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granted us for the expansion of our existing M/s. Max Super Specialty Hospital, (A Unit of
Crossley Remedies Ltd.) W-3, Sector-1, Vaishali, Ghaziabad-201019, Uttar Pradesh.
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Dr. Gaurav AggarwaW2, Sector-1, Vaishali, Ghaziabad-201012, UP
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W-3, Sector-1, Vaishall, Ghaziabad - 201 012, U.P.
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call: +91-120 4188 000, 4173 000
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New Delhi - 110 017

T: +91-70424 01894

E: secretarialcrl@maxhealthcare.com
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NABH
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                                                                                                                  Date: 27th Oct’ 2025 

POINT-WISE STATUS OF CONDITIONS OF THE ENVIRONMENTAL CLEARANCE  

Clearance Letter No.: No-260/Parya/SEAC/3639/2016 dated 16th Sep 2016 

Name of the Projects-  Max Super Specialty Hospital, (A Unit of Crosslay Remedies Ltd.) W-3, Sector-1, Vaishali, 

Ghaziabad 

Period of Compliance Report:  Apr’25 - Sep’25 

 

Part A – General Condition 

 

S. 

N. 
Conditions 

Status  

 

1. It shall be ensured that all standards related to 

ambient environment quality and the 

emission/effluent standards as prescribed by 

the MOEF are strictly complied with. 

Regular testing of these parameters is being carried out. 

Test report of DG emissions, treated effluent and ambient air are attached as 

Annexure-1. 

2. It shall be ensured that obtain the no objection 

certificate from the U.P Pollution control 

Board before start of the construction 

Construction phase is over. CTO has been obtained from UPPCB. CTO 

vide letter no 

194375/UPPCB/Ghaziabad(UPPCBRO)/CTO/both/GHAZIABAD/2023 
Dated 27/12/2023 and valid upto 31/12/2026 is attached as Annexure-2. 

3. It shall be ensured that no construction work or 

preparation of land by the project management 

except for securing the land is started on the 
project or the activity without the prior 

environmental clearance. 

Obtained the Environmental clearance from SEIAA vide no. 

260/Parya/SEAC/3639/2016 dated 16/09/2016 prior to construction work. 

Copy is attached as Annexure 3. 

4. The proposed land use shall be in accordance 
to the prescribed land use. A land use 

certificate issued by the competent authority 

shall be obtained in this regard. 

Complied. 

 

5. All trees felling in the project area shall be 
permitted by the forest department under the 

prescribed rules. Suitable clearance in this 

regard shall be obtained from the competent 

authority. 

Construction phase is over. 

6. Impact of drainage pattern on environment 

should be provided. 

Treated waste water is being used for flushing, cooling and gardening 

purpose and rest treated water is being discharge in public sewer. 

7. Surface hydrology and water regime of the 
project area within 10 KM should be provided. 

Already submitted in your office. 

8 A suitable plan for providing shelter, light and 

fuel, water and waste water disposal for 

construction labour during the construction 
phase shall be provided along with the number 

of proposed workers. 

Construction phase is over. 

9 Measures shall be undertaken to recycle and 

reuse treated effluents for horticulture and 

MBR based STP has been installed at site. 
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plantation. A suitable plan for waste water 
recycling shall be submitted. 

Treated water is being used in horticulture, cooling tower and flushing. 
Detailed plan is attached as Annexure-4.  

10 Obtain prior permission from competent 

authorities regarding enhanced traffic during 

and due to construction and operation of the 
project. 

Complied.  

Attached is the NOC issued by traffic department in this regard as 

Annexure-5. 

11  Obtain necessary clearances from the 

competent authority on the abstraction and use 

of ground water during construction and 
operation of the project. 

Construction phase is over. 

We applied in respective authority for approval of ground water abstraction 

for domestic use. Application copy is attached as Annexure-6 

12 Hazardous/inflammable/explosives materials 

likely to be stored during the construction and 
operation phase shall be as per prescribed 

under law, necessary clearances in this regard 

shall be obtained. 

We are storing HSD with approval in underground tank. HSD license number 

no P/CC/UP/15/2089(P218034) Dated 03/11/2020 and valid upto 
31/12/2025 is attached as Annexure-7. 

  13 Solid wastes shall be suitably, segregated and 
disposed. A separate and isolated municipal 

waste collection center should be provided. 

Necessary plans should be submitted in this 
regard. 

Color-coded bins have been provided for solid-waste segregation in 
accordance with applicable regulations. Biodegradable waste is processed 
through an Organic Waste Converter, while recyclable waste is sent to 
authorized recyclers. The detailed plan is attached as Annexure-8. 

 14 Suitable rain water harvesting systems as per 

designs of ground water department shall be 

installed. Complete proposals in this regards 
should be submitted. 

Two recharge pits have been already installed in the site.  Design of RWH is 

attached for your reference as attached Annexure-9. 

 15 The emissions and effluents etc. from 

machines, Instruments & transport during 

construction and operation phases should be 
according to the prescribed standards. 

Necessary plans in this regard shall be 

submitted. 

Construction phase is over. 

 16 Water sprinklers and other dust control 

measures should be undertaken to take care of 

dust generated during construction and 

operation phase. Necessary plans in this regard 
shall be submitted. 

Construction phase is over. 

 17 Suitable noise abatement measures shall be 

adopted during the construction and operation 
phase in order to ensure that the noise 

emissions do not violate the prescribed 

ambient noise standards, necessary plans in 

this regard shall be submitted. 

Construction phase is over. 

Acoustic enclosures for DG sets have been provided to maintain the noise 
limit as per prescribed standard.  

DG noise report is attached as annexure-8. 

 18 Separate stock piles shall be maintained for 

excavated top soil and the top soil should be 

utilized for preparation of green belt. 

Construction phase is over. 

 

 19 Sewage effluents shall be kept separate from 
rain water collection and storage system and 

separately disposed. Other effluents should not 

be allowed to mix with domestic effluents. 

A separate drainage systems have been provided for sewage effluents & rain 
water. 

Others effluent like as trade effluent is being treated in ETP before mixing 

with domestic effluents. 

 20 Hazardous/solid wastes generated during 

construction and operation phases should be 

Construction phase is over. 
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disposed off as prescribed law. Necessary 
clearances in this regard shall be obtained. 

Hazardous waste/Solid waste i being disposed as per prescribed rules. 
Hazardous waste authorization from PCB has been obtained. 

 21 Alternate technologies for solid waste 

disposals (like vermiculture etc.) should be 

used in consultation with expert organizations. 

Organic waste converter has been installed for processing the organic waste 

into manure. 

Photos of OWC is attached as annexure-10. 

 22 No wetland should be infringed during 

construction and operation phases. Any 

wetland coming in the project area should be 

suitably rejuvenated and conserved. 

There is no wet land in and near the premises. 

 23 Pavements shall be constructed as to allow 

infiltration of surface run-off of rain water. 

Fully impermeable pavements shall not be 
constructed. Construction of pavements 

around trees shall be as per scientifically 

accepted principles in order to provide suitable 

watering, aeration and nutrition to the tree. 

Construction phase is over. 

 

 24 The green building concept suggested by 

Indian green building council, which is a part 

of CII-Godrej GBC, shall be studied and 
followed as for as possible. 

Green building norms has been incorporated in the building. Detail is 

attached as Annexure-11. 

 25 Compliance with the safety procedures, norms 

and guidelines as outlined in National Building 

code 2005 shall be compulsorily ensured. 

Complied. 

 26 Ensure usage of dual flush systems for flush 

cisterns and explore options to use sensor 

based fixtures, waterless urinals and other 

water saving techniques. 

This is being ensured. 

 

 27 Explore options for use of dual pipe plumbing 

for use of water with different qualities such as 

municipal supply, recycled water, ground 
water etc. 

Complied. Dual plumbing system provided. 

 28 Ensure use of measures for reducing water 

demand for landscaping and using zeriscaping, 

efficient, irrigation equipments & controlled 
watering system. 

Noted 

 29 Make suitable provisions for using solar 

energy as alternative source of energy. Solar 

energy application should be incorporated for 
illumination of common areas. Lighting for 

gardens and street lighting in addition to 

provision for solar water heating. Present a 
detailed report showing how much percentage 

of backup power for institution can be 

provided through solar energy so that use and 

polluting effects of DG sets can be minimized. 

Solar based hot water generator has been installed at site. Capacity- 3500 

LPD 

Solar based street lights have been installed. 
We also installed the roof top solar panels at roof with a capacity of 395 

kWP. Annual yield is 5.5 lakhs of kWH. We are able to reduce the carbon 

emission 402 tCO2e. 
 

 30 Make separate provision for segregation, 

collection, transport and disposal of e-waste. 

Complied 

 31 Educate citizens and other stake holder by 
putting up hoardings at different places to 

create environmental awareness. 

It is being ensured. 
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 32 Traffic congestion near the entry and exit 
points from the roads adjoining the proposed 

project site must be avoided. Parking should be 

fully internalized and no public space should 

be utilized. 

Parking facilities in developed inside the premises. 
Photos of internal parking is attached as annexure-12 

33 Prepare and Present disaster management plan. Noted 

 

34 The project proponents shall ensure that no 
construction activity is undertaken without 

obtaining pre-environmental clearance. 

Environment Clearance has been obtained prior to construction activity. 

35 A report on the energy conservation measures 

confirming to energy conservation norms 
finalize by Bureau of energy efficiency should 

be prepared incorporating details about 

building materials and technology, R & U 
Factors. 

A detailed plan on the energy conservation measures is attached as 

Annexure-13 

36 Fly ash should be used as building material in 

the construction as per the provisions of flies 

ash notification of September, 1999 and 
amended as on August, 2003 (the above 

condition is applicable only if the project lies 

within 100 KM of thermal Power stations. 

Construction phase is over. 

37 The DG sets to be used during construction 
phase should be use low sulphur diesel type 

and should conform to E.P rules prescribed for 

air and noise emission standards. 

Construction phase is over. 

38 Alternate technologies for chlorination (for 

disinfection of waste water) including methods 

like ultra violet radiation, ozonation etc. shall 

be examined and a report submitted with 
justification for selected technology. 

For disinfection of treated waste water, Ultra-violet system has been installed 

in STP.  

It is a best technology as compared to other disinfectant method. Detail is 

attached as STP/ETP report attached Annexure-14 

39 The green belt design along the periphery of 

the plot shall achieve attenuation factor 
conforming to the day and night noise 

standards prescribed for residential lanes use.   

The open spaces inside the plot should be 

suitably landscaped and covered with 
vegetation of indigenous variety. 

Noted, we planted the 110 nos of trees inside the premises and also we 

adopted the external areas of the hospital for maintaining the green belt. 

40 The construction of the building and the 

consequent increased traffic load should be 
such that the micro climate of the area is not 

adversely affected. 

Construction phase is over. 

41 The building should be designed so as to take 

sufficient safeguards regarding seismic zone 
sensitivity. 

This is being ensured. Attached is the structural safety certificate as 

annexure-15 

42 High rise building should obtain clearance 

from aviation department or concerned 

authority. 

Obtained and submitted in your office. 

43 Suitable measures shall be taken to restrain the 

development of small commercial activities or 

Noted 



5 
 

slums in the vicinity of the complex. All 
commercial activities should be restricted to 

special areas earmarked for the purpose. 

44 It is suggested that literacy program for weaker 

sections of society/woman/adults (including 
domestic help) and under privileged children 

could be provided in formal way. 

All CSR activities is being taken care by Max Healthcare foundation. A 

details are appended below; 
 

 Education 

 Skill Training 

 Water recharge & rejuvenation 

 Health awareness 

 

https://www.maxhealthcare.in/maxhealthcare-foundation 
 

45 The use of compact fluorescent lamps should 

be encouraged. A management plan for the 

safe disposal of used/damaged CFLs should be 
submitted. 

All used/damaged CFLs are being disposed through authorized channel. 

46 It shall be ensured that street and park lighting 

is solar powered. 50 % of the same may be 
provided with dual (solar/electrical) 

alternatives. 

Solar based street lights have been installed in and nearby the premise. 

47 Solar water heater shall be installed to the 

maximum possible capacity. Plans may be 
drawn up accordingly ad submitted with 

justification. 

Solar based hot water generator with the capacity of 3500 LPD has been 

installed and photos are attached as Annexure-16 

48 Treated effluents shall be maximally reused to 

aim for zero discharge. Where ever not 
possible, a detailed management plan for 

disposal should be provided with quantities 

and quality of waste water. 

Treated effluent is being used for toilet flushing, gardening and cooling 

purpose. Rest treated waste water is being discharged in public sewer with 
conforming norms. Detailed management plan is attached as Annexure-4. 

49 The treated effluents should normally not be 

discharged into public sewers with terminal 

treatment facilities as they adversely affect the 

hydraulic capacity of STP. If unable, necessary 
permission from authorities should be taken. 

The treated effluent is being used in toilet flushing, gardening & cooling 

tower.  

Rest treated waste water is being discharged in public sewer after taking 

necessary approval. 

50 Construction activities including movements 

of vehicles should be so managed so that no 
disturbance is caused to nearby residents. 

Construction phase is over. 

51 All necessary statutory clearances should be 

obtained and submitted before start of any 

construction activity and if this condition is 
violated the clearance, if and when given, shall 

be automatically deemed to have been 

cancelled. 

Construction phase is over. 

52 Parking areas should be in accordance with the 
norms of MOEF, Government of India. Plans 

may be drawn up accordingly and submitted. 

Noted 
 

53 The location of the STP should be such it is 
away from human habilitation and does not 

The proposed STP 450 KLD has been installed in convenient location & It 
is being ensured that there is no odor problem.  

https://www.maxhealthcare.in/maxhealthcare-foundation
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cause problem of odor. Odorless technology 
options should be examined and a report 

submitted. 

Biological based MBR STP is installed. 

54 The environment management plan should 

also include the breakup costs on various 
activities and the management issues also so 

that the residents also participate in the 

implementation of the environment 

management plan. 

The environment management plan with breakup cost is attached as 

annexure-17. 

55 Detailed plans for safe disposal of STP sludge 

shall be provided along with ultimate disposal 

location, quantitative estimates and measures 
proposed. 

Sludge is being disposed through authorized channel.  

56 Status of the project as on date shall be  

submitted along with photographs from north, 

south, west and east side facing camera and 
adjoining area should be provided. 

Construction phase is over. 

57 Specific location along with dimensions with 

reference to STP, parking, open areas and 
green belt etc. should be provided on the layout 

plan. 

Already submitted in your office. 

58 The DG sets shall be so installed so as to 

conform to prescribed stack heights and 
regulations and also to the noise standards as 

prescribed. Details should be submitted. 

Adequate height for DG stack has been provided as per applicable laws. 

Noise report is attached as annexure-8. 

59 E-waste Management should be done as per 

MOEF guidelines. 

E-waste is being disposed through as per said standards. 

60 Electrical waste should be segregated & 

disposed suitably as not to impose 

environment risk. 

E-waste is being disposed through as per said standards. 

61 The use of suitably processed plastic waste in 
the construction of road should be considered. 

All roads are already constructed in premises. 

62 Displaced persons shall be suitably 

rehabilitated as per prescribed norms. 

Construction phase is over. 

63 Dispensary for first aid shall be provided. Construction phase is over. 
 

64 Safe Disposal arrangement of used toiletries 

items in hotels should be ensured. Toiletries 
item could be given complimentary to guests, 

adopting suitable measures. 

Construction phase is over. 

65 Diesel generating set stack should be 

monitored for CO & HC. 

Agreed. 

66 Ground water downstream of rain water 

harvesting pit nearest to STP should be 

monitored for bacterial contamination. 

Necessary hand pumps should be provided for 
sampling. The monitoring is to be done both in 

pre and post monsoon seasons. 

Feasibility study is in process and will update. 

67 The green belt shall consist of 50 % trees, 25 
% shrub & 25 % grass as per MOEF norms. 

Suitable variety of trees has been planted at site. 
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68 A separate electric meter shall be provided to 
monitor consumption of energy for the 

operation of sewage/effluent treatment tanks. 

Already installed. 

69 An energy audit should be annually carried out 

during the operational phase and submitted to 
authority. 

Energy audit is conducted by external agency. Report is attached as 

annexure-18. 

70 Project proponent shall endeavor to obtain 

ISO-14001 certification. All general & specific 

conditions mentioned under this 
environmental clearance should be included in 

the environmental manual to be prepared for 

the certification purpose and compliance. 

Noted. 

 

71 Environmental Corporate responsibility (ECR) 

plan along with budgetary provision 

amounting 2% of total project cost shall be 

submitted (within the month) on need based 
assessment study in study area. Income 

generating measures which can help in up-

liftment of weaker section of society consistent 
with the traditional skills of the people 

identified. The program me can include 

activities such as old age homes, rain water 

harvesting provisions in nearly by areas, 
development of fodder farms, fruit bearing 

orchards, Vocational training etc. in addition 

vocational training for individuals shall be 
imparted so that poor section of society can 

take up self-employment and jobs. Separate 

budget for community development activities 
and income generating program shall be 

specified. Revised ECR plan is to be submitted 

within three month, failing which the 

environmental clearance shall be deemed to be 
cancelled. 

We would allocate the budget for environment corporate responsibility. we 

adopted the central verge of adjoining roads and are maintaining the green 

belt of that area. The total strength of this area is approx. 800 mtrs and 

maintaining the two govt. parks (children and senior-citizen parks) adjacent 
to the hospital. (Photos are attached). The detail of some ongoing ECR 

activities is attached as annexure-19. 

72 Appropriate safety measures should be made 

for accidental fire. 

Necessary action has been taken in this regard. 

73 Smoke meters should be installed as warning 
measures for accidental fires. 

These have been installed at site. 

74 Plan for safe disposal of RO reject is to be 

submitted. 

TDS of RO Reject is within limit. 

 

 

Specific Condition 

S.N. Conditions Status of Compliance 

 1. The environmental clearance is issued 

subject to land use verification, local 

authority/planning authority should 

Agreed 
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ensure this with respect to rules, 
regulations, notifications, government 

resolutions, circular etc. issued if any. 

 2.  The height, construction built up area of 

proposed construction shall be in 
accordance with the existing FAR 

norms of the urban local body & it 

should ensure the same along with 

survey number before approving layout 
plan & before according 

commencement certificate to proposed 

work. Plan approving authority should 
also ensure the zoning permissibility 

for the proposed project as per the 

approved development plan of area. 

 

 
 

Agreed 

 3. All required sanitary and hygienic 
measures should be in place before 

starting construction activities and to be 

maintained throughout the construction 
phase. 

All measures have been taken in this regard. 

 4. Project proponent shall ensure 

completion of STP, MSW disposal 

facility, green belt development prior to 
occupation of the building. 

Complied 

 

 5 Provision shall be made for the housing 

of construction labour within the site 
with all necessary infrastructure  and 

facilities such as fuel for cooking, 

mobile toilets, mobile STP, safe 

drinking water, medical healthcare, 
crèche and first aid rooms etc. 

Construction phase is over. 

 6 Adequate drinking water and sanitary 

facilities should be provided for 
construction workers at the site. 

Provision should be made for mobile 

toilets. The safe disposal of wastewater 

and solid waste generated during the 
construction phase should be ensured. 

Construction phase is over. 

 7 The solid waste generated should be 

properly collected and segregated. 
Dry/inert solid waste should be 

disposed off to the approved sites for 

land filling after recovering recyclable 

material. 

It is being ensured. 

 8 Bio medical waste management shall 

be followed as per the biomedical waste 

(Management & handling) rules 2016. 
Special attention to be given for 

mercury waste management and 

disposal. 

Bio medical waste is being disposed through authorized channel.  
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 9 Necessary permissions should be 
sought for use and safe disposal of 

radioactive materials. Procedural 

protocols prescribed by competent 

authority should be followed for the 
same. 

Agreed 

 10 Sewage/other effluents from infectious 

diseases ward and pathology/laboratory 

should be treated/disinfected separately 
prior to ETP. 

Necessary treatment is being done.  

 11 The total cost of the project is Rs. 70 Cr. 

A CSR plan with minimum Rs. 1.40 
Crores should be prepared and 

submitted. Details of CSR activities 

and list of beneficiaries with their 

mobile nos. should be submitted. 

Refer to CSR activities as appended below: 

Transaction Reference Description Base Amount 

CSR Contribution 2024-25 DEVKI DEVI FOUNDATION    2,00,00,000.00  

CSR Contribution 2024-25 DEVKI DEVI FOUNDATION    1,50,00,000.00  

CSR Contribution 2024-25 DEVKI DEVI FOUNDATION       30,00,000.00  

CSR Contribution 2024-25 AGRAWAL FOUNDATION       15,00,000.00  

CSR Contribution 2024-25 Sashkat and Vidharthee    2,44,61,123.00  

Total Contribution   6,39,61,123.00  

 

 12 No parking shall be allowed outside the 

project boundary. 
Noted 

 13 Parking space for ambulance shall be 
exclusively earmarked. 

Complied 

 14 Police Post shall be provided near 

emergency. 

Already provided.    

 

 15 Dedicated power supply to be installed 
in operation theaters and other critical 

areas. 

Complied 

 16 Accommodation for attendants to be 

provided near indoor wards. Battery 
operated vehicles to be used for internal 

transfer. 

Accommodation facility is provided for attendant near the IP wards. 

   

 17 Passenger and stretcher lift to be 
provided for each floor. 

Complied 

 18 Digging of basement shall be 

undertaken in view of structural safety 

of adjacent building under 
information/consultation with district 

administration/mining department. All 

the top soil excavated during 
construction activities should be stored 

for use in horticulture/landscape 

development within the project site. 

Additional soil for leveling of the 

Construction phase is over. 
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proposed site shall be generated within 
the sites. (To the extent possible) so that 

natural drainage system of the area is 

protected and improved. 

 19 The approval of competent authority 
shall be obtained for structural safety of 

the building due to any possible 

earthquake. 

Complied 

 20 Disposal of muck during construction 
phase should not create any adverse 

effect on the neighboring communities 

and be disposed taking the necessary 
precautions for general safety and 

health aspects of people, only in 

approved sites with the approval of 

competent authority. 

Construction phase is over. 

 21 Any hazardous waste generated during 

construction phase should be disposed 

off as per applicable rules and norms 
with necessary approvals of the UP 

pollution control board. 

Construction phase is over. 

 22 The diesel generator sets to be used 

during construction phase should be 
low sulphur diesel type and should 

conform the Environment (Protection) 

rules prescribed for air & noise 
emission standard. 

Construction phase is over. 

 23 Ambient noise levels should conform to 

residential standards both during day 

and night. Incremental pollution loads 
on the ambient air and noise quality 

should be closely monitored during 

construction phase. Adequate measures 
should be made to reduce ambient air & 

noise level during construction phase, 

so as to conform to the stipulated 

standards by CPCB/SPCB. 

All parameters are within norms. 

Detail is attached as Annexure-1 

 24 The green belt design along the 

periphery of the plot shall achieve 

attenuation factor conforming to the 
day and night noise standards 

prescribed for residential lanes use. The 

open spaces inside the plot should be 

suitably landscaped and covered with 
grass and shrub. Green belt 

development shall be carried out 

considering CPCB guidelines including 
selection of plant species and in 

consultation with the local 

DFO/agriculture dep’t. 

Complied 
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 25 Pavements shall be constructed as to 
allow infiltration of surface run-off of 

rain water.                                        

Construction of pavements around 

trees should be able to faceplate 
suitable watering, aeration and 

nutrition to the tree. 

Complied 

 26 Ready mix concrete and sprinkler to be 

used for curing and quenching during 
construction phase. 

Complied 

 27 The building should have adequate 

distance between them to allow 
movement of fresh air and passage of 

natural light, air and ventilation, 

landscape plan to be revised 

accordingly. 

The building has adequate distance 22 meter from adjoining building for 

movement of fresh air and passage of natural light, air & ventilation. 

 28 Convenient shops, bank, canteen, post 

office and medicine shops etc. to be 

provided with in complex. 

Complied 

 29 RWH to be done only from roof top. 

Arrangement shall be made that waste 

water and storm water do not get 

mixed. 

Complied 

 30 Organic waste converter is to be 

installed at the site. 

Complied 

 31 The name and address of vendor is to 

be submitted for biodegradable waste. 

Bio degradable waste is being treated through installed Organic Waste 

Converter. 

 32 Bio medical waste management shall 

be followed as per the latest 

notification and take NOC from 
UPPCB. 

The Segregation, Collection and treatment of Bio medical waste is being done 

as per applicable norms. 
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Issued to :

Max Hospital Vaishali
W-3, Sector-1, Vaishali, Ghaziabad 201012
Uttar Pradesh, India

Innovation

FARE LABS Private Limited (Testing Divislon)
Location 1 (Permanent Facility)
L-17/3, DLF Phase-II, IFFCO Chowk.
M.G. Road, Gurugram - 122 002, Haryana, INDIA,
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Tel.: +91-124-4057437 | Cell: +91-9289351688
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: ENV20250917-024-060

: TC5503 25 3 00015805 F

TEST REPORT

J.O. No.

ULR Code

Report Date : 22-09-2025

Sample Receipt Date : 17-09-2025

Account Manager BD Team 3

Credit Manager : Septesh Kumar

धन प्रयोगशा

Customer Provided Information:#

Nature of the Sample

Make & Model No.

Engine No.

Rated Capacity

Stack Emissions

: Cummins & KTA-50-G8

: 25429408

: 1500 KVA

Type of Stack /Duct : Metal

Stack Height from Ground Level (m) :30

Diameter of the Stack (m) :0.5

Operation Load During Monitoring : 1120 KVA

Laboratory Provided Information:

Date of Sampling : 17-09-2025

Time of sampling : 12:15 PM

Test Started On : 17-09-2025

Test Completed On

Purpose of Monitoring

Name of the Emission Source Monitoring

Sampling Method

Stack Identification

Normal Operating Schedule

Sampling Duration (min)

Flue Gas Temperature °C

Ambient Air Temperature °С

Flue Gas Velocity (m/s)

Volumetric Flow Rate (Nm³/h)

Pollution Control Device if any

: 22-09-2025

: To Check Pollution Load

: DG Set-1

: IS-11255 (P-7, P-3)& FL/SOP/ENV/D-02

: Stack attached to DG Set- 1

: As per requirement

:31

: 138.6

:35

: 10.48

: 5358.44

: Retrofit Emission Control Device

Analysis Report

TC-5503

Specification

as Per CAQM

Direction No.

S. No. Parameters Unit Test Results 76 Act 2021* Test Method

(Maximum
Allowable

Limit)

Chemical Analysis
1 Carbon Dioxide % by Vol. 6.67 NA IS:11255 (P-1)

기 Carbon Monoxide at 15% 02 mg/Nm3 92.37 100 FL/SOP/ENV-26

3 Hydrocarbons, at 15% O2 mg/Nm3 2.87 NA FL/SOP/02-24

4 Oxides of Nitrogen (as NO₂) at 15% 02 mq/Nm3 246.89 650 IS:11255 (P-7)

5 Oxygen % by Vol. 16.25 NA

6 Particulate matter at 15% O₂ mg/Nm3 29.18 50

IS:11255 (P-4)

IS:11255 (P-1)
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Uttar Pradesh Pollution Control Board

             Building. No TC-12V Vibhuti Khand, Gomti Nagar, Lucknow-226010
             Phone:0522-2720828,2720831, Fax:0522-2720764, Email: info@uppcb.in, Website: www.uppcb.com

______________________________________________________________________________________

                                                                                    
Consolidated Consent to Operate and Authorisation hereinafter referred to as the CCA (Consolidated
Consent & authorization) (Fresh) under Section-25 of the Water (Prevention & Control of Pollution)
Act, 1974 and  under Section-21 of the Air (Prevention & Control of Pollution) Act, 1981  and
Authorization under Rule-6(2) of the Hazardous and Other Wastes (Management and Transboundary
Movement) Rules, 2016 notified under Environment (Protection) Act, 1986 as applicable (to be referred
hereinafter as Water Act, Air Act and HW Rules respectively). 

                                                                                    
CCA is hereby granted to MAX SUPER SPECIALITY HOSPITAL A UNIT OF CROSSLAY
REMEDIES LIMITED located at W-3, Sector-1, Vaishali,GHAZIABAD,. subject to the provisions of
the Water Act, Air Act and Hazardous and Other Wastes (Management and Transboundary
Movement) Rules, 2016 and the orders that may be made further and subject to following terms and
conditions :-
1.					This CCA MAX SUPER SPECIALITY HOSPITAL A UNIT OF CROSSLAY REMEDIES LIMITED
granted for the period from 01/01/2024 to 31/12/2026 and valid for manufacturing of following products.

                                                                                    

2. Conditions under Water(Prevention and Control of Pollution) Act -1974 as amended :-
(i) 	The daily quantity of effluent discharge (KLD) :-

                                                                                    

                                                                                    
(ii)	Trade Effluent Treatment and Disposal :-The applicant shall operate  Effluent Treatment Plant consisting
of primary/secondary and tertiary treatment as is required with reference to influent quantity and quality.
		In case of stoppage of functioning of ETP, production has to be stopped immediately and this Board has to
be intimated by fax/phone/email with a report in this regard to be dispatched immediately. 
(iii)	The treated effluent shall be recycled to the maximum extent and should be reused within the premises
for gardening etc. Quality of the treated effluent shall meet to the following general and specific standards as
prescribed under Environment (Protection) Rules, 1986 and applicable to the unit from time-to-time :-

                                                                                    

194375/UPPCB/Ghaziabad(UPPCBRO)/CTO/both/GHAZIABAD/2023 Date: 27/12/2023

To,

M/s

MAX SUPER SPECIALITY HOSPITAL A UNIT OF CROSSLAY REMEDIES LIMITED

W-3, Sector-1, Vaishali,GHAZIABAD, Application Id-
23096313

S
No

Product Quantity Unit

1 Multi Specialty
Hospital (436 Beds)

436 Numbers/Day

Kind of Effluent Quantity(KLD) Treatment facility Discharge point

Domestic 380 KLD STP

Industrial 20 KLD ETP
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Industrial Effluent Quality Standard
 

(iv)	Sewage Treatment and Disposal :- The applicant shall provide comprehensive STP as is required with
reference to influent quantity and quality.In case of stoppage of functioning of STP, production has to be
stopped immediately and this Board has to be intimated by fax/phone/email with a report in this regard to be
dispatched immediately.
(v)	The treated sewage shall be reused in gardening as far as possible. The STP shall be maintained
continuously so as to achieve the quality of the treated sewage to the following standards.

                                                                                    

3. Conditions under Air (Prevention and Control of Pollution) Act -1981 as amended :-
i)	The applicant shall use following fuel and install a comprehensive control system consisting of control
equipment as required with reference to generation of emissions and operate and maintain the same
continuously so as to achieve the level of pollutants to the following standards. 

                                                                                    
Air Pollution Source Details

 

                                                                                    
Emmission Quality Standards

 

S.No. Parameter Standard
1 pH 6.5-8.5
2 BOD 30 mg/lit
3 COD 250 mg/lit
4 TSS 100 mg/lit
5 Oil & Grease 10 mg/lit

S No. Parameters Standards
1 pH 6.5-9.0
2 BOD (mg/L) 20
3 TSS (mg/L) 100
4 Fecal Coliform

(MPN/100ml)
<1000

S No. Air
Pollution
Source

Type of fuel Stack no Control
Device

Height of
Stack

1 2x600
Kg/Hour

Gas Fired
Boiler

PNG 1 Oxides of
Nitrogen

30 meter from
ground level

2 2x3
LKC/Hour
Hot Water
Generator

PNG 1 Oxides of
Nitrogen

30 meter from
ground level

3 2x1500
KVA DG

Set

Dual Fuel 2 Sulphur
Dioxide

As per norms

S No. Stack no Parameters Standards
1 1 Oxides of Nitrogen As per notified

under EP Act, 1986
2 1 Oxides of Nitrogen As per notified

under EP Act, 1986
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In case of stoppage of functioning of air pollution control equipment, production has to be stopped
immediately and this Board has to be intimated by fax/phone/email with a report in this regard to be
dispatched immediately
(ii) The unit will not use any type of restricted fuel.
iii)	Noise from the D.G. Set and other source(s) should be controlled by providing an acoustic enclosure as is
required for meeting the ambient noise standards for night and day time as prescribed for respective
areas/zones (Industrial, Commercial, Residential, Silence) which are as follows :-
Day time : from 6.00 a.m. to 10.00 p.m., Night time: from 10.00 p.m. to 6.00 a.m.

                                                                                    

4. Conditions under Hazardous and Other Wastes (Management and Transboundary Movement)
Rules, 2016 :-
The Factory Manager of M/s MAX SUPER SPECIALITY HOSPITAL A UNIT OF CROSSLAY
REMEDIES LIMITED. is hereby granted an authorization to operate a facility for collection and storage of
Hazardous wastes. The authorization is granted to operate a facility for generation, collection and storage of
hazardous wastes within factory premises for following category of wastes:-

                                                                                    

The authorization shall be in force and shall be valid upto 31/12/2026. The authorization is subject to the
conditions stated below and such conditions as may be specified in the rules for the time being in force
under Environment (Protection) Act, 1986.
Terms and conditions of Hazardous Waste authorization  :-
(i)	The authorization shall comply with the provisions of the Environment (Protection) Act, 1986, and the
rules made there under.
(ii)	The authorization and its renewal shall be produced for inspection at the request of an officer authorized
by the SPCB.
(iii)	The person authorized shall not rent, lend, sell, transfer or otherwise transport the hazardous wastes
without obtaining prior permission of the SPCB.

3 2 Sulphur Dioxide As per notified
under EP Act, 1986

Standards for
Noise level in
db(A) Leq

Industrial
Area

Commercial
Area

Residential
Area

Silence
Zone

Day
Time

Night
Time

Day
Time

Night
Time

Day
Time

Night
Time

Day
Time

Night
Time

75 70 65 55 55 45 50 40

S.No. Category of Hazardous
Waste as per the

Schedules I, II and III
of these rules

Authorised mode of disposal
or recycling or utilisation or

co-processing, etc.

Quantity(ton/annum)

1 Schedule I, Cat 5.1 Used
or spent oil

Through Authorised
Recycler/TSDF

1.97 KL/Annum

2 Schedule I, Cat 5.2
Wastes or residues

containing oil

Through TSDF 0.0365 Ton/Annum

3 Schedule I, Cat 33.1
Empty

barrels/containers/liners
contaminated with

hazardous chemicals
/wastes

Through TSDF 3.65 Ton/Annum

4 Schedule I, Cat 35.3
Chemical sludge from
waste water treatment

Through TSDF 7.3 Ton/Annum
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(iv)	Any unauthorized changes in personnel, equipment as working conditions as mentioned in the
application by the person authorized shall constitute a breach of his authorization.
(v)	It is the duty of the authorized person to take prior permission of the SPCB to close down the facility.
(vi)	An application for the renewal of an authorization shall be made as laid down under these rules.
(vii)	The unit shall comply with any other conditions specified in the guidelines issued by the MoEF or
CPCB/SPCB from time to time.
(viii)	The authorization is valid for temporary storage of Hazardous Waste within premises only.
(ix)	The authorized agency shall ensure that on-line data with regard to quantity and nature of hazardous
chemicals being used in the plant as well as air emission and waste generated within premises is displayed
on Display Board of size 6x4 feet outside the main factory gate within premises
(x)	It is duty of the authorized person to take prior permission of this Board to close and cleanup the facility
for treatment, storage and disposal of hazardous waste.
(xi)	The applicant shall maintain record of hazardous waste in Form-3 and shall submit annual return in
Form-4 on or before the 30th day of June following to the financial year to which that return relates.
(xii)	In no case any hazardous waste shall be disposed off on land, in any drain, or into any water stream. All
spillage must also be safely collected and stored.
(xiii)	Before the hazardous waste is stored or dumped in the facility, applicant must conduct a detailed
physical and chemical analysis of hazardous waste sample and report to the Board.
(xiv)	Dried hazardous sludge from the process in the plant shall be stored in double lined HDPE pit
constructed with R.C.C. or such material which does not react with the waste contained in it.
(xv)	The storage area should be fenced properly and Sign/Notice Board indicating 'Danger' and 'Hazardous'
shall be displayed at appropriate position both in Hindi and English.
(xvi)	The industry shall store non-ferrous metal waste, used oil/spent oil waste in sealed drums placed on
impervious floor under covered shed. Hazardous waste if required shall be sold only to Registered
Recyclers/Re-processors.
(xvii)	In case of any transportation of hazardous waste, the details in Form-10 of the Hazardous and Other
Wastes Rules, 2016 shall be submitted to the Board.
5. 	Essential documents to be submitted by the Industry/Unit as Applicable:-
(i)	Annual return in Form-4 and Waste Disposal Manifest in Form-10 under Hazardous and Other Wastes
(Management and Transboundary Movement) Rules, 2016 and Third Party Audit Report.
(ii)	Environment Statement in Form-V of Environment (Protection) Rules, 1986.
(iii)	Quarterly compliance report of the CCA, photograph of ETP/APCs/Waste Storage Area.
6.	Competent Authority reserves the right to change/modify/add any time any condition of this CCA.
7.	Unit has to comply with the following specific &  general conditions. Non compliance of any provision of
this CCA and provisions of the Water Act, Air Act and Hazardous and Other Wastes (Management and
Transboundary Movement) Rules, 2016 will results in legal action under the aforesaid Acts and Rules.
8.	In compliance to the G.O 1011/81-7-2021-09 (Writ)/2016 dated.13.10.2021 issued by Department of
Environment, Forest and Climate Change, Uttar Pradesh. You are directed to develop Miyawaki Forest as
per the SOP available at URL:-http://www.upecp.in/TrainingSession.aspx for ensuring timely compliance of
this direction, you are hereby directed to submit a bank guarantee with minimum validity of one year of the
amount equivalent to the sum of initial consent fees (Air and Water) or Rs. 50,000/- (Rs. Fifty Thousand
Only) whichever is more, within 30 days from the date of issuance of this certificate. In case of non-
compliance of this direction, your consent will be revoked by the Board.
9.	If the unit uses the ground water and requires the permission from SGWA/CGWA for water abstraction
then the industry will have to obtain No objection certificate for abstraction of ground water. It will be the
responsibility of the industry to comply with the various conditions of the NOC obtained from the
competent authority and submit to the Board, within 3 months time failing which CTO will be revoked.
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General Conditions:-
1.	The applicant shall get analysed the samples of effluent/emission/hazardous wastes at least once in a three
month from the laboratory recognized by the MoEF and shall report to the UPPCB.
2.	The applicant shall however, not without the prior consent of the Board bring into use any new or altered
outlet for the discharge of effluent or gases emission or sewage waste from the unit.
3.	Treated Industial waste water and domestic waste water shall be disposed jointly at one disposal point.
The applicant shall provide discharge measurement equipment at final disposal point.
4.	The applicant shall strictly comply with conditions of this CCA and submit compliance report of stipulated
conditions within 30 days of receipt of this CCA. If at any point of time, it is found that the industry is not
complying with stipulated conditions or any further direction/instruction issued by the Board, legal action
shall be initiated against the applicant. 
5.	The applicant shall maintain good house keeping. All valves/pipes/sewer/drains etc. must be leak-proof
6.	The industry shall provide uninterrupted entry to the STP/ETP inlet and outlet points, Air Pollution
Control equipment and stack for smooth sampling/monitoring of efficiency of pollution control systems.
7.	The industry shall provide Inspection Book at the time of inspection to the Board's officials.
8.	Whenever due to any accident or other unforeseen act or event, such emission occurs or is apprehended to
occur in excess of standards laid down, such information shall be reported to the Board's offices and all
other concerned offices. In case of failure of pollution control equipment, the production process connected
to it shall be stopped with immediate effect.
9.	The industry shall operate in a manner so that all emissions be emitted through designated chimney/stack
only. 
10.	In case of any damage to the agriculture productivity, human habitation etc. by the operation of industry,
it shall be imperative to stop production in the industry with immediate effect and such information shall be
reported to Board's offices. The industry shall be liable to pay compensation also in such cases as decided by
the Competent Authority.
11.	The applicant shall apply before the 60 days of expiry of CCA or any change in production types/
production capacity/manufacturing process/capacity enhancement etc. or any change in effluent discharge
point or emission point
12.	The Board reserves the right to revoke/add/modify any stipulated condition issued along with CCA, as
may be necessary.

                                                                                    
Specific Conditions:-
 
1. The unit shall comply with various provisions of Air (Prevention and Control of Pollution) Act 1981 as
amended, Water (Prevention and Control of Pollution) Act 1974 as amended and all other applicable rules
notified under E.P. Act 1986.
2. The unit shall dispose the hazardous waste through authorized recyclers/TSDF and comply with the
provisions of Hazardous and Other Wastes (Management and Trans-boundary Movement) Amendment
Rules, 2016 and The Bio-Medical Waste Management (Amendment) Rules, 2018.
3. The unit shall submit the point wise compliance report of the conditions imposed in the previous CTO
issued by the Board and the audited balance sheet for the current year and the details of fees deposited
within a month failing which consent would be deemed void.
4. This consent is only valid for the emission from the 2x600 Kg/Hour Gas Fired Boiler, 2x03 LKC/Hour
Hot Water Generator and 2x1500 KVA DG Set only and the Institute should ensure that there is no adverse
impact on public and environment.
5. The unit shall develop proper green belt and rain water harvesting system as per guidelines. For green belt
at least 8 feet height plants should be planted which shall be properly protected as proper irrigation and
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manoeuvring arrangements shall be made. For the development of the green belt the guidelines issued vide
Board office order no. H10405/220/2018/02 Dt. 16-02-2018 shall be complied.
6. This consent is valid only for products and quantity mentioned above. The Institute shall obtain prior
approval before making any modification in product/process /fuel/ Plant machinery failing which consent
would be deemed void.
7. The unit will ensure the continuous and uninterrupted data supply from the OCEEMS to the CPCB server.
The unit shall maintain strict supervision on fluctuations in operating parameters with respect to each
treatment unit of the Effluent treatment plant.
8. If the CPCB or UPPCB issues the Closure order against the Institute this consent order stands
automatically suspended for that period.
9. The unit shall abide by orders / directions issued by Hon’ble Supreme Court Hon’ble High Court, Hon’ble
National Green Tribunal, Central Pollution Control Board and U.P Pollution Control Board for protection
and safe guard of environment from time to time.
10. The ETP for the treatment of effluent generated from the OT and Lab shall be installed within 3 month
time failing which this conditional CTO will be deemed cancelled automatically.
11. In compliance of the CPCB's Revision 2: Guidelines for Handling, Treatment and Disposal of Waste
Generated during Treatment/Diagnosis/Quarantine of COVID-19 Patients the HCFs and the agencies
operating Sewage Treatment Plants should continue to ensure disinfection of treated waste water as per
prevailing practices to inactivate corona viruses, the Operators of ETPs/STPs attached with discharge from
Healthcare Facilities and isolation wards should adopt standard operational practices, practice basic hygiene
precautions, and wear personal protective equipment (PPE) prescribed for operation of STPs. PPEs should
include Goggles, face mask, liquid repellent coveralls, waterproof gloves and Rubber boots and during the
period of COVID-19 pandemic, utilization of treated wastewater in utilities within HCFs may be avoided
failing which consent shall stand automatically revoked and legal action may be initiated against the
hospital.
12. The unit shall submit monitoring reports of all stacks and ambient air quality from a certified / approved
laboratory under E.P. Act 1986.
13. The unit shall comply with various provisions of Air (Prevention and Control of Pollution) Act 1981 as
amended, Water (Prevention and Control of Pollution) Act 1974 as amended and all other applicable rules
notified under E.P. Act 1986.
14. The unit shall submit the point wise compliance report of the CTO issued by the Board for the year 2023
and audited balance sheet for the current year and the details of fees deposited during last three years within
a month otherwise this CTO may be revoked.
15.Unit shall comply with the CAQM (Commission for Air Quality Management in NCR and Adjoining
Areas) direction no. 53 and 62-65 and other direction issued time to time regarding use of cleaner fuel.
 16.Unit shall comply with the CAQM (Commission for Air Quality Management in NCR and Adjoining
Areas) direction no. 55-58 regarding DG sets.
17.Unit shall operate and maintain/upgrade the air pollution control device in such manner that emission
should be as per norms prescribed by CAQM.
18. For operation of DG sets during GRAP period institute shall comply with CAQM direction no. 55 and
68.
19. Unit shall comply with the CAQM (Commission for Air Quality Management in NCR and Adjoining
Areas) direction no. 76 and 77 regarding regulation of DG sets.
21. This consent is valid only for products and quantity mentioned above. The Unit shall obtain prior
approval before making any modification in product/process /fuel/ Plant machinery failing which consent
would be deemed void.
20. The Unit shall develop proper green belt and rain water harvesting system as per guidelines. For green
belt at least 8 feet height plants should be planted which shall be properly protected as proper irrigation and
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maneuvering arrangements shall be made. For the development of the green belt the guidelines issued vide
Board office order no. H10405/220/2018/02 Dt. 16-02-2018 shall be complied.

                                                                                    
                                                                                    

 CEO
C-1

Copy to:
                                                                                    

RO UPPCB GHAZIABAD
                                                                                    

CEO
C-1
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कार्यालय अपर पुलिस अधीका यासमा अनपद भावाद
haq–NE-RO/2020

fuittal 920

Aષહૈ.
er E

शैमरा या गयर परिपटस,

ALLNHU|KETT

कृपया आपको पास प्रति प्रार्थना-पत्र निगा 20.00.2010 यो कम में निरीक्षक

तारात से को

निरीक्षकः याताया 
की

आख्यानुसार घन पूर्व

रहा है। तथा नये अधे
मा भी पार्मिक थी व्यस्था है। वर्तमांग में यातायात सम्ब

न्धी का समस्या

नहीं है।

अस्तु सड़क के किनारे गाडियाँ पा
र्क न होने तथा यातायात वाचित न होने की दशा

में यातायात अनापत्ति / अनुमति प्रदान की जा
ती है।

(एस०  एन० सिंह)

अपर पुलिस अधीक्षक यातायात

गाजियाबाद
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FARELABS
Science Technology

Issued to :

Max Hospital Vaishali
W-3, Sector-1, Vaishali, Ghaziabad 201012
Uttar Pradesh, India

Innovation

FARE LABS Private Limited (Testing Divislon)
Location 1 (Permanent Facility)
L-17/3, DLF Phase-II, IFFCO Chowk.
M.G. Road, Gurugram - 122 002, Haryana, INDIA,

Tel.: +91-124-4223207-08, 4034205 | Cell: +91-9289351688
Location 1 (Permanent Site Facility)
D-18, Infocity Ph.-II, Sec-33, Gurugram - 122001, Haryana, INDIA.
Tel.: +91-124-4057437 | Cell: +91-9289351688
Email: farelabs@farelabs.com | Website: www.farelabs.com

: ENV20250917-024-060

: TC5503 25 3 00015805 F

TEST REPORT

J.O. No.

ULR Code

Report Date : 22-09-2025

Sample Receipt Date : 17-09-2025

Account Manager BD Team 3

Credit Manager : Septesh Kumar

धन प्रयोगशा

Customer Provided Information:#

Nature of the Sample

Make & Model No.

Engine No.

Rated Capacity

Stack Emissions

: Cummins & KTA-50-G8

: 25429408

: 1500 KVA

Type of Stack /Duct : Metal

Stack Height from Ground Level (m) :30

Diameter of the Stack (m) :0.5

Operation Load During Monitoring : 1120 KVA

Laboratory Provided Information:

Date of Sampling : 17-09-2025

Time of sampling : 12:15 PM

Test Started On : 17-09-2025

Test Completed On

Purpose of Monitoring

Name of the Emission Source Monitoring

Sampling Method

Stack Identification

Normal Operating Schedule

Sampling Duration (min)

Flue Gas Temperature °C

Ambient Air Temperature °С

Flue Gas Velocity (m/s)

Volumetric Flow Rate (Nm³/h)

Pollution Control Device if any

: 22-09-2025

: To Check Pollution Load

: DG Set-1

: IS-11255 (P-7, P-3)& FL/SOP/ENV/D-02

: Stack attached to DG Set- 1

: As per requirement

:31

: 138.6

:35

: 10.48

: 5358.44

: Retrofit Emission Control Device

Analysis Report

TC-5503

Specification

as Per CAQM

Direction No.

S. No. Parameters Unit Test Results 76 Act 2021* Test Method

(Maximum
Allowable

Limit)

Chemical Analysis
1 Carbon Dioxide % by Vol. 6.67 NA IS:11255 (P-1)

기 Carbon Monoxide at 15% 02 mg/Nm3 92.37 100 FL/SOP/ENV-26

3 Hydrocarbons, at 15% O2 mg/Nm3 2.87 NA FL/SOP/02-24

4 Oxides of Nitrogen (as NO₂) at 15% 02 mq/Nm3 246.89 650 IS:11255 (P-7)

5 Oxygen % by Vol. 16.25 NA

6 Particulate matter at 15% O₂ mg/Nm3 29.18 50

IS:11255 (P-4)

IS:11255 (P-1)
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Organic waste converter (Annexure- 10)



Photo of internal Parking (Annexure- 12)
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Annexure-16  

Photo of maintaining children & senior citizen parks & adjoining roads maintaining 

the green belt area of that area approx. 800 mtrs.   
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Annexure-19 

Photo of maintaining children & senior citizen parks & adjoining roads maintaining 

the green belt area of that area approx. 800 mtrs.   
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ABOUT ENERGY AUDIT 

 

Energy is one of the most important tools in Industrial development and as such, acts as a key 

factor in determining the economic development of all countries. The Indian energy sector has 

witnessed a rapid growth. However, resource augmentation and growth in energy supply have 

failed to meet the ever-increasing demands exerted by industries. Higher energy consumption 

will also create serious environmental issues, affecting our ozone layer. 

The Energy Audit will help to reduce the demand & supply gap in some extent and protect ozone 

layer as well as our environment. In general, Energy Audit is identifying the areas where waste 

can occur and where scope for improvement exists. Ultimately it will reduce the energy demand 

at the same level of outcomes. With this objective, an Energy Audit of M/S- Max- Super 

Specialty Hospital, Vaishali Sector-1 Ghaziabad was carried out. Based on our observations of 

the various areas, we have identified certain potential areas for energy conservation 

opportunities, which are summarized in respective chapters. 
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METHODOLOGY 

 

Methodology adopted for achieving the desired objectives viz. Assessment of the 

current operational status and Energy savings included the following: 

 

 

 Discussions with the concerned 

officials of the unit for 

identification of major areas of 

focus and other related systems 

 

 A team of professionals visited 

the plant and had discussions with 

the concerned officials/ 

supervisors to collect data/ 

information on the Load 

Distribution and Energy 

Consumption pattern. The data was analyzed to evaluate the specific power consumption 

and also to arrive at a base line energy consumption pattern.  

 

 Measurements and monitoring with the help of appropriate instruments including 

continuous and/ or time-lapse recording, as appropriate and visual observations were 

made to identify the energy usage pattern and losses in the system.  

 

 Computation and in-depth analysis of the collected data, including analysis and other 

techniques as appropriate was done and to evolve suitable energy conservation plan/s for 

improvement/s to reduce the Specific Energy Consumption. 
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ENERGY MANAGEMENT SYSTEM 

 

1. With the advent of energy crisis and exponential hikes in the costs of different forms of 

energy, Energy Audit is manifesting its due importance in industrial units. Energy Audit 

helps to understand more about the ways energy and fuels are used in any industry and 

helps in identifying areas where waste may occur and scope for improvements.  

 

2. Energy Audit is the key to a systematic approach for decision making in the area of 

energy management.  It attempts to balance the total energy inputs with its use and serves 

to identify all the energy streams in a facility. 

 

3. An Energy Manager must be identified in the plant and time-bound responsibility must 

be given to him in getting implemented the findings of the Energy Audit points, which 

the unit has planned to implement. 

 

4. A record of Energy consumption both Electrical and Thermal of important processes 

must be kept and monitored on regular basis, to optimize the Energy consumption of the 

unit. For this, various meters and gauges shall be required to be installed. The data 

gathered can be centralized manually or through software on a computer for easy 

analysis. 

 

5. Some facts and figures related with energy and production may be displayed on boards or 

posters in the premises, to create awareness among the workmen and staff. Training 

programme may be arranged for officers, workmen to educate them with the latest 

knowledge available in their fields. As incentives, new ideas and implementation of 

energy saving point must be recognized and awarded. 

 

6. The findings and implementation status of Energy audits should be reviewed 

periodically/annually for further action plan. 

 

 

 

      ENERGY CO 
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BENEFIT OF ELECTRICAL AUDIT  

 

 Management gets information about the present status of the unit. 

 You get a lifetime second opinion consultant who has full knowledge of your unit. 

 Major Electrical Equipment reviewed Transformer, Generator, Electrical panels. 

 You shall come to know about the shortcomings of your electrical design and dangers 

associated with it. 

 Increase safety and protection. 

 Reduced MDI. 

 Reduction in electricity bill up to 5 to 10%. 

 Prevention in penalty by SEB (State Electricity Board) due to low power factor. 

 Reduced breakdown.  

 Reduction in maintenance cost. 

 Increased productivity. 

 Improvement in product quality. 

 The Electrical audits should be reviewed annually for further action plan. 
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EXECUTIVE SUMMARY 

1- Overall housekeeping of the electrical distribution system was found quite o.k.  

2- The power quality of the hospital has been analysed and found that voltage %thdv are 

well within the permissible limit as per IEEE norms but in case of current %thdi was 

recorded little bit on higher side in between 15%-20% but overall, the power quality was 

o.k. 

3- The auditor has analyzed the electricity bills for the period of one year for the Max 

hospital and found that overall power factor was running 0.987– 0.995 and avg.0.99 

which in quite appreciable range even than there is scope to improve it as suggested. 

4- The hospital has installed 3capacitor banks of 400kvar x 2 nos. and 250kvar x 1 nos. at 

2500kva transformer in auto mode for both load centers but except one 250kvar APFC 

panel other remaining two panels were found working in manual mode. During an energy 

audit to evaluate the performance of the existing capacitors connected with the A.P.F.C 

panel, the audit team has taken the load in amps. for all the capacitors connected with the 

panels in auto & manual mode and tabulated in the chapter for the reference and 

recommended- 

1- All capacitors’ banks should be in proper functioning. 

2- Try to maintain power factor level 0.999 at every load condition for both the transformers 

as kvah billing is there at present it was running 0.99. 

5- Refer the Summary of Saving Opportunities and various energy savings and bill 

reduction opportunity for saving potential as there is a savings of 466004 units and 

annual monetary saving is INR 38.676 lakh for which investment is quite nil, and 

payback period is very attractive.  

6- During the audit, the audit team has measured the earth resistance values for all the earth 

pits of the facility as tabulated in chapter earthing system and found that the earthing 

values and connection network was maintained as per the IS-5216 –Standard for 

Electrical safety Part-I & Part-II & IS: 3043 – 1987. Indian Standard. Code of Practice 

for Earthing. Proper Inventory was also found maintained. 

7-  The hospital facility has installed two D.G sets of 1500kva, Cummins make as a captive 

power to run the facility electrical load smoothly during the power cut/power failure. To 

evaluate the performance of the D.G sets by calculating the specific fuel consumption, 

audit team has conducted the load trial for the D.G. Sets for a period of one an hour and 

recorded the parameters as given here for the reference along with the, total units 

generated and diesel consumed during the trial period (Refer the table).Team has also 
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calibrated the Energy meters installed for its unit’s generation on the D.G panel and L.T 

Panel and found that these are working alright. It was also noticed that the fuel tank of 

D.G set is calibrated already. For details refer to the chapter.  

8- Max hospital Vaishali unit is using Electricity as the major source of energy for running 

the connected as utilities motors such as refrigeration system, Air Handling units, cooling 

towers, lighting and pumping etc. DG set is using diesel as a fuel for generating 

electricity at the time of power cut. 

Facility also has renewable sources of energy generation which are as follows: - 

Solar electricity generation plants of 400kWAC capacity and is generating an average of 

1300-1500 kWh per day.  

Energy auditor has taken the data for the year 24-25 between the period of April-2024 -

March-2025 for all as tabulated below and converted into percentage through pie chart to 

show the % of all power sources. For detail refer to the chapter hospital energy scenario.  

9-  During the energy audit, the audit team tried to measure the lighting load in kw and 

running voltage level but due to the distribution system of lighting circuits, the team 

could not measure it as it was found distributed in scattered manner while voltage level 

was measured and found on higher side. The hospital management has taken the good 

initiative for energy saving on lighting as they have installed LED lights everywhere in 

the hospital and saved a lot. A few lights are working with UPS power which is already 

stabilized. The audit team has also measured the lux level of the hospital for different 

locations, which is quite applicable.  

10- The Hospital has installed 7 UPS of different capacity for different loads and locations 

i.e., 200kva x 2nos. and 100kva x 2nos.inTower no-1 &100kvax3nos. in Tower no-2. For 

evaluating the performance of the UPS system audit team has analysis load profile of all 

ups.at their input and output results are tabulated in summary of the chapter attractive 

amount may save in UPS power by Increasing the load on the ups after optimizing the 

connected load for saving potential pl refer the chapter performance analysis of ups . 

11- The audit team has also evaluated the performance of the HVAC system and calculated a 

lot of the savings for detail refer chapter performance evaluation of HVAC System and 

various energy saving & bill reduction opportunities.  

12- The audit team has also completed the checking for the hot spots in the electrical 

distribution system by conducting the thermography. The details are given in respective 

chapters. 

13- The electrical load profile was also taken for the major motors of the hospital which is 

given in the annexure-1 Motor loading along with the %age of load.  

14- For various energy savings and bill reduction opportunities and summary of saving 

opportunities pl refer incoming chapter. 
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Summary of Saving Opportunities 

 S. No. Description  
Annual power 

savings 

Annual 

Monetary 

Savings 

Tentative Investment Payback 

1- 

Saving by maintaining 

power factor level 0.999 at 

every load condition 

 

101408 Units   8.43 Lakh 
2.5 Lakh 

3 Months 

2- 

Saving in chillers by reducing 

the kw/TR as suggested. 
221165 Units 

 

18.4 Lakh 

 

Very nominal than 

the saving. 
Very 

attractive 

3- 

Saving in UPS may be obtained 

by Increasing the load on the 

ups and optimizing the 

connected load. 

 

 

143431 Units 

 

 

11.93 Lakh  

 

 

Nil  

 

Attractive  

 

 

 

Total savings  

 

 

466004 Units 

 

38.76 Lakh 

 

App. 5.0 lakh- 

 

 

Immediately  
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Various Energy Saving & Bill Reduction Opportunities 

Saving -1 

Saving by maintaining power factor level 0.999 at every load condition: 

Existing avg. power factor level on the basis of analysis of electricity bills was found           -0.99  

Proposed power factor level at every load condition.                                                             – 

0.999  

Existing avg yearly kvah units at avg power factor level 0.99 are                                  - 11256348  

 Kvah units at power factor level 0.999 will be                                                                 -

11154939  

 Saving in kvah units at proposed power factor (11256348 – 11154939)                           - 101409 

  Annual monetary saving @8.32/- per unit will be – 101409 x 8.32 = 8,43,722/-                                         

Saving -2 

Saving in HVAC System  

During the audit with plant management support chiller water flow rate inlet to evaporator section of 

chiller has been measured & performance has been evaluated for operating chillers. The evaluated 

specific power consumption of Chiller-1 is 0.83KW/TR and Chiller -2 is 0.75 KW/TR, which is on the 

higher side. 

Saving Potential: 

A- Chiller No-1 

By optimizing the chiller performance 

Existing chiller KW/TR  : 0.83 KW/TR 

Proposed Chiller KW/TR  : 0.67 KW/TR 

Generation TR   : 290 TR 

Power saving   : (0.83 – 0.67) *290TR 

     : 46.4 kW 

Annual monetary saving  : 46.4 kW*8hours*180 days * Rs. 8.32 

     : Rs. 5,55,909/- 
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B- Chiller No-2 

 

By optimizing the chiller performance 

Existing chiller KW/TR  : 0.75 KW/TR 

Proposed Chiller KW/TR  : 0.66 KW/TR 

Generation TR   : 343 TR 

Power saving   : (0.75 – 0.66) *343TR 

     : 30.87 kW 

Annual monetary saving  : 30.87 kW*20hours*250 days * Rs. 8.32 

     : Rs. 12,84,192/- 

Note: For detail refer to the chapter performance evaluation of HVAC System. 

 

Saving -3 

Savings in UPS System  

Saving in UPS may be obtained by Increasing the load on the ups and optimizing the 

connected load. 

 

Total power losses at this load profile on annual basis: 

 

Annual energy monetary losses – 18.11 x 22 x 30days x12 months x 8.32  

                                                   =11,93,347 lakh per year. 

Investment – Nil  

 

Note: For detail refer to the chapter Performance Evaluation of UPS System 
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 REVIEW OF ELECTRICITY BILLS 

 

Brief description of existing system and its operation 

The electricity billing is in High Tension category (11KV) and has been based on two-part tariff 

structure (HV1 PV Commercial). One part for capacity or demand drawn in kva,the second part 

for actual energy drawn during the billing cycle in kvah. 

The tariff structure includes the following components:  

a) Fixed demand Charges  

These charges relate to fixed / maximum demand registered during month/billing period and 

corresponding rate of utility.  

b) Energy Charges. 

The energy charges are billed on the Apparent Energy (i.e.) kvah drawn & TOD metering (Time 

of Day) . 

c) Taxes extra. 

Tariff Structure : 

1. Supply Authority              : P.V.V.N.L 

2. Supply Voltage               : 11 KV   

3. Contract Demand               :2070 KVA 

4. Demand Charges                         : 430/-per kva 

5. Unit charges             : 8.32/- per unit 
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Electricity Bill Analysis 

 

We have analyzed the electricity bills for the period of one year. We have found that overall 

power factor was running 0.987– 0.995 and avg.0.99 which is quite o.k.  

ELECTRICAL BILLS DETAIL 

Months Contracte

d demand 

in Kva 

75% of 

Sanction 

Demand 

in kva  

Recorded 

Demand in 

kva 

KWH KVAH P.F. Total 

Amount Paid 

April-25 2070 1553 1725 799050 803975 0.993 210370.00 

March-25 2070 1553 1418.75 705700 711775 0.991 2677248.00 

Feb-25 2070 1553 1310 744750 751400 0.991 3005095.00 

Jan-25 2070 1553 1133.2 746750 750425 0.995 2882730.00 

Dec-24 2070 1553 1670.5 827050 832375 0.993 4040621.00 

Nov-24 2070 
1553 

1875.25 977150 985725 0.991 5993197.00 

Oct-24 2070 1553 1875.25 1058525 1070700 0.988 4499497.00 

Sept-24 2070 1553 1904.25 1150450 1163625 0.988 4391429.00 

Aug-24 2070 1553 1939.50 1153525 1164050 0.990 6777534.00 

July-24 2070 1553 1898.25 1061075 1069900 0.991 8976760.00 

June-24 2070 1553 1875 1009650 1019875 0.989 9958674.00 

May-24 2070 1553 1726.25 920750 932525 0.987 3934978.00 

Avg 

values  

- - - - 938029 0.99 - 
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Hospital Energy Scenario 

Energy Scenario and use pattern  

Max hospital Vaishali unit is using Electricity as the major source of energy for running the 

connected as utilities motors such as refrigeration system, Air Handling units, cooling towers, 

lighting and pumping etc. DG set is using diesel as a fuel for generating electricity at the time of 

power cut. 

Facility also having renewable sources of energy generation which are as follows: - 

Solar electricity generation plants of 400kWAC capacity and is generating an average of 1300-

1500 kWh per day.  

Energy auditor has taken the data for the year 24-25 between the period of April-2024 -March-

2025 for all as tabulated below and converted into percentage through pie chart. 

Unit generation and purchased detail for the period Pril-2024-March-2025. 

Month   Units 

Generated 

by Solar  

Units 

Generated by 

D.G sets. 

Units 

Purchased 

from 

P.V.V.N.L 

Total units  Remarks  

March -25 43459 22210 803975 869644  

Feb-25 37654 10830 711775 760259  

Jan-25 28668 14961 751400 795029  

Dec-24 24976 13085 750425 788486  

Nov-24 25789 10593 832375 868757  

Oct-24 43814 28774 985725 1058313  

Sept-24 39414 38098 1070700 1148212  

Aug-24 38622 14603 1163625 1216850  

July-24 39499 21130 1164050 1224679  

June-24 51906 17831 1069900 1139637  

May-24 50563 63142 1019875 1133580  

April-24 52354 10046 932525 994925  

Total 476718 265303 11256350 11998371  
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Energy consumption pattern in percentage 

S.No Energy Type Unit Quantity 

% 

1 Electricity kWh 11256350 93.8% 

3 Diesel kwh 265303 2.21% 

6 Solar Electrical Energy kWh 476718 3.97% 

  Total   11998371 100% 

Table for Energy consumption 

Electricity consumption is 93.80%, Diesel Generation is 2.21% and Solar generation is 3.97%. 

 

 

 

93.80% 

2.21% 3.97% 

KWH Units Generated in Percentage by all 3 Sources 

Electricity Diesel Solar Electrical Energy

11256350 

265303 476718 

KWH Units Generated by All 3 Sources 
 

Electricity kWh Diesel kwh Solar Electrical Energy kWh
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  PERFORMANCE EVALUATION OF A.P.F.C PANEL 

 

The hospital has installed 3capacitor banks of 400kvar x 2 nos. and 250kvar x 1 nos. for 2500kva 

transformer in auto mode for both load centers but except one 250kvar APFC panel other 

remaining two were found working in manual mode. During an energy audit to evaluate the 

performance of the existing capacitors connected with the A.P.F.C panel, the audit team has 

taken the load in amps. for all the capacitors connected with the panels in auto and tabulated as 

below. Our observations and recommendations are as follows. 

Observations:  

1- Out of 1050kvar total connected kvar capacitors only 716kvar were found healthy.  

2- Both load centers are working at low power factors one in leading side and one in legging 

side and maintaining their power factors 0.83 leading and 0.958 legging respectively. 

Refer chapter transformer loading for both feeders of 2500kva Transformer. 

Recommendations:  

It is recommended that- 

1- All capacitors’ banks and panels should be in proper functioning in auto mode only. 

2- Try to maintain power factor level 0.999 at every load condition for the transformers 

as kvah billing is there. 
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Status of capacitor Banks 

Capacitor Loading {400Kvar} for load center of Tower -1 

Sr. 

No. 

Capacitor 

Bank 

kVAr 

Connected 

Load in Ampere (A) Rated 

Amps 

% 

Deration 

Remarks 

R Y B 

1. No-1 5 6.58 6.74 6.67 6.7 o.k. 

Rated Voltage 

440V. 

Working 

Voltage 423V, 

2. 

 

No-2 

 

5 6.57 6.58 6.51 6.7 o.k. 

 

3. 

 

No-3 

 

10 13.2 13.3 12.9 13.4 o.k. 

 

4. 

 

 

No-4 

20 0 0 0 26.8 100% 

Because the 

outgoing 

connection was 

disconnected, 

capacitor bank is 

removed from 

input 

5. 

 

No-5 

 

30 19.92 36.0 35.5 40.2 50% 

 

One phase 

derated. 

6. 

 

No-6 30 

 

40.0 

 

39.8 

 

39.5 

 

40.2 o.k. 

 

 

7. No-7 30 39.8 39.9 39.0 40.2 o.k.  

8. No-8 30 39.8 40.1 38.1 40.2 o.k.  

9. No-9 40 0 45.4 45.8 53.6 100%  

10. No-10 40 53.4 53.0 52.6 53.6 o.k.  

11. 

 

 

No-11 40 

 

 

0 

 

 

0 

 

 

0 

 

 

53.6 100% 

 

 

Sparking seen on 

contractor due to 

loose connection 

12. No-12 40 53.7 52.8 52.1 53.6 o.k.  

13. No-13 40 54.0 53.4 53.5 53.6 o.k.  

14. No-14 40 53.2 54.1 52.8 53.6 o.k.  
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Capacitor Loading {250Kvar} for load center of Tower-2  

Sr. 

no. 

Capacitor 

Bank 

kVAr 

Connected 

Load in Ampere (A) Rated 

Amps 

% 

Deration 

Remarks 

R Y B 

1. No-1 12.5 16.4 16.7 16.5 16.7 o.k. 

Rated Voltage 

Level- 440 V 

Working 

Voltage Level- 

423 V, 

2. No-2 12.5 15.3 15.6 16.7 16.7 o.k.  

3. 

 

 

 

 

 

No-3 25 

 

 

 

 

 

0 

 

 

 

 

 

0 

 

 

 

 

 

0 

 

 

 

 

 

33.5 

 

 

 

 

 

100% 

 

 

 

 

 

1.Panel is in on 

Condition 

2.Capacitor 

Bank is 

Connected 

 

4. No-4 25 34.3 34.7 33.8 33.5 o.k.  

5. No-5 25 33.2 31.4 31.7 33.5 o.k.  

6. No-6 50 69.0 67.69 68.9 67 o.k.  

7. 

 

 

 

No-7 

75 

 

 

 

104 

 

 

 

103 

 

 

 

105 

 

 

 

100.5 

 

 

 

o.k. 

 

 

 

Plate Rating of 

Panel is 100 

KVAR but 

capacitor bank 

connected 

(25KVAR*3) 
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Capacitor Loading {400Kvar} for load center of Tower-2 

Sr. 

no. 

Capacitor 

Bank 

kVAr 

Connected 

Load in Ampere (A) Rated 

Amps 

% 

Duration 

Remarks 

R Y B 

1. No-1 25 23.07 28.7 28.2 33.5 26% 

 Rated Voltage 

440 V 

Working Voltage 

423 V, 

2. 

 

No-2 25 0 0 0 33.5 100% 

Capacitor Bank 

is Connected But 

load is Zero  

3. 

 

No-3 50 0 0 0 67 100% 

Capacitor Bank 

Wire is Fully 

Burnt 

4. 
 

No-4 
100 98.70 121 121 134 16% 

 

- 

5. 
 

No-5 
25 0 0 0 33.5 100% 

Capacitor Bank 

is Connected  

 

6. 

 

No-6 

 

25 

 

0 

 

0 

 

0 

 

33.5 
100% 

Capacitor Bank 

is Connected. 

 

7. 

 

No-7 

 

50 

 

39.29 

 

49.8 

 

55.1 

 

67 
41% 

 

- 

 

8. 

 

No-8 

 

100 

 

131.8 

 

133 

 

134 

 

134 
o.k. 

 

- 
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   STUDY OF POWER QUALITY  

 

Brief description of existing system and its operation 

The electricity billing is in High Tension and has Tariff Category (HV1PV Commercial)and 

based on two-part tariff structure. One part for capacity (or demand) drawn, the second part for 

actual energy drawn during the billing cycle in kvah. 

Measurement and Observations 

During the energy audit complete load profiling was carried out at 0.433kv main output of the 

transformers for 24hours and recorded the Voltage, %THD V, Current, %THD I, KW, KVA and 

Power Factor for both load centers of 2500kvaTransfomer at two different ACB’S. of L.T. Panel. 

The power quality and harmonics levels were also recorded at the main supply feeder. The actual 

recorded details are as below: 

Study of electrical distribution system  

1. During the energy audit the electrical distribution system was studied thoroughly. (For detail 

refer to graphs)  

2. The overall harmonics level at main supply point were found well within the permissible 

limit of IEEE norms in case of voltage but for current these are recorded on higher side from 

the level of recommended IEEE Norms in range of 15%-20% Refer the summary of 

Transformer load profile. The recommended IEEE level is 10% for current and 5% for 

voltage).  

Recently, electricity consumers have shown increasing concern for power quality. Indeed, power 

quality standards have become higher than before due to sensitivity of electronic gadgets and 

automation devices. Power Quality is the key to successful delivery of quality service of an IT 

industry. It is now even more critical to the industry because of the increasing application of 

electronic loads and electronic controllers, which are sensitive to the quality of power supplied.  

In this study, the consumers are provided with the basic knowledge of power quality, while on 

the other hand, the existent regulations are evaluated in terms of consumers’ rights so that poor 

power quality costs and loss are identified and amended. There are so many regulations in 

relation to the rights of electrical power consumers in legislation that regulates the relations 

between distribution companies and the consumers, whereas, in this study, only the issue of 

power quality is dealt with. 
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Harmonics are generated by semi-conductor 

control devices in the power supply of 

equipment because of distorted voltage and 

current waveforms. When the harmonic 

component is big, it may cause serious accidents 

such as overheating or noise in motors or 

transformers, burn out reactors in phase compensation capacitors, etc, Harmonic Current causes 

overheating of conductors and their insulation, overheating of transformers with increased losses, 

overloaded Neutral conductors, Neutral to Earth potential, overheating of capacitors and 

ultimately premature ageing or failure of equipment .Harmonic Voltage – causes linear loads to 

draw non-linear current resulting in current distortion effects, torque pulsation in motors, 

capacitor dielectric failure, insulation breakdown, server and network equipment power supply 

failure, electronic lighting failure, malfunction of sensitive electronic equipment and, again, 

excessive distortion in distribution supply networks. 

The Institute of Electrical & Electronic Engineers (IEEE), various government agencies and 

other organizations have been studying these problems and effects for several years. As a result, 

they have issued design guidelines and recommended practices  

The Institute of Electrical and Electronics Engineers (IEEE) & International Electro technical 

Commission (IEC) has published different slanders time to time in this regards to improve the 

quality of power. IEEE 1159 describes recommended practices for monitoring of power quality. 

Comparison of different standards given below in table, 

Parameter IEEE 519 IEC 61000-2-2 

(for equipment’s) 

EN 50160 

(only up to 35 kV) 

Harmonics a) THD voltage1.5 -5.0% 

THD current 5 -20% at PCC 

THD<8% Individual harmonics 

limit 0.5-6.0% 

Voltage 

Unbalance 

NA 2% 2-3% 

POWER QUALITY TERM 

Voltage Variation Compliance 

Voltage is relatively small deviations of voltage characteristics around their nominal or ideal 

values. The two basic examples are voltage magnitude and frequency. 

Voltages must be maintained within +6% of the of the nominal supply voltage according to the 

Electricity Act 1945 Section 25(1) (d) (Australia). The nominal voltage for the purposes of the 

Electricity Act and the Code is 240 V single-phase and 415 V three-phase. According to the 

Technical Rules, the steady state voltage must be within the following limits: 

+6% of the nominal voltage during normal conditions. 

+8% of the nominal voltage during maintenance conditions; and 

+ 10% of the nominal voltage during emergency conditions. 

http://en.wikipedia.org/wiki/Institute_of_Electrical_and_Electronics_Engineers
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LOAD PROFILE   

During the energy audit to assess the power quality of the hospital supply and load profile of the 

transformer, the auditor connected the power analyzer at 0.433kv of the 2500kva transformer for 

24hours at each load center. The outcome is given here in the form of graphs. The summary of 

the parameters is also given here for reference in a table.  

For evaluating the performance of the transformer’s auditor has calculated loading percentage on 

the transformer and found o.k.as given in remarks of summary. 

Summary of Load profile: 

Location  Voltage  % 

thdv

. 

Current  % 

thdi

. 

kw kva Power 

factor 

Remarks  

Transformer 

Load 

Center-A 

410 2.7 702-1996 15 Avg. 

775 

 and 

Max. 

1315  

Avg.  

809 

 and 

Max. 

1397 

0.958 

legging 

  

Transformer 

Load 

Center-B  

417 2.5 866-936 20 527 632 

 

0.83 

leading 

Transformer 

% Loading 

       58 
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Load profile for 2500KVATransformer  

LOAD CENTER 

A- 24 hours loading for 10 cables ACB Connected with Transformer  

Voltage: 

 

%Thdv: 
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Load in Amps: 

 

%Thdi: 
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Load in KW: 

 

Load in KVA: 
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Power Factor: 
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24 hours loading for 5/6 cables ACB Connected with Transformer  

Voltage: 

 

%Thdv: 
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Load in Amps.: 

 

%Thdi: 
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Load in KW: 

 

Load in KVA: 
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Power Factor: 
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Study of Lighting 

During the energy audit, the audit team tried to measure the lighting load in kw and running 

voltage level but due to the distribution system of lighting circuits, the team could not measure it 

as it was found distributed in scattered manner while voltage level was measured and found on 

higher side. The hospital management has taken the good initiative for energy saving in lighting 

as they have installed LED lights everywhere in the hospital and saved a lot. A few lights are 

working with UPS power which is already stabilized. The audit team has also measured the lux 

level of the hospital for different locations as tabulated below, which is quite applicable.  

Measured lighting load: - 

 

S. No. Location  Voltage level  Installed Load in kw 

1- Tower no-1 410 NA  

2- Tower no-2 412 NA  

  

Recommendations: 

Hospitals operate 24/7, making energy efficiency in lighting systems crucial for reducing 

costs and environmental impact. Here are some key strategies for power saving in 

hospital lighting: 

1-  Automated Lighting Systems 

a- Smart lighting systems adjust brightness based on occupancy and natural daylight. 

b- Motion sensors ensure lights are only on when needed. 

c- Automated schedules can reduce lighting energy use by 30%. 

2-  Lighting Controls 

a- Dimmers and daylight sensors optimize light levels. 

b- Timers and programmable controls prevent unnecessary energy waste. 

c- Hospitals can integrate IoT-based building management systems for real-time 

monitoring. 

3-  UV-C Disinfection Lighting 

a- Some hospitals use UV-C lighting to disinfect air and surfaces. 

b- This technology can improve hygiene while maintaining energy efficiency. 
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c- V-C disinfection lighting uses ultraviolet light to neutralize bacteria, viruses, and 

other harmful microorganisms. It works by breaking the DNA or RNA of these 

pathogens, rendering them harmless. 

How It Works 

Air Disinfection: UV-C lamps can be installed in HVAC systems or upper-air units 

to disinfect circulating air. 

Surface Disinfection: Used in hospitals, schools, offices, and public spaces to 

sanitize frequently touched surfaces. 

Benefits 

Effective: Can inactivate bacteria and viruses within seconds. 

Chemical-Free: Provides disinfection without the need for harsh chemicals. 

Energy-Efficient: More cost-effective than increasing mechanical ventilation. 
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Luminous Efficiency and Life of Prevailing Light Sources 

Type of Lamp Lumen/watt Color 

Rendering  

Index (CRI) 

Typical Usage Life (hrs) 

Rang

e 

Avg 

Incandescent 8-18 14 Excellent 
(100) 

Homes, restaurants, general 
lighting, emergency lighting 

1000 

Fluorescent 
lamps 

46-60 50 Good w.r.t. 
coating 
(67-77) 

Offices, shops, hospitals, homes 5000 

Compact 
fluorescent  
lamps (CFL) 

40-70 60 Very good 
(85) 

Hotels, shops, homes, offices 8000-
10000 

High pressure  
mercury 
(HPMV) 

44-57 50 Fair 
(45) 

General lighting in factories, 
garages,  
car parking, flood lighting 

5000 

Halogen 
lamps  

18-24 20 Excellent 
(100) 

Display, flood lighting, stadium  
exhibition grounds,  
construction areas 

2000-4000 

High pressure 
sodium  
(HPSV) SON 

67-
121 

90 Fair 
(22) 

General lighting in factories, ware 
houses, street lighting 

6000-
12000 

Low pressure 
sodium  
(LPSV) SOX 

101-
175 

150 Poor 
(10) 

Roadways, tunnels, canals, 
street lighting  

6000-
12000 

Metal halide 
lamps  

75-
125 

100 Good 
(70) 

Industrial bays, spotlighting, flood 
lighting, retail stores 

8000 

LED lamps 50-
100 

80 Very good 
(80) 

Office, industry, outdoor, retail,  
hospitals, etc 

30,000-
60,000 

Induction 
Lamps 

65-90 75 Very good 
(80) 

General lighting, factories, 
warehouse,  
Street lighting, flood lighting, etc 

60,000-
1,00,000 
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Performance Assessment of Lightings: 

It has been observed that the facility uses LED lights. The lux level was found within a specified 

range. Illumination will depend upon the visual precision required for which guidance can be 

derived from the recommended lux level tables.  

Details of Lighting, Lux level: 

S.No. Floor Area/Department Lux Level Average 

1 Tower 1 

MICU 7th Floor 421 425 431 419 415 422 

KTP ICU 751 741 744 769 758 753 

6th Floor Dialysis 1 1109 1123 1118 1102 1108 1112 

Dialysis 2 1052 1063 1054 1044 1049 1052 

6th Floor OPD 526 574 533 512 528 356 

5th Floor Female Ward 384 362 351 327 354 480 

5th Floor IPD 480 487 473 477 482 442 

4th Floor IPD Nursing 
Station 

449 430 438 441 452 468 

4th Floor Daycare-1 470 460 455 475 482 440 

4th Floor Daycare-2 436 455 428 415 466 454 

3rd Floor IPD 551 528 547 561 581 481 

3rd Floor Labor Room 480 475 493 488 471 581 

2nd Floor CCU-1 590 577 564 593 582 377 

2nd Floor CCU-2 380 366 347 391 399 419 

2nd Floor Pre-Operative 410 423 415 418 428 555 

2nd Floor CTVS ICU 553 569 561 548 542 777 

1st Floor Nursing 
Station 

778 770 794 768 774 521 

NSICU 1 510 524 536 514 522 526 

NSICU 2 525 517 529 533 528 196 

1st Floor Nursing 
Station 

190 210 201 196 182 209 

Admin Block 208 216 203 211 208 455 

Service Floor 
Laboratory 

453 442 463 468 447 357 
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Service Floor IP 
Pharmacy 

356 361 368 352 347 413 

Ground Floor PHP 410 422 419 403 409 655 

Ground Floor Sample 
Collection 

660 675 631 658 649 758 

Ground Floor Main 
Lobby 

753 748 739 781 768 544 

Ground Floor Main 
Emergency 

530 552 567 528 544 454 

Ground Floor ER Bed 
No-8 

463 428 467 455 459 389 

Ground Floor Billing 392 388 383 394 390 555 

Ground Floor ER RR2 557 566 541 548 562 427 

Ground Floor 
Reporting Room 

411 451 420 436 418 424 

S. No. Floor Area/Department Lux Level Average 

2 Tower 2 

9th Floor Pre-Operative 420 416 428 433 421 464 

8th Floor Nursing 
Station  

483 477 475 436 451 744 

8th Floor Nursing 
Station 

740 749 732 758 743 432 

8th Floor Nursing 
Station 

429 423 436 411 461 584 

7th Floor Nursing 
Station 

592 568 598 584 579 475 

7th Floor Nursing 
Station 

477 487 468 470 473 381 

7th Floor General Ward 389 374 368 389 384 472 

6th Floor Endoscopy 473 469 478 473 466 423 

Ground Floor OPD 420 435 428 418 416 514 

Ground Floor 
Treatment Room 

510 518 508 524 511 384 

Ground Floor 
Pharmacy 

380 372 396 394 376 480 

Ground Floor Help 
Desk 

480 468 497 491 466 458 

Ground Floor Nursing 
Station 

425 430 436 415 425 426 
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Lighting lux level Recommended by NBC-2016 for Hospital Building: 

The following Table gives the recommended illuminance range for different tasks and activities. 

Of the hospital. The values are related to the visual requirements of the task, to user's 

satisfaction, to practical experience and to the need for cost effective use of energy. (Source IS 

3646 (Part I): 1992 and as per National Electrical code 1985 ISI). Illumination will depend upon 

visual precision required for which guidance can be derived from the recommended lux level 

table. 

Lighting lux level Considered as recommended in the NBC 2016 Volume 2, Part-8, building 

services Section 1 Lighting and natural ventilation Table 4 recommended values of illuminance 

as shown below in the lighting lux level table. 

 

S. No Location Recommended Lux Level 

20.4 Hospitals  

20.4.1 Anesthetic rooms  

20.4.1.1 General 200-300-500 

20.4.1.2 Local 750-1000-1500 

20.4.2 Consulting areas  

20.4.2.1 General 200-300-500 

20.4.2.2 Examination 750-1000-1500 

20.4.3 Corridors  

20.4.3.1 General 100-150-200 

20.4.4 Ward corridors  

20.4.4.1 Day, screened from bays 150-200-300 

20.4.4.2 Day, open to natural light 150-200-300 
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  (total) 

20.4.4.3 Morning/Evening 100-150-200 

20.4.4.4 Night 5-10 

20.4.5 Cubicles  

20.4.5.1 General 200-300-500 

20.4.5.2 Treatment 750-1000-1500 

20.4.6 Examination  

20.4.6.1 General 200-300-500 

20.4.6.2 Local inspections 750-1000-1500 

20.4.7 Intensive therapy  

20.4.7.1 Bad head 30-50 

20.4.7.2 Circulation between bed ends 20-100-150 

20.4.7.3 Observations 200-300-500 

20.4.7.4 Local Observations 750-1000-1500 

20.4.7.5 Staff base (day) 200-300-500 

20.4.7.6 Staff base (night) 30 

20.4.8 Laboratories  

20.4.8.1 General 200-300-500 

20.4.5.2 Examination 300-500-750 

20.4.9 Nurses' stations  

20.4.9.1 Morning/day/evening 200-300-500 

20.4.9.2 Night desks 30 

20.4.9.3 Night, medical trolleys 50-100-150 

20.4.10 Operating theatres  



 

Page 41 of 125 
 

20.4.10.1 General 300-500-750 

20.4.10.2 Local 10 000 to 50 000 

20.4.11 Pathology departments  

20.4.11.1 General 200-300-500 

20.4.11.2 Examination 300-500-750 

20.4.11.3 Pharmacies 200-300-500 

20.4.11.4 Reception/enquiry 200-300-500 

20.4.11.5 Recovery rooms 200-300-500 

20.4.12 Ward-circulation  

20.4.12.1 Day 50-100-150 

20.4.12.2 Morning/evening 50-100-150 

20.4.12.3 Night 3-5 

20.4.13 Ward-bed head  

20.4.13.1 Morning/evening 30-50 

20.4.13.2 Reading 100-150-200 

20.4.14 Night  

20.4.14.1 Adult 0.1-1 

20.4.14.2 Pediatric 1 

20.4.14.3 Psychiatric 1.5 

20.4.14.4 Watch 5 

20.4.15 X-Ray areas  

20.4.15.1 General 150-200-300 

20.4.15.2 Diagnostic 150-200-300 

20.4.15.3 Operative 200-300-500 
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20.4.15.4 Process dark room 50 

20.4.16 Surgeries  

20.4.16.1 General 200-300-500 

20.4.16.2 Waiting rooms 100-150-200 

20.4.17 Dental surgeries  

20.4.17.1 Chair Special Lighting 

20.4.17.2 Laboratories 300-500-750 

20.4.18 Consulting rooms  

20.4.18.1 General 200-300-500 

20.4.18.2 Desk 300-500-750 

20.4.18.3 Examination couch 300-500-750 

20.4.18.4 Ophthalmic wall and near-vision 

charts 

300-500-750 
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EARTHING SYSTEM 

 

 During the audit, the audit team measured the earth resistance values for all the earth pits of the 

Hospital facility and tabulated as under with remarks. The inventory of earth pits was available.   

Recommendations:  

1- It is recommended that the inventory of earth pits should be maintained properly as 

discussed.  

2- Earth resistance values for all earth pits should be checked once in a year. 

Test Results 

S.No Earth Pit 

No. 

Location  Resistance 

Value in 

Ohm 

Recommended 

Level in Ohm 

Remark 

1. 1 Transformer Neutral EP-1 5.27 0.5Ω--5Ω At the 

marginal 

stage needs 

care. 

2. 2 Transformer Neutral EP-2 0.361 0.5Ω--5Ω ok 

3. 3 Transformer Body EP-1 0.099 0.5Ω--5Ω ok 

4. 4 Transformer Body EP-2 1.411 0.5Ω--5Ω ok 

5. 5 DG Set No-1, Neutral EP-1 1.203 0.5Ω--5Ω ok 

6. 6 DG Set No-1, Neutral EP-2 0.901 0.5Ω--5Ω ok 

7. 7 DG Set No-1, Body EP-1 0.81 0.5Ω--5Ω ok 

8. 8 DG Set No-1, Body EP-2 0.82 0.5Ω--5Ω ok 

9. 9 DG Set No-2, Neutral EP-1 0.83 0.5Ω--5Ω ok 
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10. 10 DG Set No-2, Neutral EP-2 0.73 0.5Ω--5Ω ok 

11. 11 DG Set No-2, Body EP-1 0.85 0.5Ω--5Ω ok 

12. 12 DG Set No-2, Body EP-2 0.87 0.5Ω--5Ω ok 

13. 13 LT Panel T1 0.35 0.5Ω--5Ω ok 

14. 14 LT Panel T1 0.40 0.5Ω--5Ω ok 

15. 15 UPS Tower 1 0.35 0.5Ω--5Ω ok 

16. 16 UPS Tower 1 0.35 0.5Ω--5Ω ok 

17. 17 UPS Tower 1 0.40 0.5Ω--5Ω ok 

18. 18 UPS Tower 1 0.40 0.5Ω--5Ω ok 

19. 19 Cath Lab 1 equipment 0.55 0.5Ω--5Ω ok 

20. 20 Cath Lab 1 equipment 0.56 0.5Ω--5Ω ok 

21. 21 Cath Lab-1 UPS Neutral 0.82 0.5Ω--5Ω ok 

22. 22 Cath Lab-1 UPS Neutral 0.76 0.5Ω--5Ω ok 

23. 23 Cath Lab-1 Body Earth 0.86 0.5Ω--5Ω ok 

24. 24 Cath Lab-2 equipment 0.85 0.5Ω--5Ω ok 

25. 25 Cath Lab-2 Equipment 0.92 0.5Ω--5Ω ok 

26. 26 Cath Lab-2 UPS Neutral 0.92 0.5Ω--5Ω ok 

27. 27 Cath Lab-2 UPS Neutral 0.85 0.5Ω--5Ω ok 

28. 28 Cath Lab-2 Body Earth 0.85 0.5Ω--5Ω ok 

29. 29 Diesel Yard equipment’s 0.82 0.5Ω--5Ω ok 

30. 30 Diesel Yard Diesel Tanker 0.74 0.5Ω--5Ω ok 

31. 31 MRI equipment 0.82 0.5Ω--5Ω ok 

32. 32 MRI equipment 0.74 0.5Ω--5Ω ok 



 

Page 45 of 125 
 

33. 33 MRI UPS Neutral 0.82 0.5Ω--5Ω ok 

34. 34 MRI Console 0.58 0.5Ω--5Ω ok 

35. 35 MRI Console 0.85 0.5Ω--5Ω ok 

36. 36 Fluoroscopy 0.26 0.5Ω--5Ω ok 

37. 37 Fluoroscopy 0.65 0.5Ω--5Ω ok 

38. 38 CT scan equipment 1.00 0.5Ω--5Ω ok 

39. 39 CT Scan equipment 1.00 0.5Ω--5Ω ok 

40. 40 CT Scan UPS 1.00 0.5Ω--5Ω ok 

41. 41 CT Scan UPS 0.66 0.5Ω--5Ω ok 

42. 42 IT Server 0.88 0.5Ω--5Ω ok 

43. 43 IT Server 0.86 0.5Ω--5Ω ok 

44. 44 IT Server 0.66 0.5Ω--5Ω ok 

45. 45 Tommo Therapy 5.85 

0.5Ω--5Ω 

At the 

marginal 

stage, needs 

care. 

46. 46 Tommo Therapy 4.81 0.5Ω--5Ω ok 

47. 47 Tommo Therapy 2.40 0.5Ω--5Ω ok 

48. 48 Tommo Therapy 5.81 

0.5Ω--5Ω 

At the 

marginal 

stage, needs 

care. 

49. 49 CT Sim 0.96 0.5Ω--5Ω ok 

50. 50 CT Sim 0.96 0.5Ω--5Ω ok 

51. 51 CT Sim 0.96 0.5Ω--5Ω ok 

52. 52 CT Sim 0.96 0.5Ω--5Ω ok 
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53. 53 WTP 0.43 0.5Ω--5Ω ok 

54. 54 WTP 0.47 0.5Ω--5Ω ok 

55. 55 STP 0.62 0.5Ω--5Ω ok 

56. 56 STP 0.60 0.5Ω--5Ω ok 

57. 57 Tower-2, LT Panel 0.60 0.5Ω--5Ω ok 

58. 58 Tower-2, LT Panel 0.60 0.5Ω--5Ω ok 

59. 59 Tower-2, LT Panel 0.85 0.5Ω--5Ω ok 

60. 60 Tower-2, LT Panel 0.86 0.5Ω--5Ω ok 

61. 61 Tower-2 UPS 1.16 0.5Ω--5Ω ok 

62. 62 Tower-2 UPS 1.05 0.5Ω--5Ω ok 

63. 63 Tower-2 UPS 1.25 0.5Ω--5Ω ok 

64. 64 Tower-2 UPS 1.22 0.5Ω--5Ω ok 

65. 65 Tower 2 Elevator 1.24 0.5Ω--5Ω ok 

66. 66 Tower 2 Elevator 1.25 0.5Ω--5Ω ok 

67. 67 Tower 2 Elevator 1.27 0.5Ω--5Ω ok 

68. 68 Tower 2 Electrical Floor Panel 1.26 0.5Ω--5Ω ok 

69. 69 Tower 2 Electrical Floor Panel 1.25 0.5Ω--5Ω ok 

70. 70 Tower 2 Electrical Floor Panel 1.27 0.5Ω--5Ω ok 

71 71 Tower 2 Electrical Floor Panel 1.13 0.5Ω--5Ω ok 

72. 72 Tower 2 Chiller Plant 1.10 0.5Ω--5Ω ok 

73. 73 Tower 2 Chiller Plant 1.01 0.5Ω--5Ω ok 

74. 74 Tower 2 Chiller Plant 1.11 0.5Ω--5Ω ok 

75. 75 Tower 2 Chiller Plant 0.98 0.5Ω--5Ω ok 
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76. 76 Tower-2 OT-1 0.86 0.5Ω--5Ω ok 

77. 77 Tower-2 OT-2 1.16 0.5Ω--5Ω ok 

78. 78 Tower-2 OT-3 1.05 0.5Ω--5Ω ok 

79. 79 Tower-2 OT-4 1.25 

 

0.5Ω--5Ω ok 

80. 80 Tower-2 OT-5 1.22 0.5Ω--5Ω ok 

81. 81 Tower-2 OT-6 1.24 0.5Ω--5Ω ok 

82. 82 Solar System EP AC-01 1.25 0.5Ω--5Ω ok 

83. 83 Solar System EP AC-02 1.27 0.5Ω--5Ω ok 

84. 84 Solar System EP AC-03 1.26 0.5Ω--5Ω ok 

85. 85 Solar System EP AC-04 1.01 0.5Ω--5Ω ok 

86. 86 Solar System EP DC-01 1.11 0.5Ω--5Ω ok 

87. 87 Solar System EP DC-02 0.98 0.5Ω--5Ω ok 

88. 88 Solar System EP DC-03 0.86 0.5Ω--5Ω ok 

89. 89 Solar System EP LA-01 1.06 0.5Ω--5Ω ok 

90. 90 Solar System EP LA-02 1.24 0.5Ω--5Ω ok 

91. 91 Solar System EP LA-03 1.25 0.5Ω--5Ω ok 

92. 92 Solar System COMM-01 1.27 0.5Ω--5Ω ok 

93. 93 Gama Camera 4.36 0.5Ω--5Ω ok 

94. 94 Linac No-1 10.21 0.5Ω--5Ω Required 

new earth 

pit. 

95. 95 Linac no-2 7.85 0.5Ω--5Ω -do- 
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Performance Evaluation of D.G Sets  

The hospital facility has installed two D.G sets of 1500kva, Cummins make as a captive power to 

run the facility electrical load smoothly during the power cut/power failure. To evaluate the 

performance of the D.G sets by calculating the specific fuel consumption, audit team has 

conducted the load trial for the D.G. Sets for a period of one an hour and recorded the parameters 

as given here for the reference along with the, total units generated and diesel consumed during 

the trial period (Refer the table).Team has also calibrated the Energy meters installed for its 

unit’s generation on the D.G panel and L.T Panel. It was also noticed that the fuel tank of D.G 

set is calibrated already.  

 S.No Diesel Generator Capacity (KVA) Make 

1 DG - 1 1500 Cummins 

2 DG - 2 1500 Cummins 

Observations: 

After load trial auditor has found that- 

1- Loading percentage on D.G sets was found on the lower side for no-1 i.e.54% so its 

specific fuel consumption was low while in the case of no-2 it was found 71% which is 

quite o.k.  reason why its specific fuel consumption is little bit good.  

2- Power factor level of both D.G sets was found o.k. 

3- Unit cost was coming slightly higher in the case D.G no-1. 

4- Auditor has also calibrated the D.G. Energy meters and L. T panel meters of both D. G 

Sets and found that it was running 2.3% fast which is negligible in case of D. G no-1 D. G 

panel meter while all others are o.k.in case of both D.G sets.  

Recommendations:  

Based on above observations, it is recommended that: 

1- Improve the loading %age on the D.G sets so that its specific fuel consumption units per 

Liters may be improved. (As per the Model of the D.G. sets its Specific fuel consumption 

should app.4.0 units per litters and more). The unit cost will reduce automatically at 

improved loading %age and improved specific fuel consumption. 
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D.G. Sets No-1 Load Trial 

Make Cummins 

Capacity  1500 kVA  

Trial 1.0 hrs. 

Generated KWH by auditors calibrated meter 

fluke Make. 

 638.6 kwh 

KWH recorded by D.G panel Meter  654 kwh 

KWH recorded by L.T room Meter 643 kwh 

H.S.D. Consumption During trial  240 Liters 

Landed cost of diesel 83.17/- Per Liters 

Specific fuel consumption i.e., Units/liters 

A- By Fluke Meter  

B- By D.G Meter  

C- By L.T Panel Meter. 

 

   

   

 2.66 

2.72 

2.67 

 

Unit Cost 30.57/- -- 31.26/-    

% Age Loading 53% -- 54.5% -  

Status of D.G.& L.T Panel KWH meters. D.G Meter is 2.3%. Fast while L.T Panel 

Meter is equal to calibrated fluke meter. 

 

Table 1 DG No-1-1500-kva Performance  
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D.G. Sets No-2 Load Trial 

Make Cummins 

Capacity  1500 kVA  

Trial 1.0 hrs. 

Generated KWH by auditors calibrated meter 

fluke Make. 

 847 kwh 

KWH recorded by D.G panel Meter  853 kwh 

KWH recorded by L.T room Meter 837 kwh 

H.S.D. Consumption During trial  260 Liters 

Landed cost of diesel 83.17/- Per Liters 

Specific fuel consumption i.e., Units/liters 

A- By Fluke Meter  

B- By D.G Meter  

C- By L.T Panel Meter. 

 

   

   

 3.25 

3.28 

3.21 

 

Unit Cost 25.35/- -- 25.90/-    

% Age Loading  69.7% -- 71% 

Status of D.G.  &L. T Panel KWH meter. All D.G Meter found o.k.  

 

Table 1 DG No-2-1500-kva Performance  

 

 

 

 

 

 

 



 

Page 51 of 125 
 

 

V, A, Hz, THD overview table for D.G NO-1 (1500KVA) 
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RMS Power overview table for D.G NO-1 (1500KVA) 
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V, A, Hz, THD overview table for D.G NO-2 (1500KVA) 
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RMS Power overview table for D.G NO-2 (1500KVA) 
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 Performance Evaluation of UPS System  

The hospital has installed 7 UPS of different capacity for different loads and locations i.e., 

200kva x 2nos. and100kva x 2nos.inTower no-1 &100kvax3nos. in Tower no-2. For 

evaluating the performance of the UPS system audit team has analysis load profile of all 

ups.at their input and output results are tabulated in summary.  

SUMMARY OF UPS LOAD FOR TOWER No-1&2 

 Measured Data 

UPS 

NO. 

Data  Voltage %thdv Current  %thdi kva Power 

factor 

Losses in 

kw & 

kva 

Net 

Internal 

ups 

losses in 

kw. 

Input 

v/s 

Output 

Remarks  

1, 

100kva  

Tower-

2 

Input 

Data 

405 3.2 23 30.5 15.18 0.82 12.4kw 

15.10kva 

- % 

Loading 

15.18 

-do- Output 

Data 

400 1  26 24.4 13.53 0.87 11.81kw 

  

13.53kva 

0.59kw -do- 

2, 

100kva 

Tower-

2 

Input 

Data 

400 3.3 19.08 31 14.62 0.80 11.69kw 

14.62kva 

- % 

Loading 

14.6 

-do- Output 

Data 

400 1.0 21.32 26.7 12.27 0.86 10.57kw 

12.27kva 

1.12kw -do- 

3, 

100kva 

Tower-

2 

Input 

Data 

414 3.4 20.56 32 14.11 0.78 11.0kw 

14.11kva 

- % 

Loading 

14.11 

-do- Output 

Data 

400 1.0  26.98 25.6 12.32 0.87 10.211kw 

12.32kva 

0.79kw -do- 

1, 

100kva 

Tower-

1 

Input 

Data 

406 4.1 64.55 73 47.71 0.75 29.57kw 

47.71kva 
- % 

Loading 

47.7% 
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-do- Output 

Data 

402 1.8 39.5 29 23.55 0.84 19.90kw 

23.55kva 

9.67kw -do- 

2, 

100kva 

Tower-

1 

Input 

Data 

406 4.0 47.93 60 32.71 0.68 22.28kw 

32.71kva 
- % 

Loading 

32.71 

-do- Output 

Data 

400 2.2  53.65 13.4 30.41 0.72 21.89kw 

30.41kva 

0.39kw -do- 

1, 

200kva 

Tower-

1 

Input 

Data 

398 1.2 103.4 25 65.36 0.92 60.60kw 

65.36kva 
- % 

Loading 

94 

-do- Output 

Data 

412 4.0 142.1 55.6 93.84 0.72 67.56kw 

93.84kva 

NIL -do- 

2, 

200kva 

Tower-

1 

Input 

Data 

415 3.4 132.6 58 89.50 0.71 63.43kw 

89.5kva 
- % 

Loading 

89.5 

-do- Output 

Data 

399 1.2 103.4 19.5 63.32 0.91 57.88kw 

63.32kva 

5.55kw -do- 

 Total 

losses 

per 

hour  

       18.11kw  

 

Observations: 

After analyzing the data, the auditor observed that- 

1- Loading percentage in kva was found low in the range of 14%-50% in most of the UPS. 

2- The Harmonics percentage in current was recorded on the higher side 13%-73%. 

3- Internal ups losses in kw were found app.18.11kw. 

4- Power factor level was recorded on lower side.  

Recommendations: 

On the basis of the above observations, it is recommended that-  

1- Increase the load on the ups so that harmonies may be reduced and internal losses may be 

minimized so load optimization is required. 

Total power losses at this load profile on annual basis: 

 

Annual energy monetary losses – 18.11 x 22 x 30days x12 months x 8.32  

                                                   =11,93,347 lakh per year. 
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Investment – Nil  

Only load is to be increased by optimizing the load and ensuring the 

proper working of the UPS Power. 

Analysis Suggestions 

1. Harmonics & Power Factor Impact:  

The Total Harmonic Distortion (THD) values indicate potential power quality 

issues. High THDi values suggest nonlinear loads, which could reduce efficiency. 

Optimizing power factor correction techniques (like installing capacitor banks) can 

mitigate this issue. 

2. Load Distribution Optimization:  

% Loading varies across different UPS units. If some units are underloaded while 

others are close to maximum capacity, redistributing loads may improve efficiency 

and extend battery life. 

Energy Conservation Measures 

1. Optimize UPS Usage:  

Consolidate lightly loaded UPS units or adjust their operation schedule based on 

demand to avoid unnecessary losses. 

2. Upgrade to High-Efficiency Models:  

If older models show higher internal losses, transitioning to newer UPS models with 

better efficiency ratings (e.g., those with ECOnversion mode) can save energy. 

3. Cooling System Efficiency:  

UPS losses contribute to heat load. Ensuring optimal cooling efficiency in the 

electrical room—such as using smart HVAC controls—reduces excess power 

consumption. 

4. Power Factor Correction:  

Installing active harmonic filters or capacitor banks can help maintain power factor 

close to 0.9+, reducing excess losses. 

5. Regular Maintenance & Monitoring:  

Ensure periodic battery testing, connections tightening, and calibration to maintain 

high efficiency and extend equipment life. 

Would you like help estimating potential energy savings based on these 

recommendations? I can assist with calculations. 
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Performance Evaluation of HVAC System  

Chiller: 
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Performance Evaluation of Chillers: - 

During audit, Chillers performance has been evaluated, chilled water & condenser water flow 

rate, compressor power has been measured. Logging has been done on compressor panel of 

chillers. Performance as summarized below. 

Sl. 

No. 
Particulars Chiller # 1 

Chiller # 2 

1 Chiller Make TRANE DAIKIN 

2 Chiller Rated TR 400 400 

3 Chiller Type SCREW CENTRIFUGAL 

4 Type of cooling Water Cooled Water Cooled 

5 Refrigerant HFC-134a R-134a 

6 Commissioning date 2012 2017 

7 Set Point °c 7 7 

8 Chiller Rated Input KW 269.4 264.5 

9 Designed KW/TR 0.67 0.66 

10 Date of measurement 11/05/2025 11/05/2025 

11 Loading - % 92% -95% 95% -100% 

12 Voltage, V 400 409 

13 Load Current, A 402 401 

14 Power Consumption, KW 242 260 

15 P.F. 0.89 0.92 

16 Chilled Water Inlet Temp., 
o
C 12.5 13 

17 Chilled Water Outlet Temp., 
o
C 8.2 9 

18 Chilled Water # Δt 
o
C 4.3 4 

19 Cooling Water Inlet Temp., 
o
C 27 29.7 

20 Cooling Water Outlet Temp., 
o
C 33.5 35.2 

21 Cooling Water#  Δt 
o
C 6.5 5.5 

22 Chilled Water Flow (m
3
/hr) 204 260 

23 Cooling Water Flow (m
3
/hr) 283 283 

24 Output TR 290 343 

25 
Specific Power Consumption 

(KW/TR) 
0.83 

0.75 

26 Remarks Running without Drive Running with Drive 

During the audit with plant management support chiller water flow rate inlet to evaporator section of 

chiller has been measured & performance has been evaluated operating chillers. The evaluated specific 

power consumption of Chiller-1 is 0.83KW/TR and Chiller -2 is 0.75 KW/TR, which is on higher side. 
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Saving Potential: 

C- Chiller No-1 

By optimizing the chiller performance 

Existing chiller KW/TR  : 0.83 KW/TR 

Proposed Chiller KW/TR  : 0.67 KW/TR 

Generation TR   : 290 TR 

Power saving   : (0.83 – 0.67) *290TR 

     : 46.4 kW 

Annual monetary saving  : 46.4 kW*8hours*180 days * Rs. 8.32 

     : Rs. 5,55,909/- 

D- Chiller No-2 

 

By optimizing the chiller performance 

Existing chiller KW/TR  : 0.75 KW/TR 

Proposed Chiller KW/TR  : 0.66 KW/TR 

Generation TR   : 343 TR 

Power saving   : (0.75 – 0.66) *343TR 

     : 30.87 kW 

Annual monetary saving  : 30.87 kW*20hours*250 days * Rs. 8.32 

     : Rs. 12,84,192/- 
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Findings and Observations 

1. Energy Efficiency: 
o Chiller #2, running with a variable frequency drive (VFD), shows better 

efficiency with a specific power consumption of 0.75 KW/TR, compared to 0.83 

KW/TR for Chiller #1. 

o Chiller #1 is operating without a drive, leading to higher energy usage. 

2. Temperature Differentials: 
o Chiller #1 has a 4.3°C chilled water temperature differential, whereas Chiller #2 

has a 4°C differential, indicating slightly better performance in heat transfer 

efficiency. 

o The cooling water temperature differential is 6.5°C for Chiller #1 and 5.5°C for 

Chiller #2, which suggests Chiller #1 has a more efficient condenser heat 

exchange. 

3. Flow Rates: 

 Chiller #2 has a higher chilled water flow rate (260 m³/hr) compared to Chiller #1 (204 

m³/hr), enhancing cooling capacity. 

 Cooling water flow rates are identical (283 m³/hr) for both chillers. 

Suggestions for Improvement & Energy Savings 

1. Install a Variable Frequency Drive (VFD) on Chiller #1 
o A VFD can optimize compressor performance, reduce startup and operational 

power consumption, and improve overall energy efficiency. 

2. Optimize Set Points & Improve Control Strategy 
o Fine-tuning the chilled water and cooling water set points can improve efficiency 

and reduce energy wastage. 

3. Improve Condenser Water Treatment & Cleaning 
o Regular cleaning of condenser coils and ensuring optimal water treatment will 

improve heat exchange efficiency. 

4. Schedule Preventive Maintenance 
o Periodic inspections of refrigerant charge, sensor calibration, and control system 

performance can prevent inefficiencies. 

5. Review Chilled Water Flow Rate 

 If possible, optimizing chilled water flow distribution can enhance cooling efficiency and 

reduce pump energy usage. 

By implementing these recommendations, both chillers can achieve better efficiency, lower 

energy consumption, and improve overall operational sustainability. 
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There are several advanced energy-saving technologies that can be applied to chillers to improve 

efficiency and reduce operational costs: 

1. AI-Driven Chiller Optimization 
o AI systems analyze real-time operational data to optimize load distribution and 

automate energy-saving adjustments. 

o Machine learning algorithms predict failures and optimize setpoints based on 

weather and occupancy. 

2. Variable Speed Drives (VSDs) for Compressors 
o VSDs adjust compressor speed to match cooling demand, reducing energy 

consumption by 25-35%. 

o Eliminates inefficiencies associated with fixed-speed operation, especially during 

low-load periods. 

3. Chilled Water Setpoint Optimization 
o Advanced algorithms manage chiller plants using real-time data and weather 

forecasts to optimize chilled water temperature setpoints. 

o Reduces energy consumption by up to 25% while maintaining cooling efficiency. 

4. Digital Twin Technology 
o Virtual replicas of chiller systems simulate performance under different scenarios 

to identify optimization opportunities without disrupting operations. 

o Helps in predictive maintenance and efficiency improvements. 

5. High-Efficiency Heat Exchangers 
o Latest technology applied to flooded-type shell and tube evaporators/condenser 

systems improves efficiency. 

o Enhances heat transfer and reduces energy losses. 

6. Advanced Refrigeration Technologies 

 Trans critical CO2 systems and adiabatic cooling methods reduce electricity use by 7-

37% compared to traditional refrigeration. 

 Improves sustainability and reduces environmental impact. 

Implementing these technologies can significantly enhance chiller performance, reduce energy 

consumption, and extend equipment lifespan.  
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Cooling Towers: 

A water cooling tower is used to cool water and is a huge heat exchanger, expelling building heat into the 

atmosphere and returning colder water to the chiller. A water-cooling tower receives warm water from a 

chiller. This warm water is known as condenser water because it gets heat in the condenser of the chiller. 

The chiller is typically at a lower level, like in a basement. The cooling tower’s role is to cool down the 

water, so it can return to the chiller to pick up more heat. 

The auditor has evaluated the effectiveness of Cooling Tower no1,2,3&4 used for Chiller Plant no-1&2 

(400 TR each) 

Observation: - 

Cooling tower effectiveness has been evaluated and as summarized below. 

  CT-1 (400 TR) CT-2(400TR) CT-3(400 TR) CT-4(400dTR) 

Cooling Water Inlet Temperature 
O
C 34.2 37.2 34.2 37.2 

Cooling Water Outlet Temperature 
O
C 30.3 31.7 28.8 31.6 

Ambient DBT 
O
C 36.0 36.0 36.0 36.0 

Ambient WBT 
O
C 21.5 22.5 22.5 22.5 

Range  3.9 5.5 5.4 5.6 

Approach  6.8 9.2 6.3 9.1 

Effectiveness % 36 37.4 46 38 

Results: Performance Cooling tower no 1,2 and 4 is not satisfactory although performance of cooling 

tower no-3 is little bit o.k. 

 

https://en.wikipedia.org/wiki/Water_cooling
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Physical Condition of cooling towers was not found as healthy as should be   

 

 

Here's an analysis of the cooling tower performance and some recommendations for 

improvement: 

Performance Analysis: 

1. Cooling Range (ΔT = Inlet Temperature - Outlet Temperature) 

o CT-1: 3.9°C 

o CT-2: 5.5°C 

o CT-3: 5.4°C 

o CT-4: 5.6°C 

o CT-2, CT-3, and CT-4 show better cooling range than CT-1, indicating more 

effective heat removal. 

2. Approach (Approach = Outlet Temperature - Ambient Wet Bulb Temperature) 

o CT-1: 6.8°C 

o CT-2: 9.2°C 
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o CT-3: 6.3°C 

o CT-4: 9.1°C 

o CT-3 has the lowest approach value, meaning it is performing best in 

achieving lower outlet water temperature relative to the ambient wet bulb 

temperature. 

3. Effectiveness (% = (Range / (Range + Approach)) × 100) 

 CT-1: 36% 

 CT-2: 37.4% 

 CT-3: 46% 

 CT-4: 38% 

 CT-3 has the highest effectiveness, indicating it is performing optimally compared to 

the others. 

Recommendations for Improvement: 

 Improve Airflow & Fan Efficiency: Ensuring proper airflow and optimizing fan 

speeds can help lower the approach temperature, improving cooling efficiency. 

 Optimize Water Distribution: Uneven water flow can create hotspots, reducing 

overall performance. Regularly check and adjust nozzles for uniform distribution. 

 Minimize Scaling & Fouling: Scale buildup and dirt reduce heat transfer efficiency. 

Regular descaling and cleaning can boost cooling effectiveness. 

 Check Fill Media Condition: If the fill media is deteriorated, replacing it can 

improve heat transfer efficiency. 

 Increase Water Treatment Efficiency: Proper chemical dosing and filtration help 

maintain optimal thermal performance. 

CT-3 is currently performing the best in terms of effectiveness, while CT-1 could use 

improvements in cooling range and approach. If further optimization is needed, conducting 

a detailed on-site assessment of fan operation, drift eliminators, and water distribution can 

yield more targeted solutions. 

Would you like a more detailed breakdown or assistance in drafting a formal report for 

this analysis? 
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There are several targeted energy-saving measures you can implement for your cooling towers to 

reduce power consumption and improve efficiency. Here's a structured approach: 

1. Optimize Fan System with VFDs 

 Install Variable Frequency Drives (VFDs) to adjust fan speed based on cooling demand instead 

of running fans at a fixed speed. 

 Lower fan speed during cooler ambient temperatures to reduce unnecessary energy usage. 

2. Improve Water Distribution & Flow Rate 

 Ensure uniform water distribution over fill media to maximize heat rejection. 

 Clean and unclog spray nozzles regularly to avoid uneven cooling and improve efficiency. 

 Monitor pump operation to optimize water circulation and minimize power waste. 

3. Enhance Heat Transfer Efficiency 

 Regularly clean fill media to remove scale, biological growth, and debris that reduce cooling 

performance. 

 Upgrade fill material to high-efficiency designs that improve water-air contact and cooling. 

4. Reduce Water Approach Temperature 

 Minimize approach temperature by improving air circulation and water flow rates. 

 Check ambient conditions and adjust settings to align with wet bulb temperature more 

effectively. 

5. Optimize Airflow & Ventilation 

 Ensure proper fan blade positioning for maximum airflow efficiency. 

 Eliminate obstructions in air intake and exhaust areas to maintain steady airflow. 

 Replace inefficient fans with energy-efficient models that consume less power. 

6. Water Treatment & Scaling Prevention 

 Implement water treatment solutions to prevent scaling, corrosion, and biological growth that 

reduce performance. 

 Regularly monitor water chemistry to maintain optimal cooling efficiency. 
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AHU: 

Air handling unit is sometimes abbreviated as “AHU.” As the name implies, an air handling unit 

is a piece of equipment that handles air. Its internal structure is very simple. The air handling unit 

(AHU) is the heart of central air conditioning. It collects outside air and room air, removes dust 

and other particles from the collected air, adjusts the temperature and humidity and then supplies 

comfortable and refreshing air-conditioned air into the rooms through ducts. 

 

At Max Hospital Vaishali Ghaziabad the total number of AHU installed were 126 in which some 

AHUS are floor mounted while remaining are ceiling mounted. 
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AHU Performance Evaluation: 

 During the audit the audit team has measured electrical parameters of few the working AHU and 

tabulated as below. AHU are maintained by regular cleaning and maintenance even then there is 

a scope to improve their performance as suggested below.  

AHU Fan Motor Loading 

Location of 

AHU 

 

Motor 

Rating 

In KW. 

 

CFM V %THDV A %THDI KW PF 
Mode of   

Drive 

Frequen

cy 

Tower -1 

Floor  

B-2 

PET CT 

5.5 4500 400 3.1 5.92 4.5 1.86 0.45 
Without 

VFD 
Na 

Tower -1 

Floor  

B-2 
GAMA 

Camara. 

5.5 4200 400 3.6 4.64 9.1 1.92 0.62 
Without 

VFD 
Na 

Tower-1 

Floor  

B-2 

CSSD  

7.5 7000 385 5.3 5.15 2.9 3.27 0.95 No VFD Na 

Emergency  5.5 4000 402 3.5 4.14 190 1.05 0.39 With VFD 24.8 HZ 

Tower-2  

O.T Corridor  

5.5 4500 405 3.1 5.85 4.6 1.14 0.71 No VFD 50 HZ 

Ground 

Floor 

Emergency 

Tower-1  

11 10,000 419 2.5 11.60 13.2 5.0 0.59 No VFD 50 HZ 

OPD First 

Floor  
5.5 8800 410 3.2 4.18 31.4 2.8 0.95 With VFD 25 HZ 

Dental 

Frist Floor 
5.5 5000 405 3.1 6.3 1.8 3.84 0.86 No VFD 50 HZ 
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Neuro 

ICU2 

 1ST Floor 

5.5 4000 403 2.8 7.92 4.7 4.3 0.81 No VFD 50 HZ 

P ICU 2
ND

 

Floor 
5.5 5500 405 3.7 6.29 9 3.45 0.79 No VFD 50 HZ 

CCO 

2
ND

 Floor. 
5.5 4000 405 3.9 11.9 9.5 4.7 0.78 No VFD 50 HZ 

 

Actual CFM, TR, Power &Specific Power for the following working AHU: - 

During the study the audit team measured the air velocity in m/s at different locations of the 

AHU filter and measured the area of the filter in m2 and calculated the actual CFM and TR for 

working AHU as tabulated below along with the power in kw and specific power kw/TR.    

 AHU NO. 

 

 

Air 

Vel.(m/s) 

 

Area Of 

Filter (m²) 

 

 Rated 

cfm 

 

Actual 

working 

cfm 

Rated 

TR 

Actual 

Working 

TR 

Power 

in kw 

Specific 

Power 
KW/TR 

Tower -1 

Floor  

B-2 

PET CT 

1.9 

 

 

 

 

0.64 

 

 

 

 

4500 

 

 
 

2575 11.25 6.4 1.86 

 

 
 

0.29 

Tower -1 

Floor  

B-2 
GAMA 

Camara. 

1.2 

 

 

 

 

 

 

1.25 

 

 

 

 

 

 

4200 

 

 

 
 

3150 10.5 7.85 
1.92 

 

 

 
 

0.24 

Tower-1 

Floor  

B-2 

CSSD  

1.2 

 

 

 

 

1.5 

 

 

 

7000 

 

 
 

 

3811 

 

 

 

 

17.5 

 

9.5 

 

 

3.27 

 

 
 

 

0.34 

Emergency  
1.1 

 
 

1.12 
 
 

4000 

 
 

2608 10 6.52 1.05 

 
 

0.16 

Tower-2  

O.T Corridor  

1.2 
 
 

1.25 
 
 

4500 

 
 

3175 11.25 7.9 1.14 

 
 

0.14 

Ground 

Floor 

Emergency 

Tower-1 

2.5 
 
 
 
 

1.86 
 
 
 
 

10000 
 
 
 
 

7200 25 18 5.0 
 
 
 
 

0.27 
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OPD First 

Floor 

1.6 
 

1.86 
 

8800 
 

5305 22 13 2.8 
 

0.22 

Dental Frist 
Floor  

1.2 
 

1.12 
 

5000 
 

2819 12.5 7 3.84 
 

0.54 

Neuro ICU2 

 1ST Floor 

1.3 
 
 

0.83 
 
 

4000 
 
 

2284 10 5.71 4.3 
 
 

0.75 

P ICU 2
ND

 

Floor 
1.1 

 
1.09 

 

5500 
 

2538 13.75 6.35 3.45 
 

0.54 

CCU 

2
ND

 Floor. 

1.1 
 
 

1.8 
 
 

4000 
 
 

3000 10 7.5 4.7 
 
 

0.62 

 

 

Observation and Recommendation: 

 Management has taken a very effective step by installing VFD in some AHU's and 

Temperature sensor to control the flow of chilled water in AHU.  

 The performance evaluation of all AHU's is not so satisfactory as should be. Here we 

recommend cleaning the filters to maintain the specific power consumption KW/TR of 

AHU's as low as possible. 

Other Observations affecting the performance of AHU:  

1.  Three-way water control flow valves are not functioning properly, so these are to be 

checked for proper function. 

2. AHU water pipeline inlet/outlet piping butterfly’s valves should be in proper operation. 

3. Variable speed drives are to be checked for proper function on the basis of air 

requirement the air flow can be adjusted to reduce power consumption by reducing the 

speed in %age i.e. 10%, 20%, 30% etc. 

4. AHU showing less cfm can be improved by proper maintenance. 

5. BMS system should be implemented properly. 
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Energy saving aspects in case of AHU: - 

 

1. Optimizing Air Velocity and Filter Area: 

o The air velocity (Air Vel.) and the area of the filter (Area Of Filter) are crucial 

parameters. Ensuring that these are optimized can reduce the resistance to airflow, 

thereby reducing the energy required to move the air. For example, the PET CT 

unit has an air velocity of 1.9 m/s and a filter area of 0.64 m², which seems to be 

well balanced 1. 

2. Balancing Rated and Actual Working CFM: 

o The difference between the rated cfm and the actual working cfm indicates 

potential inefficiencies. For instance, the PET CT unit is rated at 4500 cfm but is 

working at 2575 cfm. Ensuring that the AHUs operate closer to their rated cfm 

can improve efficiency 1. 

3. Improving Specific Power Consumption: 

o Specific power consumption (Specific Power KW/TR) is a key metric. Lower 

values indicate better efficiency. For example, the PET CT unit has a specific 

power consumption of 0.29 KW/TR, which is relatively efficient 1. Units with 

higher specific power consumption, such as the Neuro ICU2 unit with 0.75 

KW/TR, could benefit from optimization. 

4. Regular Maintenance and Cleaning: 

o Regular maintenance and cleaning of filters and coils can significantly improve 

the efficiency of AHUs. Dirty filters and coils increase resistance to airflow, 

causing the system to work harder and consume more energy. 

5. Variable Frequency Drives (VFDs): 

o Installing VFDs on AHU fans can help in adjusting the fan speed based on the 

actual demand, thereby saving energy. This is particularly useful in systems 

where the load varies throughout the day. 

6. Energy Recovery Systems: 

o Implementing energy recovery systems, such as heat recovery wheels or plates, 

can capture waste energy from exhaust air and use it to pre-condition incoming 

fresh air, reducing the load on the AHUs. 

By focusing on these aspects, you can enhance the energy efficiency of your AHUs and 

achieve significant energy savings.  
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 MOTOR LOADING 

 

During the audit the team took the load profile for the below- machines and tabulated below. The 

auditor has also calculated the loading %age on the motors. 

Annexure-1 

Motor Loading  

Sr. No. Location 
Motor 

kW 

Electrical Parameters 

% 

Loading 
Remarks 

Voltage  % 

THDV 

 

Current  

 

% 

THDI 

 

kW P.F. 

1. 

Condenser 

Pump  

No-2 

 

30 410 3.0 47 3.2 28.95 0.84 96.5% 
 Without 

VFD 
 

2. 

Secondary 

Pump-1 

 

37 412 2.7 48.5 47 31.75 0.90 89 % 

With 

drive 
At 

Frequency 

47 

3. 

Secondary 

Pump-3 

 

30 411 2.5 39 50 24 0.86 80 % 

With 

drive 

 
At 

Frequency 

42 

4. 

Secondary 

Pump-5 

 

18.5 410 2.5 25 45 16 0.9 86% 

With 

drive 

 
At 

Frequency 

45 

5. 

Primary 

Pump  

No-2  

11 403 3.2 12 11 8.32 0.99 75.6 % No drive  

6. 
Primary 

Pump  
11 410 3.5 20 16.6 11.3 0.80 100 % No drive 
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No-6 

7. 

Cooling 

Tower  

No -1 

Fan No-1 

Fan no-2 

 

 

 

9.3 

each 

 

400 

400 

 

3.2 

- 

 

10 

13 

 

4 

- 

 

4.5 

6.84 

 

0.66 

0.74 

 

 

48 % 

73.5 % 

No drive    

8. 

Cooling 

Tower  

No-2 

Fan no-1 

 

 

 

 

9.3 410 3.0 12 6 8.38 0.99 90 % No drive    

9. 

Cooling 

Tower  

N-3 

Fan no-1 

 

 

 

9.3 400 - 7 - 3.78 0.74 41 % No drive    

10. 

Cooling 

Tower 

No-4 

Fan no-1 

Fan no-2 

 

 

 

9.3 

each 

 

 

400 

410 

 

 

- 

- 

 

 

12 

10 

 

 

4 

- 

 

 

3.5 

4.4 

 

 

0.44 

0.49 

 

 

37 % 

47 % 

 

No drive    

 

Chiller Loading  

Sr. No. 
Name of 

Feeder 

Electrical Parameter 

Remarks 
Voltage   

% THDV 

 

Current  % 

THDI 

 

kW P.F. 

1. 

Chiller 

No-1 

TRANE  

(400TR) 

400 3.2 402 3.4 242 0.89 
92% 

Loading  

2- 

Chiller 

No-2 

DAIKIN  

(400TR) 

409 3.5 401 40 260 0.91 95% 
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. 

 

Electrical Feeder Loading  

 

During the audit the team took the load profile along with the harmonics level for the below 

Electrical feeders at L. T panel and tabulated here for the reference.As below. 

Annexure-2 

Electrical Feeder Loading (LT Room Panel) 

Sr. no. Name of Feeder 

Electrical Parameter 

Remarks 
Voltage  % 

THD 

(V) 

Curren

t  

% 

THD 

(I) 

kW 

KVA 

P.F. 

1. 
Main LT Panel 

Block A 
404 3.5 649 35.0 415.5 459 0.91  

2. 

Main LT Panel 

Block B 

(Outgoing to Q5) 

405 3.2 195 19.1 133.1 118.4 0.88  

3. 

Main LT Panel 

Block B 

 (Outgoing to Q3) 

401 3.3 196 14 130.8 135.6 0.96  

4. 
HVAC Outgoing 

from Q5 
404 3.0 68 2.7 41.58 48.08 0.86  

5. 
Raising Main-2 

(B-side) 
408 3.1 115 34.0 68.21 81.53 0.87  

6. Incomer-3 from Q5 416 2.8 165 18.9 104.9 128.0 0.87  

7. 
Incomer-2 

(B-side) 
414 2.9 190 15.4 132.5 139.3 0.96  
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8. 
Rising Main-1 

(B-side) 
414 2.9 12 14.2 10.56 11.67 0.91  

9. 
UPS Input Panel 

(Incomer B-Side) 
414 2.8 54 31.1 33.29 44.02 0.79  

10. 
HVAC-2 Outgoing 

from Q3 
415 2.9 121 21 73.68 82.89 0.89  

11. Incomer-1 404 3.0 909 19.5 533.9 645 0.84  

12. 
HVAC-3  

Outgoing 
404 3.2 509 33.6 333.7 360 0.92  

13. 

MDB-1  

Lightning and 

Power 

405 3.3 15 98.8 10.75 15.30 0.69  

14. 

MDB-2  

Basement 

Ventilation 

404 3.1 25 5.6 11.76 13.21 0.65  

15. Laundry  402 3.5 18 3.2 11.72 13.93 0.84  

16. STP 402 3.3 44 4.8 20.35 31.61 0.64  
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Thermography of Electrical Distribution System  

 

1. Panel Name: Main LT Panel(Block-A) 

Panel No.: Panel-01 
Panel Location: LT Room, TRF, DG & GAS Genset Changeover Panel  
 

 
Measurement Results  

 
 

 
 
 
 
 

 

 
 
 
 
 
 
 

 
 

 

 

 

 

 

 

 

 
 

 
 
 
 
 
 
 

 
 

 
 
 
 

 
 
 

 

 

 

 

 

 

 

 

 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 32.2 

2. Cold Point 27.7 

3. Hot Point 38.9 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 34.9 

2. Cold Point 28.6 

3. Hot Point 38.8 

Figure: 1 

 

Figure: 2 
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2. Panel Name: Main LT Panel (Block-B) 
Panel No.: Panel-02 

Panel Location: LT Room, TRF, DG & GAS Genset Changeover Panel 
 

Measurement Results  
 
 
 
 

 
 
 
 
 
 
 

 
 
 
 

 
 

 

 

 

 

 

 

 

 

 
 

 

 
 
 
 
 
 
 

 
 
 
 

 
 
 

 
 

 

 

 

 

 

 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 31.9 

2. Cold Point 28.6 

3. Hot Point 34.1 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 29.5 

2. Cold Point 26.0 

3. Hot Point 34.0 

Figure: 1 

 

Figure: 2 
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3. Panel Name: TRF Incomer-1 

Panel No.: Panel-03 

Panel Location: LT Room, TRF, DG & GAS Genset Changeover Panel 
 

Measurement Results 
 
 
 
 

 
 
 
 
 
 
 

 
 
 
 

 
 

 

 

 

 

 

 

 

 

 
 
 
 
 
 

 
 
 
 
 
 

 
 

 
 
 

 

 

 

 

 

 

 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 33.7 

2. Cold Point 28.4 

3. Hot Point 69.8 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 45.4 

2. Cold Point 28.8 

3. Hot Point 67.6 

Figure: 1 

 

Figure: 2 

 



 

Page 79 of 125 

 

 
 

 
 
 
 
 

 
 
 
 
 
 
 

 
 
 

 

 

 

 
 
 
 
 
 
 

 
 
 
 
 
 

 
 
 
 

 
 

 

 

 

 

 

 

 

 

 

 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 51.1 

2. Cold Point 29.0 

3. Hot Point 72.7 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 61.5 

2. Cold Point 29.6 

3. Hot Point 66.1 

Figure: 3 

 

Figure: 4 
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4. Panel Name: Bus Coupler-1 

Panel No.: Panel-04 

Panel Location: LT Room, TRF, DG & GAS Genset Changeover Panel 
 

Measurement Results 
 
 
 
 

 
 
 
 
 
 
 

 
 
 
 

 
 

 

 

 

 

 

 

 

 

 
 
 
 
 
 

 
 
 
 
 
 

 
 

 
 
 

 

 

 

 

 

 

 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 32.4 

2. Cold Point 27.8 

3. Hot Point 68.3 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 58.5 

2. Cold Point 28.2 

3. Hot Point 94.8 

Figure: 1 

 

Figure: 2 
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5. Panel Name: Main LT Panel (Block-A) 
Panel No.: Panel-05 
Panel Location: LT Room, TRF, DG & GAS Genset Changeover Panel 

 
Measurement Results 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 28.6 

2. Cold Point 26.5 

3. Hot Point 32.4 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 29.9 

2. Cold Point 28.0 

3. Hot Point 34.2 

Figure: 1 

 

Figure: 2 
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6. Panel Name: Mail LT Panel (Block-B) 

Panel No.: Panel-06 
Panel Location: LT Room, TRF, DG & GAS Genset Changeover Panel 

Measurement Results 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 30.4 

2. Cold Point 28.5 

3. Hot Point 32.6 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 28.1 

2. Cold Point 26.0 

3. Hot Point 30.3 

Figure: 1 

 

Figure: 2 
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7. Panel Name: Bus Coupler-2 

Panel No.: Panel-07 
Panel Location: LT Room, TRF, DG & GAS Genset Changeover Panel 

Measurement Results 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 47.0 

2. Cold Point 30.0 

3. Hot Point 49.1 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 31.5 

2. Cold Point 28.6 

3. Hot Point 47.9 

Figure: 1 

 

Figure: 2 
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8. Panel Name: Mail LT Panel (Block-A) 
Panel No.: Panel-08 
Panel Location: LT Room, TRF, DG & GAS Genset Changeover Panel 

Measurement Results 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 42.2 

2. Cold Point 32.7 

3. Hot Point 51.9 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 33.4 

2. Cold Point 26.9 

3. Hot Point 64.7 

Figure: 1 

 

Figure: 2 
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9. Panel Name: SPARE 

Panel No.: Panel-09 
Panel Location: LT Room, TRF, DG & GAS Genset Changeover Panel 

Measurement Results 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 28.5 

2. Cold Point 26.4 

3. Hot Point 35.3 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 32.3 

2. Cold Point 29.6 

3. Hot Point 36.8 

Figure: 1 

 

Figure: 2 
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10. Panel Name: Metering & Incomer From Main 

Panel No.: Panel-10 

Panel Location: LT Room, TRF, DG & GAS Genset Changeover Panel 
Measurement Results 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 31.9 

2. Cold Point 26.9 

3. Hot Point 45.7 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 43.9 

2. Cold Point 32.0 

3. Hot Point 55.3 

Figure: 1 

 

Figure: 2 
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11. Panel Name: Main LT Panel (Block-B) 
Panel No.: Panel-11 
Panel Location: LT Room, TRF, DG & GAS Genset Changeover Panel 

Measurement Results 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 32.4 

2. Cold Point 26.8 

3. Hot Point 54.1 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 46.3 

2. Cold Point 28.7 

3. Hot Point 52.2 

Figure: 1 

 

Figure: 2 
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12 Panel Name: 400 KVAR CAP Panel 

Panel No.: Panel-12 
Panel Location: LT Room, Capacitor Panel 

Measurement Results 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 41.7 

2. Cold Point 33.9 

3. Hot Point 46.7 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 41.9 

2. Cold Point 35.2 

3. Hot Point 50.3 

Figure: 2 

 

Figure: 1 
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S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 39.8 

2. Cold Point 36.5 

3. Hot Point 53.8 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 48.7 

2. Cold Point 36.3 

3. Hot Point 86.8 

Figure: 3 

 

Figure: 4 
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S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 47.1 

2. Cold Point 38.7 

3. Hot Point 77.1 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 52.2 

2. Cold Point 40.4 

3. Hot Point 82.6 

Figure: 5 

 

Figure: 6 

 



 

Page 91 of 125 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 44.1 

2. Cold Point 38.4 

3. Hot Point 68.7 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 49.8 

2. Cold Point 35.1 

3. Hot Point 88.0 

Figure: 7 

 

Figure: 8 
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S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 40.8 

2. Cold Point 33.6 

3. Hot Point 55.1 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 42.2 

2. Cold Point 34.5 

3. Hot Point 60.7 

Figure: 9 

 

Figure: 10 
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S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 44.4 

2. Cold Point 33.6 

3. Hot Point 73.0 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 55.0 

2. Cold Point 35.0 

3. Hot Point 82.8 

Figure: 11 

 

Figure: 12 
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S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 47.8 

2. Cold Point 40.5 

3. Hot Point 117 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 55.3 

2. Cold Point 34.9 

3. Hot Point 74.6 

Figure: 13 

 

Figure: 14 
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S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 50.8 

2. Cold Point 34.7 

3. Hot Point 103 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 47.2 

2. Cold Point 34.4 

3. Hot Point 97.6 

Figure: 15 

 

Figure: 16 
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13. Panel Name: Main HVAC Panel 
Panel No.: Panel-13 
Panel Location: LT Room, Main LT Panel (Block-B) 

Measurement Results 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 36.2 

2. Cold Point 33.4 

3. Hot Point 110 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 30.7 

2. Cold Point 26.5 

3. Hot Point 39.4 

Figure: 1 

 

Figure: 17 
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14. Panel Name: Incomer-1 

Panel No.: Panel-14 
Panel Location: LT Room, Main LT Panel (Block-B) 

Measurement Results 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 35.3 

2. Cold Point 30.9 

3. Hot Point 42.4 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 30.8 

2. Cold Point 25.7 

3. Hot Point 48.0 

Figure: 1 

 

Figure: 2 
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15. Panel Name: Bus Coupler-1 

Panel No.: Panel-15 
Panel Location: LT Room, Main LT Panel (Block-B) 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 42.6 

2. Cold Point 29.4 

3. Hot Point 66.2 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 28.6 

2. Cold Point 25.8 

3. Hot Point 40.1 

Figure: 2 

 

Figure: 1 
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16. Panel Name: Main HVAC Panel-2 

Panel No.: Panel-16 
Panel Location: LT Room, Main LT Panel (Block-B) 

Measurement Results 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 32.7 

2. Cold Point 27.6 

3. Hot Point 39.7 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 27.4 

2. Cold Point 24.8 

3. Hot Point 30.4 

Figure: 1 

 

Figure: 2 
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17. Panel Name: Incomer-3 
Panel No.: Panel-17 
Panel Location: LT Room, Main LT Panel (Block-B) 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 31.1 

2. Cold Point 26.5 

3. Hot Point 44.6 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 28.5 

2. Cold Point 24.8 

3. Hot Point 40.8 

Figure: 2 

 

Figure: 1 
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18. Panel Name: HVAC Panel 

Panel No.: Panel-18 
Panel Location: LT Room, Main LT Panel (Block-B) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 27.9 

2. Cold Point 25.1 

3. Hot Point 29.3 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 27.1 

2. Cold Point 23.9 

3. Hot Point 28.9 

Figure: 2 

 

Figure: 1 
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19. Panel Name: Incomer-1 

Panel No.: Panel-19 
Panel Location: Chiller Plant Room (New Building) MCC Panel 

Measurement Results 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 25.5 

2. Cold Point 22.5 

3. Hot Point 27.3 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 37.7 

2. Cold Point 34.0 

3. Hot Point 44.1 

Figure: 1 

 

Figure: 2 
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20. Panel Name: Cooling Tower Fan-2 

Panel No.: Panel-20 
Panel Location: Chiller Plant Room (New Building) MCC Panel 

Measurement Results 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 45.8 

2. Cold Point 36.4 

3. Hot Point 48.5 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 33.9 

2. Cold Point 31.1 

3. Hot Point 48.4 

Figure: 1 

 

Figure: 2 
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S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 34.5 

2. Cold Point 32.0 

3. Hot Point 57.4 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 35.0 

2. Cold Point 32.0 

3. Hot Point 38.7 

Figure: 2 

 

Figure: 3 
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21. Panel Name: Hot Water Pump-1 

Panel No.: Panel-21 
Panel Location: Chiller Plant Room (New Building) MCC Panel 

Measurement Results 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 38.3 

2. Cold Point 33.4 

3. Hot Point 47.2 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 35.7 

2. Cold Point 32.4 

3. Hot Point 58.3 

Figure: 1 

 

Figure: 2 
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22. Panel Name: 25 HP Secondary Chiller Water Pump-2 

Panel No.: Panel-22 
Panel Location: Chiller Plant Room (New Building) MCC Panel 

Measurement Results 
 

 

 

 

 

 

 

 

 

 

 

 

 

23. Panel Name: Transformer-1 Secondary Pump-4 
Panel No.: Panel-23 

Panel Location: Chiller Plant Room (New Building) MCC Panel 
Measurement Results 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 33.7 

2. Cold Point 33.0 

3. Hot Point 43.0 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 37.7 

2. Cold Point 30.6 

3. Hot Point 72.0 

Figure: 1 

 

Figure: 1 
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24. Panel Name: Cooling Tower-1 
Panel No.: Panel-24 

Panel Location: Chiller Plant Room (New Building) MCC Panel 
Measurement Results 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 44.1 

2. Cold Point 35.2 

3. Hot Point 47.6 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 36.2 

2. Cold Point 31.8 

3. Hot Point 53.6 

Figure: 2 

 

Figure: 1 
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25. Panel Name: Tr-1 Secondary Pump-2 
Panel No.: Panel-25 
Panel Location: Chiller Plant Room (New Building) MCC Panel 

Measurement Results 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 41.3 

2. Cold Point 35.7 

3. Hot Point 49.6 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 56.5 

2. Cold Point 32.0 

3. Hot Point 72.5 

Figure: 2 

 

Figure: 1 
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26. Panel Name: Incomer-3 

Panel No.: Panel-26 
Panel Location: Chiller Plant Room (New Building) MCC Panel 

Measurement Results 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 47.8 

2. Cold Point 32.9 

3. Hot Point 77.9 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 35.1 

2. Cold Point 31.5 

3. Hot Point 38.0 

Figure: 2 

 

Figure: 1 
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S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 36.6 

2. Cold Point 33.3 

3. Hot Point 38.5 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 36.4 

2. Cold Point 32.8 

3. Hot Point 41.7 

Figure: 2 

 

Figure: 3 
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27. Panel Name: VED Panel Sec-Pump 37kw 

Panel No.: Panel-27 
Panel Location: Chiller Plant Room (New Building) 

Measurement Results 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 58.3 

2. Cold Point 38.8 

3. Hot Point 106 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 47.3 

2. Cold Point 40.4 

3. Hot Point 114 

Figure: 2 

 

Figure: 1 
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28. Panel Name: VED Panel Sec-Pump 30kw 

Panel No.: Panel-28 
Panel Location: Chiller Plant Room (New Building) 

Measurement Results 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 43.0 

2. Cold Point 35.8 

3. Hot Point 92.6 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 51.5 

2. Cold Point 40.1 

3. Hot Point 114 

Figure: 1 

 

Figure: 2 
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29. Panel Name: Chiller-1 

Panel No.: Panel-29 
Panel Location: Tower-1, Chiller Plant 

Measurement Results 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 26.4 

2. Cold Point 24.4 

3. Hot Point 30.0 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 27.9 

2. Cold Point 25.6 

3. Hot Point 33.7 

Figure: 1 

 

Figure: 2 
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30. Panel Name: Cooling Tower-3 
Panel No.: Panel-30 

Panel Location: Tower-1, Chiller Plant 
Measurement Results 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 30.7 

2. Cold Point 25.8 

3. Hot Point 36.8 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 33.9 

2. Cold Point 24.1 

3. Hot Point 48.7 

Figure: 1 

 

Figure: 3 
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31. Panel Name: CT SIM UPS 160KVA 

Panel No.: Panel-31 
Panel Location: Building No. 1, LT Room (Main LT Panel) 

Measurement Results 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 28.4 

2. Cold Point 24.6 

3. Hot Point 32.9 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 28.4 

2. Cold Point 26.3 

3. Hot Point 32.6 

Figure: 2 

 

Figure: 1 
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S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 29.2 

2. Cold Point 25.7 

3. Hot Point 41.9 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 28.2 

2. Cold Point 24.9 

3. Hot Point 40.2 

Figure: 2 

 

Figure: 3 
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S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 31.9 

2. Cold Point 28.1 

3. Hot Point 35.8 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 32.7 

2. Cold Point 24.1 

3. Hot Point 36.1 

Figure: 4 

 

Figure: 5 
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32. Panel Name: CT SIM UPS 160KVA 

Panel No.: Panel-32 
Panel Location: Building No. 1, LT Room (Main LT Panel) 

Measurement Results 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 26.5 

2. Cold Point 22.4 

3. Hot Point 37.4 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 31.3 

2. Cold Point 25.4 

3. Hot Point 36.0 

Figure: 1 

 

Figure: 2 
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33. Panel Name: UPS 200KVAx2 

Panel No.: Panel-33 
Panel Location: Building No. 1, LT Room (Main LT Panel) 

Measurement Results 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 26.5 

2. Cold Point 22.4 

3. Hot Point 37.4 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 31.3 

2. Cold Point 25.4 

3. Hot Point 36.0 

Figure: 1 

 

Figure: 2 
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34. Panel Name: Incoming Supply From 750KVA Transformer 
Panel No.: Panel-34 
Panel Location: Building No. 1, LT Room (Main LT Panel) 

Measurement Results 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 28.9 

2. Cold Point 23.0 

3. Hot Point 39.1 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 50.9 

2. Cold Point 28.0 

3. Hot Point 71.7 

Figure: 1 

 

Figure: 2 
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35. Panel Name: Incoming Supply From 750KVA DG-2 
Panel No.: Panel-35 
Panel Location: Building No. 1, LT Room (Main LT Panel) 

Measurement Results 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 37.2 

2. Cold Point 29.6 

3. Hot Point 47.0 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 54.4 

2. Cold Point 31.8 

3. Hot Point 77.7 

Figure: 1 

 

Figure:  2
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36. Panel Name: 120KVA Tomotherephy UPS 

Panel No.: Panel-36 
Panel Location: Building No. 1, LT Room (Main LT Panel) 

Measurement Results 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 25.3 

2. Cold Point 23.5 

3. Hot Point 31.1 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 38.6 

2. Cold Point 30.1 

3. Hot Point 41.6 

Figure: 1 

 

Figure: 2 
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37. Panel Name: Heat Pump Plant 

Panel No.: Panel-37 
Panel Location: Building No. 1, LT Room (Main LT Panel) 

Measurement Results 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 30.4 

2. Cold Point 25.8 

3. Hot Point 40.6 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 29.7 

2. Cold Point 26.9 

3. Hot Point 46.6 

Figure: 1 

 

Figure: 2 
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38. Panel Name: 400KVAR Capacitor Panel 

Panel No.: Panel-38 
Panel Location: Building No. 1, LT Room (Main LT Panel) 

Measurement Results 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 29.6 

2. Cold Point 26.5 

3. Hot Point 32.2 

S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 28.2 

2. Cold Point 25.8 

3. Hot Point 31.8 

Figure: 1 

 

Figure: 2 
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S. No. Measuring Points 
Temperature of Standard 

(0C) 

1. Average Point 31.3 

2. Cold Point 28.1 

3. Hot Point 33.8 

Figure: 3 

 


