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1. Introduction

The purpose of the report is to document the LNG reception and supply trials and
operations carried out during the operational monitoring period of the vessel
Oizmendi (formerly Monte Arucas), which, within the framework of the EPA2 sub-
activity of the CORE LNGas hive project, has been retrofitted for the supply of LNG

as a marine fuel.
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2. Monitoring of sub-activity EPA2

2.1. Description of the sub-activity

Adaptation of an existing vessel to an LNG bunker barge prepared for bunkering
operations (ship-to-ship) at the port of Bilbao and on the Cantabrian coast. The
purpose of the sub-activity was the retrofitting of MV OIZMENDI (previously known
as MV MONTE ARUCAS), originally intended for oil recovery and conventional fossil
fuel bunkering. The cargo area has been redesigned and the vessel equipped with
two LNG tanks, with a total capacity of 600 m?3.

Picture 1. MV Oizmendi.

2.1. Monitoring operations

The operations performed by the MV Oizmendi are part of the supply process to the
MV Ireland in the port of Bilbao. This bunkering operation (OP. #2) took place on 3
February 2018, after the MV Oizmendi had been loaded with LNG at the BBG
regasification terminal facilities (OP. #1), where it had arrived from the Murueta
Shipyard subsequent to its retrofitting in that same shipyard.

OP. # DESCRIPTION DATE
1 Loading at BBG terminal under real operating | 31 January, 2018
conditions
2 Ship-to-ship bunkering operation to supply | 3 February, 2018
LNG to M/V Ireland in the port of Bilbao

Table 1. List of operations
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2.1.1 Operation #1: Supply from BBG to MV Oizmendi

Loading operation of 85 m? of LNG for subsequent supply to MV Ireland. The loading
took place at the jetty specially adapted for this purpose at the BBG regasification
terminal facilities (Figure 1).
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Figure 2. Location of OP. #1 in the port of Bilbao.

The entry and berthing manoeuvre took place on 29 January 2018 without incident
and in good sea and wind conditions. Certain issues were noted in the reports (OP-
IF-0008-18) regarding the gangway to connect vessel and terminal, due to the
variation in tidal height.

Communications between vessel and terminal were established (ESD, walkie-talkie
and mobile phone) and the BOG and liquid hoses were connected without incident.
Pressure tests were then carried out.

A meeting was held prior to the start of operations, the ESD system was tested and
the vessel was cooled down.

On the mornings of 29, 30 and 31 January, various loading and unloading tests were
successfully carried out between the vessel and the terminal, without incident (OP-
IF-0008-18).

The loading operation took place on the afternoon of 31 January and lasted 36
minutes. The maximum flow rate reached was 235 m?/h.

Subsequently, the arms were drained and disconnected, the post-operation meeting
was held and the vessel was unmoored.

In short, the loading operation was carried out satisfactorily, with no incidents of any
kind and in the appropriate safety conditions. Sea and wind conditions were very
favourable, and the loading was performed quickly and efficiently (OP-IF-0027-18).
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LNG SUPPLY OPERATION

GENERAL INFORMATION

OPERATION Short Loading of MV Oizmendi at the
description. BBG LNG terminal (Bilbao) for
subsequent STS bunkering for
the MV Ireland.
Type of operation Terminal-to-Ship
Facilities/Supplier vessel BBG Terminal
Receiving vessel MV Oizmendi
Supply site BBG Terminal
Port of Bilbao
Location MV OIZMENDI moored at BBG
jetty
Delivery date 31 January 2018
Docked h 8:18 (29 January)
Connected h 10:30 (29 January)
Started h 16:42
Completed h 17:18
Disconnected h 18:12
(disconnection began at 18:00)
Total time h N/A
Actual loading time h 36 mins. (0.6 h)
Quantity supplied m? | KWh 86,097 | 568,796
High heating value kWh/Nm? 11,753
Initial tank pressure bar 0.3
Final tank pressure bar 0.3
KPIs
Ratio actual loading h/h N/A
time/total time
Ratio quantity m3/h N/A
supplied/total time
Pumping rate m3/h 85/0.6 = 142 m?*/h
Max. 235 m3/h
Ramp-up h N/A
Ramp-down h N/A
QUALITATIVE ASPECTS
Cooling Incidents No comment
Mooring Incidents No observations to be made
Berthing Incidents No incidents. Manoeuvre in 48
mins.
Hoses and/or arms Incidents 5 bar pressure drop at 250 m3/h
Manoeuvrability
BOG/LNG Management Incidents No observations to be made

Communications

ESD, walkie-talkie, mobile phone

OTHERS

Attached documentation

OP-IF-0008-18 Oizmendi trials
OP-IF-0027-18 Partial loading of MV Oizmendi
OP-IF-0031-18 Inerting of MV Oizmendi
TESTS at BBG Checklist

Table 2.
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Picture 3. MV Oizmendi at BBG jetty: view from vessel.
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Picture 4. MV Oizmendi at BBG jetty: hoses.

2.1.1 Operation #2: Bunkering from MV Oizmendi to MV
Ireland

Bunkering operation of 85 m*® of LNG from MV Oizmendi to MV Ireland, in the first
ship-to-ship (STS) operation conducted in the Iberian peninsula and in the south of
Europe.

After the MV Oizmendi had been loaded with LNG at the BBG regasification terminal,
the operation was performed at the AZ-2 and AZ-3 docks of the port of Bilbao (Figure
2), with the MV Ireland moored at the AZ-3 dock, and the MV Oizmendi alongside
the former and moored to the AZ-2 dock (Figure 3).

Zona industrial Punta Lucero

Figure 2. Location of OP. #2 in the port of Bilbao.

Page 12 Status: FINAL Version: 01 Date: 21 Dec. 2021



CORE LNGas D5.2 - REPORT ON THE RESULTS AND
hive CONCLUSIONS ON SEA TRIALS OF A
RETROFITTED LNG SUPPLY BARGE

IONINZIO

ANV13dI

Figure 3. Arrangement of OP. #2.

The compatibility of the vessel, the mooring and the bunkering station had been
analysed in a previous meeting held on Tuesday 30 January, attended by the port
authority, the shipyard that had adapted the vessel, the captain of the MV Oizmendi
and the owner of the MV Ireland. This meeting defined how the manoeuvre to berth
the vessel alongside the MV Ireland was to be carried out.

The supply operation lasted one hour and a half. No incidents were recorded, either
in the supply operation itself or in the disconnection and unmooring operations.

All in all, the supply operation was carried out satisfactorily. Sea and wind conditions
were favourable and the process was conducted under the appropriate safety
conditions and with no incidents.

At the end of the operation, the MV headed to the BBG regasification terminal facilities
to proceed with the inerting of the LNG facility.
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LNG BUNKERING OPERATION

GENERAL INFORMATION
OPERATION Brief description | Bunkering of the cement
carrier MV IRELAND by the MV
OIZMENDI in the port of Bilbao
Type of operation Ship-to-Ship
Supplier vessel MV OIZMENDI
Receiving vessel MV IRELAND
Supply site Port of Bilbao
Docks AZ-2 and AZ-3
Location MV IRELAND moored at AZ-3
MV OIZMENDI alongside MV
IRELAND and moored to AZ-2
Delivery date 03/02/2018
Docked h 8:00
Connected h 13:00
Started h 14:00
Completed h 15:30
Disconnected h 16:00
Total time h 8
Actual loading time h 1.5
Quantity supplied m? | kWh 86,097 568.796
High | Low heating value kWh/Nm? 15.282 11.753
Initial tank pressure bar N/A
Final tank pressure bar N/A
KPIs
Ratio actual loading h/h 1.5/8 = 0.1875
time/total time
Ratio quantity m3/h 86,097/8 = 10.8 Nm?/h
supplied/total time
Pumping rate m3/h 86.097/1.5 = 57.4 Nm?/h
Ramp-up h N/A
Ramp-down h N/A
QUALITATIVE ASPECTS
Cooling Incidents No comment
Mooring Incidents No incidents
Berthing Incidents No incidents
Hoses and/or arms Incidents No incidents
Manoeuvrability
BOG/NG management Incidents No incidents
Communications No comment
OTHERS

Attached documentation

Bunkering Delivery Note

Delivery checklist MV Ireland
Delivery checklist MV Oizmendi

Table 3. OP. #2 KPI and indicators
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OIZMENDI

bTA. CRUZ DE TENERIFE

Figure 6. MV Oizmendi and MV Ireland: hose and yokohamas.
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Figure 7. Hose management.
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3. Conclusions

At the time of writing this report, the MV Oizmendi had performed two LNG supply
and loading operations.

In both operations, mooring, berthing alongside, connection, disconnection and
unmooring manoeuvres have been carried out without incident and with all required
safety measures in place.

The specific loading and supply operations have been performed in reasonable times,
effectively and with no incidents. No difficulties in terms of compatibility with the BBG
regasification facility or with the MV Ireland have arisen in relation to the vessel.

As the ramp-up and ramp-down processes are not fully documented, no quantitative
conclusions can be drawn. However, from the data available and the comments
provided in the attached reports, it can be concluded that all operations were carried
out as planned.

The pumping rates achieved were those agreed with the BBG plant and MV Ireland
managers. In no case were the pumping rates close to the maximum admissible
values.

In addition to the operations described in this document (OP.#1 and OP.#2), during
the days prior to these operations, on 29 and 30 January 2018, a series of cooling,
loading and unloading tests were carried out between the BBG terminal and the MV
Oizmendi, the latter being loaded at a pumping rate of up to 350 m?3/h, checking load
losses and even returning the load to the BBG terminal using two different systems:
the BBG pumps and pressurising the tanks with BOG. All these test operations were
carried out successfully without incident.

Finally, despite the small number of operations carried out during the monitoring
period, it can be concluded that the MV Oizmendi is perfectly suitable for the provision
of a bunkering service within its capacity range of up to 600 m?3.
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4. Appendices

OP-IF-0008-18 Oizmendi trials
OP-IF-0027-18 Partial loading of MV Oizmendi
OP-IF-0031-18 Inerting of MV Oizmendi
TESTS at BBG Checklist

Bunkering Delivery Note
Pre-delivery checklist / Ireland
Pre-delivery checklist / Oizmendi
Post-delivery checklist
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5. List of Acronyms and Abbreviations

LNG Liquefied natural gas
MV Motor vessel

ESD Emergency shut-down
BOG Boil-off gas
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