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Introduction



Mission: To Eliminate Energy Waste Through Innovations in Continuous Energy Optimization
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How Important is Eiminating Energy
Waste?

" 700 Million
o till2011
i /A , “‘—“ﬂl"*



How Important is Eliminating Energy
Wastee

ENERGY IS LIFE

MINISTRY OF POWER
CONSERVE IT GOVERNMENT OF INDIA

Indian GHG Scenario

Current Policies
Scenario Share of cumulative abatement
between 2010-2035

Efficiency 51%
Renewables
Biofuels
Nuclear
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Bureau of Energy Efficiency Website:


https://www.beeindia.gov.in/sites/default/files/PAT PPT (Overview) Regional Workshops.pdf

What Is the Indian Government Doinge

Indian government looks to save Rs 35,000
crore by making buildings energy efficient

According to Government estimates, retrofitting existing buildings with energy efficient
lights and appliances will help save approximately 30-40 billion units per year.

International Business Times, June 2017


http://www.ibtimes.co.in/indian-government-looks-save-rs-35000-crore-by-making-buildings-energy-efficient-731884

What Is the Indian Government Doinge

Govt. of India launches Energy Efficient Buildings Programme
EESL to invest Rs 1,000 crore by 2020 under buildings programme

Mumbai, 20 May, 2017: Shri Piyush Goyal, Minister of State (1/C) for Power, New &
Renewable Energy, Coal and Mines, Govt. of India launched the Energy Efficient Buildings

programme in a function jointly organized by FICCI and EESL in Mumbai today in the presence
of Maharashtra PWD Minister Shri Chandrakant Dada Patil.The scheme will be implemented
by Energy Efficiency Services Limited (EESL), a JV under the administration of Ministry of Power,
Government of India. EESL also signed a MoU with PWD Maharashtra to retrofit 1500 buildings
under PWD in Maharashtra with energy efficient appliances.

FICCI Press Release (20t May ‘17) and Business Standard (23" May, 2017)
on launch of the Energy Efficient Buildings Programme by Minister Piyush Goyal in Mumbai


http://ficci.in/pressrelease/2771/ficci-press-release-may20-energy.pdf
http://www.business-standard.com/article/news-cm/govt-of-india-launches-energy-efficient-buildings-programme-eesl-to-invest-rs-1-000-crore-by-2020-under-buildings-programme-117052301686_1.html

What Is the Indian Government Doinge
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https://www.beeindia.gov.in/content/pat-3
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Bureau of Effici =] nelled ESCOs (129 Nos.

A List of 94 Energy Service Companies [ESCOs) empanelled with BEE with
validity till 30th March, 2017

5. Mo Mame of Orpanization Grade
Ingersoll Rand Climate Solufions Private
Limited

Plok No.25, KIADB Industrial Area, Bidadi,
Bengaluru — 562 109, Kamataka

Mr Gopi Krishna
Ph: 00535811828

GopiJawajifires com

Schneider Electnic India Private Limited

4th Floor, Blectra wing A, Exora Business Park,
Marathahalli, Sarjapur Outer Ring Road, Bangalore
— 660103, Kamataka

Ms Bindu Thomas

Phc DB2E0542032

bindu. neider-eleciic.com
Salzer Electronics Limited

Sarmi i (PO}, Jothipuram (Via),
Coimbatore — 641 047, Tamil Madu

Mr Sathishkumar
Fic 02500822351

Sathichioymanechnellanargy, com

Swelect Energy Systems Limited

Numernc House, Ird Floor, Muamber 5, Sir P 5
Sheasamy Salal, Mylapore, Chennai — 800 DD4,
4 Tamil Nadu

Ms Preethy

Phc DB244 185390

presthy. cffiswelectes. com

Forbes Marshall Private Limited
A-34735, MIDC Estate, H-Block,
Pimpri, Pune — 411 018, Maharashira

Mr Virendra Gill

Listof Energy Service Companies (ES00s) accredited with the Bureau of Energy Effidency
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Guaranteed Energy
Savings

0 Client Investment

PAYS

Single Pay-As-You-Save
(PAYS) Agreement

Continuous Energy
Optimization

Smart Joules Gets Fixed
% of Savings

HARVARD UNIVERSITY
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How Important Are Hospitalse

Commercial Hospitals %
Buildings % of
of Total Elec. Commercial
in India Buildings
10 billion kWh
/ year

8 Million
Indians




Hospitals = Ideal JoulePAYS Candidates

« Large: 100-1,000 beds; 50,000 — 200,000 m?
* Private, Urban

« 24*7

« Commercial Tariffs

* Ltd. On-Site Renewables

« 175 Target Hospitals Across India
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Challenges

« No Disturbances in Operating Facilities

« Qutsider Syndrome

« Changes Over Time



Learnings

« Qutsider Syndrome - Technology and Training
» No Disturbances in Operating Facilities > Technology

« Changes Over Time = Technology



Multiple benefits of energy
efficiency



S 400,000
g 350,000
2 300,000
S . 250,000
2§ 200,000
v >

E & 150,000
2 100,000
> 50,000
i o

E 0
=

Sant Parmanand Hospital
USD 450K Savings in 36 Months (28%)

Results

2014-15

2015-16

«0

\
<<é’O @O

0
©

2016-17 m2017-18

Y\

\



Results

Facily Name Expenditure (INK Lakh) _Savings Delivered (%)
Sant Parmanand, Delhi 317 K(0)74
St. Stephens, Delhi 640 24%
CMC Hospital, Ludhiana /14 22%
Shanti Mukand, Delhi 190 13%
Maharishi Ayureda, Delhi 34 23%
Mahatma Gandhi Cancer Hospital, Vizag 200 37%
SPMM Hospital, Salem 100 21%

KIMS Hospital, Hyderabad 1,300 12% (still in execution)

&> KuppRusEny Nerels vemeitel, 1,300 72% (sfill in execution)

Coimbatore
Fortis Hospital, Noida 620 9% (still in execution)




Drivers

* Increased Life of Equipment = Capital Cost Savings

» Operational Cost Savings

» Improved Reliability and Comfort
* Training for Staff

» Culture and Brand Building



5 X 400TR Air
cooled chillers

3 X 150TR Water 1,400TR
cooled chillers Water cooled
chillers

Benefits

1,400TR
Water cooled
chillers



{ KIMS

5 Nos. of Air Cooled Chillers of 400 TR each.
Value ~ USD 350K




4 Nos. of Secondary Pumps incl. VFDs
+ 5 Nos. of Primary Pumps (w/ electricals)
Value ~ USD 30K
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Benefits

Temperature & Humidity Logger

Rooms . ) Historical Data
Live Reading

Last Hour Last Day Custom

MRI Room

e e 24°C 12 Feb _"-3'5-5:‘-
B3 12.8°C % 20.8°C - s |

® Room Temperature ('C): 20_.35

6

Humidity () — Room Temperature ("C)



Benefits

Health and Wellness
« Air changes per hour
« HEPA filter cleaning

- AHU regular filter cleaning
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Lessons

» Benefits Extend Far Beyond Energy Savings, But Are Hard to
Determine Before-Hand

» Hospital Certification / Accreditation and Energy Efficiency Could Be
Tied Together



Indicators



Indicators Used

Across Hospitals:
« kWh / m?2 / year

« KkWh / patient / year

Nature of Operations / Medical Equipment
% area air conditioned
Geography (weather)

Neighborhood (orientation, shading, etc.)



Indicators Used

* Energy Consumption (Monthly, Weekly, Daily, Hourly)

For a Specific Hospital

« Equivalent # of Households Electrified form Eliminating Energy Waste

« CO,, emissions avoided



NDIA'S LE ADING

ENERGY

HOSPITAL i

Energy Award
Conferred

Indicators Used



Other Indictors

* Lighting: Artificial Lighting Intensity, Prevalent Lux levels

For a Specific Hospital

« Cooling: m?/TR; kW/TR; Fresh Air %; ACPH; Thermal Comfort

* Hot Water: KL / patient



Other Indictors

* Maintenance Expenses
« # Breakdowns
« # Complaints

« Awareness on Energy & Environment

Data Can Be Dug Out From Records
and Surveys and Constantly Monitored



S.no.
1.1
1.2
1.3

1.4
1.5
1.6

2.1
2.2

2.3

2.4

2.5
2.6

Information / Documentation Needed from GKNMH
Remarks

Data required

Drawings

Floor Plan (AutoCAD, PDF and hard copies)
Ducting Layout (AutoCAD, PDF and hard copies)

To identify use areas and prepare intervention plans.
To identify the served areas from AHUs.

Chilled and Cooling Water Piping Layout (AutoCAD, PDF and hard To identify existing piping routes, pipe sizes, and plan new routes

copies)

Electrical Single Line Diagram (AutoCAD, PDF and hard copy)
VAM Plant Room Layout(s) (AutoCAD, PDF and hard copy)
Any Other AC Drawings available

Assets list
Bio-medical Equipments (with kW ratings)

AHUs, FCUs,TFAs with Design details (CFM, kW, TR) and location

Split/Window/Ductable/Other Unitary ACs (preferably location-
wise, if available)

Indoor and Outdoor Lights, Ceiling Fans and Exhaust Fans
(preferably location-wise, if available)

Raw Water Pumps

Laundry Equipment

as needed.

To understand load distribution, and plan for smart metering.
To plan interventions

To plan interventions

For Exhibit B and other purposes, as mentioned
To be included in Exhibit B

To plan interventions in the HVAC system
To plan interventions in the AC system

To plan Lighting and Fan retrofits, as appliable

To plan pumping retrofits
To plan steam system retrofits, as appliable



S.no.

2.7
2.8

3.1
3.2

3.3

4.1
4.2
4.3
4.4
4.5
4.6

Information / Documentation Needed from GKNMH

Data required Remarks

CSSD Equipment (sterilizers and boilers) To plan steam system retrofits, as appliable
Kitchen Equipment (boilers, burners, deep freezers, etc.) To plan kitchen retrofits, as appliable

Reports

Previous Energy Audit Reports (TERI and others) To get a head start in prioritizing interventions

Water Quality Testing Reports (Raw Water, treated STP water and
Cooling Tower Water)

Internal Engineering and Maintenance Monthly Reports for Last These will have a lot of the data we will need to design our
12 months interventions

To plan interventions in the HVAC system

Equipment Design Documents / Brochures

VAM Chillers

Pumps

Boilers To assess sizing, design efficiencies, find best operating points,
VFDs and interface with software

BMS

CSSD Sterilizers and Boilers

Engineering Records (preferably Excel files with 12 months of data)



Information / Documentation Needed from GKNMH
Engineering Records (preferably Excel files with 12 months of data)
Energy Metering Logs
Chiller Plant Logs To find inefficiencies and problem areas that can be addressed as
Temperature Logs part of the efficiency retrofit

Complaint Logs

Adjustments

New equipment added since Jan. 2017

Equipment removed since Jan. 2017

Note on change in use of any area in the Hospital since Jan. 2017
List of areas within facility that are billed separately for their
energy consumption




Indictors

» Collecting Data is Not Easy and Time Consuming

Lessons

« Spending Extra Time & Effort Up-front Is Always a Good Idea to
Unambiguously Establish the Value of Eliminating Energy Waste



Implementation



Day 0

Sign JoulePAYS
Agreement

<9 months 5-7 years End of Term

Smart Joules completes Continuous Energy Equipment
Assessment, Development, Management by Smart ownership
Financing and Execution of Joules transfers to

All Major Retrofits Hospital at no cost



NOW, THEREFORE, the Parties, inteading to e legaliy bound, covenant and agree
as follows:

Contractor Obligations

Complete energy saving project design and implementation at its own
cost within a period of nine months.

Provide maintenance on all new equipment supplied and installed by
Contractor throughout the Term.

Deliver monthly invoices outlining energy savings delivered and
Contractor’s share of savings (“Monthly Services Fees”) throughout the
Term.

Provide adequate training to Customer’s engineering team such that they

can adequately operate, troubleshoot and maintain the equipment and
Measures.

Customer Obligations




Contractor’s Assurance

throughout the Term, Contractor

guarantees delivering 10% energy savings on an annual basis mpared to the

suin 0! saseline Monthly Energy Consumption. Lontrac 1erepy agrees to fully
reimburse Customer for a shortfall in Energy Cost Savings Sharing delivered over
the previous véar {the “Shortfall Amount”). The Shortfall Amount, if any, shall
be computed by the Contractor or by the Third Parly, and shall be explicitly
stated as part of cach Annual Report in order for the Customer to claim

3
rernoursement.




Measures

HN2IHIA

Expensive

Cheap



Where Do Hospitals Consume Energy<e

Chillers &
Cooling Towers
for Central Air
Conditioning,

Others (STP,
Refrigerafion,...

]

Lighting, 9% 30%
HVAC Pumps,
9%
Ventillation
(AHUs, FCUs, .
TFAs, Fans), 9% Hot Wa Medical
Generation, Equipment,

10% 20%
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Continuous Oversight
and Active Management

Energy Manager +
Staff Training

LED Lighting

BLDC Fans

Measures

?’
IE3/EC Motors

Automation
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Measures

Energy Conservation Measure

Chillers

Load Consolidation

New Chiller(s)

Run hour optimization

Chilled water set point optimization

Chiller sequencing

Descaling

Reducing Condenser Approach with ATCS

Reducing Condenser Approach with Water Quality Improvement
Evaporative Cooling Pads for Air Cooled Chillers
Deloule

HVAC Pumps

New Pumps - Chilled Water

New Pumps - Condenser Water

Optimizing Chilled Water Flow - Dynamic with VFDs
Optimizing Chilled Water Flow - One time

Optimizing Condenser Water Flow - Dynamic with VFDs
Optimizing Condenser Water Flow - One time

Run hour optimization




Measures

Energy Conservation Measure
Cooling Towers

New Cooling Tower

Fill Replacement

Nozzle Cleaning

Motor Replacement

VED Installation

Run hour optimization
Deloule

Low Side Optimization

Water Flow Balancing

Air Flow Balancing

VFDs for Air Flow Optimization
Valves for Water Flow Optimization
Run-hour Optimization

Set Point Rationalization
Damper Controls for Different Areas Fed by Same AHU
Motor Replacement

Removal of Heating Coils
Pulley Size Optimization

Fresh Air % Optimization

cm D O O T o
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Measures

Energy Conservation Measure

Heat Recovery Wheels

PHE for Recovery of Exhaust Cooling

Descaling Cooling Coils

Changing to EC Fans

Deloule

Heat Load Reduction

Cool Roof Paint

Films on Windows

Plugging Air Leakages from End-Use Areas

Eliminating Mixing of Supply Air with Other Air Streams
Insulation of Ducts, Pipelines and Other Areas

Shading of Outdoor AC Units

Using Door Closers to Prevent Hot Air Entering / Cool Air Escaping
Using Air Curtains to Prevent Hot Air Entering / Cool Air Escaping
Consolidating Cooling Load

Aux. Air Cooled Chiller

Split and Window ACs

LED Lighting

BLDC Fans

UPS Load Consolidation

'0033_

a
b
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d
e
f
g
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Energy Conservation Measure
UPS Load Consolidation
DeJoule

Energy Meter Data Analytics
Chiller Plant TR Delivery Tracking
Other Optimization Possibilities
Raw Water Pumps

Install Higher Efficiency Pumps

Control Running of Pumps with Automation
Automation

Timers

Temperature Controllers

Occupancy Sensors

Door Switch

Photo sensors

Others

Laundry

Switching to Electric Boiler

Optimizing Feed Water Tank Temperature

Measures




Measures

Energy Conservation Measure

Improvements in Insulation

Steam Trap Health Improvement

Laundry Load Consolidation

Kitchen

Proper Cleaning of Burners

Replacement with Agnisumukh Burners

Domestic Hot Water

Boiler Replacement

Heat Pump Installation to Replace Boiler / Geysers / Elec. Heating
Tank Size Optimization

Solar Hot Water System

Collection and Utilization of Condensate / Waste Hot Water
Run Hour Optimization

Set Point Rationalization

Power Factor Improvement

Capcitor Panel Installation at LT Panel

Capacitor Installation at Load-level

Space Heating Optimization

Using Heat Pump for Hot Water Generation (Centralized Systems)
Higher Efficiency Unitary Heaters




Measures

Energy Conservation Measure

Low Speed Fans for Better Heating Distribution
CSSD

Use Dedicated Electric Boiler Instead of Centralized
Increase Boiler Feed Water Temperature

Gas Manifold / Compressors

Biomedical Equipment

STPs

Blower Replacement

Pump Replacement

VFD

Reducing Amount of Wastewater

Exhaust Fans

Temperature Controllers

Other Operational Efficiency Improvements
Transformer Load Consolidation

Remove / Consolidate Stabilizers

Arrest Ghost Loads













=
=

A B

Baseline

Gperatlon Hrs
Annual days

Annual Con.

Energy Cost “

ol || ~o v W =

Proposed __

2pumps

Pump cost

]
| withTaxandigc | |
| Totalcost | |

Savings Payback
5 yr Savings __ i

Analysis | Part load Comparision



AY 18, 2018

Condenser pumps of water cooled chillers circulste fiow between cooling towers and
chillers. The fiow and the efficency of the pumps impact the efficency (kW//TR) of the HVAC
system. The chalienge for 3 wel-enginserec, opersted and meintained HVAC pumping
system is to reliadly maintain adeguate fiow and pressure (head) bazed on dynamic chiller
loading while minimizing energy loszses.

This note summarizes Smart Joules” findings with regards to spedifications anc efficency of
the existing HVAC pumping system at KIMS Secunderated, and our planned interventions to
improve effidency and refsbikity while recucing maintenance requirements of the system.

There are S Nos. of condenser pumps of 23 HP each. In practice, for every one chiller in
operation, one condercer pump iz operatec. in pesk cooling icad conditions, three chilers
are switched ON along with three concenser pumps, 3nd the balance two pumps are kept as
standby.

Smart Jouies sudited the performance of the running pumps using ultra sonic flow meter
and power logger, and the overall efficiency of the pump was arrived by Lzing the following
formuia:

Efficiency (%)=
Chilled water fiow (GPM)"Delta preszsure in meters of WIC/350/ Power Conzumption® 100%

Pigsre 1: HVAL Purg Performence Memurermant

Smart Jodes ML Ltd
teeed Office: 34 Shel Ram Aoed, Ovil Lines, Delly « 130084
O UAIoO0DL 20402 I a0e
werw. anariouim. n; o erertioues g +S1-SE11303454

The table below PTHEF'C resulks of our FIEI'M'I'WICE ssdit

. Measured
Parameters Unit | Design T P — ——
Flovas ma/hr 170 83 137 140 13e 130
Head m 24 i8 22 22 22 24
Hydraulic Power Curtpart | kKW 9.3 13.4 13.2 1.7 145
Power CorsumpEin (15 i8.3 ii.02 17.53 17.66 1236 i7.38
Fioraner Facior PF 0.83 0LE4 B4 023 024
Omeerall Efficlency ] 38% 42% 42% & &

Tabie 1: Ferformance of Conderser Pumgm

Smiart Jowules” condition and p-en'crm nce assescmient of these :FJ"HF:- shioras thats

* The pumps are delivering significanthy lower flow than the desizn values. Thus, the
required fiow to provide chiller condenser mooling is not provided by these
underperforming pumps.

* These pumps are provided with star-deita starters. Therefore, their starting cument
5 high, which adds stress on the = wctrical systems and reduces Eheir useful life

= Oweral o:u:'uti-'ﬁ affidencdes of thase PurTIzs are very low.

Overall, it is Cesr from our performance and condition asssssment that thess asosts ane
waom out and are Rot aliowing fior optimel chilier plant performence

Smat Jouies plans 10 replace two rew premium effidency condenser pumps with in-buitt
wariagie Frequency Drives |:‘~"F3| and hi;".:r flow -cn:!bcitr’. With the introduction of the new
Energy effigent VFD pumps, the r:quiru:l weater fiow AR pressure kevels wiill be nmi:_mc
end the power consumpbion will be low. Design parameters of the new energy efficent
pumns are &s follows:

Paramebers Comdensar Wabsr Fumps
Wake Armstrong

Cuantity 2

Flow |ﬂm"| 1,500
Head [m] 24

Fower Corsurnpticn at Design [KW) 5.6
Moo Rating | W) 30

Spased {reem| 1,501
Frequency [Hzj &7

Efficiency (%) BE.9S

Table I: Deslgn Ferameten of Proposed Condemer Purmpn

Smart Joule Pl Lid
Haad Office: 34 Shei Ram Aoed, Owvll Linmi, Delhl = 110054
O USOS00DLIOL4F T reacs
wrwew. s A ou . in; Info@amart oulea i F00-SE1L ISR




Smart Joules carefully selects the high-effidency equipment we install &t our customer sites
We considered the following points to amive &t our final selection of Armstrong Sensoress

Desizn-Enveiops pumps:

Manufacturer: Armstrong has worid-lesding uper.iu im fuid Tiow, heat trapsher,
wariable speed, and demand-based control. They are the most adveanced, renganed
and prowen supplier of HVAC purmps acnoss the worid

Pump type: Smart Joules has chosen the highest end of Armstrong’s offerings: design
errelope 4200H spift-coupled horizontal end-suction pumps. These pumas have on-
board intelligent Varisble Speed controls with Sensoriess control. This sliminates the
respurameant of instalation of fiow meters, VADs and additicnsl s:n:inE devioes

Material of construction: These pumps hawe bronze impellers, which prevent
cavitation and pitting-related issues that ane commeon in other types of impeliers.
They have high-quality cast-iron casing, which reduces frictional losses. They also
higee simbered silicon carbide mechanical sasls, which prevent water and frictione
KESSES.

Duty points: Smart Joules has selected these pumps based on an analysis of ther
performance and nzpeblite:- atwarious duty ooints :uperr.iural Dord:iur:,]ﬂ'et B
expecied o oocur on sibe, gven our sejection of the chillers and other site
congitions. Please refer to intended operational logic section below for further
detnils.

Controliability: These pumps have embedded systems capable of communicating
with axternal controdlars ower standard co=n commurnicstion protocois :MDI:IEL.S g
BACMET]. This feature is an exsentinl part of modern HVALC plants, and will be utilzed
by Smart Joules to monitor and conkrol the purmps.

Maintensnce and Serace: These pumps have nearty maintenance-free desien, as
they do not wse glends, use high quality sesls and superior meterials. Further, the
mona-block design ensures there are no alignment issues. Finally, senice upport is
provided by & highly profiessionsl group of serdice engineers, and spares ane readily
=vmilabie locally in india

Performance: The design, materals of construction and inbsgreated variable speed
control festures of these pumps ensure that they are the most enerpy efficent
pumps mwilsble for this purpose. Further, they hawe minimal performance
deterioration over time.

Smart Joulm Pl Lid
Haad Dffice: 34 Shel Ram Aoed, Owll Lines, Delhi = 110054
 LSSOSOODL AP T X0

wwrw.umar|oum. in; nfoarmartoules | f-HE0LIIHES

Purmin sal=ction is done by Smart Joukss with the fiol n:!winﬁ an "-ciplt-_::

* Flow mrd pressure should be -mn_min:u 25 needed =cross B wide range of
operational scenanas without affecting ocoupent comfort:
Energy a‘ﬁ_l:ier\cr’shol.-\: b high across &l opersting scenarios thet are expected
o BOCUr With reasonabie fraguency:

Our detailed assessment aooss expect=d operational conditions t KIMS after pumn
renlscement and assooated pur"::! perfiormsn e pamr"-e‘..ers is ax foliows:

Operating Conditions

Ficw | Heasd | Freq. | Power | Efficiency

[Eem] | [m] | [Hz] [

Wihen two  chillers  ane
opersted, WO new
condenser pumps will be
opersted n lower
frequency.

When fthres chilkers  are
Maximum | opersted, two new

load | condenser pumps will be
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* Improvement in Plow and preszure, D\:I'rh'ihl.l:i'ls o overall imprnuen:nt in chiller
koencling, and efficiency:

* MNew technology: The new pumps will be connected to the BMS for analysis and
optimization. This continucus monitoring of pump performance will ensure optimum
el'l'il:iencyund refabis nnperu'ﬁunq

* Greater r:liabt'li‘!f'f'wﬂ:h new mchines; .

*  Updeted opemational practices snd manpower training

= Reduced CapEx since 2-3 of the mxisting condenser pumps that are repiaced could be
mioyed to other stes;

*  Reducsd mRiniEnance and repeir mosts.

*  System re-design and new eguipment selection to ensure grester enengy effidency
and relianility:
] P‘hdrgpuﬂmenndwnfl uruersfurme:tu-ﬂ'mrﬂequmum
] [:'swuruinsmdsnusulnrmmu‘rt pumps that are r!plu-:!u'l'im nEw pumps;
= cu—aﬁrﬂnn with '\_r:ndu': fu'_ﬂ:liumll. insl:glh‘h'm urrd_mmrrimiml'rg actvities,
including all foundation, mechanical and eledrical connectians;
* Provision of Effident Opersting Procedures to KIMS at the time of commissioning
and tirl'rE to KIMS's manporwer an erticiart uperuﬁntw prncﬁoe;
»  Parformance rru'l't:rins“mnﬁmmu upl:imimﬁm of nEw pumps;
* Pregentee, @uwmmmﬁmmmmu@mﬂ contract durstion.
L Responsibilities
*  Provide Mq:spﬂ::fnrm:mwpunnsmnr:mhbdms'tz;
*  Emsure that exiting uumpsuutu:r:timdastoﬂ:mcm&uemu maintained
properly so that these can be used if and when nesded;
* Opemte the system as per procedures presribed by Smart Joules with inputs from
DEMS;
*  Acompiete chiller pant shut-gown will be requined for 4-6 hours for pining
fubrications works;
*  Continue existing Ful_.in'benmc: & documentation practices or additionally sugsested
by Smart Joules within the same resources.
ECA Timeline
The purdhase order will be placed immdu‘belll meaeﬂmﬁ condirmation s'E;nuh.le below,
end the lead tirme for defvery on site will be 10-12 wesks. Instalistion activities will ke
snother wesk
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Figure 3: Performance Curve of Condenser Wotar Pumgs
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Reliable & Secure
system capable of monitoring
and controlling anything from

anywhere at anytime

Universal Compatibility
enhancing capabilities of existing
systems

Scalable & Redundant
architecture with distributed
computation and memory

Aesthetics for Wow
good looking hardware and
user interface

Joule Recipes

to enable network effects

in efficiency by aggregating
collective industry intelligence

Self Diagnostics
for minimum maintenance and
down time

Intuitive, Interactive
and cross-platform design to
draw in human participation

Joule Mind

for evolutionary intelligence
based on data

es for
pmeant:

..... Under development
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1. Operating OT AHUs at reduced frequency in Night:

There are already 3 nos. of OT AHUs that have VFDs installed with them and also there are 3
nos. un-commissioned VFDs in OT AHU room. SIPL is going to install these three VFDs at OT
AHUs. Currently all installed VFDs are being run at constant frequency for 24x7 hours while OTs
are occupied only in day time. We can close the OT AHUs for night time as there is no cooling
requirement at that time, and can be switched on for emergency cases. These AHUs can achieve
the desired temperature in 10 minutes. We recommend to switch off the OT AHUs in night or at
least use at reduced frequency of 30Hz in nights (time 10:00PM to 6:00AM). The list of these
AHUs is provided in Table 1 below. Initially frequency needs to be reduced manually in night and
then increase in morning by Fortis Operators. In future, when SJPL will be installing its own BMS
controls, then the same shall be carried out with Smart Joules BMS.

Table 1: OT AHUs to be operated at 30Hz at Night Times

50 Hz for whole day
4000 CFM 50 Hz for whole day

SIPL planning to
3 OT-3 3000 CFM 3.7 Un-commissioned . commission the un-
commissioned VFDs

SJPL planning to
3000 CFM . Un-commissioned . commission the un-
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SMALL INDUSTRIES DEVELOPIMENT BANK OF INDIA

Partial Risk Sharing Facility

The World Bank



Who Wins?
* 10,000 + Households
» Hospitals

« Smart Joules



Lessons
» Energy efficiency can be more powerful than renewables
« Make eliminating energy waste simple (ESCO model)

» Technology is needed for scale
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FOR
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