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plan approval study, the report briefly presents the key aspects of the PALS’ installation on a 

merchant vessel. 
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Table 1: Detailed PALS installaiton process. 

Phase Task name Information required Task description  Deliverables 

P1.00 PALS “POD” optimization contingent on vessel operating conditions (Design – Stage 1). 

P1.01 
Vessel design 
conditions 

Vessel operating conditions 
Provide speed/draft PALS to be 
optimized for. 

Design Speed (knots) 
Design Draft (m) 

P1.02 
Design parameters 
(equipment) 

PALS Internal Design 
Parameters. CFD model validated 
by actual performance data 

Agree water & airflows for PALS 
design basis previous vessel 
performance learnings. 

CFD aided optimized: 
Water Flow (m3/hr) 
Air Flow (Nm3/hr) 

P1.03 
Preliminary POD 
Design 

Water & air flow validated CFD 
model. 

Preliminary POD Design 
Preliminary POD design, including 
inlet, transition pieces and outlet. 

P1.04 POD CFD 
Water & airflow, design speed & 
design draft, preliminary POD 
design 

Using validated model, conduct 
CFD analysis of POD 
performance to determine optimal 
design. 

Optimized POD bespoke to 
nominated vessel or vessel class. 

P1.05 PALS Design Optimized POD design. 

Detailed design including 
equipment such as valves, flow 
meters, pumps, blowers & control 
systems. 

Mechanical Package Rev A 
Electrical Package Rev A 
BoM Rev A, 

P1.06 Update PALS Design 
Requirements for inlet/outlet hull 
penetration boxes. 

Update Mechanical and Electrical 
drawing packages. 

Mechanical & Electrical Package, 
BOM Rev B. Operations 
Maintenance & Safety Manual 
(OMSM). 

P1.10 POD integration to vessel’s hull and optimization of coverage and drag reduction performance (Design – Stage 2). 

P1.11 Vessel visit. 

Health, safety & security advice 
for vessel visits. Confirmation that 
visitors will be accompanied 
during inspection.   

Validate information on plans, 
understand & document relevant 
changes, consider integration 
concept practicality, can 
components be safely 
maneuvered into planned 
locations, blowers into bosun’s 
store for example.  

Clarity on relevant vessel 
construction vs “as built” drawings & 
practicality of integration concept.  
Physical sense of space, and limiting 
factors that may not be obvious from 
plans, such as component access to 
required vessel locations etc.   
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P1.12 POD locations in hull.  

Lines plan in digital format or 
creation from analogue drawings. 
Provide acceptable loss of tank 
capacity ballast, etc. in the 
installation areas. 
CFD model, PALS Mechanical & 
electrical packages, BoM, & 
Installation Guidance Manual 
(IGM). 

Utilizing lines plan & CFD 
determine optimal number & 
location of PODS in vessels hull, 
taking account of Class 
Requirements, installation 
complexity, time to install, & vessel 
design factors impacting location / 
number of “PODS” such as 
longitudinal stiffening, frames, 
ballast, oil and water tanks etc.  
CFD delivered multi-scenario 
POD locations showing air/water 
hull coverage, marginal benefit per 
POD & relationship between them, 
positive or negative.  

CFD analysis, report & 
recommendation as to optimal 
number of PODs & hull locations.  
Benefit analysis of proposed PODs & 
marginal value of each unit. 
 

P1.13 Draft integration plan. 

All class approved vessel plans & 
any other documentation as 
reasonably requested by 
appointed Naval Architect. 

Develop draft integration plans 
and technical specification.  
 
 

Draft integration plan & technical 
specification approved and by 
Vessel’s Owner. 
Tank capacity loss calculation.  

P1.14 

Delivery of preliminary 
integration plans in 
compliance with Class 
rules. 
 
 

Owner advice & concerns 
regarding potential to damage 
vessel’s equipment / structure 
such as cargo tanks during 
installation.   

Develop preliminary integration 
plans & technical specifications 
for submission to Owner.   
Take account of burning / welding 
in proximity to cargo tanks / 
insulation / equipment that may 
suffer damage during installation. 
Consider physical burn / weld 
tests prior to installation. 

Owner approval prior submission to 
class. 
Burn / weld tests with proximity heat 
readings. Report delivered by 
independent subject matter expert.  

P1.15 

Integration plans & 
technical specification 
in compliance with 
Class rules. 

Draft integration plan. 

Integration plan & technical 
specifications to submitted to 
classification society, responding 
to any questions & delivery of 
solutions to class requirements.    

Class approval of submitted plans & 
technical specification subject to 
elements for signoff by onsite 
surveyor. 
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P1.16 Audit Final installation plans. 

Check Mechanical & Electrical 
package requirements fully taken 
account of in final installation 
plans.  

Audit report by person(s) not 
associated with Phase 1. 

P2.00 Bill of Materials (BoM) procurement and Shipping 

P2.01 BoM Criteria 

Vessel type, cargo and any 
specific Owner requirements 
which may impact equipment 
specifications.  

Define equipment specification 
taking account of vessel type, 
cargoes carried, Class rules and 
Owner’s requirements.   

Defined equipment criteria by 
location onboard vessel, bridge, ER, 
accommodation, deck and cargo and 
tank spaces. Should include Class 
type approval & compliance 
requirements, operating conditions, 
explosion proof etc.  

P2.02 Supplier assessment.  

Product listing, pervious trading 
history, public information and 
third-party opinions, fiscal 
accounts.  

Undertake due diligence ensuring 
suppliers are reputable, going 
concerns, can supply requisite 
parts, providing acceptable after 
sales and warranty service.  

Approved supplier list. 

P2.03 BoM assessment. 

Mechanical & Electrical 
packages, sufficient to commence 
sourcing, accounting   component 
lifespan, maintenance intervals, & 
warranty requirements.  

Develop detailed BoM 
considering access restrictions 
when planning component 
placing, e.g. blowers to bosun’s 
store. BoM compliance with 
explosion proof, Owner’s & any 
other requirements taking account 
of vessel design & trade. 
 

BoM submitted to & approved by 
Owner.  
 

P2.04 BoM supplier list. Approved BoM.  
Establish commercial terms, lead 
times, payment terms, final price, 
collection locations.  

BoM Budget & commercial terms 
approved by Armada Technologies.   

P2.05 
BoM delivery to 
Consolidation Sites 
(CoS). 

Confirmation of Owners BoM 
installation location & “Equipment 
Readiness Date” (ERD). Agreed 
Consolidation Site (CoS) 

Manage BoM delivery, establish 
contingencies, if necessary, 
mindful of ERD at CoS.  

BoM delivered to CoS. 
Commercial shipping invoice per 
consignment delivered to CoS.  
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location(s). Regular delivery 
updates. 

P2.06 
Factory acceptance 
tests (FAT). 

Final BoM listing, quantities & 
specifications per component.  

Establish component compliance 
to approved BoM (P2.02). Work 
to be undertaken by approved 
party.  
Work to be undertaken at supplier 
facility or CoS.  

FAT report / component / component 
type; Blowers, pumps, pressure, & 
flow transmitters. Random visual 
inspection ensuring quantities are 
correct & units not damaged.   
Valves, as above plus detailed visual 
inspection and, at shipyard, 
overboard valve pressure test.  

P2.07 BoM Packing. 

BoM specifications inc, 
dimensions, special care 
requirements during shipping, 
destination packing material 
requirements.  

Pack BoM enabling safe & secure 
road, sea & or air transport, taking 
account of changes in 
temperature & humidity during 
transit & any other special 
requirements. 
Mark cases as required for 
shipping & easy identification at 
installation location.  
 
 
 

BoM condition report, including 
multiangle photographs of re and 
post packed equipment.  Detailed 
packing list per case or carton. 
Net / gross weights and dimensions 
per case or carton plus any 
particular handling instructions. 
Cases & cartons marked as 
required.  

P2.08 BoM Shipping. 
Commercial invoice & detailed 
packing list (P2.05).  

Shipping agent selected 
contingent on agreement with 
Owner, to deliver safe, secure 
transport from CoS to install 
location, including customs 
clearance and related formalities.   

Proof of export to enable supplier 
location compliance with VAT / tax 
regulations.  
Regular updates on BoM ETA & 
BoM delivered to install location.  

P2.09 BoM Delivery Output from P2.05 

Check BoM delivery condition and 
quantity compared to P2.05 
output, reporting any variance in 
condition and or quantity.  

Detailed outturn report, and 
confirmation that BoM stored safely, 
undercover if required, as agreed 
with vessel Owner.  

P3.00 Installation and commissioning 
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P3.01 
Build working relations 
with installation facility. 

Confirmation of installation facility 
by Owner.  

Provide requisite information to 
yard; approved integration plans, 
tech-specifications, redacted BoM 
Installation Guidance Manual.  

Detailed installation schedule and 
task list. 

P3.02 
Integration plan 
changes. 

Detailed definition of changes.  
Effectively communicate changes 
to installation facility. 

Updated installation schedule. 

P3.03 Key Time Scales. Detailed installation schedule. 
Consider duration of electrical 
works, all cables terminated, 
duration of vessel on blocks etc. 

Agreed facility resource allocation, 
take particular care with allocation of 
electrical resource to PALS 
installation.  

P3.04 H&S PALS team. Installation schedule P3.01. 

Installation site working risk 
assessment, development of Safe 
System of Work (SSoW) & 
Personal Protective Equipment 
(PPE).   

Agreed SSoW and PPE list. 

P3.05 On site PALS team 
Owner on-site resources & PALS 
support requirements.   

Define team required, establish 
roles & responsibilities & 
deployment plan for submission 
to Owner.  

Agreed PALS Support plan, job 
descriptions, SSoW and PPE issued 
to PALS team.  

P3.06 PALS Deployment 
Confirmed BoM & vessel arrival 
dates 

Deploy to site, compliant with all 
safety and security requirements. 
Office on site provided, safe 
means of transport to/ from facility 
established.  

Access to installation facility granted 
for duration of stay. Agreed PALS’ 
team transport plan.  

P3.07 
Build local working 
relations with 
installation facility. 

Yard installation team contact 
details, roles & responsibilities.  

Meet with on-site facility 
installation team, establish 
communications protocols 
(WhatsApp, WeChat etc), H&S, 
error & change reporting, 
resource requirement etc. 

Mutually agreed protocols. 

P3.08 Onsite class surveyor. 
Installation plans, technical 
specification, IGM, Installation 
schedule.  

With Owner, establish surveyor’s 
requirements, agree time frames 

Agreed plan of action and review 
deliver review schedule. 
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to close out remaining plan 
approval matters. 

P3.09 
BoM Inspection: 
Packed. 

Installation schedule. 

Inspect BoM, check quantity, 
condition vs CoS. Establish 
unpacking schedule & PALS team 
presence. 

BoM condition report. Action in event 
of damage / loss. 

P3.10 
BoM Inspection: 
Unpacked. 

Unpack protocol / schedule. Inspect BoM, check vs FAT. 
BoM condition report. Action in event 
of damage / loss.  

P3.11 Overboard valve test Overboard valve specifications. 

Pressure test performed by 
shipyard to Class requirements. 
Agree test schedule with yard. 
Plan failure contingency.  

Test results. Any failed valves 
repaired or replaced and retested / 
tested.  

P3.12 BoM delivery to vessel. Installation schedule. 

Discuss transfer protocol, noting 
high risk issues, i.e. equipment 
via narrow / restricted access, 
minimise damage risk. 
 

Agreed transfer plan. 

P3.13 
Mechanical & Electrical 
package installation.  

Installation schedule. 

Establish observation inspection 
and measurement program, 
SSoW installation plan 
compliance, BoM damage, safely 
stored minimising damage. Agree 
PALS “box” location checks pre 
shell cutting to establish plan 
compliance, within 1cm or “weld 
thickness”.   Cutting / burning in 
proximity to tank insulation. 

Daily PALS team report. Provided to 
Owner.   
Relevant action taken, support 
required, advice provided. 
PALS box locations confirmed.   
Particular attention to date 
commissioning can commence.  

P3.14 Commissioning. 
All cables pulled & terminated. 
Commissioning plan. 

Undertake commissioning works, 
resolving any non-conformances. 

All electromechanical equipment e.g. 
blowers, pumps, pressure / flow-
transmitters, valves, actuators & 
communications function as 
designed. Commissioning plan 
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completed & approved by Project 
Manager.  

P3.15 Class approval. 
Close out elements requiring on 
site approval. 

Discuss with on-site surveyor. 
Class plan & technical specification 
approved.  

P4.00 System handover and crew training.  

P4.01 Crew Training.  
Crew Training document & 
OMSM. 

Deliver crew training explaining 
PAKS functionality, operation, 
troubleshooting & “Help Desk”.  

Crew able to operate PALS, fault 
find, report & onboard support to 
remote team to resolve any software 
issues.  

P4.02 
Demonstrate system 
operation. 

Crew Training complete. 

System placed in to “Auto-mode” 
and optimal set points, basis 
learning from cavitation tunnel, 
previous installations, and CFD 
modelling, then trailed & “tuned” 
to optimal performance data for 
that particular vessel or class.  

System demonstrated as described 
in OMSM.  
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3 Set of drawings to be prepared for the Plan Approval process 

As specified above, current safety protocols allow for the implementation of the ARMADA PALS 

without the need an Approval in Principle, which is typically required for new technologies.  

Compliance with RINA standards ensures its operational feasibility and safety. Additionally, since 

the PALS components are well-known in the shipbuilding industry, the framework relies on existing 

rules without needing new provisions.  

Particularly, according to RINA Ship Rules (Pt. F, Ch. 13, Sec. 31) [1], the air lubrication system is 

to be approved based on various documents. These documents should provide evidence that the 

system complies with stability, machinery and electrical installation requirements, as well as any 

other safety rules for its integration in the ship. The documents should also outline the inspections 

and the commissioning procedures, once the system is installed on board. Operational instructions 

in normal and emergency conditions and maintenance requirements may supplement the basic 

information needed for compliance. Alternative arrangements, designs, and technologies that are 

not explicitly mentioned or do not comply with the requirements may be considered on an individual 

basis, subject to a thorough risk assessment. This enables the vessel to obtain the additional class 

notation AIR LUB. 

RINA Ship Rules (Pt. F, Ch. 13, Sec. 31) [1], provides a list of documents that must be submitted to 

RINA for review and approval. The Classification Society may request additional documentation if 

the design is unusual or if further evaluation of systems, equipment, or components is required. The 

above-mentioned documents are listed in Table 2. 

Table 2: Documents to be submitted for the Plan Approval. A indicates whereas “to be submitted for 

approval” whereas I indicates “to be submitted for information”. 

No. A/I Documents/Drawings 

1  I General arrangement and detail specification 

2 A Air distributor structure drawings, including connections to the ship structure 

3 A Ship electrical load balance 

4 A Single line diagram and circuit booklet 

5 A Detailed diagram of the motor starters 

6 A Valve control system diagram 

7 A 
Piping system schematic diagram including valves and piping material 
specifications 

8 A 
Stability information (in case of retrofitting, e.g. additional weight and relevant 
position) 

9 A Detail design of air distributors 

10 A Detail design of air receivers 

These drawings cover all the important disciplines for ALS installation, namely: 

1. Structural 
2. Machinery 
3. Piping 
4. Electrical 
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A system like a PALS must comply with various aspects of the ship's design. Considering that the 
current task is to be carried out in order to obtain only a preliminary plan approval of the system, it 
was discussed and agreed with RINA that the information concerning the detailed design of the 
installation was not to be submitted. The documents 1,2,3,7 and 8 from the list of documents in Table 

2 were considered adequate by the Class in order to have complete information for the PALS retrofit 
and for granting the approval.  
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5 Class Plan Approval review 

The set of drawings was reviewed in detail by dedicated sub-groups within the RINA Approval 
Department  (structural, electrical and overall engineering of the system). Overall, results of the 
review were positive, and only minor comments were raised for a couple of the drawings. These 
comments were addressed, and the relevant drawings were revised and re-submitted for the sake 
of completeness and can be found at the end of the current document. Such detailed comments 
received from the Class for each drawing are detailed in the following1. 

5.1 Equipment and instrumentation 

All items are suitable and certified for the use on board a vessel. 

5.2 List of valves 

We intend that all valves are class III except for the valves connected to shell that are to be certified 

as class II, according to Pt. C, Ch.1, Sec.10 of RINA Rules, edition 2025 [3]. 

5.3 PALS Open PODS arrangement  

No comments. 

5.4 Weight analysis  

No comments. For future approval, update of trim and stability booklet need to be examined, after 

the result of stability test. 

5.5 Revised shell expansion for air lubrication system installation  

Regarding openings, it is highlighted that a complete evaluation of local stress concentrations (both 
peak and fatigue) would require a more in-depth analysis using FEM. In any case, it is recommended 
from now to adopt a larger radius of curvature, for example 150 mm, to reduce stress peaks. 

The analysis of the ordinary reinforcements of the bottom adjacent to the openings has highlighted 
a slight deficiency in terms of resistance modulus. In this regard, an improvement intervention is 
recommended, for example increasing the flange from 90x15 mm to 110x15 mm. 

Furthermore, detailed considerations will have to be made once the executive drawings of the 

proposed interventions and the more in-depth investigations mentioned above are available. 

5.6 Revised double bottom for air lubrication system installation 

No comments. 

5.7 PALS System P&ID  

It has been noted that there is no indication in the drawing regarding the material and thickness of 

piping and fitting, that are to be in accordance with RINA Ship Rules [1] (Pt. C, Ch.1, Sec.10, Tab.5). 

Valves connected to the shell are to be operable above the bulked deck and are to be LUG type. 

Flexible hoses and expansion joints are to be type approved by RINA and cannot be used between 

                                                
1 The reference material relative to section 5.1 to section 5.8 is attached to the current document after the 
reference section. 
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shell and first valve. This system is not essential, therefore, all connections with existing ship systems 

(bilge, compressed air, etc.) are to be provided with isolation valve. 

5.8 Electric Load Analysis  

The document is compliant with the RINA Ship Rules Pt. C, Ch.2, edition 2025) [4]. In order to 
evaluate all aspect about this topic, for future approval, circuit booklet detailing the circuit breakers 
and cables used in the system need to be examined. All items are suitable and certified for the use 
on board a vessel. 

 

 

 

 

 

 

 

 

 

 

 







1 FL110S STRAINER DN150 WATER 1 FL110P STRAINER DN150 WATER
2 PIT110S PRESSURE INDICATING TRANSMITTER DN15 WATER 2 PIT110P PRESSURE INDICATING TRANSMITTER DN15 WATER
3 P-110S PUMP DN150/DN125 WATER 3 P-110P PUMP DN150/DN125 WATER

5 PIT111S PRESSURE INDICATING TRANSMITTER DN15 WATER 5 PIT111P PRESSURE INDICATING TRANSMITTER DN15 WATER
6 E110S EDUCTOR DN250/DN100 WATER 6 E110P EDUCTOR DN250/DN100 WATER
7 PIT210S PRESSURE INDICATING TRANSMITTER DN15 AIR 7 PIT210P PRESSURE INDICATING TRANSMITTER DN15 AIR

9 LS101S LEVEL SWITCH - - 9 LS101P LEVEL SWITCH - -

1 FL120S STRAINER DN150 WATER 1 FL120P STRAINER DN150 WATER
2 PIT120S PRESSURE INDICATING TRANSMITTER DN15 WATER 2 PIT120P PRESSURE INDICATING TRANSMITTER DN15 WATER
3 P-120S PUMP DN150/DN125 WATER 3 P-120P PUMP DN150/DN125 WATER

5 PIT121S PRESSURE INDICATING TRANSMITTER DN250 WATER 5 PIT121P PRESSURE INDICATING TRANSMITTER DN250 WATER
6 E120S EDUCTOR DN250/DN100 WATER 6 E120P EDUCTOR DN250/DN100 WATER
7 PIT220S PRESSURE INDICATING TRANSMITTER DN15 AIR 7 PIT220P PRESSURE INDICATING TRANSMITTER DN15 AIR

9 LS102S LEVEL SWITCH 9 LS102P LEVEL SWITCH - -

1 FL130S STRAINER DN150 WATER 1 FL130P STRAINER DN150 WATER
2 PIT130S PRESSURE INDICATING TRANSMITTER DN15 WATER 2 PIT130P PRESSURE INDICATING TRANSMITTER DN15 WATER
3 P-130S PUMP DN150/DN125 WATER 3 P-130P PUMP DN150/DN125 WATER

5 PIT131S PRESSURE INDICATING TRANSMITTER DN250 WATER 5 PIT131P PRESSURE INDICATING TRANSMITTER DN250 WATER
6 E130S EDUCTOR DN250/DN100 WATER 6 E130P EDUCTOR DN250/DN100 WATER
7 PIT230S PRESSURE INDICATING TRANSMITTER DN15 AIR 7 PIT230P PRESSURE INDICATING TRANSMITTER DN15 AIR

9 LS103S LEVEL SWITCH - - 9 LS103P LEVEL SWITCH - -

1 FL140S STRAINER DN150 WATER 1 FL140P STRAINER DN150 WATER
2 PIT140S PRESSURE INDICATING TRANSMITTER DN15 WATER 2 PIT140P PRESSURE INDICATING TRANSMITTER DN15 WATER
3 P-140S PUMP DN150/DN125 WATER 3 P-140S PUMP DN150/DN125 WATER

5 PIT141S PRESSURE INDICATING TRANSMITTER DN250 WATER 5 PIT141S PRESSURE INDICATING TRANSMITTER DN250 WATER
6 E140S EDUCTOR DN250/DN100 WATER 6 E140P EDUCTOR DN250/DN100 WATER
7 PIT240S PRESSURE INDICATING TRANSMITTER DN15 AIR 7 PIT240P PRESSURE INDICATING TRANSMITTER DN15 AIR

9 LS104S LEVEL SWITCH - - 9 LS104P LEVEL SWITCH - -
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8 V / FIT240P VORTEX FLOWMETER
100m3/h+/-25% @0.5 bar(a) - PASSIVE 

A/A NAME DESCRIPTION
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S

PO
D1
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S

PO
D1

40
S

DN50

4 M / FIT140P ELECTOMAGNETIC FLOWMETER

8 V / FIT230P VORTEX FLOWMETER

DN50

DN50 AIR

300 m3/hr +/-25% @ 18m (1.8 barg) PASSIVE
4 M / FIT130S

AIR
100m3/h+/-25% @ 250 mbar(a) - ACTIVE

AIR
100m3/h+/-25% @ 250 mbar(a) - ACTIVE

SPECS PROCESS FLUID

300 m3/hr @ 18m & 22kW MOTOR
300 m3/hr +/-25% @ 18m (1.8 barg) ACTIVE 

DN250 WATER
300 m3/hr +/-25% @ 18m (1.8 barg) PASSIVE

100m3/h+/-25% @0.5 bar(a) - PASSIVE 

CONNECTION TYPE

DN50

AIR
100m3/h+/-25% @ 250 mbar(a) - ACTIVE

SPECS PROCESS FLUID

300 m3/hr @ 18m & 22kW MOTOR

4 M / FIT130P ELECTOMAGNETIC FLOWMETER
300 m3/hr +/-25% @ 18m (1.8 barg) ACTIVE 

DN250 WATER
300 m3/hr +/-25% @ 18m (1.8 barg) PASSIVE

8 V / FIT220P VORTEX FLOWMETER
100m3/h+/-25% @0.5 bar(a) - PASSIVE 

CONNECTION TYPEA/A NAME DESCRIPTION

AIR
100m3/h+/-25% @ 250 mbar(a) - ACTIVE

SPECS PROCESS FLUID

300 m3/hr @ 18m & 22kW MOTOR

4 M / FIT120P ELECTOMAGNETIC FLOWMETER
300 m3/hr +/-25% @ 18m (1.8 barg) ACTIVE 

DN250 WATER
300 m3/hr +/-25% @ 18m (1.8 barg) PASSIVE

A/A NAME DESCRIPTION CONNECTION TYPE

8 V / FIT210P VORTEX FLOWMETER
100m3/h+/-25% @0.5 bar(a) - PASSIVE 

DN50

PROCESS FLUID

300 m3/hr @ 18m & 22kW MOTOR

4 M / FIT110P ELECTOMAGNETIC FLOWMETER
300 m3/hr +/-25% @ 18m (1.8 barg) ACTIVE 

DN250 WATER
300 m3/hr +/-25% @ 18m (1.8 barg) PASSIVE

CONNECTION TYPEA/A NAME DESCRIPTION SPECS

ELECTOMAGNETIC FLOWMETER DN250 WATER

8 V / FIT230S VORTEX FLOWMETER
100m3/h+/-25% @ 250 mbar(a) - ACTIVE
100m3/h+/-25% @ 0.5 bar(a) - PASSIVE 

8 DN50 AIR

WATER

DN50

PROCESS FLUID

A/A NAME DESCRIPTION CONNECTION TYPE PROCESS FLUID

A/A NAME DESCRIPTION CONNECTION TYPESPECS

DN250 WATERELECTOMAGNETIC FLOWMETERM / FIT110S4

100m3/h+/-25% @ 250 mbar(a) - ACTIVE
VORTEX FLOWMETERV / FIT210S

300 m3/hr +/-25% @ 18m (1.8 barg) ACTIVE 

100m3/h+/-25% @ 0.5 bar(a) - PASSIVE 

300 m3/hr @ 18m & 22kW MOTOR
300 m3/hr +/-25% @ 18m (1.8 barg) ACTIVE 

100m3/h+/-25% @ 250 mbar(a) - ACTIVE

300 m3/hr +/-25% @ 18m (1.8 barg) PASSIVE

300 m3/hr @ 18m & 22kW MOTOR
300 m3/hr +/-25% @ 18m (1.8 barg) ACTIVE 

100m3/h+/-25% @ 0.5 bar(a) - PASSIVE 
100m3/h+/-25% @ 250 mbar(a) - ACTIVE

A/A NAME DESCRIPTION CONNECTION TYPE

300 m3/hr +/-25% @ 18m (1.8 barg) ACTIVE 
DN250 WATER

8 V / FIT240S VORTEX FLOWMETER DN50 AIR

4 M / FIT140S ELECTOMAGNETIC FLOWMETER
300 m3/hr +/-25% @ 18m (1.8 barg) PASSIVE

PROCESS FLUIDSPECS

300 m3/hr @ 18m & 22kW MOTOR

SPECS

8 V / FIT220S VORTEX FLOWMETER AIR

4 M / FIT120S ELECTOMAGNETIC FLOWMETER
300 m3/hr +/-25% @ 18m (1.8 barg) PASSIVE

DN250

100m3/h+/-25% @ 0.5 bar(a) - PASSIVE 

A/A NAME DESCRIPTION PROCESS FLUIDCONNECTION TYPESPECS

300 m3/hr @ 18m & 22kW MOTOR

Equipment and Instrumentation



1 B-200 PACKAGED BLOWER ASSEMBLY 700-800 m3/hr @ 250-500 mbar, 7.5kW DN100 AIR
2 B-201 PACKAGED BLOWER ASSEMBLY 700-800 m3/hr @ 250-500 mbar, 7.5kW DN100 AIR
3 B-202 PACKAGED BLOWER ASSEMBLY 700-800 m3/hr @ 250-500 mbar, 7.5kW DN100 AIR
3 PRV404 PRESSURE REGULATING VALVE - DN15 AIR
4 PT200 PESSURE TRANSMITTER - DN15 AIR
5 CP-1 MAIN CONTROL PANEL - - -
6 MC-1 MAIN CONTROL PANEL - - -

1 RP-1 REMOTE PANEL - - -

1 RP-2 REMOTE PANEL - - -

1 PRV402 PRESSURE REGULATING VALVE - DN50 AIR

1 PRV403 PRESSURE REGULATING VALVE - DN50 AIR

1 PRV401 PRESSURE REGULATING VALVE - DN25 AIR

CONNECTION TYPE PROCESS FLUID

HA
ZA

RD
O

U
S 

ZO
N

E 
2

A/A NAME DESCRIPTION SPECS

CONNECTION TYPE PROCESS FLUID

PA
LS

 
SP

AC
E 

ST
BD A/A NAME DESCRIPTION SPECS CONNECTION TYPE PROCESS FLUID

PA
LS

 
SP

AC
E 

PO
RT A/A NAME DESCRIPTION SPECS

BR
ID

GE A/A NAME DESCRIPTION SPECS

 S
TO

RE

CONNECTION TYPE PROCESS FLUID

PROCESS FLUID

E.
C.

R. A/A NAME DESCRIPTION SPECS CONNECTION TYPE

PROCESS FLUIDA/A NAME DESCRIPTION CONNECTION TYPESPECS

Equipment and Instrumentation





































ELECTRICAL LOAD ANALYSIS EUROCARGO MALTA

TOTAL LOAD TABLE PAGE. 1

W/O CAR DK
FAN

W/ CAR DK
FAN BLACK-OUT FIRE

TOTAL OF CONTINUOUS LOAD 1340.6 1340.6 1416.6 1303.7 986.4

THRUSTER (BOW 2 + STERN 1) 3080.0

CAR DECK VENT FANS 268.0 268 268.0

TOTAL OF INTERMITTENT LOAD 115.6 115.6 139.9 191.8 92.8

GROUP DIVERSITY FACTOR 0.4 0.4 0.4 0.4 0.4

ACTUAL LOAD OF INTERMITTENT LOAD 46.2 46.2 56.0 76.7 37.1

TOTAL OF DECK MACHINERY LOAD 0.0 0.0 101.9 150.8 40.8

NEW BWTS  ALFA LAVAL COMPACT FLEX AT FULL LOAD (kW) 136

TOTAL LOAD 1386.8 1654.8 4922.5 1799.2 1064.3 155.6 387.7

NEW TOTAL   LOAD  (TOTAL   LOAD + NEW BWTS  ALFA LAVAL
COMPACT FLEX AT FULL LOAD) 1386.8 1654.8 4922.5 1935.2 1064.3 155.6 387.7

CAPACITY OF GENERATOR (kW) 1630 1630 1630 1630 1630 440 440

NO. OF RUNNING GENERATOR (SET) 1 2 4 2 1 1 1

LOAD FACTOR OF GENERATOR (%) 85.1 50.8 75.5 59.4 65.3 35.4 88.1

NEW BWTS  ALFA LAVAL COMPACT FLEX AT FULL LOAD 136

TOTAL LOAD AFTER P.T 681.9 890.1 650.2

NEW TOTAL   LOAD  (TOTAL   LOAD AFTER P.T + NEW BWTS
ALFA LAVAL COMPACT FLEX AT FULL LOAD) 681.9 890.1 786

CAPACITY OF GENERATOR (kW) 1630 1630 1630

NO. OF RUNNING GENERATOR (SET) 1 1 1

LOAD FACTOR OF GENERATOR (%) 41.8 54.6 48.2

CAPACITY (kW)

NO. OF SET

VOLTAGE/PHASE/FERQUENCY

PRINE MOVER / RPM

440 kW

1

450V, 3PH, 60HZ

DIESEL ENGINE, 1800 RPM

1630 kW

4

450V, 3PH, 60HZ

DIESEL ENGINE, 900 RPM

HULL NO:8046 ~ 7,8050 ~ 55

AT HARBOR

AT EM'CY

NOTE : THIS PAGE IS PREPAREAD FOR ONLY HULL NO:8046 ~ 7,8050 ~ 55

MAIN GENERATOR EM'CY GENERATOR

CLASSIFICATION

AT SEA

PORT IN/OUT CARGO HANDLING

ARIES MARINE
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