee/Warranty Terms:

)

vessel.
Party items used in Bijson BIOGAS :
% Warranty tenms as offered by vendor (typically | year)
% Servicing shall be-done by Bijson based on actual
» Items: Air compressor, temporary storage balloon. ’ i




Delivery time schedule: = g

Day |Action N

0 -Reeeip_t of advance -'pagi;mmit

15 Installation and commissioning closure

40 | Start of Waste Processing.
Payment: - ’
70% Advance with purchase order.
30% at the time of dispatch of plant against Performa Invoice. ’
Scope of supply:
Bijson Innovations Pvt Ltd .

Bijson BBMP System-Complete, end to end solution for canvemﬂn aﬁm:gamc

waste to cooking gas and organic manure including with input G
system(with MS bedy. plant), Auaernhti}jh;g&&ter, M@Etu trap along vihth
complete Piping & Burners for thermal use in Hostel canteen & Mess.

A-115 A, E-bhkﬁ ngh mmm1 N‘H
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This technolo
gy has
Climate Ghange @ﬂ'ﬂm—- ﬁl?pmvcd by Bhie: mﬁ?ﬂ' ati

Manatma Gaﬁdm Univarsity of
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MAHATMA GANDHI UNIVERSITY
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MEDICAL SCIENCES & TECHNOLOGY
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SENSOR-BASED ENERGY CONSERVATION
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SENSOR-BASED ENERGY
CONSERVATION



MAHATMA GANDHI UNIVERSITY
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MEDICAL SCIENCES & TECHNOLOGY
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USE OF LED BULBS/ POWER EFFICIENT EQUIPMENT
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USE OF LED LIGHTS FOR ENERGY CONSERVATION

1-Approx 330 Nos old tube lights of 40Watts ea replaced
by LED tube lights of 20 Watts on some illumination.Due
to which we save approx.40000Kkwh/Month.

2-250 Nos. Ceiling fans of 60/80Watts replaced by
energy effective fans of 28/50Watts, We save approx
5000Kwh/Month.

&)
3-48Nos. Light/Bulbs of 800 Watts replaced by LED light

of mast light of 350 Watts on same illumination.We save
app rDJ-:,Zﬂl‘W:-cBHrJ-:ED{iava = 5800 Kwh/Month -

4-Approx 1000 Nos.other lights of 60/100 Watts
replaced by LED lights of 36/18/15 Watts lights.We save
approx. 40Kw x 12 hrs x30days =15000 Kwh{MDnth.

?—Regularly monitored all buildings (Private ward,private
room.Gen.ward,DR.Room etc.) to watch UN-necessary

ON position of lights,fans,AC'S, Exhaust fans etc. To save
energy. W _

6-Regular maintenance of solar plats. Fﬁ&fwﬁﬂ‘f af
n.h!'u‘ﬂ" @Angnﬂ
glant is 832 KW. We received appregf000

90000Kwh energy per montn.



USE OF LED BULBS /
POWER-EFFICIENT EQUIPMENT
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USE OF LED BULBS /
POWER-EFFICIENT EQUIPMENT

Ramchandpura, Rajasthan, India

Unnamed Road, Ricco Industrial Area, Sitapura, Jaipur, Rajasthan 303905, India
Lat N 26" 46' 9,8832"

Long E75° 51' 16.9524"

14/06/21 03:44 PM
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MAHATMA GANDHI UNIVERSITY
MEDICAL SCIENCES & TECHNOLOGY

JAIPUR

ANY OTHER RELEVANT INFORMATION

Head Office:
RIICO Institutional Area, Sitapura, Tonk Road, JAIPUR - 302 022 (Raj.) INDIA
Phone : +91-141-2771777 » 2771001-2-3 | Fax : +01-141-2770900 » 2770303 | Website : www.mgumst.org | E-mail : info@mgumst.ong
Sponsoring Body : India Education Trust



ENERGY AUDIT REPORT
FOR

MAHATMA GANDHI UNIVERSITY OF MEDICAL
SCIENCES & TECHNOLOGY
(Mahatma Gandhi Hospital)

Location: Plot ne.12, 13, 14, 19, 20, 21, 18, 18A, 14A, Sitapura Industrial
area, Sanganer, Jaipur, Rajasthan

July 2021
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Jaipur-302016

E-mail: gaurangenviro@gmail.com




Project  : Energy Audit for Mahatma Gandhi University of Medical Sciences & Technology

Promoter : Mahatma Gandhi Medical College & Hospital

INDEX
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1. | Energy Audit 1
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8. | Lighting System 10
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Project  : Energy Audit for Mahatma Gandhl University of Medical Sciences & Technology

Promoter : Mahatma Gandhi Mcdical College & Hospital

l'

ENERGY AUDIT REPORT

MAHATMA GANDHI UNIVERSITY OF MEIMNCAL SCIENCES &
TECHNOLOGY

‘ENERGY AUDIT

The “Energy Audil” is the key to a systematic approach for decision-making in the area of
energy management. Tt attempts to balance the total energy inputs with their use, and serves to
identify all the encrgy streams in & facility. It quantifies energy usage according to its diserete
functions. Energy audit is an effective tool in defining and pursuing a comprehensive energy
management program within a business. As per the Energy Conservation Act, 2001, passed by
the government of India, energy audit is defined as “the verification, monitoring and analysis of
use of energy including submission of technics] reports containing recommendations for
improving energy efficiency with cost benefit analysis and an action plan to reduce energy
consumption.”

Period of audit report 2015-2020
Place Mahatma Gandhi Hospital Campus

Validity of Audit Report | 1 year

INTRODUCTION OF THE PROJECT

Mahatma Gandhi Medical College & Hospital have 1500 bedded teaching hospitals known as
Mahatma Gandhi Hospital and also have a full fladged teaching Dental Hospital- both located in
the same University campus. The teaching Hospital has many specialtics which make 1t
distinctive from other routine medical college hospital. The project has Super Specialty Scrvices
of Cardio-thoracic Surgery, Cardiology, Urology, Nephrology, Neurosurgery, Paediatric, Plastic




Froject

: Energy Audit for Makatma Gandhi University of Medical Sciences & Technology

Pramoler

: Mahatma Gandhi Medical Callege & Hospital

General Information:
Name of the Institution : Mahatma Gandhi University of Medical Sciences &

Technology (Mahatma Gandhi Medical Hospital)

Location : Plotne.12, 13, 14, 19, 20, 21, 18, 13A, 14A, Sitapura

Industrial area, Sanganer, Jaipur, Rajasthan

#) Mahatma Gandhi University of Medical Sciences & Technology (Mahatma Gandhi
Medical Hospital) uses energy in the following forms:

Q
Q

o

Electricity from JVVNL
High Speed Diesel (HSD)
Solar

b) Electrical energy is used for various applications as:-

a

=

g o 9 o O 9 o

Computers

Lighting

Air-Conditioning System

Fans

Lab Equipment

Ventilation

Medical Equipments, i.e., CT scan, Autoclave machine, X-ray machine, Sterilizer, ¢ic
Laundry Equipments & Kitchen Appliances: :

Air Compressor

3. AUDIT PARTICIPANTS
* On the behalfl of institution

MName

Dr, Munish Kumar Kakkar
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On the behalf of Gaurang Environnemental Solution Private Limited, Jaipur (Rajasthan)
We have carried out the assignment for detailed energy audit .We found this assignment to be
very challenging and also very interesting as because it has been constructed recently and
selection of various Energy consuming items — Chillers, Pumps, Cooling Towers, Lifts, Lighting
etc are as per the latest Technology. These steps contribute to a great extent for Energy
Efficiency. We have carried out very elaborate measurements for various Operating Parameters,
related to Energy efficiency, covering each arca. We have studied all the comson areas under
the control of the Management.

Name Position/Department
Mr. Vipul Khandelwal | IGBC Accredited professional
Ms. Pooja Bunker | GEM CP

NEED OF ENERGY AUDIT

In an organization like Medical College and hospital, the top operating expense is often found to
be electrical energy. In most assessments of the manageability of the cost or potential cost
savings in the above component, would invariably emerge as a top priority, and thus energy
Audit. Energy constitutes a strategic area for cost reduction. A well done energy audit will
always help owners to understand more about the ways energy is used in their organizations, and

help to identify areas where waste can occur and where scope for improvement exists.

The energy audit would give a positive orientation to the energy cost reduction, preventive
maintenance, and quality control programs which are vital for production and utility activities.
Such an audit program will help to keep focus on variations that occur in the energy costs,
availability, and reliability of supply of energy, help decide on the appropriate energy mix,
identify energy conservation technologies, retrofit for energy conservation equipment, etc. In
general, the energy audit is the translation of conservation ideas and hopes into reality, by

lending technically feasible solutions with economic and other organizational considerations
within a specified time frame.

PRESIDENT
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5. OBJECTIVE OF ENERGY AUDIT

The objective of Energy Audit is to balance the total energy inputs with its use and to identify the
energy conservation opportunities in the stream and to determine what further Energy Saving can
be achieved. Energy Audit also gives focused attention to energy cost and cost involved in
achieving higher performance with technical and financial analysis. The best altemative is
selected on financial analysis basis.

6. ENERGY AUDIT METHODOLOGY
Energy Audit Study is divided into following three steps

o Historical Data Analysis: The historical data analysis involves establishment of energy
consumption patiern o ¢stablish basc line data on encrgy consumption and its variation with

change in production volumes.

o Actual measurement and data analysis: This step involves actual site measurement and
field trials using various portable measurement instruments. It also involves input to output
analysis to establish actual operating equipment efficiency and finding out losses in the
system.

o Identification and evaluation of Energy Conservation Opportunities: This step involves
evaluation of energy conservation opportunities identified during the energy audit. Ii gives
potential of energy saving and investment required to implement the proposed madifications
with payback period. All recommendations for reducing losses in the system are backed with
its cost benefit analysis.

ndics] Erignces & 1"1-""'m
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7. HISTORICAL DATA ANALYSIS

7.1. Electricity data
Table 1. Electricity usage of the University

Consumption Date Consumption kWh | Power factor Cost (INE)
Famy-20 86040 0085 32.995.20
February-20 401706 0,989 44,098 86
March-20 467676 0995 53,459.39
CApril-20 424820 0.9 44,652,98
May-20 1093092 0,997 SE.447,04
Jung -20 TIUGES 0.997 71,174 65
Tuly-20 ~ GRI1IB ' 0.594 DR, 306,84
Augusi-20 1093704 0,993 1,11,506,33
September-20 940488 0.996 1,11,712,00
October<20 950694 0.59 T3 111.47
Movember-20 781350 0.987 95,534,07
December-20 495708 0.993 53,142,52
Total HE19282 89853144

Elm..trich:,' bills are enclosed as Annexure L.
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Most of the energy requirement of the University is met by electricity supplied by JVVNL.
Some amount of energy requirement is met out of the power generated by the Solar Power

Plant commissioned in the University.

7.2. Solar Generation
Table 2: Solar Generation for the year
2016 2017 2018 2019 2020
Solar Generation
996885 KW | 996730 KW 990280 KW | 1063818 KW | 1013982 KW

Details of Solar Generation are enclosed as Annexure 11,

Approx 2500 solar plates have been installed in the Campus is capable of generating average
1012339 KW units of electricity a year and it serves as a model for using nonconventional

energy sources for future. In addition to the solar power and hydropower, diesel generators are

also installed as backup in case of power cuts.

Table 3: Solar Generation in the year 2016 in hotels

MBBS Boys Hostel I | MBBS Boys Hostel 1 | MBES Boys Hostel | MBBS Boys Hostel
Month (Inverter 1) (Inverter 2) H (Inverter 1) II (Inverter 2)
(in KW) (in KW) (in KW) (in KW)

Jan-16 1710 2130 3518 3457
Feb-16 2019 2463 3877 3819
Mar-16 2071 2509 5031 4546
Apr-16 1472 1772 4692 4685
May-16 2051 2509 3136 3016
Jun-16 1819 2198 4102 3534
Jul-16 1772 2138 3987 3972
Aug-16 1302 1573 1224 2891
Sep-16 1791 2156 3659 4034
Oct-16 1814 2203 3735 3977
Nov-16 1541 1883 . 3380

RESIDENT
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Dec-16 1649 1995 3161 3398
Total P 25582 13502 34083
Table 4: Solar Generation in the year 2017 in hotels
MEBS Boys G
MBBS Boys Hostel | | MBBS Boys Hestel | St MBBS Boys Hostel 11
Maonth (Inverter 1) {loverier 2) (Inverter 2)
(in KW) (in KW) VMR {in KW)
(in KW)
Jan17 1697 2130 3518 3457
Feb-17 2004 2463 3877 3819
Mar-17 2056 2509 5031 4346
Apr-17 1461 17 4692 4685
May-17 2036 2509 3136 3016
Jun-17 | 805 LTI 4102 3534
Jul-17 1759 2138 3987 3972
Aug-17 1292 1573 1224 = 2891
Sep-17 1778 2156 3659 4034
Oxt-17 1800 22M 1735 3977
Nov-17 1530 1883 3380 3354
Dec-17 1637 1998 3161 3398
Total 20856 15532 43502 44683
Table 5: Solar Generation in the year 2018 in hotels
MBBES Boys Hostel
" MBBS Boys Hostel 1| | MBBS Boys Hostel | MBBS Boys Hostel
Month (in KW) (Inverter 1) Il (Inverter 1) Il (Inverter 2)
(im K'W) (in KW) (im KW)

Jan-18 1684 2114 1492 3431
Feb-18 1089 a 2445 1848 3701
Mur-18 2041 2490) 4954 4512
Apr-18 1450 1759 4657 4650
May-18 2021 2490

Jun-18 1792 2182
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Jul-18 1746 2122 3957 1942
Aug-18 1282 1561 1215 2891
Sep-18 1765 2140 3632 40044
Oct-18 1787 2187 3707 3047
 Nov-18 1519 1869 3355 3329
Dec-18 1625 1983 3137 3373
Total 20701 25341 43178 44371
Table 5: Solar Generation in the year 2019 in hotels
MBBS MEBS
MBES Boys Hostel | MBBS Boys Hostel | Hm:;“ . HBMB:I}'
I (Inverter 1) (Inverter 2)
Month (Inverter 1) {(Inverier 2)
(in KW) (in KW) (in KW) (in KW)
Jan-19 1671 2098 3466 3405
Feb-19 1974 2445 3810 3763
Mar-19 2026 2471 4957 4478
Apr-19 1439 1746 4622 4615
May-19 2026 2471 3090 2972
Jun-19 1779 2166 4041 3482
Jul-19 1733 2106 3928 3013
Aug-19 1272 1549 1206 2869
Sep-19 1752 3124 3605 3918
 Ocr-19 1774 2171 1679 3974
Nov-19 1508 1855 3330 3304
Dec-19 1613 1968 3114 3348
Total 20568 25169 42858 44042
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Figure 2: Photographs showing solar panels installed

Table 3. Source-wise total energy consumption of the University

5. No Energy Source Consumption (Annual)

1. Electricity | JVVNL Supply | 8819282KW i
Solar 996885 KW

2. Fuel HSD 1000 Litres/month

The data in Table 2 indicated that the University utilizes renewable as well as non renewable
energy sources to meet its energy needs. In terms of monetary value, University spends

approximately Rs.8.98 crores on energy requirement per annum.

'5 & 'I-ECHW
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7.3. Thermal Characteristics of Building envelope:
The climate zone: Composite.
U values (24 hr use building) are as per maximum standards mentioned in ECBC, 2017.
Following U-values have been considered while carrying out the load calculation:

Description U value (W/m® K) R value (m*K/W)
Roof U-0.261 R-3.5
External Wall U-0.44 R-2.10

8. Lighting System
Observations:
o Itis found that LED,CFLs is installed in the facility.
o It is recommended that some tube lights in this arca be switched off when sufficient
daylight is available.
o Presently there are no reflectors installed for tube lights,

9. Air Conditioning System
In the facility for air conditioning there is centralized system with AHU (air handling unit),

but mostly spilt air conditioners are installed.

Observations and suggestions
o Normal air conditioning temperature should be kept as high as possible. By thumb
rule, increase in 3 degrees in indoor air temperatures can save 1% of electricity.
o The ventilation in area can be provided with installation of natural ventilation. Natural

ventilation will also minimize the requirement of exhaust fans.

10. Transportation
Transportation is an important part of any institution relying on the energy consumption.
University provides transport facility to both students and staff. So Far University owns 12
Operational vehicles of different capabilities which are being used for pick and drop services

to distant areas, field surveys and other purposes. University staff members use perso
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vehicles and their approximate number goes to 150, Students use public transport, indicating

lesser carbon foot print of the student community.

11. Details of Power backup (Diesel Generator):

Diesel generators are being used in the plant as a power back system to meet the demand in

case of grid supply failure or scheduled power cut from the grid.

N g .'I-‘ : o g ¥
Y i ﬁ s I 1
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Figure s3: hotugrnhs showing DG set
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12. Energy Management

The existing Energy Management system on site includes the monthly gas and electricity,

meter readings and moniloring of energy consumphion. A simplistic energy management

programme is required to ensure an effective moniloring of energy consumption and cost.
Therefore, the following improvements can be made in the existing programme to further

improve it effectiveness:

L3

Initiate weekly meter readings to ensure anomalies, if any.

Circulate the energy consumption and specific energy consumption information to all

the critical departments on a weekly basis.

Make someone responsible for energy matters on site.

Implement the measures proposed in this report on a priority bosis

13. Observations and Recommendations:-

LED Lamps.
Solar Lighting: - For Outside Lighting

5. No | Particulars Observations Recommendations

L. Power Factor | Being maintained very close io Unity P Power factor panels must be installed.

2, | Chillers Chillers are very efficient and o CFL with electronic chokes for lighting
operating hours is minimum possible must be promoted

3. Pumps Pumps have been selected cfficiently »  Inceprion of solar water heating system
and VFD has already been provided miust be maintained

4, Lifis Lifte are also as per the lotest b Electnc beaters cab be replaced by solar
Technology heaters.

5. Lighting Lighting in Comridors is by 3 Watt, b On all electric panels, the hospital shall

paste a request poster to switch off light
on [eaving roem.

The deskiop PCs must have 4 screensaver
of 2 minutes

Light sensors at all patient area, health
check-up and OPD must be installed

It i5 proposed to have dimmer lighting

system im0 fonctiona]l oarea  where

nL}_,f"‘TGmh‘:mr can be ‘controlled as per
// requirement. :
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It is proposed to control all Common arca
lighting with phetocell coutrollers which
will switch on/off ond dim the lights
according to the ambient light conditions.
P 33% solar lighting system is being
proposed in the landscaping and open
paved area.

r  Exierior lighting like ficade, common
area efc are  controlled by
astronomical timer switched to select the
time and fittings there by required fittings
are swilched on at required time 10 save

the power,

General Recommendations

. hﬂﬂiﬂ!lﬂﬂﬂﬂlﬂdlﬂhﬂmh&wﬂhphyﬂmgﬁmﬁuﬁngﬂ]ﬁ;nummuf
electrical appliances in the room like, lights, fans, computers and projectors,

* All projectors to be kept OFF or in idie mode if there will be no presentation slides.

-+ All equipment to kept swilch off when not in use.

» The comfort air conditioning temperature to be set between 24°C to 26°C.

»  Lights in toilet area may be kept OFF during day time.

TnEkEw
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Indian Green Building Council
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Vipul Khandelwal

S S S

hes successfully demaonstrated H:mwiedga on the Green Building Daaign & Construction, Bullding
Standards & Codes, IGBC Resources & Processes and Green Design Strategies & their Impacts,
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IGBC Accredited F'rofessmnal
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Sanior Director & Head "t L aman
Cll-Godre] GBC 2 Apr.14 Indian Green Bullding Council
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