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Project’s name Category of Electrical Consumption: A Case Study of
Thai Airways International Public Co., Ltd.

(Thai Catering Service)

Writer Ms. Valaiphan Thanakornyothin

Faculty Faculty of Engineering, Industrial Engineering Program
Faculty Advisor Asst. Prof. Dr. Sombat Tamna

Job Supervisor Mr. Tinakorn Pitak

Company’s name Thai Airways International Public Company Limited,

Department of Thai Catering Service

Business Type / Product Making Food for Airline

Summary

Thai Airways International Public Co., Ltd. (Thai Catering Service) has the information
for the electrical system, but because of the large number of electrical appliances and electrical
systems, it is difficult to understand the electrical appliances. They are in the category and do not
know which category is the most energy efficient, and because the whole building has an activity
that requires electricity 24 hours, requiring payment of electricity bills throughout the year for more
money. It is not possible to reduce the electricity cost as much as it should, so it is important to look
at the big problem, thus reducing the power consumption. The electricity is spot and the results are

clear.

So that This project being structured to separate each of the same types of appliances in
the same category and to incorporate each of the individual power consumption data. The pie chart
will give you an idea of how much power is being consumed and how it will be used. Electric
percentage is clear and easy to understand information which could lead to a further reduction in

the cost of electricity.
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2.1.2.3 upueiaduls (Tree Diagram)
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1. Electrical

2. Air condition

3. Refrigeration

4. Sanitary

5. Laundry and Kitchen equipment

6. Mechanical

aazihauiiThaus iy 2 au'ldun UWEANINHAY enanatazany Iag

uNf’fTJﬂan‘H IIanNa I UM NIAUDY Electrical, Air condition, Refrigeration G??Qﬁ]%ﬂ’dnﬁ\‘i
TustrgaudnianuazAn Uz i1 1UHNIAUDY Sanitary, Laundry and Kitchen Equipment 118

' = =R 1
Mechanical W\jﬂgﬂa13ﬂ\11u31ﬂ\11ulauu

v 1 9
M519 3.2 nuaryveunsea 1y Wi 6 Uszian

Electrical Air condition Refrigeration
Lighting Air handing unit Refrigeration
General equipment Fan coil unit Freezer

Ice machine

Roll in kitchen

Roll in packing

Pump & CT Air/Refrig. system

Sanitary Laundry and Kitchen Mechanical
equipment

Cold water pump Bin Conveyor Lift

Drain pump Laundry system Air compressor

Waste water treatment plant | Dish washing General exhaust fan

Booster pump Kitchen equipment & Hood
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manuafsuans e i lin3es PAN-63 Power Network Analyzer Manual

< 9 A 1 A I PR 1 Y o = v g
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A Y g}/ = Y 2 o =K 1
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(2 1 9 y .
AIBYIN VDY AVD 11504 Cold water pump, Drain pump, Waste water treatment plant, Booster

A . 3 9
pump NoglunuIA Sanitary WluaAY

Tas SMCC 4,7,8 f0 Cold water pump

SMCC 2,3,5,6, A Drain pump

NOMINAL POWER % DEMAND POWER | % AVERAGE POWER
EQUIP. CODE EQUIPMENT NAME
(kW)
SMCC 4 Cold water pump 56 95% 85%)
SMCC 7 Cold water pump 7.2 95% 85%
SMCC 8 Cold water pump 42.4 95% 85%
TOTAL 105.6 95% 85%
NOMINAL POWER % DEMAND POWER % AVERAGE POWER
EQUIP. CODE EQUIPMENT NAME
(kW) |
SMCC2 Drain pump 296 95% 85%
SMCC 3 Drain pump 6.4 95% 85%
SMCC5 Drain pump 28.8 95% 85%
SMCCo Drain pump 36 95% 85%
Total 367.2 95% 85%

;i 3.2 uuu)auszun Iilihves Sanitary (Cold water pump , Drain pump)
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NOMINAL POWER % DEMAND POWER % AVERAGE POWER
EQUIP. CODE EQUIPMENT NAME
(KW)
AB-001 AIR BLOWER NO. 1 90 95%
AB-002 AIR BLOWER NO. 2 90 95%
AB-003 AIR BLOWER NO. 3 90 95%
.RWP—OI RAW WASTE PUMP NO.01 5.5 95%
RWP-02 RAW WASTE PUMP NO.02 55 95%
RWP-03  [RAW WASTE PUMP NO.03 5.5 95%|
EQP-01 EQUALIZING PUMP NO. 1 =5 95%
EQUALIZING PUMP NO. 2 55 95%
SLOW MIXING _ 1 I —
FAST MIXING 1 95%
DAF SCRAPER NO. 1 1 95%
DAF SCRAPER NO. 2 1, 95%
301.5 95% 85%

i 3.3 upuuauszuy Wihues Sanitary (Waste water treatment plant)

NOMINAL POWER % DEMAND POWER % AVERAGE POWER
EQUIP. CODE EQUIPMENT NAME
(KwW) |
BP-01 COLD BOOSTER PUMP NO.1 55 95% 85%
BP-02 COLD BOOSTER PUM: 2 55 95% 85%
BP-03 COLD BOOSTER PUM .3 5.5 95% 85%
BP-04 COLD BOOSTER PUMP NO.4 5.5 95% 85%
BP-05 COLD BOOSTER PUMP NO.5 55 95% 85%
_E_P-UE COLD BOOSTER PUMP NO.6 5.5 95% 85%
BP-07 COLD BOOSTER PUMP NO.7 5.5 95% 85%
BP-08 COLD BOOSTER PUMP NO.8 55 95% 85%
TRANSFER BOOSTER PUMP
| TP—Dl NO.1 T D D 95% 85%
TRANSFER BOOSTER PUMP
TP-02 NO.2 95% 85%
| TRANSFER BOOSTER PUMP | | 77
|TP-03 Nos 95% 85%
HWP-01 HOT WATER PUMP HWP-01 55 95% 85%
HWP-02 HOT WATER PUMP HWP-02 DD 95% 85%
HWP-03 HOT WATER PUMP HWP-03 55 95% 85%
BP-001 COLD BCE‘OSTER PUMP NO.1 55 95% 85%
BP-002 COLD 30 STEI PUMP NO.2 5.5 95% 85%
BP-003 COLD BOOSTER PUMP NO.3 5.5 95% 85%
Total 77 95% 85%
M3 3.4 upuauszu Tihves Sanitary (Booster pump)
9 2 a
UD 351j ALNUIA

- % Demand Y1894 M3 1918391193 9910 Nominal Power

Y o a 4 o
- % Average Power Wll']ﬂﬁ\i ﬂ'l‘ﬂ%WﬁN']u%iﬂ"UEN!ﬂ%ﬂﬂﬂ‘Uﬂ'l‘iziﬂﬁﬂ
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@ Y ad o ' I a 1 4
wasnums 14 lihlugauaaimmuamnfie o5 % ualuanuilusswaazinioding

1493913549 100 % MUNMNUATIRDINNITHNIA Actual Power 1T 19 Ivlinuiasa
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OLLARG @Mﬁﬁﬂlﬂﬁlﬂ%m Cold water pump, Drain pump, Waste water treatment plant

A . ST
1ag Booster pump mgiuwmﬂ Sanitary Auau

NOMINAL POWER | 9% DEMAND POWER | % AVERAGE POWER | ACTUAL
EQUIP. CODE EQUIPMENT NAME
(Kw) POWER (KW)
SMCC 4 Cold water pump 56 95% 85% 45.22
SMcC7 Cold water pump 7.2 95% 85% 5.814
SMCC 8 Cold water pump 42.4 95% 85% 34.238
TOTAL 105.6 95% 85% 85.27
LOAD DIVERSITY 60% 5116
MNA 3.5 MIN1A1 Actual Power U949 Sanitary (Cold water pump)
I NOMINALPOWER | % DEMANDPOWER | % AVERAGE POWER | ACTUAL
EQUIP. CODE EQUIPMENT NAME
(Kw) POWER (KW)
SMcC 2 Drain pump 296 95% 85% 239.02
SMCC 3 Drain pump 6.4 95% 5% 5.168
SMCC 5 Drain pump 28.8 959 85% 23.256
SMCC 6 Drain pump 36 95% 85% 29.07
Total 367.2 95% 85% 296.53
LOAD DIVERSITY 40% 118.61

PN 3.6 M3HIAT Actual Power V04 (Drain pump)
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NOMINAL POWER % DEMAND POWER | % AVERAGE POWER | ACTUAL
EQUIP. CODE EQUIPMENT NAME
(KW) POWER (KW)
AB-001 AIR BLOWER NO. 1 90 95% 85% 72.68
AB-002 AIR BLOWER NO. 2 90 95% 85% 72.68
AB-003 AIR BLOWER NO. 3 90 95% 85% 72.68
RWP-01 RAW WASTE PUMP NO.01 5.5 95% 85% 4.44
RWP-02 RAW WASTE PUMP NO.02 5.5 95% 85% 4.44
RWP-03 RAW WASTE PUMP NO.03 5.5 95% 85% 4.44
EQP-01 EQUALIZING PUMP NO. 1 5.5 95% 85% 4.44
EQP-02 EQUALIZING PUMP NO. 2 5.5 95% 85% 4.44
MIX-01 SLOW MIXING 1 95% 85% 0.81
MIX-02 FAST MIXING 1 95% 85% 0.81
SCM-01 DAF SCRAPER NO. 1 1 95% 85% 0.81
SCM-02 DAF SCRAPER NO. 2 1 95% 85% 0.81
Total 301.5 95% 85% 243.46
LOAD DIVERSITY 48% 116.86
a ]
NN 3.7 N1THIAN Actual Power VD (Waste water treatment plant)
| NOMINAL POWER % DEMAND POWER % AVERAGE POWER ACTUAL
EQUIP. CODE EQUIPMENT NAME
(KW) POWER (KW)
BP-01 COLD BOOSTER PUMP NO.1 5.5 95% 85% 4.44
BP-02 COLD BOOSTER PUMP ND.2 5.5 95% 85% 4.44
BP-03 COLD BOOSTER PUMP NO.3 55 95% 85% 444
BP-04 COLD BOOSTER PUMP NO .4 55 95% 85% 4.44
BP-05 COLD BOOSTER PUMP NO.S 55 95% 85% 444
BP-06 COLD BOOSTER PUMP NO.B 55 95% 85% 4.44
BP-07 COLD BOOSTER PUMP NO.7 55 95% 85% 444
BP-03 COLD BOOSTER PUMP NO.B 55 95% 85% 4.44
TRANSFER BOOSTER PUMP
TP-01 NO.1 95% 85% 0.00
TRANSFER BOOSTER PUMP
TP-02 NO.2 95% 85% 0.00
TRANSFER BOOSTER PUMP
TP-03 NO.3 95% 85% 0.00
HWP-01 HOT WATER PUMP HWP-01 55 95% 85% 4.44
HWP-02 HOT WATER PUMP HWP-02 55 95% 85% 4.44
HWP-03 HOT WATER PUMP HWP-03 5.5 95% 85% 4.44
BP-001 COLD BOOSTER PUMP NO.1 55 95% 85% 444
BP-002 COLD BOOSTER PUMP NO.2 55 95% 85% 444
BP-003 COLD BOOSTER PUMP NO.3 55 Q5% 85% 4.44
Total 7 95% 85% 62.18
LOAD DIVERSITY 50% 31.09

MNN 3.8 N5HIAT Actual Power U0 (sanitary (Booster pump)
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NAME AVERAGE POWER (%) ESTIMATE POWER (kW)
Cold water pump 60 51.16
Drain pump 40 118.61
Waste water treatment plant 48 116.86
Booster pump 50 31.09
Bin Conveyor 50 73.64
Laundry system 55 170.10
Dish washing 50 243.06
Kitchen equipment & Hood 35 926.87
Lift 30 81.27
Air compressor 50 30.28
General exhaust fan 40 40.39
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M1919% 4.2 I5NTAUIUAT Actual Power(kW) 593131 100 %
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TOTAL LOAD DIVERSITY
NAME AVERAGE POWER | ESTIMATE POWER | ACTUAL POWER (kW)
(%) kW)
51.16
Cold water pump 60 51.16 — 8527
60%
. 118.61
Drain pump 40 118.61 =296.53
40%
116.86
Waste water treatment plant 48 116.86 =243 .46
48%
31.09
Booster pump 50 31.09 =31.09
50%
' 3.64
Bin Conveyor 50 73.64 —147.28
50%
170.10
Laundry system 55 170.10 =309.27
55%
. . 243.06
Dish washing 50 243.06 =486.12
%
. . 926.
Kitchen equipment & Hood 35 926.87 =2648.20
35¢
i 1.27
Lift 30 81.27 ——==270.90
30%
. 30.28
Air compressor 50 30.28 =60.56
50%
40.39
General exhaust fan 40 40.39 =100.98
40%
: . 651.
Refrigeration system 60 651.68 —1086.13
60%
i 6.53
Ice machine 50 56.53 =113.06
50%
Pump & CT Air/Refrig. system 50 40.58 10 81.16
50% ’
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d‘ ax o 1 I [
M5199 4.2 TN IAUIUAT Actual Power(kW) 53381 100 % (919)

TOTAL LOAD DIVERSITY
NAME AVERAGE POWER | ESTIMATE POWER | ACTUAL POWER (kW)
(%) (kW)
. 135.09
Roll in kitchen 70 135.09 =192.99
70%
. . 138.49
Roll in packing 70 138.49 =197.84
70%
. . . 515.51
Air Handling Unit (AHU) 80 515.51 — 644.39
80%
. . 16.73
Fan coil unit 40 16.73 =41.83
40%
L i 52.85
Pre-cool unit 70 52.85 — 7550
70%
. 1. 449
Lighting 55 449 — =816.36
%
70.35
Freezer 66 70.35 =107
66%
General equipment 80 80 S 100
80%
TOTAL LOAD 1199 4090.14 100%

9

v 9
M3 4.3 HUIAMYN 6 HUIN uazmmﬂ%’wmam‘lv\lﬂmmmmmiﬂnmiuu

GROUP OF LOADS ACTUAL POWER (kW) PERCENT (%)

Electrical 529 12.93
Air condition 585.09 14.30
Refrigeration 1092.72 26.72
Sanitary 317.72 7.77
Laundry and kitchen equipment 1413.67 34.56
Mechanical 151.94 3.71

TOTAL LOAD 4157.83 100
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GROUP NAME ACTUAL POWER | % DEMAND ESTIMATE %
(Kw) FACTOR POWER (KW)
Lighting 816.36 55% 449 10.98
ELECTRICAL General Equipment 100 80% 80 1.96
TOTAL 529 12,93
Air Handling Unit 644.39 80% 515.51 12.60
AIR CONDITION Fan Coil Unit 41.83 40% 16.73 0.41
Pre Cool Unit 75.50 70% 52.85 1.29
TOTAL 585.09 14.30
Refrigeration 1086.13 60% 651.68 15.93
Freezer 107 66% 70.35 1.72
Ice Machine 113.06 50% 56.53 1.38
REFRIGERATION |Roll In Kitchen 192.99 70% 135.09 3.30
Roll In Packing 197.84 70% 138.49 3.39
Pump & Ct Air / Refrig. System 81.16 50% 40.58 0.99
TOTAL 1092.72 26.72
Cold Water Pump 85.27 60% 51.16 1.25
Drain Pump 296.53 40% 118.61 2.90
SANITARY Waste Water Treatment Plant 243.46 48% 116.86 2.86
Booster Pump 62.18 50% 31.09 0.76
TOTAL 317.72 7.77
Bin Conveyor 147.28 50% 73.64 1.80
LAUNDRY AND |Laundry System 309.27 55% 170.10 4.16
KITCHEN Dish Washing 486.12 50% 243.06 5.94
EQUIPMENT  |Kitchen Equipment & Hood 2648.20 35% 926.87 22.66
TOTAL 1413.67 34.56
MECHANICAL Lift 270.90 30% 81.27 1.99
Air compressor 60.56 50% 30.28 0.74
General Exhaust Fan 100.98 40% 40.39 0.99
TOTAL 151.94 3.71
TOTAL LOAD 4090.14 100
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