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DEFINITION

Commercial Buildings more than 500 kW of
connected load or 600 kVA of contract
demand have been brought under designated
consumer under the Energy Conservation




The EC Act implies that ...

« Commercial buildings should have a
certiflied energy manager

« Periodic conduct of energy audit and




SCOPE OF NPC STUDY

Conducts energy audit and suggests ENCON measures
with cost benefit analysis covering the following areas:

« Transformer load management

 Air Conditioning Plant optimization and
« Diesel Generating Set optimization
 Pumps and pumping system




NPC METHODOLOGY

* Discussion with plant personnel
* Analysis of past performance data
 Measurements of required electrical parameters

 Conduct of efficiency and performance improvement
trials

* Discussion of the findings and recommendations with




INSTRUMENTS

« Power analyzer 3 phase & 1 Phase (Make : Krykard)
 Ultrasonic water flow meter (Make : Esiflow)

« Lux meter (Make : Lutron)

« Thermo - anemometer (Make : TESTO 425)

« Non contact type temperature indicator (Make : Fluke




ABOUT L&T INFOTECH, CHENNAI

e Two buildings
- TC-1(6186 sg.m, 3 floors) and
- TC-2 (11628 sq.m, 5 floors)

 Houses BPO's, software development facilities, design
offices and data centers




ENERGY CONSUMPTION OF
BUILDING SITE

 Contract Demand = 2000 kVA

« TC1 & TC2 operates Captive DG sets on alternate
days - to meet scheduled & unscheduled power cut

 Demand Quota permitted = 1060 kVA (till May 2009)




Break-up of Energy Supplied

DG - 29.64
Lakh kWh

0,
Grid - 37.35 (44%)

Lakh kWh
(56%)

Break-up of Energy Supply Cost

Grid - Rs. 2.34
Crore
(44%)
DG - Rs. 2.96
Crore (56%)




Energy Consumption and Cost Trend(TC-1 & TC-2)
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ENERGY CONSERVATION MEASURES
ALREADY IMPLEMENTED

VFD's for secondary chiller pumpsin TC -1 and TC - 2

Maintaining average billing power factor at 0.99 by
Installing APFC

Switching of AHU's after 20:00hrs and using fans

Use of energy efficient lamps like CFL and T — 5 and
Installation of electronic chokes.




ENERGY UTILISATION AT SITE




Transformer Rating and Operating Detalls

Transformer Reference Unit TC -1 TC -2
Transformer make INDOTECH VOLTAMP
Rating kVA 1600 2250
Primary kV 11 11

A 83.9 118
Secondary kV 0.433 0.433

Loading

%

Transformer losses

kWh/day




ELECTRICAL SUPPLY LINE DIAGRAM TC-1 (L&T InfoTech, Chennai)

11kV HT Panel Ring Main Unit
Incoming from TNEB

DG - 2 Nos. 415V,

Substation HT Panel Room — L&T 725 KVA x 2, 50Hz
TNEB Metering @ @

TC-1 Transformer ~ -
1600 kVA ‘ 2500A TC-1 Dlstrlbutl(.)n Panels (1to 11)
Power Panel 1 Spare Canteen
Chiller Panel APFC Panel 800 A Lighting AHU - _Power
475 KVAr CL: 296.3kW MCC Distribution

with over current Panel
. . Panel
and short circuit 400 A Panel

releases UPS 80 kVA CL:173.7kW
X 4 NoS. 400A, 128kW
250 A each LDB 250A, 13.94 kW

Canteen LDB 125A, 14.28kW

CL: 440 kW
A & CL 10kw
550kVA each Spares

1600A
475 kVAr

250 A

Power distribution panel 2 - 250A,
51.8kW

Jockey pump panel — 125A, 10kW
Water supply panel — 63A, 12.5kW



ELECTRICAL SUPPLY LINE DIAGRAM TC-2 (L&T InfoTech, Chennai)

11kV HT Panel

Substation HT Panel Room - L&T
TNEB Meter

TC-2 Transformer
2250 kVA

DG - 2 Nos. 415V, 725

KVA x 2, 50Hz
20) )
2500A

TC-2 Distribution Panels (1to 17)
Total CL: 2005kW / 2359k VA + 800 kVAr

11 KV / 433V Total MD: 1368kW/1609 kVA + 800 kVAr

(3
) saon o

Sub
station
DB 63A

ower Panel
630 A

L:450.7kW

D:252.3kW

Lighting
Panel
400 A

CL:150kwW
MD:120kW

Lift Power
Panel
125A

CL: 38 kW

MD: 38kW

Ventilation
Panel
100A

CL: 22kwW
MD: 15.4kW

DGventilation
fans1to 8

External
Lighting
63A 5kW
CL:10.25kW
MD:8.2kW

1 to 10 substation
LT panel room
Section A Section B CL : 550kW
CL: 483kW

Chiller 3&4 (227kW each)

HVAC
1000A
CL:1033kW
MD:723kW

Output
distribution
panel
UPS-1&2
250A&120
kVA each

G.F.— GLDB (1-5)
I.F.— 1LDB (1-4)

II.LF. — 2LDB (1-4)
IIl.F. — 3LDB (1-4)

G.F. - GPDB (1-3)
AHU 4 nos.

HT ventilation
fan 1

LT ventilation
fan 1

Transformer
ventilation fan
1to 2

I.F.— 1PDB (1-4)
AHU- 4 nos. &
Precision units 2 nos.

GF, IF, lIF,
IF, IVF -
Total UDB
-CL: 296kW
MD: 207kW

II.F. — 2PDB (1-4)
AHU- 4 nos. &
Precision units 2 nos.

Fresh air fan 1-2

IV.F. — 4LDB (1-5)

Chilled water pump 3&4

Exhaust Fan -1 (PY) 5 (PY) stand by

II.F. — 3PDB (1-4)

AHU- 4 nos. &
Precision units 2 nos.

IV.F. — 4PDB (1-4)
AHU- 4 nos. & Precision
units 2 nos.

Toilet fans (1to 5)

Monoblock pumpl

(stand by)

Chiller 1&2 (227kW
each)

Chilled water
pump1&2 (PY)

Monoblock pump -2
Pressurization fan
Exhaust fan -2
Fresh air fan 3&4

Toilet fans 6 to 10

VFD Panel
- CHWP (1

to 3 (SY))
4 - standby
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Consumption Pattern of Different Loads

Percentage Power Consumption of Different
Building Utilities TC-1

Training Centre

Lighting (88 kW) (94.1 kW)
15%
Chiller Pumps ’ 16% AHU & Emerson
(12.7 kW) Units (59 kW)
2% 0%

Chiller Compressors UPS & Split A/Cs
& Fans (182.3 kw) (153 kw)
31% 26%

Percentage Power Consumption of Different
Building Utilities TC-2

Chiller Pumps Lighting
(45 kW) (104 kW)
6% 13% AHU &

Precision Units
(136 kw)
17%

Chiller

Compressors UPS (157 kW)
& fans (358 20%
kW)

44%



Utility Wise Specific Energy Performance

Utility wise Specific Energy
Performance

Installed TR /m? 0.0566 | 0.062
Refrigeration kW /TR 113 | 1.22

TC-1|TC-2




ENERGY AUDIT OF BUILDING SITE
- ENCON OPTIONS & RECOMMENDATIONS




ENERGY AUDIT OF BUILDING SITE

Detailed study was conducted at TC1 & TC2 sites
for the following major energy consuming utilities:

« Air Conditioning Systems




Chilled Water System : TC -1

Circuit 1 Circuit 2

110 kW 110 kW
Chillers

110 kW 110 kW

A

Primary Pumps 10” dia
Q — 196 m3/hr

H-12m

P-11 kW

4

10” dia Secondary PumpsVFD
Q - 196 m3/hr
H-20m
P -15 kW




Chilled Water System :
f

Chillers
90 TR, 110 KW
90 TR, 110 KW

f

P-75kwW

Each pump
Q - 110 m¥hr
H-15
|

Y
12” dia

Secondary Pumps with VFD

Each pump
Q - 147 mé/hr
H-30m

P -22 kW




Chiller Plant Analysis (TC1 & TC2)

Measured Data

Parameter Units

TC1 TC2
Compressor power* kW 113 241
Condenser fan power consumption kW 10 15
Compressor circuit -2 A loading % 61

85-100

Compressor circuit -2 B loading % 59
Primary pump power kW 11.8 31.0

Specific power consumption

Design Specific power consumption




AIR HANDLING UNITS (TC-1) -

Details and Operational Parameters
Fan Pow?r . Air . % . o, | Enthalpy
Description Consumption % Arfa Velocit Flow (mdfhr) (1o Margin Margin WL temp. (C) | OfL temp. (Q) diff. |Load (TR)
(kW) Load | (m’) on Power
Actual | Rating Y (Y8)Is el Rating onflowipr T ot | wer | per | ke
Ground Floor
AHUT | 629 | 93 58166 305 | 15 |16470 | 28905 | 3237 | 43.02 | 179 | 226 | 152 | 157 | 84 1311
AHU2 | 405 | 93 37452 309 | 06 | 6674 | 28905 | 2045 | 7691 | 17 | 222 | 132 | 134 11 6.96
First Floor
AHU3 | 555 | 93 |51.323] 262 | 2 |18864| 27205 | 4032 | 3066 | 206 | 252 | 154 | 17 115 20.56
AHU4 | 716 | 93 66211 309 | 18 |20023| 27205 | 2301 | 2640 | 181 | 228 | 16 | 164 | 58 11.01
AHUS | 294 | 75 |33712) 259 | 08 | 7459 | 20828 | 6080 | 6419 | 183 | 219 | 17 | 172 5 3.53
AHUG6 | 306 | 75 [35088| 262 | 05 | 4716 | 20828 | 5920 | 7736 | 181 | 241 | 126 | 127 | 154 6.88
Second Floor
AHU7 | 460 | 11 |[3635| 326 | 08 | 9389 | 30605 | 57.73 | 6932 | 173 | 285 | 138 | 148 | 129 1148
AHUS | 523 | 11 |40889| 326 | 09 |[10062 | 30605 | 5245 | 6549 | 176 | 229 | 143 | 146 | 95 9.51
AHUY | 382 | 75 [43803 254 | 09 | 8230 [ 22954 | 4907 | 6415 | 172 | 223 | 141 | 152 9 7.02
AHUT0 | 356 | 75 |40821| 273 | 05 | 4914 | 22954 | 5253 | 7859 | 166 | 22 | 166 | 173 | 03 0.14
Total | 4631 | 89.2 90.20




Details and O

AIR HANDLING UNITS (TC-2) -
nerational Parameters

Fan Power
Description Consumption % | Area verc\)!it Air Flow (m*hr) | % Margin | % Margin | JL temp. (°C) | O/L temp. ('C) | Enthalpy | Load
(kW) Loading | (m? y on Power| on Flow diff. kJkg| (TR)
Actual | Rating IS Actual | Rating WBT | DBT | WBT | DBT

G.F. AHU1 5.37 15 616 | 2.08 12 8981 | 23124 | 28.40 61.16 | 205 [ 25.0 | 20.0 | 215 1.75 1.49
AHU 2 4.63 15 53.1 | 2.08 0.7 5239 | 22444 | 38.27 76.66 | 22.6 | 235 | 156 | 16.1 | 25.00 | 1241
AHU 3 8.17 15.0 46.8 | 1.19 1.3 5546 | 38767 | 4553 85.69 | 244 | 294 | 181 | 19.2 | 20.00 | 10.51

AHU 4 8.15 15.0 46.7 | 1.19 15 6399 | 38767 | 45.67 8349 | 223 | 248 | 182 | 20.7 | 13.95 8.46

Ist F AHU 1 2.56 5.5 400 | 1.21 0.9 3920 | 12242 | 53.45 6798 | 224 | 236 | 149 | 154 | 24.30 9.03
AHU 2 531 11.0 415 | 2.24 12 9677 | 25845 | 51.73 6256 | 199 | 231 | 152 | 154 | 1470 | 13.48
AHU 3 2.71 55 424 | 121 0.7 3049 | 12242 | 50.73 7509 | 258 | 268 | 150 | 152 | 37.00 | 10.69
AHU 4 471 15 540 | 2.24 0.9 7258 | 23804 | 37.20 69.51 | 227 | 243 | 16.6 | 16.8 | 20.00 | 13.76

lind F AHU 1 3.52 55 55.0 | 1.50 0.7 3770 | 14963 | 36.00 7481 | 219 | 239 | 143 | 146 | 23.00 8.22
AHU 2 5.28 11.0 413 | 2.24 0.8 6451 | 25845 | 52.00 7504 | 238 | 245 | 163 | 166 | 24.00 | 14.67

AHU 3 3.44 55 53.8 | 150 0.7 3770 | 14963 | 37.45 7481 | 249 | 253 | 20.6 | 21.1 | 16.00 5172
AHU 4 5.01 1.5 574 | 2.24 0.8 6451 | 23804 | 33.20 7290 | 245 | 251 | 173 | 174 | 24.00 | 14.67

Illrd F AHU 1 3.96 1.5 454 | 1.82 0.8 5227 | 19724 | 47.20 7350 | 227 | 243 | 182 | 183 | 15.00 7.43
AHU 2 4.89 11.0 382 | 224 0.9 7258 | 25845 | 5555 7192 | 207 | 259 | 167 | 17.2 | 1250 8.60

AHU 3 451 15 51.7 | 1.82 1 6534 | 19724 | 39.87 66.87 | 223 | 254 | 175 | 180 | 12.00 743
AHU 4 511 15 58.6 | 2.24 12 9677 | 23804 | 31.87 5935 | 218 [ 246 179 | 180 | 1200 | 1101
IVth F AHU 1 451 1.5 51.7 | 2.24 0.8 6451 | 23804 | 39.87 7290 | 21.0 | 246 | 155 | 158 | 17.00 | 10.39
AHU 2 6.34 | 110 496 | 272 1.1 10771 | 29245 | 42.36 63.17 | 225 | 253 | 162 | 163 | 2100 | 21.44
AHU 3 4.40 15 505 | 2.24 0.7 5645 | 23804 | 41.33 76.29 | 220 | 263 | 165 | 172 | 19.00 | 10.16
AHU 4 5.59 11.0 437 | 2.72 0.9 8813 | 27205 | 49.18 6761 | 247 | 258 | 153 | 156 | 30.00 | 25.06
Total 224.64




Summarized Lighting Installation figures (TC1)

Type of Lamp Total Nos. Wattage | Nos./fitting | Total kKW
TULIP 1267 36 2 91.22
TULIP 277 11 2 6.09
Tube light 68 52 1 3.54
Round PL 18 18 1 0.32
Outside Round PL 28 18 2 1.01
Tube light 4 52 2 0.42




Installed Unit
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Summarized Lighting Installation figures (TC2)

Type of Lamp Total Nos. | Wattage Nos/fitting | Total KW
WIF 36240 -IND 135 36 2 9.72
WIF36140 34 36 1 1.224
WCP 36118 -CFL 180 18 1 3.24
WCP 36218 - CFL 796 18 2 28.656
WCP64236 1076 36 2 77.472
WCH 50070 22 95 1 2.09
WCQ 22150 - spot light 89 50 1 4.45




ENERGY CONSERVATION OPPORTUNITIES

Annual Annual

Energy Monetary

Saving Saving
Potential Potential

Simple
Investment  Payback
(Rs.) Period
(Months)

ENCON Areas

Cost reduction measures by fully
utilizing the allotted energy quota

(kWh)

(Rs.)

7905000

TC-1

Energy Savings by ON - OFF
operation of Chiller

100330

1003300

Nil

Energy Savings by removing one
lamp from each Luminaire

111252

1112520

Nil

Energy Savings by installing VFD
for primary pump

22606

226060

20000

Energy Savings by reducing speed of
fan by changing pulley size/ VFD

28321

283210

200000

Energy Savings by converting
Existing air cooled condenser into
water cooled condenser

98298

982980

1000000




Contd...

ENCON Areas

TC-2

Annual
Energy
Saving
Potential
(kWh)

Annual
Monetary
Saving
Potential
(Rs.)

Investment

(Rs.)

Energy savings by optimization
of chillers

190500

1905000

Energy Savings by removing one
lamp from each Luminaire

106680

1066800

Energy Savings By Replacing
Centralized Chilled Water With
Dedicated Direct Expansion Unit
For Servers/Data Center

446736

2233680

450000

Energy Savings by reducing
speed of fan by changing pulley
size/VFD

55397

553970

270000

Total

1160120

17272520

1940000

Simple
Payback

(Months)




Estimated Savings Potential

NPC Energy Audit reveals that ....

Annual Energy Saving Potential =11,60,120 kWh

Total Annual Energy Cost Reduction
=Rs.1,72,72,520

Energy Savings Potential Percent =17%
(of the total building energy consumption)

Cost Savings Potential Percent = 32.6%
(of the total building energy bill)







