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Introduction

Currently, global energy consumption has been continuously increasing, resulting
in global warming crisis, and awareness of the important of energy use. Thai government
realizes the important of energy consumption reduction in transportation sectors, which
is the greatest proportion of all sectors. The government has been trying to push forward
a number of measures on roads, railways, waterway, and air transportation by utilizing
modern effective technology in order to reduce transport cost, considering safety and the
environment.

Due to the expansion of air transportation around the world, the growth of Thailand
and regional economies, and the growth of tourism in Thailand cause the rapid increased
the demand of air passenger travel and cargo transportation services. Moreover, it also
resulted in energy consumption and greenhouse gas emission of airports in Thailand.

In the past, the amount of energy consumption from air transportation was
calculated by the jet fuel consumption only. There had not been any studies regarding
energy consumption analysis from airport activities. To determine the potential, the
guidelines for energy conservation and management in the relevant section which from
importance and necessity is supported by the Energy Conservation Promotion Fund Ministry
of Energy and the Office of Transport and Traffic Policy and Planning (OTP). They conduct
The Study of Guidelines for the Development of Energy Management and Efficiency
of Air Transportation in Thailand to accomplish the goal of reducing energy consumption and
greenhouse gas emissions.

Executive Summary Report is to present summary of the study results of the
project for the relevant executives to utilize the information in The Study of Guidelines for
the Development of Energy Management and Efficiency of Air Transportation in Thailand
by summarizing the project operation.

The consultanting company really expects that the report is beneficial for the
Ministry of Transport, Ministry of Energy including government and private agencies,
especially for policy makers and executives in order to utilize as supporting information
and guidelines for developing project measures and decision making for developing the
project.
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Conclusion

Objectives

The Study of Guidelines for the Development of Energy Management and Efficiency of Air Transportation
in Thailand is aimed to analyze the potential and set targets for reducing energy consumption and
greenhouse gas emissions causing from the aircraft activities and cargo transportation services and to
conduct the action plan to enhance energy management and efficiency of air transportation in Thailand.

Project Plan Process

The study is a brief process plan of operation starting by collecting and reviewing various
information, plans, policies and development strategies, research documents and statistical data on air
transportation and energy consumption of various agencies at the moment. After those process, the
pilot project area selected to survey, collect detailed data on operational activities in the airport area,
evaluate and analyze energy use and greenhouse gas emissions. It is the prototype structure to collect
and analyze the remaining airports data in Thailand to set as baseline. Moreover, the process is to analyze
the problems and causes of loss of energy use as a guideline for determining appropriate measures
for improving and managing energy efficiency. Then, the potential to reduce energy consumption is
conducted by reviewing successful international best practices which used to consider successful aboard
energy conservation measures which are suitable for Thailand and led to the draft action plan to enhance
energy management and efficiency in air transportation in Thailand by brainstorming workshop meeting
from various agencies associated to find conclusions in the action plan and in the project has developed
a database. This database is to analyze energy consumption across all airports and implemented as a
tool for the action plan.

The Selection of 3 Pilot Airports

The following criteria for selecting the 3 pilot airports are:

e Airports that are operated by government, state enterprise, and private sector agencies.

e The highest number of flights and passengers and good trendency of the expansion at large,
medium and small airports with a variety of activities selected as a case study.

e Potential airport with opportunity to expand services in a long term.

e Serving both domestic and international passenger and flights.

® Being a connection to various of transportation networks.

According to following conditions, Krabi Airport (DOT), Phuket Airport (AOT) and Samui Airport (BA) are
selected for this study project.
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meseseesesssssssssssn The results of this study project is the development of a draft action plan
to enhance the energy management and efficiency of air transportation in Thailand.
The action plan is divided into 3 phases: short term -3 years (2019-2021), medium
term -5 years (2022-2027) and long term -10 years (2028-2037). These projects can

be concluded as follow: e ——— —

Short Term and Continuous Projects / Measures

Turning off light at the apron area when no operation.

Promoting travelling to and departing from airport via public transport.

Capacity building for working in airport: Skill development of the airport personnel.
¢ Raising awareness in the organization about environment and energy saving.

Replacement of the airport lighting.
¢ Tracking system installation on vehicles and GSE equipment.
e Provision of sufficient car parking space and parking management system.

Roof construction for shuttle bus parking in the airside area.
e Improvement of the wall and building glass, such as attaching the thermal film.

Airport facility management for energy saving, such as automatic power-off control use / motion sensor.

The study on renewable energy at the airport.

e The study the concept of green building design in the airport for energy saving.

e The study on determination of proper service life and vehicle use on GSE equipment in the airside
area.

Medium and Long Term Projects/Measures

Use of EV public bus for arrival and departure at the airport.

Promotion of Electric Vehicle (EV) for arrival and departure at the airport.
e Improvement of high efficiency enhancement of air conditioning system.

Construction of fuel stations and EV charging stations in the airside area.

Promotion of using the EV shuttle bus in the airside area.

Total Energy Consumption (toe) Total Greenhouse Gas Emission (tCO.,e)
Year . :

With : With ,
BAU Action Plan Saving BAU Action Plan Reducing
2017 | 175,630.19 175,630.19 0| 1,158,024.65 1,158,024.65 0
2022 | 220,699.13 187,466.77 33,232.36 | 1,449,036.89 1,085,668.83 | 363,368.06
2027 | 274,078.55 232,261.68 41,816.86 | 1,788,730.97 1,336,472.66 | 452,258.31
2032 | 331,628.26 280,270.94 51,357.33 | 2,151,501.74 1,604,171.16 | 547,330.57
2037 | 396,517.61 334,837.03 61,680.57 | 2,557,523.09 1,909,246.75 | 648,276.34

-Executive Summary-
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The implementation of the action plan is expected that in the 20 years or 2037 the
energy consumption of airports in Thailand will be reduced from 396,518 toe to 334,838
toe (reduced 61,680 toe) resulting in greenhouse gas emissions from 2,557,523
tCO,e to 1,909,247 tCO,e (reduced 648,276 tCO.e). It is accounted for 15-25 percent
respectively, compared to the baseline (BAU).

Airport energy consumption in Thailand
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Principle and Reason

‘ Project Background

According to the 20-years Energy Efficiency Plan : el 1]

-

EEP2015 (2015-2036), It is aimed to reduce energy L T N

DOMESTIC DEPARTURES =

intensity by 30 percent in 2036, compared to 2010
with using 10 main measures. One of measures
is the energy conservation measures for the
transport sector, which is the highest energy
consumption. However, the measure mentioned
in the energy efficiency plan cover only land
transportation sector which still have not been
implemented for water and air transportation. Even
there have been a studies about energy use in air
transport sector, but only jet fuel consumption in
the aircraft. There is no studies and analysis of

energy consumption at the airport.

State of Problem

With the air transportation expansion increasingly and continuously around the world, the
Thai and region expansion economy, along with tourism growth in Thailand, cause a number of the
passenger and cargo transportation increased consistently. This also affects on other energy use at
the airport and green house gas emissions in Thailand.

The Office of Transport and Traffic Policy and Planning (OTP) recognizes the importance of energy
consumption in these dimension. To encourage and develop the effective energy use for transportation, OTP
was purposed to be supported by the Energy Conservation Promotion Fund, Ministry of Energy for conducting
Study of Guidelines for the Development of Energy Management and Efficiency of Air Transportation in

Thailand. I
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Objectives

To study and analyze the potential of the effective aircraft and energy efficiency
in Thailand.

To reduce energy consumption and greenhouse gas emission
of the aircraft in Thailand.

To develop an energy conservation action plan for
the domestic air transport.

Project Goals

Outputs

Expected outputs from this project study:

(1) Baseline data of energy consumption and greenhouse gas emissions of all the airports in Thailand.
(2) The targeted value of energy reduction and greenhouse gas emissions of aircrafts in Thailand.

(3) Potential data and measures management and of methods of aircrafts efficiency in Thailand.

(4) Database of energy consumption and greenhouse gas emissions of all of the aircrafts in Thailand.
(5) An action plan to develop energy management and efficiency of aircraft transportation in Thailand.

Outcomes

Expected outcomes from the implementation of this project as follow :

(1) operation of the action plan project helps to encourage energy conservation in the transportation
sector due to lack of the current action plans of aircrafts from air transport energy efficiency.

(2) The results of action plan helps save energy consumption and reduce greenhouse gas emissions of
all the airports roughly 15-25 percent.

(3) The results of the study are complied as a part of the 20-year Energy Effieciency Plan (2015-2036).
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Operational Guidelines

Here is the steps of an overall process for the study project.

Review, Collect, Analyze current database

Collect data on energy of == m—-—-—-—- 1t Project Seminar

air passenger and cargo

management Analyze energy

consumption in the current

Collect and analyze data situation
on energy consumption

from airport activities

Survey, Collect data and Analyze the causes of energy loss

Measure and study energy consumption Air Transportation

—> Enerygy Database
Analyze the causes of energy loss

\’

Analyze potentials, reduce energy use
and manage effectively

-

Analyze
- L - Prepare measure for
Environmental and . .
- implementation plans and budgets
b2l ¢ 2 Workshops on

Action Plan
Develop the action and monitoring plans

2 Project Seminars
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Methods of collecting and checking data, collecting and reviewing data, plans, policies and various
development strategies, research report and statistical data on transportation and current energy
consumption from various agencies. In order to acknowledge the direction of development and the linkage
of each work plan in relation to the energy collection of the statistic data on air transportation
energy consumption data from operational activities in the airport area will acknowledge the current
energy consumption situation.

Procedures of survey data in 3 selected pilot airports are to collect the data of airport activities,
then evaluate, analyze energy consumption and greenhouse gas emissions used as the prototype
structure for collecting and analyzing the remaining airports data in Thailand to be set as baseline.
Also, Analyzing the problems and causes of energy loss is a guideline for determining
appropriate measures. In order to improve and manage energy efficiency, The basic data of
current energy consumtion will be recorded in the database system.

Energy consumtion saving is considered as a succesful international best pratice. However, The
anticipation of the number of energy concumtion and greenhouse gas emissions in 20 years is
considered as Business as Usual (BAU). The results of potential energy development will then be
analyzed.

Consideration of the measures of the best pratice will be implemented appropriately to all the airport
in Thailand setting the target of energy efficiency determining the details of activities to the process
of the action plan are required The measures will be considered as the initial environmental
and social impact assessment. If the measures focus on energy conservation and eco-friendy, the
impact will be positive.

The process of developing an action plan to enhance the energy management and efficiency
from air transportation will be implemented various measures into draft action plan during into
3 phases short-term, medium-term and long-term composed of budget, target, expected result, and
responsible agencies. By these processes, there were brainstorming workshop meetings to share
opinions from the related various agencies to find the same conclusion.

After developing an action plan, There is a plan conduction in order to be meet the target.

The process of developing a database system for analysis energy consumption and greenhouse gas
emissions is fully implemented and can be used as a tool to monitor the action plan.

During the study project, there will be seminars, workshops meetings and survey throughout

the project period in order to participate, share ideas and suggestions.
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Summary of Policy Review

The study of the project complies various relevant information and reviewed plans,
policies and development projects related to transportation and energy. The study also
provided the acknowledgement of the direction of development and strategic plan to achieve
the same results and decrease the redundancy.

e Competitive Creation Strategy
® Human Development Strategy
® Growth Creation on Quality of Life with Environmental Friendly Stategy

National Economic and e Strategy 3 : Economic strengthening and sustainable competition

Social Development Plan e Strategy 4 : Eco-friendly growth for sustainable development

No.12 (2017 - 2021) e Strategy 7 : Infrastructure development and logistics system
----------------------------------------------------------- =y .
1
: Transport Infrastructure Strategic for Logistics Long-Term Energy I
: Development Plan System Development Plan Integration Plan :
: (2015 - 2022) (2013 -2017) (2015 - 2036) :
1
. '

Ministry of Transport Ministry of Transport Ministry of Energy

The Integrated Energy

Conservation Committee in
20-Years Energy

Conservation Plan
(2015 - 2036)

Ursig g i Energy Conservation Measures

in the Transport Sector 11 major measures
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(c According to the review of various policies and relavant development strategies
from the Ministry of Transport and the Ministry of Energy, there are connected and
supporting sectors to achieve the same goal e.g. Reducing an energy use and
greenhouse gas emissions in transportation sector. However, if considering in
detail, there are no related measures to air transportation. The measures are mainly
focused on land transport. Thus, the study of this project is a good opportunity to
increase the measure of energy management and efficiency in air transportation sector. ))
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The Current Situation

There are 3 departments operating airports in
Thailand i.e. Department of Airports (DOA)
belonging to the government operates 28 regional
airports, Airports of Thailand Public Company
Limited (AOT) belonging to the state enterprise
operates 6 airports and Bangkok Airways Public
Company Limited (BA) operates the private
3 airports.

Energy consumption of airports

in 2017 (175,630 toe)

Greenhouse gas emissions of

airports in 2017 (1,158,025 tCO,e) GHG

The energy consumption can be catagorized into these activity areas i.e.

areas and Airside area.

T

The results of the data analysis found that
In 2017, roughly 70% of the current baseline
was from fuel consumption and the rest 30%
was from electricity. The current baseline
of energy consumption and greengouse gas
emission were 175,630 toe and 1,158,025
tcoze.

69.17%

Fuel
68.12%

Landside, Terminal

I

Exit Enfronce
§ Parking Lot J
s Landside -
g
& i w
= Terminal =
=
5 Y Passenger Terminal / Office / Tenant Shop ;“_Fl‘dp_‘:'”
E "“m?* Uity Building | Lithe
G Oputr | () Sx O O [Fre taton
Airside 4 .E & J‘f )TF “}E .
_] - — = Air Control Tower
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Airside

w. 9.53%

-Energy- Terminal
28.85%

A landside area is the highest amount Landside
of energy consumtion and greenhouse 61.62%
emission by 62% followed by terminal area

o . o Airside
29% and Airside area 9%. g, 5 04%

-GHG- Terminal
29.80%

Landside
65.16%

- Airside Area

The energy consumtion and greenhouse gas emission
from passenger, baggage carts tractor, and passenger
boarding stairs in Airside area are mostly from shuttle
busses, baggage carts tractor and passenger boarding
respectively.

Fire Truck 2.07% Airfield Lighting (AFL) 2.32%
Navigation Aids System 0.83% GPU,ACU,ASU Equipment 3.23%

Aircraft Push Back/Tow Bar 4.71%
Shuttle Bus 27.51% Aerodrome Control Tower 4.92%
Lavatory Service Vehicle 6.07%
Portable Water Truck 6.16%

Baggage Cart Tractor 8.92%

Passenger Boarding Stairs 6.97% Aircraft Refueling Vehicle 6.34%

Catering Truck 6.72% Fuel Truck 6.58%

Conveyor Belt Loader 6.65%

Fire Truck 2.64% GPU,ACU,ASU Equipment 2.95%
Navigation Aids System 0.75%

Aircraft Push Back/Tow Bar 4.30%
Airfield Lighting (AFL) 4.54%
Lavatory Service Vehicle 5.54%
Portable Water Truck 5.62%
Aircraft Refueling Vehicle 5.79%
Fuel Truck 6.01%

Shuttle Bus 25.48%

Aerodrome Control Tower 9.64%

Baggage Cart Tractor 8.15%

Passenger Boarding Stairs 6.37%

Conveyor Belt Loader 6.08%

Catering Truck 6.14%
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Terminal Area

The energy consumption and greenhouse gas emission in

terminal area are mostly from air-conditioning consumption,
commercial stores and lightings.

X-Ray 0.42%

Power Generator 0.54%
Escalator 1.12%
Check-In 1.31%
Lift 1.38%

Boarding Bridge 2.02%
Baggage Handling System 2.61%
Airport office 3.44%

Scanner 0.31%

Shop/Tenant 42.12%

Air Conditioning

Lihgting 7.63%
37.10%

X-Ray 0.42%

Escalator 1.12%
Check-In 1.31%

Scanner 0.31%
Power Generator 0.25%

Shop/Tenant 42.24%

Boarding Bridge 2.02%
Baggage Handling System 2.63%
Airport office 3.45%

Air Conditioning

Lighting 7.65%
37.21%

: _ Landside Area

The energy consumtion and greenhouse gas emission in
landside area come from private cars, in-and-out commuting

to the airport by para-transit transportation such as taxis,
vans and rental cars.

Airport Staff Vehicle 0.36% Parking Area 0.41%
Forklift 1.33%

Paratransit 47.97% Utilities 2.51%

Truck 2.53%

Public Transport 4.22%

Private Car 40.67%

Airport Staff Vehicle 0.20% Parking Area 0.41%
Forklift 0.61%
Paratransit 45.77% Utilities 1.98%
Truck 3.83%
Public Transport 18.60%

Private Car 28.60%

|12
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Airport energy usage in Thailand.

500,000

3 396,518 toe

2= 400,000 o

8 o000 If there is no action is taken, it is expected

-

DD a’— - . - -

g 200,000 that all airports in Thailand will have
] | IR0 e consumed the energy by 396,518 toe

2012 2017 2022 2027 2032 2037 2042 and emitted a greenhouse gas rough|y

2,557,523 tcoze.

Greenhouse gas emissions in Thailand.

3,000,000 2,557,523 tCO,e
2,500,000 Vel
2,000,000 -

1,500,000 o

1,000,000

1,158,025 tCO,e

500,000

Greenhouse gas emission (tcoze)
\

(0]
2012 2017 2022 2027 2032 2037 2042
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‘ Problems and Causes of Energy Loss

- Airside Area-

Having a small number of boarding bridges
requires the use of a large amount of
Ground Service Equipment (GSE). If
the boarding bridges is installed more
encourages to reduce the number of
carts equipment and the shuttle buses
because they are vehicles consuming
a lot of fuel. In addition, the shuttle
busses are required to start engine 10-15
minutes in advanced to make hydraulic
system ready to use and cooling inside
for passengers. Sometimes if the
weather is hot, the driver starts the bus
while no flight are landed and it causes
to fuel loss.

- Terminal Area -

Air conditioning having service life,
insufficient cooling capacity to the
passengers along with glass building
design without themal film affect to
improper operation of air-conditioners.

|14

There are always several damaged

Ground Service Equipments that need
to be repaired as well as some types of
vehicles with long service life causing
poor performance and energy loss.
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This project have studied, surveyed, collected energy consumption data from pilot airport representatives of 3 different
operators such as Krabi Airport (DOA) belonging to the government, Phuket Airport (AOT) belonging to the state enterprise
and Samui Airport (BA) belonging to the private agency. Then, analyze problems and causes of energy loss will be analyzed.

- Landside Area-

Case study of a warehouse at Phuket Airport,
there are several cargo trucks in and out. Most
cargoes are frozen seafood products. The loading
and unloading of products need many labors and
took long time that other cargo trucks were not be
able to transmit their products. Some truck had not
shut the engine down while conveying the products.
These causes are considered as a fuel lost.

The airport parking lot cannot accommodate enough
cars. Finding an vacant space around parking lot

causes of fuel loss.

The last factor causing of fuel loss is having a
checking points at the entrance and exit close

to the main highway. Also, it affects to the traffic
congestion in rush hour.

SUIEERTON SR, B3V PRt 3 IR L S S T R i S R £
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Best Practice in Foreign Countries

The LED lighting installation in
various areas of the airport,
such as the landside area, the
passenger terminal area, and the
airside area.

An electricity consumption

from solar energy in airports
by installing solar panels
on the roof of the Airports
and parking lot.

Motion Sensor Detector Activated

: _ Installation of Motion Sensor
to control automatic electricity
electricity consumption as the

actual consumption.

Check-In System. Thermal insulation installation.

I 1 6 -Executive Summary-
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Strengtening the transportation
connectivity to conveniently access
to the airports and reduce private
car use.

Using natural light and designing
shading building to decrease energy
use in the day time and heat from
outside into the building.

Using the electric vehicles instead
of fuel vehicles.

T |
;‘4' bptt
-

annaumwEsn Dubnsiudonoadon

@W

Turning off some electrical appliances

when outside of office hours.
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Potential Development
and Measures in
Reducing Energy
Consumption

During the study, these were 2 brainstroming sessions on
the guideline of action plans to reduce energy consumption
from air transportation with the cooperators. The first session
was held on December 3, 2018 with cooperations at Raja Room
1, Prince Palace Hotel, Mahanak, Bangkok and the
second session was held on December 20, 2018 at

Sapphire Suite, Novotel Platinum Pratunam Hotel,
Bangkok.

-Executive Summary-



The Study of Guidelines for the Development of Energy Management
and Efficiency of Air Transportation in Thailand

The purpose of session are to distribute knowledge and discuss about the potential
development of reducing energy consumption, effective energy management at the
airport.

R

f;@;{ @L .

lipiwanuwsTasoms f
IMIMSWMUNMSY; D

There are also 2 project seminars in Bangkok. The purposes of the seminars
are to present the conclusion of the study project, exchange the opinions
and suggestions from any cooperative sectors in order to develop the project
in the future.
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BN 1 S/

The conclusion of potential and measure of energy consumption that are practically
possible and suitable for perspective at the airports in Thailand.

Replacing the old lights with LED lights in the airport.
Save up at least 50% of energy consumption.

High efficiency of air conditioning system in both
passenger terminal buildings and the airport office
save energy consumption by 20-40 percent.

Renovating the heat-blocking and renovating glass
reduce heat from the outside and therefore,
save roughly 5 percent of energy use.

Using public transportation for the arrival and
departure at the airport instead of private vehicles
surges up 5 to 15 percent of energy consumption.

The implementation of electric shuttle buses in the
Airside area to save up energy by 40%.

The airport facility management for energy saving
such as using automatic power-off control/Motion sensor
reduces energy consumption by 5%.

Conduction of gas stations and EV charging stations
can save up energy consumption by 10%.

Capacity building to the airport officers and rise
awareness of energy consumption could decrease

the energy use by 5 percent.

|20

Improve wall and glass building

Promote public transportation

-

Airport facility management

Build fuel stations and
electric charging in Airside
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_'i Maintenance of GSE equipment

Ny
3

Use the EV bus travelling
*" fo the airport

LS

) o
L

t Prepare the roof for
=ll shuttle bus in Airside

Tl —
r . - -
=

-;} ‘i g h':F.— :

g

e -

Install tracking system on GSE

g |

';- -'}".

i A :I

LS Turn off the lights in apron
if no operation

3 ww

S W

sl Promote airport users
to use EV cars

- ., 3 e . s =
AR e,
L. \-.. ¥ %
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_._,1__—_-—_'_'_ .
. | e
o el — T e

Regular maintenance of Ground Service Equipment
saves fuel consumption by 2%-9% and also
tire-pressure monitoring can reduce up to 2
percent of energy consumption.

EV buses can reduce energy consumption by 30
percent.

Roof construction for transferring the passenger
in the airside area saves energy consumption by
5 percent.

Tracking systems installation on vehicles and
GSE devices saves energy consumption by 5
percent.

Swithing off the lights in apron area when
no operation saves energy consumption by 5
percent.

Encouragement of electric vehicle use (EV)
saves 10 percent of energy consumption.

Providing sufficient parking space as well as
parking management technology saves energy
consumption by 5 percent.

The study on determining proper service life,
vehicle use and GSE equipment in Airside.

The study on alternative energy in
the airport.

The study on concept of green building.
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The Study of Guidelines for the Development of Energy Management
and Efficiency of Air Transportation in Thailand

The action plan has been prioritized by considerign various factors such as
from the problems of operation, measures without investment can be implemented.
Practically acceptable measures in the airport, the anticipation of investment budget
comparing to the benefits. However, conclusion of measure operation plans are as
follow :

Short Term and Continuous Projects/Measures

¢ Turning off the lights in the apron area when no operation.
¢ Encouragement of inbound and outbound trip in the airport by public transportation.

Capacity building for the officer at the airport.

® Raising awareness in the organization about environment and energy efficiency.

¢ Replacement of LED light bulbs in the airport.

¢ Tracking system installation on vehicles and GSE equipment.

e Provision of sufficient car parking space and parking management system.

¢ Roof construction for parking shuttle buses in the Airside area.

¢ Improvement of the wall and glasses of the building adhered thermal film.

¢ Airport facility management for energy saving, such as automatic power-off control / Motion Sensor
¢ The study on alternative renewal energy in the airport.

¢ The study on the concept of green building design at the airport for energy saving

¢ The study on determining proper service life of vehicle use and GSE equipment in Airside.

Medium and Long Term Projects/Measures

e Use of EV public bus travel to and from airport.

* Promoting use of Electric Vehicle (EV) for the arrival and departure at the airport.
e Improvement of high efficiency air conditioning system.

e Construction of fuel stations and EV charging stations in Airside area.

e Using EV shuttle bus for passenger in the Airside area.

-Executive Summary-
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3 Pilot Projects

Krabi / Phuket / Samui

MoNANUNABIENS=T @ |

RABI INTERRATIONAL ARPORT §
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Krabi Airport

The appropriate project/measures plans for Krabi Airport are as follow :

Short Term and Continuous Projects/Measures

e Turning off the lights in the apron area when no operation.

e Promoting the arrival and departure at the airport by public transport.

e Capacity building for airport officers.

® Raising awareness in the organization about environment efficiency and saving.

e LED light replacement in the airport.

® Tracking system installation on vehicles and GSE equipment.

e Provision of sufficient car parking space and parking management system.

e Roof construction for shuttle bus in the Airside area.

e Improvement of the wall and glass of building, such as adhered the thermal film.

e Airport facility management for energy saving, such as automatic power-off control use/ motion sensor.
® The study on renewable energy at the airport.

¢ The study on the concept of green building design at the airport for energy saving.

¢ The study on determination of proper service life, vehicle use and GSE equipment in Airside area.

Medium and Long Term Projects/Measures

e Use of EV public bus for inbound and outbound trip in the airport.

¢ Encouragement of electric vehicle use for transferring the passenger through the airport.
e Improvement of high efficiency of air conditioning system.

e Construction of fuel stations and EV charging stations in Airside area.

e Using EV shuttle bus for passenger in the Airside area.

I 2 8 -Executive Summary-
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The appropiate implementation action plan is expected that in the 20 years (2037) the energy
consumption of Krabi airports will be reducing from 16,708 toe, saving 4,230 toe to 12,478 toe and
greenhouse gas emission from 100,421 tCO,e to 64,251 tC0O.,e (reduced by 36,170 tCO.e). It
is equivalent to 25 percent and 36 percent respectively, when compared to the baseline (BAU).

QO Energy consumption in Krabi Airport
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£ 14,000 (-25%)
C
S 12,000
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£ 8000
o ’
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0
@ 4,000
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2,000
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O Greenhouse gas emissions in Krabi Airport
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Phuket Airport

The appropriate project/measures plans for Phuket Airport are as follow :

Short Term and Continuous Projects/Measures

e Turning off the light in apron area when is no operation.

e Promoting travel to and from airport via public transport.

e Capacity building for the airport personnel.

e Raising awareness in the organization about environment and energy conservation.

¢ Replacement of LED light at the airport.

® Tracking system installation on vehicles and GSE equipment.

e Sufficient car parking space and parking management system.

¢ Roof construction for parking shuttle buses in the Airside area.

e Improvement of the wall and glasses of building such as adhered the thermal film.

e Airport facility management for energy saving, such as automatic power-off control use/ Mation Sensor.
¢ The study on the renewable energy in the airport.

¢ The study on the concept of green building design in the airport for energy saving.

e Determination of proper service life, vehicle use and GSE equipment in the Airside area.

Medium and Long Term Projects/Measures

e Use EV public bus travel to come to the airport.
¢ Promoting use of Electric Vehicle (EV) for the arrival and departure at the airport.
¢ High efficiency improvement of air conditioning system.

e Using EV shuttle bus for transferring passengers at the airport.
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The appropriate implementation of the action plan is expected that in the 20 years (2037) energy
consumption of the Phuket airport will be reduced from 48,617 toe to 38,199 toe (reduced by 10,419
toe) and greenhouse gas emission from 381,144 tCO,e to 293,152 tCO,e (reduced 87,993 tCO,e) or
equivalent to 21 percent and 23 percent respectively when compared to the baseline (BAU).

QO Energy consumption in Phuket Airport
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2 30,000
S
>
0 2000 1 21,329 toe
[
*'" 10,000
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0 200,000
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Samui Airport

The appropriate project/measures plans for Samui Airport are as follow :

Short Term and Continuous Projects/Measures

¢ Switching off the lights in apron area when is no operation.
¢ Encouragement of inbound and outbound trip at the airport by using public transport.

Skill development for airport personnel.

Raising awareness in the organization regarding environment efficiency and energy saving.

Replacement of LED lights in the airport.

¢ Tracking system installation on vehicles and GSE equipment.

¢ Airport facility management for energy saving, such as using automatic power-off control use / Motion Sensor.
e The study on alternative energy in the airport.

¢ The study on the concept of green building design.

¢ Determination of proper service life, vehicle use and GSE equipment in the Airside area.

Medium and Long Term Projects/Measures

e Use EV public bus for incoming and going out of the airport.
¢ Enhancing the use of eletric vehicle (EV) for arrival and departure passengers at the airport.
¢ High efficiency improvement of air conditioning system.
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The appropriate implementation of the action plan is expected that in the 20 years (2037) energy
consumption of Samui airport will be reduced from 3,242 toe to 2,615 toe (reduced 627 toe) and
emissions greenhouse gases from 10,265 tCO,e to 8,330 tCO,e (reduced 1,935 tC02e). It is
equivalent to 19 percent and 19 percent respectively when compared to the baseline (BAU).

O Energy consumption in Samui Airport
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The implementation of the draft action plan is expected that in the 20 years (2037)
energy consumption of airports throughout the country will be reduced from
396,518 toe to 334,838 toe (saved 61,680 toe) and greenhouse gas emissions from
2,557,523 tC0,e to 1,909,247 tCO,e (reduced 648,276 tCO,e) or equal to 15 percent
and 25 percent respectively when compared to the baseline (BAU).

Airport energy consumption in Thailand
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> 300,000 (-15%)
& 334,838 toe
S
~, 200,000
o0
(D)
S 100000 | 175630 toe
0

2012 2017 2022 2027 2032 2037 2042

Airport greenhouse gas emissions in Thailand

2,557,523 tCO,e

2,500,000

} = 648,276 tCOZe
2,000,000 (-25%)
1,500,000 1,909,247 tCO,e

1,000,000 |1 158,025 tCO,e

3,000,000

500,000

Greenhouse gas emission (tCO.e)

0]

2012 2017 2022 2027 2032 2037 2042

I 34 -Executive Summary-



The Study of Guidelines for the Development of Energy Management

and Efficiency of Air Transportation in Thailand

3d3aq /ssully
/AnauaidaJjul

vd/(10v/voa) 10N

ja3ia/iov/voa

3a3ia/ve/Lov/voda

3a3ia/ve/Lov/vod

fouady

(8uiaes |any woJy pajenajed)
uonaNpaJ SUoISSIWS Ses asnoyusaJs

[enuuy pue uiAes A3JauUs |0 uUoNEINJ|E)

"paz1108981ed Se wJojul
‘uonelodsuedy Jo snolieA aJay} JI
(488uassed podsuedy algnd sy}

JO uonewiiss IMA 8y} uo paseq)
uolONpaJ SUoISSIWA Seg asnoyusaus

|enuuy pue 8uiaes A3Jaua JO uoNnEINJ|E)

uonaNpaJ SUoISSIWS Seg asnoyusa.g

|lenuuy pue 3uines A34aus JO uoliendjed

uo[3oNpPaJ SUoISSIWS SeS asnoyuaaisd

[enuuy pue Suiaes A31aua Jo uoljend|e)

uonoNpal suoIssiWwe sed asnoyusa.sg

lenuuy pue Suines A318ud JO uoljeNJ|e)

Ses asnoyusais Jo uononpal pue

poliad UONEAIBSU0d A3JaUd U0 19943

SasNQ a|INYS 311388 Sup e}
slaguassed Jo JaquinN o
aouejsip ulAug o

sng 9|IINYs 13I8 JO
uondwnsuod A10u308[3 o

sasng ayINys
J14309]9 JO JaqWINN o

aJuelsia o
uodsuedy angnd
Aq poduie ay} 0} Sulwod
9|doad Jo uorpodoud 8yl e
S9|2IYdA
podsuedy 21gnd Jo JaqWINN o
uodsuey
a1gnd Suisn seakodwa
pue siaguassed JO JOQWINN o

s3ulp|ing
10 uondwnsuod Aj1913293

SJBUIUOI}IPUOD JIB WO}
uoidwnsuod A310143093

seale pue s3uip|ing wo.y
uondwnsuod A3o13093

108loud auy Jo
SSaUBARLT

ueld ayy
Jo uonejuswsa|dwi
3y] JO SS920NS By L

ueld ay}
J0 uoneuswsdwii
9y} JO SS920NS By L

ued ayy
JO uonejuawaldu
ay} JO $S32INS ayL

ueld ay}
JO uoneuswadui
9y} JO SS82INS YL

ueld ayy
Jo uoneyuswalduwi
3y} JO SS320NS By L

guuojuow
douewJousd

uejqd uoipy ayjp dn mojjoj o} uejqd buriojuiop

351

eale apislie 8y} Ul asn sasng smnys A3 'S

uodsues alignd Ag podaie ayj
1e aunuedap pue |eALue 8y} 3unowoldd v

wyy [ewsy)
a1 pasaype se yans sulp|ing ay1 Jo
$3sse|g pue |jem auy Jo Juswanoidwr €

“JopaAUT
adAL yids 8y 03 810 podute au} ul
wiBSAs Suiuopuod Jie sy} aguey) 22
“J3||IyD |00] Ja1em
a3exoed e ojul [euiwus) Jaguassed sy}
ul Wa)sAs Suiuoipuod Jie sy} aguey) 12
wia)sAs uluonpuod
Jie Jo Adusioiys ysiy pue juswsroidw "¢

-Executive Summary-

(Hv) Sunysi peryte ur a3 Juswisoeiday G'T
eaJe 3uped ul @37 Juswade|day v7°'T
jueus} / doys a8y} ul @31 Juswadeidsy €1
9214J0 podJie ul @37 Juswade|day 21
[euiwLig) Jedusssed ul @31 Juswiaoeday T°T

podJie sy} ul Juswadeidas Sunysdi @I 1

109l0.d / ue|d



The Study of Guidelines for the Development of Energy Management

and Efficiency of Air Transportation in Thailand

vd/10v/vod [enuuy
SaullIv
/Anauaidaiiul lenuuy
lov/vod |enuuy
3d3iaq/ ve
/(LOv/v0ad) 1O |enuuy
vd/10v/voda |lenuuy
10v/vod |lenuuy
ja3a/vg/Lov/voa |lenuuy
Aouagy pol4ad

uoI1oNpaJ SuoIssiwe Seg asnoyussus
pue 3uiaes A34aua JO uolje|ndle)

uoiloNpal suolssiwa seg asnoyusals
pue Zuiaes A34sus JO uoije|ndje)

uoI3oNpaJ SUOISSIWS Seg asnoyusalld
pue 3uiaes A34aus JO uole|ndje)

(8uines [an} wody paje|ndjed)
uoIloNpaJ Ssuoissiwa seg asnoyuas.s
pue 3uines A34aus JO uoije|ndje)

uoilonpal suolssiwa seg asnoyuasls
pue 3uiaes A3J4aus JO uolje|nd|ed

uo[oNpaJ SUoISSIWS SeS asnoyuaaid
pue SuiAes A31aus JO uolje|Nd|e)

uoilonpal suolssiwa seg asnoyuasls
pue Suiaes A34aus JO uoije|nd|ed

Se3 asnoyusai3d Jo uoionpal pue
uoneAIasSuU0d AZJaus Uo 1384

eaJe Jey)

ul uondwnsuod A301303|3

S9|2IYaA Jo (A3u8U8)

e1ep ajed uondwnsuod [and

S9|9IYaA JO (A3u8UB)

e1ep a1es uondwinsuod |an4

sasng 2J14309|8 SuIsn
sJa3uassed Jo JaquuInn e

aouelsip suluuny o
SNq 211999

Jo uondwnsuod A}1213993 o
S9SN( 214309[8 JO JBQUINN o

quswdinba pue Asuiyoew Jo
ejep uondwnsuod A34au7 o

S9|21YaA Jo (ASuauB) s1ed
elep uoidwnsuod |and o

eaJe apisiie Ul 3|dIYysA ay}
10 32uelsIp Suluunl 8yl o

suonels agleyd JL1I3[d pue
SUONE]S [aNn} JO JaqUINN

uondwnsuod A121129(3

108loud BU] Jo
SSeUBAIIOBYT

ueld ayy
Jo uoneuswadu
3y} JO SS320NS By L

ueld ayy
10 uonejuswaldwii
3y} JO $$920NS By L

ueld ay}
10 uoneluswa|dwii
9y} JO SS$820NS By L

ued ayy
Jo uonejuswadwi
3y} JO $S32INS By L

ued ayy
J0 uonejuswadu
3y} JO $S823NS By L

ued ayy
J0 uonejuswadu
3y} JO $S32INS By L

ueld ayy
Jo uonejuswa|dwi
9y} JO S$S9IINS BYL

sunioyuow
dJuew.opad

uejd uondy ayj dn mojjoj 03 uejd buriojuiopy

uonesado
ou uaym Jysi| 8y} Jo pue uo Suluing

juswdinbs 3S9 pue ss|IysA
uo uone||eisul wajsAs Supjoell

supyed
sNQ 8[\INYS J0} U0}INJISUOD JOOY

uodure ayj 1e aunpuedsp

pue |eALe Joj snq d1qnd A3 Jo asn *

luswdinba Jaylo
pue ‘ss|aiyaA ‘Asuiyosew ‘quswdinbs

0 9oueusjuew ‘Suiieday e
A3J8uBa BAeS 0} uINQ e

:1921)J0 poduie ayy 4oy Suip|ing Ayoede)

eale apisily ul suoners uigieyd
A3 pue SUoNe;s [an} Jo UoNJNJISUo)

JOSuUaS UOIJ0N / 8sn [043u0d

Jo-Jamod dijewolne se yans ‘uines
A318uB Joy Juswadeuew Ayjioe} podaly

109fo0ud / ue|d

el

1

‘01

8

L

g

-Executive Summary-

O
(')
—



The Study of Guidelines for the Development of Energy Management

and Efficiency of Air Transportation in Thailand

id3a

3id3a

(Lov/voa) LOW

3a3ia/ve
/(LOV/v0d) 10N

1lov/vod

vg/10v/vod

Aouady

pa1g|dwod
e/u
usag sey leyl
Jeak 1s41) |yl
pals|dwod
ussq sey leyl e/u
Jeak 1sJ1) |yl
pals|dwod
ussq sey leyl
Jeak 1s41) |yl e/u
uonoNpaJ SuoISsiwe Se3 asnoyusaid
[enuuy pue 3uiAes A34aus JO uoije|ndje)
(SulAes |any woJ) paje|naled)
uoIoNpaJ SsuoIssiwe seg asnoyuass
|enuuy pue 3uiaes A34aua JO uolje|najed
(Sulnes |any woJ) pajenoled)
uoIoNpaJ SsuoIssiwa Seg asnoyuass
|enuuy pue 3uiAes A34aus JO uolje|najed
Seg asnoyusals Jo uoionpal pue
polJad uoneAIasuod A3J1aus uo 13843

uejd uony ayj dn mojjoj o} uejqd buriojiuion

Aousidiy3 pue juswdolaasg A31au3 aAjeuss)|y Jo Juswpedaq sl 3a3a
pajwi Auedwo) Jlgqnd sAemuly jox3ueg s vgd
paywi Auedwod dljgnd puejieyl jo spodlly sI 10V

e/u

B/u

e/u

(1sny ‘Aj0143039)
uoindwnsuod A3Jaus [ejoL

(39eds Bunyied e
puiy J0) swiy Suniied

3191UaA 2143093 Buiye}
s1aguassed Jo JaqunN e
9JuelsIp SUIAld o

Joduie 03 ulwod
SB|2IYSA J1419J8 JO JBQUINN o

108loud BU} Jo
SSBUBAIJRYT

ueld ayy
Jo uoneuswalduwi
3y} JO SS820NS YL

ueld ay}
10 uoneluswajdwii
9y} JO SS8IINS YL

ueld ay}
J0 uonejuswaduwi
3y} JO $S820NS YL

ued ayy
JO uonejuswadw
3y} JO $S32INS By L

ueld sy
Jo uonejuswsdwii
3y} JO $S820NS By L

ueld ayy
Jo uonejuswajdwii
3y} JO SS820NS By L

suniojuow
ouew.Ioudd

spodJly Jo uswpedsg sI vod

Jodsues) jo AISIUIN SI LOIN : 8]ON

Suines A31sus
Joy spodJie 8y} ul ugissp suipjing
usaJs Jo 1da2u0d sy} uo Apnis ayL

uod.aie
9y} ul A348us aAljeuIs}e uo Apnis ayL

apisdly ul Juswdinba
3S9 pue S3[IY3A JO asn pue ay|
92IAJBS Jadoud uo uoneuluILWIBIBP YL

Aousioiye

A3J18ud pue JuswuoJiAud Sulpiedal
uoneziueslo ay} ul sssualeme 3uisiey

wiasAs juswadeuew Supyed pue
8oeds 3upyied Jed JusIdIYNS JO UOISIAOI

uodJie ayj 1e aunpuedsp pue [eAle Jo}
(A3) 3J121yaA 2139913 Jo asn 3unowoid

109f0.4d / ue|d

81

WAS

91

at

Vi

€T

371

-Executive Summary-
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Database System

The prototype energy database of air
passengers and cargoes is developed as a Web
Based Application. There are categorized
details by developing the activities. The system
evaluates the amount of energy consumption
and greenhouse gas emissions at the airport
from input data, and then compares with energy
consumption and greenhouse gas emissions
as BAU to follow up the trend of energy
consumption in the future. Also the system
displayed as an evaluation table and pie
chart. The database system is available for
analyzing the information of all airports in
Thailand and was used as a tool for following up
the action plan to decrease energy consumption.
The example of log-in to the system, filling out
the input data and reporting evaluation are as
follow :
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Example of the annual energy input data
record screen for each airport
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Summary Table of Energy Consumption
and Greenhouse Gas Emission
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Graph showing the proportion of energy consumption
and greenhouse gas emissions by activity area
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Graph showing the energy consumption
and greenhouse gas emissions by 20-year forecasts
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Project Publicity

The study has distributed the
information about the project
during the implementation

and also created various media
to publicize and distribute
information about the project.

Public Relations Website

(1) Website of the project.

(2) Project Brochure.
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Project Brochure
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Suggestions for Next Step Operation

The Study of Guidelines for the Development
of Energy Management and Efficiency of Air
Transportation in Thailand is a project that studies
about energy consumption and greenhouse gas
emissions from various activities occurringinside
the entire airport area. There are landside
area, terminal area and airside area, covering
all airports in Thailand under the administration
of government agencies, state enterprises
and the private sector, namely, Department
of Airports, Airports of Thailand Public Company
Limited and Bangkok Airways Public Company
Limited. There are the anticipation of
energy consumption and greenhouse gas
emissions in the 20 years, the action plan
improve the energy management and efficiency
of air transportation, causing reduction
for energy consumption and greenhouse gas

emissions.
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There is a database development for this
study as a web application for evaluating energy
consumption and greenhouse gas emissions of
airports. All airport operators, government agencies,
state enterprises, and the private sectors can make
to input their own basic data because the system
is designated to cover all activities available in the
airports and easy to use. Also, there are precise
report and database of anticipation of energy
consumption and greenhouse gas emissions in 2017
considered as a base year for the next 20 years
(year 2037) as BAU case. This anticipation graph is
utilized to evaluate to each airport for the coming
year. The database input by the officers will be
continuous graphs and then determine whether
there would be higher or lower energy consumption
and greenhouse gas emission at those coming year,
when compared to the BAU.

-Executive Summary-



The Study of Guidelines for the Development of Energy Management
and Efficiency of Air Transportation in Thailand

Project suggestions aiming to implement the measure plans require a consistant follow-up to
use as the assessment for this study.

Moreover, the practical plan or project
that need high investment or much concentration
are to overcome the delay because it takes the
time to conduct the energy saving plan in 2037 to
accomplish the target. The responsible agencies
have a source of funding asking for the support
from the Energy Efficiency Promotion Fund from
the Ministry of Energy.

To Implement the project/measures in
the action plan by the responsible agencies,
OTP, a central policy agency can participate in
collecting data from the responsible agencies.
OTP also follow up the data of energy saving
and greenhouse gas emission reduction from
implementation plan to the Ministry of Energy.
There is a specific sector called the committee of
integrated policy on energy conservation in the
transportation sector by Air Chief Marshal. Prajin
Chantong, Deputy Prime Minister.
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