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1. Appetizer

1 Energy
Monitoring
g & Targeting

‘

2. Main Course

Energy
Auditing &
Project
Development

3. Coffee

R

4. Dessert

Monitoring &
Verification of
Savings for
Sustainability

Turnkey
Implementation

(Design, Engineering,
Installation, Testing &
Commissioning)
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Energy Monitoring & Targeting System
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Energy Management
System

Opportunities
and Benefits
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Analysis of EMS

Converting Information into
$ Opportunity $
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1. Plant Data Screen
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2. Matrix Screen : Power Factor Improvement

Power Factor at
all load side is
low.

» To improve to
0.95

*High
Transmission &
Distribution

(T&D) Electrical
Losses

* 2% to 3% cost
savings can be
achieved by
reducing (T&D)
losses




3. Matrix Screen : System Voltage Reduction

*Reduce Voltage from
430 V to 415 V. (change
TR tapping)

* This is to:

-Increase motor life
cycle

(typical rated: 400 V to
415V)

-Higher V will cause
motor to burn
frequently

- Increase in
Maintenance cost

- Increase in
production down time

Potential Savings:
-15% in lighting (rated
220V, present 249V)
- Increase lighting life
time (avoid frequent
failure
- 10% in AC savings
- 2% in Distribution




4. Mimic Screen : Load Balancing at Transformer
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TR 2 Amps not
balanced at Y phase
(29% unbalanced)

* high cable losses,
harmonic
generation &
shorter motor life.

* High neutral
current (nuisance)

» Therefore, Energy
& Maintenance cost
Is higher

* PF At all 3 phase
not balanced




5. Mimic Screen : Load Balancing at Machine Side
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6. Alarm Screen

* Enables user to set
limits for Amps,
Voltage, PF & kW, MD

* As a tool to monitor
equipment health,
control failures and
support predictive
maintenance activities




7. Historical Screen

» Monitoring Production
equipment behavior
«Correlate operation Vs
productivity

*Monitor Downtime
*Machine Efficiency

Manpower
effectiveness
e|dle Running of
Machines




REPORT ANALYSIS:
e Daily Report
 Monthly Report



1. YOUR DAILY ENERGY BILL

!ll# $ % 1] &
# 1 () * + nmoao% ’ , , ,
Date
Sum of Three Sum of Three Avg PF of
. Incomers Incomers
ltem Duration . Three
Consumption in Demand, INCOMeErs
kWh kW Peak Wise
On Peak Hrs [8:00 to 22:00 18834 1706 0.905
Off Peak Hrs P2:00 to 08:00 10667 1216 0.917
Total/ Avg 24 hrs 29501 1706 0.911




2. TRACKING DAILY ENERGY COST FOR 3 PLANTS

Plant Wise Consumption KWh peak |kKWh off peak [kWh Cost
KT 11161 |6429 3537
KSP 2677 974 767
Total 17595 9943 5549
Kanzen Tetsu Plant: Total kWh Consumption & Energy Cost
Iltem kWh peak |KWh off Peak |KWh total
Fitting 2458 735 3193
Slitting 111 2 113
Piping 8592 5692 14284
Sub Total 11161 6429 17590
Total kWh Cost in RM 2612 926 3537
Production Quantity (MT) 0
Specific Energy Consumption (KWh/MT) 0.000

2458

735

Energy Cost in RM
KT, 3537

KK, 1245

KSP, 767

8592

11

5692




. TRACKING DAILY ENERGY COST FOR PRODUCTION

Daily kwh Consumption Report - ( 08:00 :00 to 08:0@0 Hrs)

Date 11/27/2006 Total for day| On Peak - 8 to 22 hrs

SINo |Meter Location Consumption(kwh Costin RM  kWh Cost in RM
1 Incomer Tfmr-1, M1 12582 4680
2 Incomer Tfmr-2, M2 4154 721
3 Incomer Tfmr-3, M3 12765 5266
4 SSB, K8 -M4 1667 290
5 Slitter K8, KSP - M5 367 61
6 K2, KT - M6 1917 598
7 K4, KK - M7 920 60
8 Slitter K4, KT - M8 1988 505
9 Slitter k4 - M9 113 2
10 Fitting Load - M10 1318 232
11 U45, KK - M11 2604 1065
12 U65, KK - M12 2779 1416
13 U65A, KK - M13 913 59
14 U9o0, KK - M14 1 0
15 Slitter K8 - 2, M15 1617 623




4. TARGET DAILY SAVINGS OPPORTUNITIES

|Report Date 11/27/2006 |
Hourly kWh Consumption from 08:00 hrs to 08:00 hrs
S g S & : o : 4 S S -
e I e O I 1 2 - T - - KON =
© 51895 |95 |« [ - - T oIz 1S I I I ¢ e
TE |TE |XTE |¥ - E X = = o X X - X -
25125 |25 | 13 i g 8 Solg |g [ |o 8
WIS B Y= v 90 =L | N =0 |= Ed |& © ©d |2 = d
a235 235 250 b= |¥ N 1% r> |5 - 5> |5 B S
679 345 498 139 25 54 168 132 13 85 111 219 167 0 72
607 357 498 145 19 61 135 140 27 79 92 163 133 0 74
731 416 509 164 27 65 200 128 20 76 125 235 200 1 75
604 312 489 124 21 114 79 130 19 75 67 129 79 0 74
531 403 450 161 25 111 177 77 6 63 102 74 178 0 68
577 280 505 113 23 90 43 150 21 84 123 55 [ /21N\] o 73
577 227 495 92 34 91 3 84 4 71 131 58 3 \ o 82
653 182 584 72 39 90 3 125 1 103 82 132 3 0 83 R
671 179 580 72 33 105 7 117 /o\ 96 106 144 6 0 83 >
516 185 580 75 31 118 21 84 [ o \| s 125 27 20 / 0 63
466 183 598 73 19 120 24 g2 |] o \| e 93 32 Y\ 0 65
405 149 530 60 /7\ | 102 /o\ 60 ] o 69 116 31 0 60
457 117 595 a8 | [ 1 \| 1 |[f o \|] o4 0 81 134 32 0 0 61
428 98 588 9 |[] 2 90 |[ o 80 0 59 132 32 0 0 61
356 72 534 29 3 57 0 57 0 37 113 |\ 32 /P~0 0 62
434 53 562 21 2 47 0 64 0 31 77 150 0 ~0 62
466 52 578 22 2 56 0 67 0 24 127 128 0 0 =50
552 60 585 23 2 67 0 37 0 24 129 212 0 0 63 T~
483 60 538 25 1 68 0 31 0 17 108 169 0 0 61
336 52 458 21 2 69 0 26 |} o 3 41 100 0 0 61
557 54 514 21 2 66 |\ o 26 |\ o 3 126 230 0 0 62
560 53 497 2 |\ 1 /] e |\o /]l 26 [\o]/ 3 130 236 0 0 61
428 55 474 22 \s/ 61 \o/ 26 \o/ 5 111 128 0 0 61
508 210 526 84 41 39 60 | \145 2 85 103 31 59 0 70
Total for Da 12582 4154 | 12765 1667 367 1917 920 | 1988 113 131 8] \ 2604 2779 913 1 1617
7902 3433 7499 1377 306 1319 860 ZN83 \ 111 1086 \1539 1363 854 1 994
|OFF PEAK | 4680 721 5266 290 61 598 60 5&5 \ 2 232 1065 1416 59 0 623
v \‘G v \
Investigate : What is consuming extra kWh when there is no opera  tion? OOD operation Idle run: 14 kWh wasted
WASTAGE: 30 kWh Machine switched off.

Total Potential Savings:

327 kWh per day
75.21 RM per day

Machine idling for 5
hrs (low load).
Check what is
happening during
this period
Potential:
97 kWh savings

Machine is either on
part operation or
idling (load load):
part operation,
consider shifting
production to full
load running.

if

Potential
186 kWh savings




5.1

PPURTUNITY FOR EFFECTIVE MD CONT

ROL

/0'1 %" & +'&1 #'

7 l 7

Historical MD (based on
June -06 TNB bill) : 1,885
kW

Situation: Rising demand
from 1,587 kW to 1,713 kW

(10 am to 11:30 am)

Rising Demand.
Check at TR1 : identify

activity / load that is
causing this peak

demand

z 11:30-12:0V
v

At Demand Graph,

check kW demand
pattern at all loads

connected to TR1

(meter tag no:

M8,M5,M6,M11,M15 &
M12

y

Identided 2 load having signifcant
rising demand:

1) M12- U65 (37 kW rise)

2) M8-Slitter K4 (58.6kW rise)

Total: 95.6 kW rising demand
NEXT STEP: investigate cause &

take action !

Potential savings : 95.6 kW x
24.4 RM/KW
= RM 2,332 (5.6% savings)

2 23
Date 4 $ ' $

3 g g

® . g ® . g e g

m £ m N £ m M £ <

Timings £28 £248 £248 =
08:00-08:30 727 371 451 1549
08:30-09:00 727 373 505 1604
09:00-09:30 679 373 505 1556
09:30-10:00 634 366 502 1502
10:00-10:30 660 418 509 1587
10:30-11:00 418 509 1608
11:00-11:3 785 424 503 /7~ 1713 \
N\._ 785 424 497 \_ 1706 ./

12:00-12:30 721 297 494 1512
12:30-13:00 496 405 494 1394
13:00-13:30 604 440 455 1499
13:30-14:00 604 440 495 1539
14:00-14:30 583 246 512 1340
14:30-15:00 574 238 522 1334
15:00-15:30 619 235 522 1376
15:30-16:00 688 203 552 1444
16:00-16:30 688 185 612 1485
16:30-17:00 673 185 612 1469
17:00-17:30 673 175 576 1424
17:30-18:00 624 184 584 1392
18:00-18:30 531 201 585 1316
18:30-19:00 531 201 609 1340
19:00-19:30 523 201 609 1332
19:30-20:00 387 153 584 1124
20:00-20:30 449 153 561 1163
20:30-21:00 460 138 592 1190
21:00-21:30 460 119 600 1178
21:30-22:00 451 113 600 1164




5.2 OPPURTUNITY FOR EFFECTIVE MD CONTROL : A COMPARISON

/0'1 %" & +'&$1 #' s ) ,

‘2 21I'3
Date 4 3% ''$
Ea% E@E Ea% :
Timings E 2 8 E 2 8 E 2 8 =

08:00-08:30 496 197 433 1126
Point to Note : 08:30-09:00 496 197 433 1126

1) peak Demand on 1
Dec 06:1442 kW 09:00-09:30 465 176 394 1035
09:30-10:00 437 176 363 976
2) Occurance: 6 pm 10:00-10:30 401 154 355 910
to 6:30 pm 10:30-11:00 411 158 354 923
11:00-11:30 430 200 355 986
3) figure for this day 11:30-12:00 436 205 355 996
is less than on 12:00-12:30 436 205 364 1005
27/11/06 12:30-13:00 302 145 370 817
13:00-13:30 302 121 370 793
Oppurtunity: 13:30-14:00 230 169 358 757
Peak on 27/11/06 14:00-14:30 282 170 358 810
Can be controlled & 14:30-15:00 300 180 365 845
Reduced 15:00-15:30 401 275 365 1041
15:30-16:00 410 275 396 1080
16:00-16:30 410 322 496 1228
16:30-17:00 499 324 512 1336
17:00-17:30 499 324 512 1336

I 17:30-18:00 | 506
L___18:00-18:30 g

18:30-19:00 493 600 1429
19:00-19:30 466 300 586 1353
19:30-20:00 353 293 583 1228
20:00-20:30 457 331 567 1356
20:30-21:00 457 331 608 1397
21:00-21:30 437 324 608 1369
21:30-22:00 434 315 614 1363




6. Monthly Report : kWh Trend Investigation

N Abnormal

4 Consumption Trend
at TR1:

Investigate reasons

for high energy (kWh)
consumption on
21/11 & 26/11

TIPS:
Correlate Production
& Energy



/. Monthly Report : Tracking Date to Date Energy
Cost for each Production

(0]
g Total Plant Cost KT - fitting Cost KT-piping Cost KT-S litting Cost
ON Peak |OFF Peak [ Total ON Peak OFFEak Total ON Peak |OFF Peak [ Total ON Peak |OFF Peak [ Total

1 2515 1290 3805 318 17 336 693 334 1027 11 44 55

2 3969 1251 5220 495 2 497 1216 259 1475 41 40 81

3 3838 1227 5065 457 12 446 1115 323 1438 32 37 69

4 2070 0 2070 243 0 243 300 0 300 28 0 28

5 0 0 0 0 0 0 0 0 0 0 0 0

6 1846 1282 3128 241 22 219 541 286 827 6 48 54

7 4400 1295 5695 552 8 544 1113 330 1443 38 37 75

8 4755 100 4855 587 2 585 1217 29 1246 32 3 36

9 0 0 0 0 0 0 0 0 0 0 0 0
2012 125¢ 3267 25C 25 22F 491 32C 812 7 48 54
3713 329 4042 457 5 452 1319 40 1359 22 13 36
1945 944 2889 207 1\ 5 212 1 104 104 1 20 22
4579 1309 5888 568 16 552 835 344 1178 22 46 67
4354 1067 5421 515 141 655 785 92 692 34 30 64
4396 1421 5817 560 28 532 881 381 1262 33 52 85
4819 1525 6344 562 171 733 823 251 1074 33 38 71
4245 781 5026 569 40 610 1280 167 1448 35 21 56

0 0 0 0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 _0 0 0 0 0
2997 128: 427¢ 367 197 56E 8732 64 93¢ 19 45 64
225( 0 225( 27C 0 27C 57¢ 0 57¢ 20 0 20
9327 1297 10624 1070 202 1272 2977 87 3064 45 40 84
2639 0 2639 325 0 325 651 0 651 31 0 31
2199 964 3163 286 1482 1768 782 | 1464 682 11 44 54
3739 228 3966 522 0 523 1515" ( 36 1480 32 19 52
1233 703 1936 218 123 341 321 104 217 0 15 15
4407 904 5311 575 120 695 160f; 176 1432 26 33 59
2322 0 2322 313 0 313 88F 0 885 17 0 17
Cost could ge zvoidac
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Benefits of
Energy Management Systems
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Other benefits of Energy Management Systems



Other benefits of Energy Management
Systems
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Other benefits of Energy Management
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Other benefits of Energy Management
Systems
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No Client Type of Industry Type of Services Area
1 Lafarge Kanthan Cement Energy Management Monitoring & Targeting System & PF
Works System( EMS) & PF Improvement Study
Improvement
2 Petronas Refinery Energy Audit Electrical Energy Audit and we are able to
Penapisan, Kartih identify more than 10% savings in Energy.
3 Carrier International Engineering EMS & consultancy for Complete Electrical Distribution system.
Sdn Bhd Energy Optimization
4 GKN Driveline (M) Engineering EMS & Power Quality Power Quality Audit and turn key solution.
Sdn Bhd Audit
5 Saujana Hotel & Hotel Energy Audit & EMS 15% Estimated savings potential verified..
Resorts Project has been hand over in March 2008.
6 FELDA Oil Products Edible oils Detail plant energy audit Boiler flue gas heat recovery
Sdn Bhd Engineering and design Process steam & heating improvement &
Specification and recovery
tendering Cooling water system optimization
Improvement of vacuum system
Efficient pumping system operation
7 Royal Selangor Pewter Detail plant energy audit Compressed air system energy efficiency

International Sdn
Bhd

Engineering and design
installation of energy
efficiency project
Saving monitoring &
verification and training

optimization by reducing end-use pressure
drop

Improve compressor loading

Reduced no. of air compressors in
operation
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