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Introduction

Fuel flow meters are used to serve as real-time display of engine fuel economy on fishing vessel
during operations, but are also an effective means to monitor engine and vessel performance.
Fitting fuel flow meters can have a positive impact on fuel consumption, particularly with respect
to savings made whilst steaming. Even small adjustments to revolve settings can result in
significant fuel savings of around 10 — 20%.

Promotion of energy audits in the fisheries sector is a tool for fishers to evaluate how much
energy is used in overall fishing activities. This kind of action is a way to find out where excess
energy is used in fishing activities. Improving fuel efficiency is an important factor because loss
of energy often results in higher fishing operation cost, which can result in financial constraints
for boat owners and fishers/crew income. Moreover, higher fuel consumption rate directly
impacts fishery resources and environment, e.g. impact on sustainable food security from sea and
oceans caused by the impact from green house gas emission from fishing vessels.

Fishing Vessel Energy Audit in Thai trawl vessels is a process applied in fishing vessels energy
audits based on an Australian concept model. This aims to determine how much energy is used
in each of the vessel’s systems especially in propulsion system, considered as main sources of
fossil fuel consumption and green house gas emission. Fishing fuel consumption is influenced by
various factors i.e. steaming distance, vessel speed, towing period, water and wind resistance.
Energy audits process comprises of several measuring equipment e.g. fuel flow meter,
tachometer, GPS and data logger system (manually operated/automatic). An energy audit not
only involves application of sensitive instrumentation but also needs skilled persons to be
involved in the process. The process of data collection on the parameters for fishing vessel
energy audits will identify the sources of high rate of fuel consumption and losses of energy on
fishing vessel operation. The analysis then provides suggestions/discussion on energy efficiency.

The Southeast Asian Fisheries Development Center (SEAFDEC) and the Food and Agriculture
Organization of the United Nations (FAO) have cooperated in a project from 2014 to 2016 to
study the amount of fuel consumption and follow up with the greenhouse gas emission and
revenue for each kilogram of catch in Thai trawl fishery. The project studies 6 representative
trawl vessels, two in three size categories (i.e. small, middle and large size vessels). The overall
objective of the study was to improve economic return and fuel efficiency, reduce dependency on
fossil fuels, minimize waste and impacts of fishing operations to the environment through access
to technical assistance, sharing and formulation of best practices. Injuries and vulnerability are
reduced through provision of technical advice and best practices on operational safety associated
with modification of vessel design, construction, and operation of vessels, related equipment and
infrastructure, responding to energy efficiency and safety at sea.

Summary

A five days practical training course was organized at SEAFDEC/TD Samutprakan Province
from 23 -27 January 2017, with full financial support by the FAO REBYC-II CTI Project. This
was aimed at providing technology transfer on the process and method of fishing vessels energy
audits to both fishery officers of REBYC-II CTI member countries (Indonesia, The Philippines,
Thailand and Viet Nam) and non-REBYC member countries (Malaysia and Myanmar). The
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training program consisted of 3 modules: presentations, practice demonstration at workshop and
onboard fishing vessel, and discussion. The training program focused on capacity building of
human resource in capture fishery on reducing the burning of fossil fuel used in capture fisheries
by increasing the fuel efficiency (energy saving) including monitoring of the fuel consumption.
The participants were given practical sessions on fuel consumption monitoring and data
collection through practical test at sea and analysis on fishing vessel energy audits process.

6. The participants successfully consolidated learning in a progressive manner on fishing vessel
energy audits process. This report presents the course outlines, methodology and details of the
content of each training day. Results and recommendations from this practical training will be
taken to improve the training program on fishing vessel energy audits in future. Details of the
presentations from lecturers are as follows:

- Sharing the information and recommendations for fishing vessels carbon emission and its
reduction

- Introduction to fishing vessels energy audits

- Sharing the results of SEAFDEC and FAO fishing vessels energy audits for pilot project
on Thai trawl vessels. Theory on basic engine maintenance, periodical checks and engine
trouble shooting of marine engines

- Demonstration and practice on basic engine maintenance, periodical check, trouble
shooting, engine performance test for fuel consumption measure. Energy efficiency and
energy saving for fishing operation

- Increasing fuel efficiency through the implementation of gears design/materials/
construction/fishing operation

- Practical training for installation of onboard equipment/tools for fishing vessels energy
audits

- Ship on board training

- Results of fishing vessel fuel audits for fuel consumption and catch profile at sea trial
tested.

- Conclusion on fishing vessels fuel audits as well as recommendation and clarification for
future work.

I11.Background

7. Fishing, in particular the bottom trawl fishing, is one of the most energy-intensive food
production methods. Fishing vessels carbon emissions are influenced by several factors including
abundance of fish (stocks), the steaming distance to and back from fishing grounds, and the
fishing technology used. Every ton of fuel used produces about 2.25 tons of CO,. The use of fuel
in trawl fisheries results in considerable costs and also significant emissions of greenhouse gases.
The skipper can adopt various measures to reduce fuel consumption and carbon emissions, by
taking the appropriate actions and can substantially improve the fuel efficiency.

8. The Training Department of the Southeast Asian Fisheries Development Center (SEAFDEC/TD)
has recognized the importance of climate change and reduction of energy use in fishing and has
conducted several activities such as on-site training on improving energy saving for small fishing
vessels in Southeast Asia region countries. This includes launching the corporate project on
“Energy audit and FAO fishing vessel energy audit pilot project” (phase | and phase II). These
projects have collected the baseline data and identified the potential of fuel saving in fishing



vessels. Parameters such as catch per liter of fuel and distance per liter during steaming and
towing were collected in the pilot project. It enabled fuel use assessment for 6 trawl vessels in 3
size categories (small, medium and commercial) in the Gulf of Thailand and Andaman Sea.
Energy audit leads to recommendations for improved efficiencies to mitigate present and
possible future fuel cost increases.

The fishing sector is already experiencing issues such as overcapacity, overfishing and resource
depletion. Fishing, and in particular bottom trawling, is an activity that requires much fuel. It also
causes pollution that directly impacts marine resources, fishers’ income and livelihoods. Some of the
fishers had to stop fishing due to depletion of marine resources and high cost of fishing. The
inefficient use of fuel also affects the profitability of fishing apart from the climate change. To reduce
the burning of fossil fuel used in capture fisheries and increase the fuel efficiency (energy saving),
including monitoring the fuel consumption, there is need of capacity building. In this connection,
SEAFDEC/TD organized the regional practical training on fishing vessels energy audits (5 days) at
SEAFDEC/TD.

V. Objective of the Training

1)

2)

3)

Enhancing the technical knowledge of the participants on the existing methods and techniques
to improve fuel efficiency and fuel consumption monitoring in fishing activities;

Awareness building on responsible fishing, as well as on reduction of fishing vessel carbon
dioxide gas emission through improving of energy efficiency (energy saving) in capture
fishery;

Establishment of network on sharing technical information on optimizing energy used and
fishing vessel energy audit for mitigating climate change effects.

V. Training Outcomes

1)

2)

3)

The awareness and capacity of 16 participants raised to the level that can continue and
replicate the skills on methods of energy audits and increasing fuel efficiency in fishing vessel
operations;

Participants are able to transfer and utilize the technical knowledge and information on
improving energy efficiency, energy audits, and engine maintenance etc. from training
workshop for their future work;

The trained participants develop a clear plan of action for dissemination of the knowledge on
energy audit and increasing fuel efficiency in fishing vessels in their respective countries.

IVV. Method and Description

9.

The training curriculum comprises of practice demonstration, presentations and discussion. The
participants obtain basic and applicable knowledge on energy audit and ways to improve fuel
efficiency used. Practical training on board is given for participants to measure the fuel
consumptions of fishing in terms of fuel consumption rate. In addition, measures to reduce fuel
consumption are demonstrated. The methods applied to training curriculum are as follows:

1) Literature reviews: Presentations aiming at introducing technical information on the
existing methods and techniques useful for improving energy efficiency (energy saving),



the fishing vessel energy audit method including views and ideas on increasing energy
efficiency suiting Southeast Asia capture fisheries.

2) Practical/demonstration: Practical and demonstration sessions carried out. Participants can
observe and hands on, as these experiences will improve their skill on ways to improve
energy efficiency. Basic engine maintenance including the installation of fuel
measurement are demonstrated and practiced at workshop, training vessel and sea trial test.

3) Discussion: This session included countries’ presentations, clarifying, question and

answer, and evaluation at the end of each topic which provided an opportunity to fulfill the
participant understanding and sharing experiences and aimed to improve sharing

information with resource persons and among the participants.

V. Participants and Training Personal

1) Trainers from SEAFDEC totally 4 persons
- Four (3) from SEAFDEC/TD

- One (1) resource person (former Head of Information and Training Division)

2) Participants14 persons in total

REBYC Member countries

- Three (3) Participants from Indonesia

- One (1) Participant from The Philippines
- Three (3) Participants from Thailand

- Three (3) Participants from Vietnam

Non-REBYC Member countries
- Two (2) Participants from Malaysia
- Two (2) Participants from Myanmar

V1. Evaluation and Conclusion of the Training
Topic Score
(1,2,3,4,5)
1. Sharing the information and recommendations for fishing vessels carbon emission 4.07%
2. Introductions to fishing vessels energy audits 4.46%
3. SEAFDEC and FAOQ fishing vessels energy audits for pilot project on Thai trawl 4.30%
vessels.
4. Theory on basic engine maintenance, periodical checks and engine trouble shooting 4.61%
of marine engine
5. Demonstration practice on basic engine maintenance, periodical check, trouble 4.46%
shooting, engine performance test for fuel consumption measurement
6. Energy efficiency used and energy saving for fishing operation 4.61%
7. Optimising fuel efficiency through the implementation of gears 4.53%
design/materials/construction/fishing operation
8. Practical training for installation of onboard equipment/tools for fishing vessels 4.46%
energy audits
9. Ship on board training 4.53%
10. Results of Fishing vessel fuel audits for consumptions used and catch profile at sea 3.69%
trial tested.
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11. The overview of an evaluation from this practical training program on fishing vessel energy
audits is made. Regarding the presentations including review of theory, principles and detailed
information of each topics, almost all of the participants are satisfied as seen by results range
good to excellent. It was also good to excellent for the training activities on both the lecture and
practical sessions onboard. The items of discussion and analysis of data collected for fuel
consumption almost all score ‘good’ and there are excellent scores too. For the training media
and materials, this is rated good to excellent.

12. Referring to the results of evaluation, we can say that the practical training on fishing vessels
energy audits was a great success. All participants were satisfied of the content and syllabus,
(theoretical and practice) presentations, data analysis, training process, training materials /
facilities, accommodation during the period of training, including training duration.



13. The difficulty during the training program was in the processing of data collected from the ship
board training with the limited time. Beaing a short cruise, searching and reaching to good
fishing ground was not realistic. The fuel consumption rate/emission to catch ratios was also not
realistic as a usual fishing trip. The training just demonstrated on the principles, methods and
procedures of fuel consumption monitoring during transit from port to fishing ground, fishing
operation and back to port. However, the important key information is the ways to analyze the
acquired data from fuel consumption and greenhouse emissions rate from vessel operation (MV
PLALANG 1). This was conducted on the last day of training program. The result of data
collection for different parameters on fishing vessel energy audit was compared between both
types of equipment (analog fuel flowmeter and real time digital fuel flowmeter) was clarified and
explained.

IX. Suggestions

14. By participants: The training program on fishing vessels energy audits should be promoted for
various types of gears/vessels in future because of its importance for every country, which
includes sharing technical knowledge, experience, applications, and application of technology in
the field. It helps to improve fuel efficiency by both minimizing vessel operation cost and low
level of greenhouse gas emission from capture fishery, Southeast Asia which burns lot of fossil
fuel for capture fisheries is on the frontline with regard to impact of climate change. Measures for
safety at sea and promoting fishing vessels operation resulting in low gas emissions are very
important in this region.

15, By engineering section head: The most important factor in selecting a suitable fuel meter is
determining the diesel feed and return rates at full power for the engine. Using this information,
it is possible to select fuel meters with the correct range for the flows to be measured. Some
diesel engines have negligible return flow rates and will only require installation of a single
meter on the feed line. Diesel engines with significant return fuel flows may require fitting a
second meter. The full-scale range of the second meter should match the maximum return flow
expected. Fuel consumption is found by taking the difference between the two meter readings.
Wheelhouse display, as well as considering the range of flow rate to use, the means of displaying
the fuel consumption sensed must be considered as important. By-pass channel of some meters
use moving parts/filtration that work by the flows of fuel. If such parts are jammed, then this
could be a significant issue during engine operations. For this reason, it is recommended that
inline fuel meters are installed with a by-pass valve.



Appendix 1. List of Participants and SEAFDEC Instructor

1. Mr. Kun Budi Mugroho Nugroho
Technical Officer for Fishing Gear

2. Mr. Agung Raharjo
Technical Officer for Fishing Vessel

3. Mr. Ahmad Faidzi Kastolany
Engineer

4. Mr. Mior Walid bin Mior Lop
Engineer Assistance

5. Mr. Kyaw Swar Win
Assistant Fishery Officer

6. Mr. BhoneMyint Aung
Assistant Fishery Officer

7. Mr. Napoleon Salvador Lamarca
Aquaculturist 11

INDONESIA

Ministry of Marine Affairs and Fisheries
Directorate of Fishing Vessel and Fishing Gear
JI. Medan Merdeka Timur No. 16

Jakarta 10110, Indonesia

Tel: +62 857 25073563

E-mail: kunbudinugroho@yahoo.co.id

Ministry of Marine Affairs and Fisheries
Directorate of Fishing Vessel and Fishing Gear
JI. Merdeka Timur No. 16

Jakarta 10110 Indonesia

Tel: 62 812 91409269

E-mail: agung.raharjo084@gmail.com

MALAYSIA

Department of Fisheries Malaysia

Engineering Division

4" Floor, Block A.G.2 Wisma Tani

Presint 4, 62628 Putrajaya,

Malaysia

Tel: 603 88704501

E-mail: faidzi@dof.gov.my, afaidzi@yahoo.com

Department of Fisheries Malaysia
33 Jalan Perdanal/l Pandan Perdana
55301 Kuala Lumpur

Malaysia

Tel: 603 192468217

E-mail: miorwalid.59@gmail.com

MYANMAR

Department of Fisheries Myanmar
Office (36), Ministry Offices Zone
Nay Pyi Taw, Myanmar

Email: kyawswarwin591@gmail.com

Department of Fisheries Myanmar
Office (36), Ministry Offices Zone
Nay Pyi Taw, Myanmar

Email: irnp.dof@gmail.com

PHILIPPINES

SEAFDEC Secretariat
P.O. Box 1046, Kasetsart Post Office


mailto:faidzi@dof.gov.my
mailto:afaidzi@yahoo.com
mailto:miorwalid.59@gmail.com
mailto:irnp.dof@gmail.com

And SEAFDEC RFPN for the Philippines

8. Mr. Narupon Darumas
Fishery Biologist Professional Level

9. Mr. Watcharapong Chumchuen
Fishery Biologist

Mr. PhitsanuRoekwiree
Fishery Biologist

10.Ms. Nguyen Thi Hong Nhung
Department of Science Technology &
International Cooperation under DFISH

11.Mr. Tuan Anh Le Doan
Staff

12.Mr. Tam Vu Van
Staff

INSTRUCTOR

Bangkok 10903, Thailand
Tel: 66 2 9406326

E-mail: nsjlamarca@yahoo.com, nap@seafdec.org

THAILAND

Department of Fisheries

Fishing Technology Department Unit
6" Floor Plodprasap BId.

Kasetklang, 50 Phaholyothin Rd.,
Chatuchak, Bangkok

E-mail: narapondanumas@gmail.com

Department of Fisheries

Fishing Technology Department Unit
6" Floor Plodprasap Bld.

Kasetklang, 50 Phaholyothin Rd.,
Chatuchak, Bangkok

E-mail: w.chumchuen@fisheries.go.th

Department of Fisheries

Fishing Technology Department Unit
6" Floor Plodprasap Bld.

Kasetklang, 50 Phaholyothin Rd.,
Chatuchak, Bangkok

Tel.: +668 3815 0447

E-mail: phisanu.an@gmail.com

VIET NAM

Directorate of Fisheries

10 Nguyen Cong Hoan Street
Ba Dinh District

Hanoi, Viet Nam

Tel: +84 915977227

E-mail: nhung.doa@gmail.com

Central for Fishing Vessel Registration
Directorate of Fisheries

10 Nguyen Cong Hoan Street

Ba Dinh District

Hanoi, Viet Nam

Tel: 84 652788010

E-mail: tuananh@gmail.com

Central for Fishing Vessel Registration
Directorate of Fisheries

10 Nguyen Cong Hoan Street

Ba Dinh District

Hanoi, Viet Nam

Tel: 84 43 771 0295

E-mail: yvantam@gmail.com
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1. Mr. Bundit Chokesanguan E-mail: b.chokesanguan@gmail.com
Invited resource person

2. Mr. Suthipong Tanasarnsakorn SEAFDEC/Training Department
Fisheries Engineering Section Head P.O. Box 97, Phrasamutchedi
SamutPrakan 10290
Tel: +66 2425 6100 ext.
Fax: +66 2425 6110

E-mail: suthipong@seafdec.org

3. Mr. Thaweesak Thimkrub SEAFDEC/Training Department
Fishery Engineering P.O. Box 97, Phrasamutchedi
SamutPrakan 10290
Tel: +66 2425 6100 ext.
Fax: +66 2425 6110
E-mail: thaweesakt@seafdec.org

4. Mr.Khunthawat Manomayidthikarn ~ SEAFDEC/Training Department
Fishery Engineering P.O. Box 97, Phrasamutchedi
SamutPrakan 10290
Tel: +66 2425 6100 ext.
Fax: +66 2425 6110
E-mail: phochan@seafdec.org

ADMINISTRATIVE

Ms. Nathacha Sornvaree Training Department
Regional Administrative Officer P.O. Box 97, Phrasamutchedi
for REBYC-II CTI project SamutPrakan 10290

Tel: +66 2425 6137
Fax: +66 24256110, 24256110
E-mail: natha@seafdec.org
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Appendix 2. Syllabus

Subject

Purpose

1.

Information and recommendations
for fishing vessels carbon
emission

Sharing information and recommendations on current
knowledge on energy efficiency and energy saving
technology

Country presentation on the
work/progress energy saving in

fishing operation

Sharing experience in the region on applicable exiting
methods and parameter on increasing fuel efficiency,
fuel use measurement, monitoring and data collection

Introduction to fishing vessels
energy audits for fishing operation

Introduce energy-audit process to suit certain types of
fishing vessels. Way/method to undertake a trial, data

collection for energy audit on fishing vessels for future
work

Literature review on basic marine
engine maintenance and
systematic fuel measuring
equipment for fishing vessels
energy audits

Reviews on basic marine engine maintenance, periodical
checks, installation of tools and systematic fuel
consumption measures and monitoring for data
collection

Demonstration practice on basic
engine maintenance, periodical
check, trouble shooting, engine
performance test for fuel
consumption measure

Enhance technical skills/views on basic engine

maintenance, periodical check point, trouble shooting
and engine performance test for fuel consumption
measure at workshop

Demonstration and practice on
installation of fishing vessels
energy audits measuring
equipment onboard

Enhance technical skills/views on installation of
onboard equipment/tools for fishing vessels energy
audits

SEAFDEC and FAO fishing
vessels energy audits for pilot
project on Thai trawl vessels.

Sharing the technical information and experiences on
energy audits for fishing vessels

Increasing fuel efficiency through
the use of appropriately designed
gears / materials used in fishing

operation

Sharing the technical information and experiences on
energy/fuel efficiency using appropriate gears/fishing

vessels operation

9.

Sea trial test

Practical skills on improving fuel consumption
measurement and data collection will done on board in
different mode of fishing vessel operation

10.Discussion and Summary

Discussion/clarification including question and answer
on the training subjects
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January 23, 2017

0830-9000
0900-0930
0930-1000
1030-1100
1100-1200

1200-1300
1310-1430

1430-1500
1500-1600

January 24, 2017

0830-1000
1000-1030
1030-1200

1200-1300
1300-1400

1400-1430
1430-1600

January 25, 2017

0830-1000

1000-1030
1030-1200

1200-1300
1300-1600

January 26, 2017

0700
0700-0730

0730

Appendix 3. Course Timetable

Registration

Opening and group photo

Refreshment Break

Course/training program information

Sharing the information and Recommendations for fishing vessels carbon
emission

Luncheons

Country presentation on the current situation on energy used and progress
on the utilization energy used in fishing operation (20 min./country) for
REBYC members.

Refreshment Break

Country presentation on the current situation of energy used and progress
on the utilization of energy used in fishing operation (20 min./country) for
non-REBYC members.

Introductions to fishing vessels energy audits

Refreshment Break

SEAFDEC anFAO fishing vessels energy audits for pilot project on Thai
trawl vessels.

Luncheons

Theory on basic engine maintenance, periodical checks and engine trouble
shooting of marine engine

Refreshment Break

Demonstration practice on basic engine maintenance, periodical check,
trouble shooting, engine performance test for fuel consumption measure.

Energy efficiency used and energy saving for fishing operation

Refreshment Break

Optimization of fuel efficiency through the implementation of gears
design/materials/construction/fishing operation

Luncheons

Practical training for installation of onboard equipment/tools for fishing
vessels energy audits

All participants onboard.

General information for training onboard (Snack/Lunch will be provided
onboard)

Leave SEAFDEC/TD
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1600

January 27, 2017
0830-1000

1000-1030
1030-1100

1100-1130
1130-1200

The practical training as schedule as following:
1. Leaving from shore to fishing ground
- Monitoring for fuel consumption during voyage to fishing ground
- Trial test with different speed and parameter
- Data record for sea condition, current, wind direction etc,
2. Fishing/towing period
- Trial test-monitoring for fuel consumption used with different speed
and parameter.
- Data recording for sea condition, current, wind direction etc,
3. Hauling operation

- Data recording for catch information and fuel consumption used
- Data recording for sea condition, current, wind direction
4. Drifting/steaming period

5. Leave fishing ground to SEAFDEC/TD
- Trial test-monitoring for fuel consumption used with different speed
and parameter.
Arrive SEAFDEC/TD

Results of Fishing vessel fuel audits for consumptions used and catch
profile at sea trial tested.
Refreshment Break
Conclusion for fishing vessels fuel audits
Recommendation and clarification for future work.
Evaluation
Closing ceremony
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Appendix 4. Opening Remark (SEAFDEC)

SEAFDEC Division Head,

Manager of Project UNEP GEF Fish Refugia,

Senior instructor,

All participants, SEAFDEC Staffs, Lady and Gentleman

Good morning

It is indeed a pleasure for me to be here and welcome you to the Practical Training on Energy Audits
for Fishing Vessels organized by Project REBCY-II CTl and SEAFDEC supported by FAO and GEF

Before we start this meeting, | would like to extend our gratitude to the Regional Facilitation Unit of
Project REBYC-II CTI and SEAFDEC Training Department in collaboration with our five
Participating Countries, and Member Countries of SEAFDEC on assigning participants involved with
the project and field of energy use in fisheries.

As you know, energy will become the most significant issue that impact fisheries and human well-
being in fisheries industry. In the capturing process, the fuel cost obviously takes up majority of
operational cost and directly decrease income of fisherman. The major concerns on the use of energy
include excess-power of the main engine, heavy construction of wooden hull structure, lesser
maintenance of the engine and machineries, and inappropriate fishing operations/practices. In the
capturing process, the fuel cost takes up majority of operational cost, but we cannot find any
alternative source of energy in near future.

Addressing the global concern on the climate change, includes the reductions of greenhouse gases, by
reducing the source of pollution. The practical training deals with fuel efficiency measures that
require minimum modification of their existing equipment to optimize energy use for fishing
operation. It is therefore the practical training that aim to enhance the technical knowledge and
awareness building of the participants on the existing methods and techniques to improve fuel
efficiency and fuel consumption monitoring in fishing activities

We, in SEAFDEC, also expect that this practical training would be a success with expected outputs. |
would like to express my sincere thanks to you, to FAO and GEF on the financial support and
engineering division of SEAFDEC for their hard work to organize the practical training. With that,
Ladies and Gentlemen, | now declare the Practical Training on Energy Audits for Fishing Vessels
open.

Thank you very much and good day!
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Appendix 5. Closing Remark (SEAFDEC)

On behalf of SEAFDEC, | would like to extend my sincere gratitude and express my appreciation to
all of the successful participants in this training course. Ladies and gentlemen, during these 5 days
training program, I do believe that you have gained a lot of knowledge, technical information, views
and ideas on fishing vessel energy audit process.

Moreover, our organizing team members have designed this training course to focus on energy audit
techniques which can be applied in fishing operation. | really hope that the technical information and
knowledge which you have gained can be applied and made useful in your works. Subsequently, all
such knowledge can be used as a tool to help the fishers improve fuel efficiency and reduce fishing
vessel greenhouse gas emissions in your respective areas.

Once again, | would like to reiterate my gratitude to the FAO/GEF Project namely “Strategies for
Trawl Fisheries By catch Management” (REBYC-II CTI), Mr. Christopher Patterson, and the
SEAFDEC staffs who worked hard for implementation of this training course. | thank the participants
especially for your valuable contributions and your active participation during this training. 1 would
expect that the achievements of this training course can strengthen the skills and knowledge of all
participants as well be useful to your country afterwards Ladies and Gentlemen, may | now declare
this training closed, and may | wish you all good luck and health. Thank you very much again and
have a good day!
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Appendix 6. Photos from the training course
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Participants were informed on the current situation on energy use and progress
on the utilization of energy used in fishing operation

Sharing the information and recommendations for fishing vessels carbon emission,
by Mr.Bundit C.
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Data recording for catch information and fuel consumption practice
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Participants embark and preparation for ship board training

Trial test with different speed and parameter and
data record for sea condition, current, wind direction etc.
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Recording the fuel consumption rate/emission to catch ratios practice
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Appendix 7. Information on training vessel

1) Training vessel profile

Name of vessels
License No.
Construction Material
Length Overall
Length Water line
Breadth

Draft

Gross Ton

Net Ton

Main Engine
Engine Number
Cylinder

Brake horsepower

Owner

20

MV.PLALANG 1

317402779
Wooden
175 m
16.10 m
4.80m

1.8 m
35.46
24.11
Diesel (HINO K 13 D)
A 11644

6

150 KW.

SEAFDEC/TD



2) Chart of the route and location

Chart on the route and location of training vessel Cruise No. 188-2/2017

Results from GPS navigator

=

" . Samut Prakan
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3)

Fuel consumption profile

Fuel consumption rate, L/hr

Fuel consumption rate, L/hr
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18.00
16.00
14.00
12.00
10.00
8.00
6.00
4.00
2.00
0.00

Results from fuel data logger
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Appendix 8. Presentation of SEAFDEC

1. Optimizing Energy Used in Fisheries in Southeast Asia

L = S |
THE SEAS OF SOUTHEAST ASIA

IENERGGY USE IN
| SOUTHEAST ASIA

N
&7
BEAFDECTTO
i sl e Lh

CURRENT SITUATION & COMMON PROELEMS ON THE FI15H RESOURCE
EMERGY SAVING IN SOUTHEAST ASIA FOR SMALL
FISHING BOATS Sustainable fishing means preventing overfishing so that the fish resoure
wall yustan high catches for generations
Fhar rafich par tip b high
= Lack of information, knowledge and technalogy on energy Tt s et o ol ot e
saving/boats and engines/others. -
= Less access to assistance from naval architects, engine supphes and ﬁs i
others than do owners and cperators of larger boats.
1 fenna of faf 200 ewi af dkne
» Cost of fusls and poor fish resournces.
Thue cmtrh pes Wi i b,
= Fichermen behaviors and stitudes for energy saving. o oy
=
PBoor Fah o [EE: —
1 1ense of fal 400 ¥rww of Sead
—
3 £ 4 £

FUEL USE - PASSIVE FISHING METHOD S FUEL USE - TROLLING

Fuel is used baoth for
— trawveling and for fishing.

Mzt fuel s used 1o travel o and o i
from fishing grounds. The selting
=t Sovirmes e | rommens
N pear can be done wilh Human 1. Change over to a diesel
H)TT'E T-fk power or low engine powsr  with engine.
mechanical ar hydrauic haukers. 2 R.EdLH:E service speed
(excapt when fishing for
tuna which require high
1. Reduce senvice speed. Befiigeration rachineny i any) spead).
2 Eua-?pﬂ'm hull frze from = 3 ﬁnﬂm hull free from
ing. -
> el Lot
and an ient propeller. 5 II'Q
4. Chanpgeower from a petrod izmeter propeller:
outbeard engine to a
diezel engins.

3 ' B o



E W ]
FUEL USE - PURSE SEINING

Maost fuel is used going to and
from fishing grounds and
searching for fish.

Fueluse
. Reducs service speed.
2. Install adwanced fish-finding
Squipment.
. Heep the hull fres from fowling.
. Instsll 3 high gear reduction

pom——— and large diameter propeller.

]

T o
[ Tl S CREEeee——

WAY & MEANS OF REDUCING THE USE OF FOS55IL
FUEL IN FISHERIES

Hull design
*  Engine power and operation range
+  Engine design
+  Engine aperation and maintenanos
*  Maodification of fshing geor and methods

~ Wdﬂmulmwwmw&hm
thm}m

o
¥

LIST OF SEAFDEC PROJECTS

* ENERGY USE IN FISHERIES IN SOUTHEA ST ASA
Promotion of Sail Fishing Beat for Small-scale Fisher

*» SEAFDEC-FAD ENERGY AUDITS

*> OPTIMIZING ENERGY USE IN SMALL FISHING BOAT
FOR FISH HANDLING

N W ]
FUEL USE -TRAWLING

Mest fuel is drag the trawl along
the bottom (bottom trawling) or
sbowe the botom  (pelagic
trawiling). Reduction power going
ID and from fishing grounds saves

1. Madify the travd and trawd boands.

2. Install the highest gear nesduction
wrvaiable ardd & lage dameter
propelier with a propelier nozzhe
[depending on stem apertunz),

3. Install advanoed fish-finding
equipment.
Consider a changeaver in fishing
method o pair ravwing or Danish
seining

8 &

WAYS & MEANS OF REDUCING THE USE OF FOSSIL
FUEL IMN FISHERIES

Allemalive fuel use
- LPG
- LNG
- CNG
- Elhanal
= Hydragen

\
ENERGY USE IB{I FISHERIES IN
SOUTHEAST ASAIN :



EMERGY USE IN FISHERIES IN SOUTHEAST ASAIN :
Promaotion of Sail Fishing Boat for Small-scale Fisheries

EMERGY USE IN FISHERIES IN SOUTHEAST ASAIN :
Promotion of Sail Fishing Boat for Small-scale Fisheries

ENERGY USE IN FISHERIES IN SOUTHEAST ASAIN :
Promotion of Sail Fishing Boat for Small-scale Fisheries

* To give knowledge all important partin using sailboat fior fishing;

+ of thia sal's in small-seale Sshing boals
2g.
= gail constnaction = instalfation of mask
= boam instalation = calculabion for size of the sail doth
= arangamant of sai cloth =gic,

+  Typas of iNes & knots using for saiing and
4+ Saiboatl safety operting proceduns

= wind and waathar afiecting th sai = saiely onboand of sail boals
= sailing tachriques = 5iting position on baard
-l
* tration. Fracstioal and E t on the uce of callboat

@ ®

SEAFDEC-FAO
ENERGY AUDITS

1. To assist local fishermen to reduce costs and increase revenus
for small-scale fisheries;

2 Toreduce fuel consumgtion, which is a major problem in the
BLONOMY,

3. Toimprowe technical support on utilize of wind energy for poverty

of lzzal fishers without overheating the cimate;
4 To transfer approgriate ship stability improvement and technique
used; and

A Tniim'uienand idea of small-scale fishers utifze of wind

o faing

ENERGY USE IN FISHERIES IN S0UTHEAST ASAIN :

Promotion of Sail Fishing Boat for Small-scale Fisheries

SEAFDEC-FAO ENERGY AUDITS

DBJECTIVES

1. Estimation of fuel consumption and CO; emission of
fishing vessals

2. Assessment of the use of fuel consumption in fishing
ocperation through impact to fishermen




SEAFDEC-FAO ENERGY AUDITS

ECONOMIC CHART SHOWING RELATHIN SHIF AMONG INCOME AND
EXPENDITURE 2 OF SIX TRAWLERS

TEECEENTNN Ay
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~
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B o e e
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Feesult of Base line survey for Thai tranders less than 14 m

Project Energy Anditz Phaze I (FAQ and SEAFDEC)
pps——— ]
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Operating costs par fishing trip per vessel Fuel Co

WS Engine RPM |
Sub trie can go here . Curnming EK 275 hp o |
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i
Fuel Cansumplion (L)

SO0 GO0 oo i am 1000 1 120 LE ] ia0
Engine RPM

Spe Ed wue‘ Cﬂn sumptlnn Recommended fuel saving options
3
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Faczmmerdation Small ke |14 mi
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;—_1__ 15.5 oty ventilation o sagine reom 5000 5 AR oIy
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OPTIMIZING

ENERGY USE IN
SMALL FISHING
BOAT FOR FISH
HANDLING

electrical diven squid chilling and
ing instalied onboard squid
lift net, i Thailand

installed for Tuna handline in
the engine room, used the
et frant drve from main



2. Fuel/ Energy Efficiency Used and Energy Saving for Fishing Operation

Running the vessel

FUEL /EN
ND ENER
FISHING OP
- As spe regses, Mmore enengy is

waves than ma'.'ingt
SEAFDEC/TD 2017

Slow down of the ship speed: Reduce

fuel consumption (cont.
Efforts bry Fisheries Cooperative
Japan (Coastal Fishing
Organization)

Slow down of the ship speed -

reduce fuel consumption

Displacement types
of fishing vessel

o

Far fishing -
wvessels with -
redativerty o -
speed w=ing Sraprei i
. e - & i
fishing nets T-:: . i

-

PulilATNE® N

(Example1) -0.5 knot reduce 8% fuel consumption, -1 knot reduce 30% exampleZ) - 1 knot reduce 9% fuel consumption, -2 knot reducs 19%
Take note that slower speed needs more fime to navigate. Tall:naln.uteﬂ'latslcmspeed needs mare fime to navigate

Saving fuel through speed reduction :
requires two principle conditions: Service speed

Fuel-efficient speed (knots) =2.1 = ‘-.'Iengih weaterline (m)




Factors involved in slowing down: Fuel Monitoring (Flow meter)

Fiofoan Mesisr Cansral purpose  Mid Ramges Matar Can give howrty radsc.
for midelzed Enginac. Prics ramgs: Cani ghe bip soncumpéion. Prios ramgs:
§1,200 fo-§1,700 $700 {0 §1,200

The energy that reaches to the
propeller.

A fuel monitor will:

Provide you with fuel consumption
information

Help you change your fuel consumption
habits

Help you monitor how changes in
displacement and trim affect fuel efficiency

Help you modify your actions to get the
most out of your specific boat and engine

Engine Maintenance

Perform regular maintenance
- Change oil, filters and separators regularly.

Make daily inspections of the shaft, bearings,

couplings and stuffing box for increased
vibrations, dirty filkers and sufficient lube.
Follow the engine manufacturer's
maintenance program.

Entrust complicated mechanical work to a
qualified mechanic.

Run in a new or reconditioned engines
carefully.

35% is used to turn the propeller
27% to overcome wave resistance
18% to overcome skin friction

3% to overcome air resistance

Engine maintenance is required

Black exhaust smoke indicating: an
overloaded engine; a shortage of air;

or worn injectors.

White exhaust smoke indicating:
mistimed injectors/ valves; leaking
inlet or bumt exhaust valves, damaged/
worn piston rings; low compression; or
exhaust back pressure.




Engine maintenance is required Hull Maintenance

SMOOTH THE BOTTOM

The causes of increased skin friction can be
placed in two categories:
- Hull roughness resulting from age

Blue exhaust smoke indicating: oil in
the combustion: chamber indicating
either worn valve guides or worn/ broken
piston rings; or oil in the exhaust side of

a turbocharger following seal failure.

Savings can be made by: Clean

Cleaning under water hull surface, the
propeller and rudder can result in wvery
significant savings.

The effectiveness of any antifouling paint
that has been applied.

Local environmental conditions, especially

water temperature. (i.e. the warmmer the
water, the faster weeds grow)

Keep It Clean

Fouling can increase fuel consumption by 7% after only
one month, and 44% after skc months!

Self-polishing antifouling paints become smoother ower
time and can offer reasonable p ction from fouling for
up to fwo years, but the paint system i pensive to
apply and requires complete removal below the
waterline of all previous paint.

deterioration of the shell of the hull or poor
surface finish prior to painting.

- Marine fouling resulting from the growth
of seaweed, barnacles etc. on the hulls
underwater surface.

Clean ship hull, rudder and propeller

Hull, rudder, propeller and other parts get dirty
due to the attached algae, shellfish making it
difficult to sail at predefined speed because of
increased friction drag which also increases
the fuel consumption. Cleaning periodically
(about & months) is recommended.

Fairi ng {Lower the friction)

The amount of effort spent on hull

maintenance should consider:

= The speed of the vessel, the faster the
vessel the more important the surface
condition of its hull.

= The rate of growth of fouling or
deterioration of hull surface.




s can create significant pressure
changes, leading to increased vessel
resistance.

Low Resistanca Covar for \ ‘.
1 5

BN SEndar

Appendages

A squared off stem post will result in
significant eddies being formed which when
entering the propeller can create several
problems including significant reduction in
propulsive efficiency.

Only instalfl underwater appendages when
absolutely necessary.

Trip Planning

- Keep tide and current books handy.
- Look for cu nd ¢

- Keep a straig se, point to p

Appendages

ure that all

Ghost Weight

Excess weight accumulates on-board vessels

over time. This can include spare paris,

partially used products, waste, dirt, and

excess ballast.

- Perform regular bow-to-stemn cleaning.

- Remove rarely used equipment. When
replacing old equipment consider lighter
products.

Fishing

More efficient gear may increase productivity
and catch rates, while reducing energy costs.
Audit your system to discover areas where
you can reduce drag and fuel consumption.




Efficient fishing

[ -
L r—

* ucm Sl

Propulsion

The propulsion system needs to be tuned for
efficiency, matching propeller to gear, engine
size and hull design.

Signs of a faulty propulsion system

Engine unable to meet target RPM.
Black smoke expelled through
exhaust.

Chronic blade damage not resulting
from striking underwater objects.

Ways to reduce drag

* Reduce the amount of netting surface.
* Increase mesh sizes.
= Introduce super fibers.

= Add a net monitor to audit fishing
operations.

Signs of a faulty propulsion system

Abnormmally low steaming speed vs. RPM
compared to similar vessels.

High levels of vibration not attributed to
engine, generators or other on-board
machinery.

Little or no gain in vessel speed with
significant RPM increase.

Propellers

Propeller design and specifications have a
direct influence on vessel fuel efficiency. It is
important that propeller technical
specifications be entrusted to a qualified
professional.




Factors affecting propeller efficiency:

The diameter of the propeller is the most
imporiant single factor in determining
propeller efficiency.

The diameter of the propeller should be as
large as the hull design and engine allow.

Factors affecting propeller efficiency.

Cavitations results when excess bubbles
form around the propeller.

This problem is a result of a poorly designed
or mismatched propeller. In the long run, the
effects of cavitations will increase fuel
consumption.

Factors affecting propeller efficiency:

Shaft Speed The larger the diameter of the
propeller, the slower the shaft speed RPM
required to absorb the same power.

The gearbox ratio should be chosen fo give a
proper RPM at the propeller efficiency

Factors affecting propeller efficiency

Number of blades In general the fewer
blades a propeller has, the better However
the trade-off is that each blade camries more
load which can lead to increased vibration
and contribute to cavitations. When the
diameter of the propeller is limited by the

size of the aperture, it may often be better to
keep shaft speed low and absorb the power
through the use of more blades.

Energy efficiency used by

Factors affecting propeller efficiency adoption of new technology
Propeller clearances. The distances
between the propeller and the hull affect
how efficiently the propeller operates within
the flow of water around the hull, and the

vibration caused by the propeller.

Kinds of Technologies
. Energy 1g supported by software
1g by remodeling the hull
1g by 1 g the engine
1g with improved fishing gears and
machines

10



Energy saving supported by

<% Use of the controllable pitch
propeller

# Replacement of the engine, reduction gear,
propeller

<% Main engine-driven generators and auxiliary
machinery (using power take off)

# Control of number of revolutions of such as
pumps by the inverter/soft starter

tha ums of whirry -1 for manne croducts m grad
Irirettion o § kerry-ios mskng mschin ke
, weread 10 local Suh markets huve been o

B ———
Source: HESSIN REFRIGERATION & BNCIHEERING Ca
LI
Dl W e e

11

Energy efficiency used by the
remodeling of the hull

-

=

Low Fesstanca Cowar for

Biga Haal
wchd Sounder

e wialer Tlows

Adopt LED,

Mo need for Stabilizer

Power supply OM/OFF is possible in real time
Brightn of the light is adjus

Long life and durable

=3 S5IM REFRIG ERATICH
& ENG I EE ! WG LTD.




o

Look for ECR ..

ECR 1: 100 liters/1200 kg ECR 2: 150 liters/1200 kg
=0.08 =0.125

ECR 1: 0.08 liters used for catch 1 kg of fish
ECR 2: 0.125 lters used for eaich 1 kg of fish

Conclusion

Increase the efficiency of the power plant through Remove excess weight to lighten up the boat and
the uze of more efficient engines and generator. significantly reduce fuel consumption

Remodel the design of hull and propeliers io y maintain f il and

reduce resistance and increase efficiency. d rag and ance engine perft

Reduce vessel speed to improve fuel efficiency Shift to low fuel {passive} fishing technigues such

without costly additional equipment. as stalic gear or seine netting.
¥ fi Uze alternafive fuels such as liquefied natural gas,
wind power, bio-fuels and solar energy. The oxides
of sulphur emissions from Bio-Diesel are at least
B0% lower than low sulphur fossil diesel.

12



3. Theory on Basic Engine Maintenance Periodical check and Trouble
Shooting of Marine Engine

What is Engine

Am engine iz 8 machine dezigned to convert heat snergy of fusl fos=il mto
mechanical energy iz known a3 angine or hast engine.

Engine is widely used in part of sutomobile, fizhing boat or we can say that
engine iz the heart of an sutomobile and fishing boat. Basically engine may
be classified into two types.

Epging It iz an enzire in which combustion of fusl tzka place

This mhmnﬂhdm&emﬂ.dnm
ebrich Iﬁmnnﬁeﬂ!qumhmd&mh
-pressure force to crank by use of cosmecting rod), which usad
‘to rotzss the whesls of vehicls

Ik= pefrol, diesel Thess enzme: are gensrally used m
autamobile ndustries, ganaretion of electric power et

kg
* Gubets i s o drwne menl b
il chridy wice Uy e igacieed bs
i ot Gl
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Eongpaind i riuber iibirvels 10 ool bl
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External Combuztion Engine (E.CE)

Engina It i5 an engine in which combustion of fuel
taks place mutside of the eanzine In thiz type of ensies
hent, which iz zenemted by bumins of foal is use o
comvert the water or other low boding temperahms
fhuid into steam.

Thiz hizh pressure steam uzzd to mdzte 2 trbine. In
this engine we c2n wse all salid, liquid and gases fiasl

emzines are gemsmlly wad I driving
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S N FUEL SYSTEM
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4. FAO/SEAFDEC Initiative on Fuel Audit on Thai Trawl Fishing Vessel

PRACTICAL TRAINING ON EMERGY AUDITS FOR FISHIMNG WESSELS
23-27 JANUARY 2017
SEAFDEC TRAINING, THAILAMD
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FAO and SEAFDEC initiatives on fuel
audits on Thai trawl fishing vessels

O i A0

K]1.|n|haml|'.hrnrm',1d1.h|hm FE

Presentation Outline

* What are Energy Audits?

- Principle background, intreduction, purpose of
energy audit project

- Performing process in measuring energy used
on trawlars

= Results of auditing

- Diata resuits during sea trial test and towing
phase

- Bome data characterization and analysis

- Conclusion of energy audits

- Discussion and summarization

= Some activity pictures during doing activities in
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the energy audits project
‘g’ @ = @ PRACTICAL TRAIMHG DN CRERGY ALIDITS FOF FISANG VISSTLS
\:‘:.—' IR-IT BARUARY ZOL7 SLAFDDC TRAMIKG, THA LMD
o 2 r
) ) Introduction
What is energy audits?
¥ LTRE]
An energy audit is an inspection, survey and analysis =
of energy flows, for energy conservation in fishing e
activities to reduce the amount of energy input into -
the system without negatively affecting the - '
output(s). In commercial and industrial real estate, 18
an energy audit is the first step in identifying
opportunities to reduce energy expense and carbon e
footprints. ol
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Introduction § Introduction
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What is background of FAO-SEAFDEC Energy Audits?
Warming Oceans Are Ruhaplng Flsherlts
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Principle of energy audit
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Principle of energy audit

Component drag

=Metting drag = 60 %
*Trawl door drag = 20
%

*Foot dear drag = 10 %
*Trawl warp drag = 5 %
*Trawl bridle drag = 5 %

=Generally, fishing vessel drag is 15-20 % of the gear
drag.

Source.
AW LTS

Saving fuel for small fishing vessels from FAOQ manual

* Reject excess weight

* Use optimum vessel speed as possible

= Decrease water resistance on hull and trawl net:
remadeling, duct propeller, bigger mesh size of
net

* Good engine maintenance

* Do fishing when high marine resource season

= Alternative energy: wind, sclar

= Suitable propeller diameter

FRACTICAL TRA NG CH CRORGY ALIDITS FOR FISANG VISSDLS
FET BRLATY L7 SLAFDDC TRAIMNG, THALAD

£0 ..o

I-\. i.il h"h."\rm MLDITS POV
7 SLAFDIDC TRAIMING, TH

FISHNG VISSILS

13 £ 14 L
Principle of energy audit Presentation Outline
Sav!ng Fuel Consumption of Japanese « What are Energy Audits?
F 4807 Foln and Uing {Exsmpda]

- Principle background, intreduction, purpose of
energy audit project
- Performing process in measuring energy used
on trawlers

* Results of auditing
- Diata results during sea frial test and towing
phase
- Some data characterization and analysis
- Conclusion of energy audits
- Discussion and summarization

a o - o " = Some activity pictures during doing activities in
- the energy audits project
g Qe & i s e e e
& 16 E 4
Procedure in auditing . )
taen E = Energy audits methodologies
Identifying six representatives Bf Y
small trawl fishing vessels * Representative trawl fishing vessels both Gulf of
Thailand and Andaman Sea: Chonburi, Satocon ,
| Installation of measuring devices | Songkla (<14 m, 14-18 m, =18 m)
-
Recording fuel flow, time, ship
position, ship speed, wind current,
wind direction, weight of catches, and
TIqE
| Extraction of data, calculation, and |
| Conclusion, dlSEEI‘I‘IIHﬂtII‘Ig energy audit |
£ & & Pt o o A e TR | €6 & & Rl e
17 E 18 a

22




Procedure in auditing energy
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Procedure in auditing energy Procedure in auditing energy

Wor Yingcharoen :::rr Yingcharoen

SPECFICATIONS
- Gardner

Boat Name W VizzChaFoen

) - 180 hp
Fishizg Cear Sang tnewd s - 5:1 reduction gear ratic
= - 1500 — 2500 rpm
i it - Sez water cooin
Rrductios prarratis & | - 507 4 blades propsller
Lergth everall i
Lesgth wazer line [
Ercadth dfann
Diraft a2 mid ship 15| &
Fuel zil price 551 THRA®
Fropelicr diz. 30 inch 1
I',"' &1 - FRACTICAL TRAM NG OH CRTFGY ALDETS FOR FIDANG VESSTLS ‘q‘ .'.-=t'| » FRACTICAL TRAPIMG DM CRTRGY ALDOYS FOE FISANG VISSILL
el ._!_.' LS N7 IARLAAY HIL7 SCAFTIDC TRAIMNEG, THA R AAD e !; W s THE7 IRRLIATY L7 SEAFTC TRAIMIMG, TIv EAND

Procedure in auditing energy Procedure in auditing energy
hokpanthawee Chokpanthawee
Boat Name  ChokPsuThalWee SPECFICATIONS
- HIND
-130 hp
Fisking Gear i trawl ree 3 ?E]D";dlf?%g gear rato
| Eagine " 3 - mm
2 i - Fresh water coolin
EBizduction pzar rasia 4 - 44" 4 blades proy
Leagih evcrall L12m
Leagih wager linc N4
‘Ercadth 1.7m
Diredi at mid ahip L. 3
Fuel =il pricz s THRA
Propelicr dis. 4 inch
& @ e T a7 AMUARY 003 STAFOAE TANING, ARG \ &0 oo T Ay 2007 SLAFOGE TARGME TOALAD
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Procedure in auditing energy

Procedure in auditing energy

Subsaitong

Boat Name EupSaiTong
Fithing Gzar Srirapfids el vt
Enginc Hires 198 Hip
. ; | Reductiongearcatio 4
B s ¥ 7 el i
% % r Lengsh water lins Ithn
;: J‘.“F_; . Brizdth i
— Dicals at mid ship L5m
=== Faciail priee i TR
Pl iy S AFTR T Prapeller £a. .

Subsaitong

j SPECFICATIONS
- HING EC100

- 168 hp

- ;1 reduction gear ratic
- 1500 — 2500 rpm
-Fresh water cooli

- 38" 4 blades propsiler

24
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Procedure in auditing energy Procedure in auditing energy
______Choknimitr Choknimitr
J; g
" 4 7
ST ML T Pigl SPECFICATIONS
- HIND EC100
- 180 hp
Fishing Gear Shrimp Tsh trawl nzt - §:1 reduction g=ar ratic
: o - 1500 — 2500
nw-_ - Loy - Ses waberc:»{r:-?-:g
Reductios grasragis 41 - 39" 4 blades propsller
Lzrzts cezrall 13
Leagth wascr Eac i
Ercadth. 31.Tm
| Diedt 22 mid akip L
Fucl el prics 21096 THR'
Fropelicr dia. M ach
& .o o iy e e \ &% e s s A e Tt
27 E 3 28
Procedure in auditing energy Procedure in auditing energy
Sor Charoenchai 1 or Charoenchai 1
Boat Name 5. ChsReanChail SPECFICATIONS
- HIND EK 275
- 275 hp
Fiskizg Gear S Tih tran | nci - 5:1 reduction gear ratic
Ezqinz Hien EIC 375 Hp - 500 — 2500 rpm
Eicductios prarrasia ¢ - Siea watsr cooling
Leagth verall ¥i2m - 32" 4 blades propsller
Lesgth watcr Enc 22m
Erzadih Adm
Dt 22 =mid ainip Lim
Fud sil price 13 THRN
Fropelier diz. 52 ach
| L R L e e | ﬁ,’ (8 i oy T o e e St
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Procedure in auditing energy

Procedure in auditing energy

Chokchanapol

4 BoarName ChokChaNaFol

| Fishing Gear Sliiagy/ sk truwl s
. Eagac Hinws 198 Hi
| Reduction pearmatin 5
Lenpth averall 14l
Length wates linz 13.00m
Brradth Afim
Derafi at mid ship I3m
~ r-i.ﬂ"'-: 23 THRA
P ey SEAFTIE Ty Erapierin. Btk Wl _ oo

Chokchanapol

SPECFICATIONS
- HING ED 100

- 180 hp

- 81 reduction gear ratic
- 1000 — 2000 rpem

- Sea water cooling

- 42" 4 blades propsller

PRACTICAL TRA P NG TN TRERGY ALINTS FOR FISAMG VERSELS
TRET IANUATY LT STAFTIRS TRAMEKG, THA LRAD

3 &

Recording parameters hase on Australian method

Sea trial test

= Date

= time

* Value on fuel flow meter (cc, L m?)

* Engine revolution {rpm, rps)

* Ship speed (km/h, knot)

* Ship distance (km, nm} 1 nm: 1.852 km
Mote: For reliability, calibration check of all
auditing equipment is need.

FRACTICAL TRA PARE DN CRERGCY ALIDITS FOE FIGANG VISSTLS
THET ARLAAT 0L STAFDDC TRAIMRE, THA LARD
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Procedure in auditing energy
Installation circuit of fuel flow meter

FRACTICAL TRARING OH CRCRGY ALDITS FOR FISANG
37 LARLARY 3017 SEAFDIDC TRAJMKG, T

FRACTICAL TRAPI NG CH CNTRGYAURLE FOR FISANG VSIS
FRET NUATY LT SCAFDIC TRAUMING, THALAND
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-CCTV recording
Moo

Weather ¥
conditions

Fuel flow metk

Bigital
tachomete

GP5

Anemometer

Flaia by SEAFTIAD i by KEATLELITL

Procedure in auditing energy
Measurement of weather

a

L Internal ig

External temp.

Pl by SEATIERCTH

FRACTICAL TRARM KG O CNCRGY ALIDNTS FOR FERANG VIISIIS
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B
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Energy audits methodologies Energy audits methodologies

* Base condition of three testing phase: * weighting catches (kg)

weighting onboard during sea condition, reading
needle value during neutral position, sometime
doing activities during having rain

steaming phase and steaming with net in water phase :
Vary rpm: 600, 700, 200, 900, 1000, 1104, 1200
Date, time, Value on fuel flow meter {cc, L, m®], Engine

revalution [rpm, rps], ship speed (km/h, knet), ship L i
distance [km, nrm) Weighting all catches even solid or

litter/rubbishes because they impact to fuel

towing phase: consumption during towing
Frabirg D& lausch 0F hadd 08 lawsch 08 Bal Frbarg
'l
Shiaming lowieg | whasmivg]  lowng | sl
FRACTICAL TRARING OH CRERGY ALIDITS FOR FISANG VISSTLS
I-IT LARLAAY STILT SLAFTIDC TRAIMING, THA AR
37 £ =*

Presentation Outline FISHING GROUND LOCATION OF 2I% INVESTIGATED TRAWLERS

= What are Energy Audits?

- Principle background, introduction, purpose of
energy audit project

- Performing process in measuring energy used
on trawlers

* Results of auditing
- Data results during sea frial test and towing
phase o )

- Some data characterization and analysis ] it T ——
- Conclusion of energy audits -
- Discussion and summarization

= Some activity pictures during doing activities in

the energy audits project "
‘g- @ o, @ PRACTICAL TRAING CH ERERGY ALIDITS FOR FISAMG VESSTLS Vewael F: Sor Charoenchedi | Vemsl 1 Chokekanspo
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Fuel conzumption profils when fishing operation of Fuel conzumption profils when fishing operation of
Wezzal A Wor Yingcharoen Veszel C: Bubszaitong
— m AN Y
= [Fishing opersiion path during from 14 10 24 is shown | Tt -ﬁﬁk_/ = [Fishing opersiion path during from 14 10 24 is shown Flg.ﬁ. i
inFig3. B 7 | inFigs. P
= ‘essel speed during fom 14 %0 24 i5 shown in Fig 4. i =, ’ = ‘essel speed during fom 14 %0 24 is shown in Fig 6. /.
Fig.l. "L ) N\k |
. — . . 25 . o .
= 'Whecan dnd this vessel is 3 mul-day fishing opersion: _--m = 'Whecan dnd this vessel is 3 daily retum fishing e
'% operation. Fishing grounds 3' very near. ok
& Viayage o the fishing grourd —_ & Viayage o the fishing grourd \
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Fuel conzumption profila when fishing operation of
Wezzal B: Chokpanthawze

Fizhing cperaion pain during Fom &3 16 is 2nown m Fg

Fuel consumption profils when fishing operation of

Veszel D Choknimisr
Fishing operstion path during #om 550 16 is shoan Fig 9.
Figg

FigT?
= essel speed during #om § %0 16 is shown inFig 8. _&._ = Vessel speed during #om & 9 18 is shown in Fig 10 A frs
= .'| \
= 'Wecan #nd this vesssl is a dally retum fishing N ‘ “ = 'Wecan dnd this vessal is & daily retum fishing ? 3
operation. Fishing grounds e very near. _ s opergtion. Fishing grounds e very near. e
» . " FE -
A Vioyage o the Tising grourd — A Viayage fo the fisking ground —
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Fuel consumption profils when fishing operation of Fuel consumption profils when fishing G]:-eraﬁ:un of
“Weszzal E: Sor Charoenchai 1 Wezzal F: Chol s
= Fishing operaion path during fom 590 16 is snmnﬁ - = [Fishing operation path during fom & 10 16 is shown n FK_I 13 s
Fig 11 = A Fig13 B
= Vessel speed during #om 5 1 16 is shown an1z Fig.11. i 1 = ‘essel speed during #om 5% 15 i shown nF§1-1..p Y‘a L = >
« ) - ---'\
. S
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— Y
A Viayage fo the fishing ground A Vioyagge o the fisting pround L1 45
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Fishing Net design for trawlers Fishing Gears (Con’t)
Shrimp mawl 2t pattem of o Shrimp trawl net patterm of
Wesza] A Wor Yinscharpen Vezzel C: Subsaitong
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Fishing Gears (Con’t)

A AN Fich trand ret patiem of

=jL W Vieszel E- Sor Charnanchzi | md
o = i A e —
Ehrimap wawd nat partemn of B = T
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Data characterization

Steaming/Steaming with net in water
‘Water resistance of hull and hull with net

T

i

Ao -

e o e e e e
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Data characterization

Chokchanapol
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Data characterization
Chokchanapol

1z g hull a0

Fuel Consumption [L/h}

Data characterization

Fuel consumption varied with engine revalution

* Clubchandgpad 141 bip
® Clakchandged Ind up
& Clukchandpd S uip

=& W
ol Eth Lrip

Fuel consumption per hour, I/mr

Fuel Consumption varied with ship Speed

Fuel Consumption [Lfh}
]

Blllisial sl E=

0 10 4.0 50 6.0 FA a0 9.0

Ship speed (knot)

Data characterization

a M N 2 M . c M : 500 700 500 1100 1300 1500
. Engine revolution, rpm
Ship speed (knot)
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Data characterization
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Characterisatio
Chﬂrt during testing hull and net resistance of Sor charoenchai "f

B I5
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E 1 30.77%

i o i
. —— At testing hull

—_— resistance
S [111] i i) A a0 1000 RTI 1200 2304 1410
Engine Revolution,

Fuel consumption rate (Lhr) via engine revolution (rpm) at

testing hull resistance
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Ship speed (kts) via engine revolution (RPM) at
testing hull resistance
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Engine revolution, mm

Characterizatio

Ship speed,
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, Follow sea mrrer.lt._r._,_,. Against sea current
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Enpgine Revalution, rpm

Chart at testing hull resistance for Sor charoenchai q
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! Characterisatio
Fuel ion YWaried with Ship Spead n

Fuel Consumption {Lih)
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= Characterisatio
Fuel Con icn figure of Sor charoenchai 1 for two dayg
Fusl comsumptians in are reoasurec. SkippenCwoer can estimate

Ship speed (km/hr] via date time fuel cost of each operaton.  High fuel on Iz nat retstd with nigh
Income/catches but depends on sbundance of Aehing ground.
o
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. — Characterisatio Economic efforts of six investigated trawlers
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Expenditures and income of six andited trawlers

Fuel consumption percentage divided in three =
phases of six trawlers
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FUEL CONSUMPTION PERFOFMANCE AND ECONOMIC
EFFORTS OF SIX INVESTIGATED TRAWLERS

I TR o v n

FUEL CONSUMPTION PERFOFMANCE AND ECONOMIC
EFFORTS OF SIX INVESTIGATED TRAWLERS

m O Wessod B, €, and I are dassed kess than 14 m

Fithing cusdizni Rl L1 13 O Fuel consumption performance of Yessel D s

trawler
Fishing duration {h} 140 012 3 days fishing aperation e —— . — 1ag  Fessthan wessel 8,and Csince larger HP engine.
Fuc! consumption (L) 1552 O Fuel consumption mibe ot 13.3 U'h
O Catch rrte 2t 22,3 kgdh P ~h . =
atal canch (i) 349 O Rewenise per fuel used at 725 THRJL Awesrzn TIE) MESEE SLE aSLOn -
i P
Rewenue [THE) 1349561 R — ™ [N s H
Fuacl used per bour jL/h) 133 ] | i
Cach per haar (k| W an m |, i
Catch per hour {lkgfh) 33 i s i 1z L3 w ! I
Catch per fuel use {kg/t] 17 L e e mem | e e mes
Amenze pur Fanlas ATE 73 ME .
Rewenue per Fuel use (THE/L) 715 Ty 5 !
Bi -
O similar fuel consumption performance i Ii
aired OPUIE of ‘Weszod B, and © t" ="
O Low OPUE and reverus of wessel D H
' v b
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FUEL CONSUMPTION PERFOFMANCE AND ECONOMIC
EFFORTS OF 531X INVESTIGATED TEAWLERS

m O ezl E, anad F e classed botween 1412 m

Fithing usstizn th) 1 L O Fuel consumiption performance of Vessel F is

—— 0o 1348 less than wessel E because small dameter of
propelcr

Total catrh (kg 138 141

Arnze [THE) 1,000 26,000 .

Fusiunes per haar Lk [t Bl "

Caech par haar (k| w7 T ’

Canch par Fusiune ki) 12 13 i i

Arnan por Fanl s nT a0 i

imangy I m

DO similar cartch per fuc (kg/L) use but .

dificity of rewenue per fuel use [THEL] -

because difference catch spedes :

Ol Better businass effectivenass of Yessel F — =

FRACTICAL TRARING DN [RIRGY ALDTS FOR FISANG WSSILS
IET IARLUAAY L7 SEAFODC TRAIMINEG, THALAND

E

Economic efforts of six investigated trawlers
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Average fizel consumption per kile catch for diference fishing vessels

Visal cremampriaa per caich [Lkg)

commangracall] perbo coch

Fud

Vemd &
Clrkpenbes o

FRACTICAL TRANING OH CRERGY ALIDITS FOR FISANG VISSTLS
FRIT LARUARY 017 STAFTIIC TRAIMING, THAILAAD

Conclusion

Enerzy audit project reachas objecives:

= foel consumption profile of ezch fizhing vazzel

= estimation and manipulation of fisl efficient use

= carbon credit calonlation iz amount of diesel bamr @ 2,500 kg
CO: of Subsaitonz, 4,200 ke OO0, of W Yinzcharoen

= exfract impact parameters to ensrzy efficient uss

Several techniques fo zave fuel consumption by apphing few

additionsl devices or simple opersting method.

Eeducing ship speed =wuch as [ kmots ensbls to save totel fosl

consmnption: 37 % of 5. Charcenchai 2 during steamims period

Almost fuel consumption in towing phasze: 78-20 %

= Un-matching components of propulsion system: mors connume
fiel conzumpiion much = amaller propeller of Cholmimdtr require
hish engme rpn to generats mast bat bigh wage loas

BASFLINE SUEVEY RESULTS FOR THEEE CLASSES OF THAI TRAWLER
- I[l]l Bazeling sureey was

] done by interviewing
alamiss l.n.lJIJ.I.Ad.I-.n.-.l PRI
;,,...".u STTTE

|l||||1| Illl

madium, and large
'.lu_llllllllllLlllI

I

Thailand and
Andarnan ses, which
the results figure out
that fuel | 80%, 75%,
and 75% respectively]
is main cost of Thai
trewder.

of the Gulf of

Conclusion

+ Carry nnpecessary weight over loading of companzate ice, a lot bazkst,
water supphy

Low engine maintenance and unsuitable modification of enzine

Senzon of booming marine resources in sach fehing Fromd

+ Economdc =forts: abundasce marine resources of fizhing srousd ke
33,000 THB of 5. Charcenchai 1, 135,000 THE of W. Yinscharoen as the
same fishins operation peried

Total catch © abundance marise resources of fishing ground : 833 ke of
Chekmisnitr, and 3230 ks of W Ymecharoen

Pzvame per fiel consmeption b‘un.danxemmmmanfﬁmlg
proand such 2s 349 THED of Chelmimitr, and 713 THE1 of W
Yingchargan

FRACTICAL TRANING O [RCRGY ALDITS FOR FISANG VISSTLS
IIET AARLAAY 3017 SIAFODC TRAIMNG, THA LAND:
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Discussions and Suggestions Discussion and Summarization
Future development for Energy Savin
= Variation of engine revolution proportion to fuel 4 roy 9
consumption rate (L/}: high fue! consumption at fast SR,
; . = g P = WVessel speed: reduce one knot to be able save fuel 20-
engine revolution and vice verss 50 % while trawling for small Thai wooden trawl fishing
= Sea and weather conditions direct impact to boat
high/low fuel consumption: lower fuel consumption in = Routes to fishing ground: short way as possiole
strong wind or wave at following wind or current g T|rr_|mg: EU'B?IE =easoial ﬁ.5h|r?g pund P hc"_}m )
i 2 period of marine resources (at right place right time)
direction = Fuel monitoring dewvice: fusl consumption metar
» Reducing ship speed 1 knot while tasting net Fishing gear
resistance, Sor charoenchai 1is able to drop fuel = Fishing gear modification: Enlarge code end mesh
consumption dewn to 53.33% at follow sea currrent size to 17 {If poss ble] k
= Cost-efficient handling when know cost especially 5 F:Iean e blnna:..‘.le ar akogl E_UHEGE ']f e Wh_mh
k i i increase drag resistance exponentially during moving
fuel con 5um|:|l1c-n of each trawling operation i 5ea_wa.ter
T = & e SRD- L AT & Qoo o SR L T AT
83 & &84
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Discussion and Summarization

Future development for Energy Saving

Boat Hull
» Reduce unnecessary load carried
= Clean hull surface often to reduce hull resistance

Propulsion system
= Maintain good conditions:
- Cooling system: Stuck in shell and tube of heat
exchanger
Periodic change of Lub Oil
Cool engine room temperature with good ventilation:
27-30 °C resulting to low intake air temperature
High reduction gear ratio such as 8:1, 7:1, ar
even12:1 (costily)

FRACTICAL TRAPING [H CRERGY ALIDITS FOR FISANG VISSTIS
FRET IANUAAY L7 SCAFTIDD TRAIMING, THA ILAND:
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Sor charoenchai 1 at Chebilang in

E
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Presentation Cutline

= What are Energy Audits?

- Principle background, introduction, purpose of
energy audit project

- Performing process in measuring energy used
on trawlars

* Results of auditing

- Diata results during sea frial test and towing
phasze
- Bome data characterization and analysis
- Conclusion of energy audits
- Discussion and summarization
= Some activity pictures during doing activities in
the energy audits project

FRACTICAL TRARING DN [RERGY ALDITS FOR FISANG VISSOLS
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FISH HANDLING TECHNIQUES ON INWESTIGATED TRAWLERS
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PREPARED CATCHES O DECK OF VESSEL A AND LANDED CATCHES
INBASEETS OF VESSEL E AND F FOR. SELLING AT FISHING PORT

Post-survey activities for disseminating results of
energy audits in Chonburi

= understand principle knowledge

and results on energy audits must

be transferred to local fishermen to

ncrease their awareness on sgving

fuel resulting toc drop their cost
through one day seminar.

3 Representative officer of DOF
Thailand and SEAFDEC training
department described benefit
of the project to owner and
fishermen of local small
trawler at Sriracha district in
Chonburi.

Post-survey activities for disseminating results of
energy audits in Satun

QA To  trensfer emergy  sudit
measured on surveyed trawler,
project leader explained thzory
and rationale of the project to
contribute to reduce fuel use and
EHE released through fishing
activities.

3 second seminar weas crganized
in Satum to distribute knowledzs of
energy audits to local fishers for
increaszing their income by
reducing fusl cost through energy
efficizncy wse.

Traryy-Saxing and Sxhery 3 Sen of Uisking ‘eovsls o Southeun s, 15-18 lawory 3909,
Musreal Research |5simas of Fisheries [ giaseriag, Karmiss Ciry, orak, lapsn

a3 o

Thank you

For

Your attention i @
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Thiz studv iz & collaborative project executed by South Esst
Azian Fizheriez Development Canter (SEAFDEC) and
supported by funding from Food and Agriculture Orzanization
of the United Nations, entitled "Energy Aunditz for an Food
Agricubture Organizstion Fishing Vessel Energy Audit Pilot
Project”. We would al:o like to thank the officers of fzhing
workshop, the skippers and the crews: of the six nvestizated
wawler: for their cooperation and support in doing
measurement and expariment m the feldwork.




5. Energy Audit Process

e

‘Energy Audit Process

e R -

Characteristic curve of a diesel engine
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Energy audits methodologies
= Base condition of thres testing phase:

steaming phase and steaming with net im water phase :
Vary rpm: 600, 700, 800, 900, 1000, 1100, 1200
Date, time, Value on fusl flow meter [cc, L, m?), Engine
revolution [rpm, rps), Ship spead [km/h, knot), Ship
distance (km, nm)

towing phase:

Fishing O lawnck 08 haol OB Lunch 08 haul Fihir

L gl
siaming

Loming | wteaming| Lowie | seamisg

36

Main purpose of measurement

- To extract specific fuel consumption
profile of your trawl fishing boat

- Optimizing ship speed for optimum fuel
used

Calibration all measurement equipments

Analog system:

* Setting constant of digital tachometer base on
pulse from engine

* Setting interval recording of GPS navigator
Data logger:
*+ Setting multiplier constant of sensors

Manual indicating devices

Fuel oil
tank

Flow meter

Caparity Mow rute

180 litfh Kain Diessl Engine

;o

Rpm meter



Fuel flow meter with sum tank GPS navigator

n line

Ship position, Ship speed, ship distance

Fuel flow meter with offline camera Energy Audit Data Logger

Fuel oil
tank

Fuel flow sensor

Return
line

Kain Diesel Engine

rgpm sensar

GP5 antena

| S e st ot i .
| Manusal Recording data from measurement devices

| s s o A s | 8 e i g, o o] it

e L et el et

Set ug gctive sensors

P

|url-t‘ﬂ"

Aihbrviedl (2P araets

& P [P paia

l Eniios s s

e . P o gt g VO APRE TS
Set up constant to o .
calibrate data logger Farcurmien
with sensors Wrintevi| [Ceed
B * 12 =
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Log sheet

13

Data characterization

Steaming/Steaming with net in water
Water resistance of hull and hull with net

FRALTICAL THAMMG £ ERESTN SLIDNTS FOR FISHING YESSELS,
L3I ANLARY 2007 SEAFDEC TRARING, THALAND

E 4

Data characterization Experlmental Results
Towing Fuct
B e i e e i e v Engine Interval Flow meter corsumpeicn  SPeed
= [=] e P e Revolution (rpm)  Time | (min) (L usmn | (nts)
e eI S e (=0 G0 [ E=ES [ET) 4.5 T
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CEtomenTE.oo o Ri.als o= 0 =]
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Tt 21 = D i sy 1250 14547 H EEID 270 x40 [T
- 1 180T z1aTAD
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Calculation example of fuel consumption {L/h) Fuel Consumption {L/h) via engine revolution [rpm)
40
Engine Fuel 3
Revolution Interval Flow Fuel i Speed = 35
{rpm} Time {miin meter (L] | (L/5 min} [Lih) {knt =
g 15:03:31 H EIEI.0E .34 14,22 2t E #
15:08:31 83B4.40 S.
£
=1
At 550 rpm £,
L=
Interval recording time (min.} = 15:08:31 - 15:03:31=5 ;
Fuel consumption (L/ 5 min.}= 8364.40-8363.16=1.24 z
Fuel consumption (L/hr) = 1.24 x (60 min./h) / 5 min. 10
=14 88 SO0 %50 a0dk 1050 110 1150 1RO 1XS0 13400 1350
Engine revolution {rpm)
17 & 18 3
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Data from fuel datz logger
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Ship speed, knot

ship distance from GPS navigator

Fuel Consumption (L/h) via ship speed (knot)
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Ship speed (km/hr) via date time

Fuel consumption via date time

a

SHIMG WESSELS
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6. Energy Audit Practice

_aoik ! i t . Results from GPS navigator

e :
Energy Audit Practice
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2 o
Results from log sheet Results from GP3 navigator
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Line track of MV Plalung created from Latitude and Longitude

Reszults from data logger
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Appendix 9. Presentations of participants

1. Fuel Used Intensity of Indonesia Tuna Fleet
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2. Report on Fuel Tank Capacity of Fishing Vessel of Malaysia

——REPORT ON FUEL TANK CAPACITY OF PSSl f e
FISHING VESSELS

PURPOSE
1) Reporting the capacity limit.

1}Method to control and prevent subsidy leakages.

mi}Method to save fuel capacity per operation.

3
ENGINEERING DIVISION
DEPARTMENT OF FISHERIES MALAYSIA

| REFORT ON FUEL TANK CAPACITY OF FISHING VESSELS
SCOPE OF THE RESEARCH \

\ A
1| Doing ground survey. ' I 1

11) Technical studies relating to maximum horsepower
engine and vessel tonnage.

e — e e —— __'.-ﬁ‘q
|.—REFORT OM FUEL TANK CAPACITY OF FISHING VESSELS =
Popular Engine Vessels

r 7 ¢ﬁ€"‘§ Model & Horsepower
[ N

Horsepower Limit in Licencing Policies

Tonnage (GET) Max Limmit { Hp)
Tradhisiomal Gear =35 200
NTA Bgs-D{M}, 385 HP i
THEs 4 Drify mwes) 25 until < 4o 00
Commercial Gear =10 200
§ Trawdes, Purse Scimerh 2o unsil 3p.0 300
4o ankil g e
O OvET B limiz
PP L] = 250
Kenka 2 Bot =¥ = 300
Model & Horsepower e . -
* 60 22,166 HP SKL Sangkar lkan = g0 = 200
SRl AL HE Anghast Than (C3h N limir Mo limie
Sipur Rezak Seribu 3 Er 200
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IngﬂﬂﬂHI{HﬂFUELIAHEJHH?EQTYJQEEHH*HE?;i
2 VESSELS
# The maximum size tank capacity allowable is
depend on type of vessel, tonnage vessel,
maximum horsepower engine, catch fishing zone
and number of days the vessel operate in sea.

7

' ;ﬂf_&ﬁi-ﬁh FUEL TANK CAPACITY OF FISHING

VESSELS
* Studies on vessel tonnage, GRT

Tonnage
GRT [Mesed Tanlk Capacity Limit {Liter)
o L
0 -1 F000
w1 3 5000
P 394 o
40 49.9 000
¥ =338 S
s iy 10, Cndl
o e 14,000
£
| : =
LAPORAN K KAPASITI TANGK]

VESEL PENANGKAPAN IKAN DT MALRYSIA
* Smidies on the marximum engine horsepower petrol
Peirol Tank

Capacity Limds
{Liter)

Horscpawer

Limmit:

Semenanjung Nt e 11 m i - 12 ]

Dan Labuan
Sampan Pnt mone 15 m i - o 50
Sarawak 131 - 1200 =
121 - 14 20

11
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VESSELS

* Studies on the maximum engine horsepower

¥essel Types Tonnage, GRT | Horsepower Linsdt Diese] Tank
Capacity Limidt
{Liter)
=35 00 4,000
Tradisional Gear x5 dan = g0 3046 000
=20 z00 3000
Commercial Gear 30 - A F0HE 000
40 - 0o SOHE 104,001
=0 Mo limic 14,0080
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VESSELS
# Estimation Rate, 1 GRT =140 Liter

s, T
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3. Fisheries in Myanmar and Present Condition of Energy Saving Program
for Fishing Vessel

MINISTRY OF .IGII.IEHL'I'IJIE LIVESTOCK AND
IRRIGATION

DEPARTMENT OF FISHERIES

Fisheries in Myanmar and Present condition
of energy saving program for Fishing vessel.

Ky Swar Win
Bhone Myint Sung
Department of Fsheries +  ilaring wikar
Miyanmar riis
1 S

Myanmar Fisheries
1. Inland Fisheries F
(1} Inland fisheries 1. leasable Fhery.

Fishing by Grant [dermarcsted area)

1. Leasable fisheries

Fisheries water | termporary / permanent )

-
- -
2. Open Rsheries + Yearhy /' long terrn through auction
-
-

3. Tender fisheries

(Il Marine Fisheries

Fizhing rights are gramted under a leass
Three year granted Fishery

1. Inshore fisheries
2. Offshore fisheries

(I} Aguaculture

L. Inland Fizheries I. Inland Fizheries

3, Tender fisheries

% Fishing rights are permitted by isswe of fishing implement licence
or by floating tenders after specifying the fishing grounds.

Z. Open fishery
< Fishing by license | open waters |
<& With - allowable fishing gears

4 Fixed and floating/moving fishing
implements
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Marine fisheries
Nurnber Fishing vessels

1. Inshore or Coastal fishery sl Fisking Seat [T ——
= 3 nustical mile from shere [ aar [PERSTRII IR — Tetal
= DOF Son't sllaw mare than 25 K7 sngine Katiosa! | fonagn
K 3 Fawt bangik ol the bost I Baes Boat | I 1 1
1| 2005-m04 L5564 16335 i | aned
" 2| 00815 Lé1TE 16£47 158 451 3344
3| 20051006 Lage 16361 or: 54 arnm
4| 20061007 LézBd 16284 FET s armes
& § | 2060 miw TN 18318 18631 288 31819
2, Off shore fishery & 2006- 1048 Lazs 14845 1758 56 004
 Duter ares of inshase to end of (51
= Wione than 15 KLF sagine boat HET TR 1576 19084 1814 a1 asoan
= Eotiam . Poree wrne, Suraunding &| 2010-1011 pEnEE] 1554E Foet) 398 o
rat, Drif rat & Loag b
¥ 2031-2012 =T 15485 558 245 amam
10| 01z-013 1ns? 12157 b2} 138 anm
11| 2035-2034 12450 1573z FIES 153 28111
13| 2018- 1095 Prossc} 1rasn 13391 i 81 IEAmL

Optimizing Energy

Existing Fishing Wessels

= Slow down the cruising speed
= REMOVE UNMECESSArY
things/weight on vessels
cleaning of hull-surface, rudder,
and propeller

Regular maintenance of the
main engine

attaching new appendages (5]
— Muodify the engine

— Propeller design

Optimizing Energy and Fishing Veessels

Myanmar

10 *

Optimizing Energy Current Practice in Myanmar

Trawler

= ¥ Fuel amount &t departure —
refilling at sea by the carrier

Mew Fishing Vessels

= Body shape

= Appendages (keels, etc.)
* Propeller

= Engine

Enlargement the diameter of
propeller

= maodification of engine
Purse seiner

Enlargement the diameter of
progeller

11 * 12 *
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Innovation of Private Sector —Trawler Follow-up Activities need to;

+ Pilot study
:::mh.mn. — fuel consumption —
trawlers, purse seiners, etc.
- Record of fishing vessels in
saving of fuel

cansumetian Myanmar {additional)

Musnbior of days at zea o days
Total fuel saving 27,000 licters
Imvestmient cost wall be
Coe of sring per trig I7000USD | returned within 1= 2y
120 days|
13 & 14
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4. Energy Use of Bottom Trawl Fisheries in Thailand

Energy Use of Bottom Trawl
Fisheries in Thailand

Watcharapong CHUMCHUEN
Narupon DARUMAS
Phitsanu ROEKWIREE

Fishing Technology Development Unit
Department of Fisheries, Thailand

1. Fuel use in bottom trawl fisheries

Trawler

Egfriger 3o machireny (F ey

Gillnetter and
longliner

Purse semer

Bource: Gulbrssdscn (2002}

50

QOutline

1. Fuel use in bottom trawl fisheries
2. Bottom trawl fisheries in Thailand

3. Fuel consumption of Thai trawlers

Fuel use in bottom trawl fisheries

Tiaraling fequines
high engin power

2. Bottom trawl fishery in Thailand



Bottom trawl fisheries in Thailand

There are 3 main types of bottom trawls

— Otter board trawl

— Beam trawl

— Pair trawl

Scurce: Arikam (201 6)

51

Using 2 otter boards to spread the trawl net

Beurce: Rrikam (I016]

Using a beam to spread the trawl net
= PR
5 : *.:3_@_1{55—
gl _——= P =
s
Sewwce: SEAFDEC (19801, Seikum (2816
10

Using 2 boats to spread the trawl net

-'"-.___. . .\""-.-*.__
"""-—.-:____._I .

Somere: SEAFDEC (19860
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Feures: Seikam (20 16]

13

3. Fuel consumption of Thai trawlers

15

Fuel consumption per year

of Thai trawlers

E 800
=
E— 600
,g u Otter board trawl
E‘ 400 = Beam traw]
g o Pair frawl
§ 200
z s 1
[ 1]

=] 14-18 1823 =213

Length of fishing boat (m)

Scurcc: DOF [ 1006)

17
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Among the 3 types, otter board trawl 15 the most
widely operated 1n Thailand.

B Otter board trawl
B Beam trawl

® Pair trawl

Eouree: DOF | 01 E)

14

Fuel consumption per fishing day

of Thai trawlers

=3 000
2
]
._5_ 2,000 u Otter board trawl
E‘ ® Baam trawl
E o Pair trawl
2 1000
H]
a
[ 4]

=] 14-18 1823 >13

Lengﬂl of fishing hoat (m)

Seurce: DOF (1006)
16
% fuel cost

= 30
5
B 60
-
- u Otter board trawl
§ 40 ® Beam trawl
= o Pair trawl
2w
o
=
2 0

=] 14-18  18-23 =13

Length of fishing boat (m)

Seurce: DIOF (2006}
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To save fuel
and increase fuel efficiency

1. Modify the trawl] net and otter boards

2. Install the higher gear reduction available
and larger diameter propeller

(Culbrandsen, 2012; Wonzthensgkum, 2013}

19

f~n tn Cottinnc tn actiuata VW
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5. Current Situation on Energy Used and Progress on the Utilization
Energy Used in Fishing Operation of Viet nam

54



Country Report Philippines
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Overview of Marine Capture Fisheries
TRAINING ON ENERGY AUDITS S o
FD R FlS H | N G VESS ELS Ll z::n;il;zsl:s&irﬁss%r?lude all fizshing operations that use vessels of

HH H "o Senall scake cormmencial fishing - Fishing with passive or active r
Cou ﬂtw Report ( Phili PpIn ES} utilliaing Fishing vessels of 3.15ms=1.urf(sr| i wanry poer
= by Medium scale comenerdal fishing - fishing utilizing active gears and
wessels of 2001 GTup to ane hundred fifty [150) GT; and
23-27 January 2017 ® cjLarge scale commercial fishing - fishing ulilising active gears and vessels of

mare than ane hundred ity [150) GT.
= piunicipal fisheries, on the other hand, involves the wse of vessels of 3
GT or less as well as fishing operations that do not use fishing boats.

SEAFDEC-TD

2
Fisheries production (in tonnes) in the Philippines
CY 2005-2014 (Philippine Statistics Authaonty) Fish'lng Fleet [AS of May 2016]
o ] - " =
PR . —
s ] . " .
| —— = =
4
Commercial Fishing Boats Municipal Fishing Boat
= pagjor commercizgl fishing gears used are ring net, trawl, handline, = hiunicipal Boat Registration (Boat R was launched in 2015

purse seing, bag net and longline. = & total of 178,000registerad municipal fishing boats (2016)
= The mast commen fishing gears used in municipal fisheries are hook-

znd-ling, gillnets, castnets, traps/pots, beach seine and fizh corrzl

Trawl Fisheries Industry Trawl Fishery Industry (cont'd)
= hunicipal trawlers (3T and below) = Commercial trawlers
¥ LOW measures 5-12 meters * Srmall commercial (3.01 GT-20GT)
» Powered by 7-16 MP gasofine or diesoline engines * Medivm commercial (20001GT-150GT)
= Operated by 1-2 crew ot shallow and nearshore areas * Large commercial [150GT-abave]
= Short fishing trip narmally leaves in the late aftempoon and returns the = LOA dmtwdh 12 mabins sed powsrid BO160 HP gl & ioling i

® Machanuid whare witchin and gulbevi @ cgeed Forhaulisg

follawing morning
= Frahirg Lrig last for 2.8 days
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Annual economic performance analysis of 160 HP Trawd in Pesa Annual economic performance analysis of 80 HP Trawl
Sorio-eoonomic survey, B0A5) [Socio-eranomic survey, 2015}
o [
Toa ot - 2 T I S | mmes T

2azaz
a5z

Taces

Twsi—
T
ERE——
fe——
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performance analysis of 10 HP Trawd in Peso
[Secio-eranamic survey, 2015}

Annual econam

s
man

TopearTes

Thank you
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