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Abstract: In this paper, the evaluation of the effect of variable power is presented, which 

is caused from changing environmental conditions. These affect system operation which 

consists of a wind turbine which provides the necessary power and a desalination potable 

water production unit installed on a floating offshore structure. The integration of wind 

variations in the failure mode and effects analysis (FMEA) method is done with the 

addition of a factor that affects the estimation of occurrence rating and sometimes the 

potential detection rating. The experience from previous potable water reverse osmosis 

systems and machineries together with the data and literature from projects with offshore 

wind turbines were studied and applied to FMEA to improve the risk evaluation of the 

system. Finally, analyzing the results of RPN in this novel offshore floating desalination 

unit powered from wind turbine show how the substantial wind load variations extend the 

risk prioritization method beyond the conventional risk priority number (RPN) method. 

Keywords: FMEA, variable conditions, floating autonomous desalination 

1.  Introduction 

The population and industrial growth has increased water consumption. This makes 

necessary to develop new sources of drinking water. A new efficient and environmentally 

friendly method has been developed for Greek islands, which incorporates a system for 

desalination by reverse osmosis (RO) with energy from a wind turbine and solar panels on 

a floating platform [8]. The development of autonomous floating desalination unit treats 

the problem of absence of potable water in the Aegean islands, exploiting the availability 

of the high potential of renewable energy sources. The floating structure consists of four 

peripheral cylindrical floats and a central one connected with a suitable truss, which in 

conjunction with its geometry minimizes the influence of waves in order to make it stable. 

In the interior of central floater, there are three floors, where all machinery and control 

equipment are located. 

     The power supply to the desalination plant is made available completely from the 

wind and sun without using main electricity grid or any other type of diesel set. This 

means that we have an initial power source without a fixed frequency and voltage. The 

wind turbine produces and distributes, through advanced electrical and electronic 

components of energy conversion, the power required to drive the reverse osmosis sea 

water desalination.  
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     The Failure Mode and Effects Analysis (FMEA) of such a plant is important in the 

automated desalination system, as it would facilitate identification of potential problems in 

the design or in operation.  

     The application of FMEA methodology with the consideration of effects of Variable 

Environmental Conditions (VEC) to offshore desalination system helps in assessing 

reliability of the system. Therefore the variable power which is generated from wind 

necessary for system operation and its consequences to system components provides a new 

global RPN to improve the reliability estimation and the system operation performance. 

 

Notation 

VEC Variable environmental conditions 

RPNv Risk priority number calculation on respect of VEC 

F1, F2,…Fn The failure modes on table, where n the number of individual failures  

C1, C2…Cn The causes of failures on table, where n the number of individual causes 

E1 ,E2…En The effects on table, where n the number of individual effects 

SWFP Sea water feed pump 

HPP High Pressure Pump 

RO Reverse osmosis 

EPDF Excessive pressure fluctuations dumper 

ERD Energy recovery device 

PLC Programmable logic controller 

MV Motor valve 

SF Sea filter 

SSF Sand sea filter 

PI Pressure indicator 

PS Pressure switch 

TI Temperature indicator 

NI Flow indicator 

 

2.  Methodology 

2.1 Failure Mode and Effects Analysis (FMEA) 

Failure mode and effects analysis (FMEA) is intended to provide information for risk 

management decisions. Detail procedures on how to carry out an FMEA and its various 

applications in the different industries have been documented by Stamatis [14]. It is used 

as a reliability evaluation technique to determine the effect of system and equipment 

failures [2], [4]. Its application first was extended to aerospace and automotive industry, 

then to general manufacturing [10], [12], [15]. Today FMEA is applied in industrial 

production of machinery, mechanical and electronic components, wind turbine industry 

and maritime sector [5], [7].  

     Applying an FMEA to an operational system requires a sequence of series of 

successive steps. The analysis of the process in every single part, listing of identified 

potential failures, evaluation of their frequency, severity and detection technique, global 

evaluation of the problem and identification of the corrective actions and control plans that 

could eliminate or reduce the chance of the potential failures. Hence the application of 

FMEA to autonomous desalination system would eventually lead to higher reliability, and 

also be used to assess and optimize maintenance plans, and in enhancing safety, [6]. 
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     Failures are prioritized according to how serious their consequences are according 

to a severity number, how frequently they occur with an occurrence number and how 

easily they can be detected with the use of a detection number. The three factors (S, O, D) 

are given scores from 1 to 10. As the risk increases, the values of the ranking rise, with 

rating of 1signifies no danger to a value of 10 which would designate it as critical.   

     The most important aspect of FMEA is the evaluation of the risk level of potential 

failures identified for every sub-system or component. The global value of the damages 

caused on the function or on the surroundings by every failure is indicated by evaluating 

and ranking the risk priority number (RPN). This number is defined as an index obtained 

from the multiplication of three risk factors, Severity (S), Occurrence (O), and Detection 

(D) so: RPN = (S) * (O) * (D) [14], [17], and values range from 1 to 1000. 

     The outcomes of the FMEA development are the actions that have to be taken to 

prevent or minimize the possibility of failures and prioritized starting with the one that has 

the highest severity for the system [16]. FMEA helps select remedial actions that reduce 

cumulative impacts of life-cycle consequences (risks) from a systems failure (fault). It also 

documents current knowledge and actions about the risks of failures utilized in continuous 

improvement.  

2.2 System configuration 

The design and implementation of FMEA requires a careful consideration of the system. 

Before reporting the result of the practical application of the FMEA (as evaluation scales 

definition, FMEA form choice, system risk level calculation), it is important to emphasize 

that the first phase of the work consists from extensive collection of data and information 

about the system, its operating modes and possible damages [13], [17], and previous 

experience.  

      According to the logic that a larger database guarantees a better FMEA 

implementation, the Ecological Autonomous Floating Desalination Unit is controlled by 

PLCs and has computerized devices for a continuous detection and registration of 

operational parameters and alarm events. Also safety issues like monitoring of critical 

parameters, alarms and notification or monitoring mechanisms are developed and settled 

on the system. 

The basic system  comprises: 

• The Air Compressor for the production of pressurized air and supply of air to air 

activated valves. 

• Valves which open with compressed air. 

• Motor motivated valves. 

• Filters which prevent the water purity. 

• Sea water feed pump (SWFP), a centrifugal pump for feeding the system with sea 

water. 

• High Pressure Pump (HPP), reciprocating pump to achieve the working pressure 

for reverse osmosis (RO). 

• Excessive Pressure Fluctuation dumper (EPFD), to protect and prevent the RO 

unit and system from press fluctuation of reciprocating high pressure pump. 

• Energy Recovery Device (ERD), increases the pressure of feed water, and works 

parallel with HPP. The motivation for working the ERD is the brine that rejected 

is of Reverse Osmosis. 

• Boosters pump (BPP). They increase the water pressure of the water that is 

discharged from ERD. 
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• Reverse Osmosis (RO) desalination unit with 10 membranes-elements, which are 

working in parallel.  

• The safety issues like monitoring of critical parameters, alarms and notification or 

monitoring mechanisms, which observe the system, controlled by programmable 

logic controller (PLC). 

The block diagram in Figure 1 illustrates the desalination system and shows the functional 

relationship. 

 
Figure 1: FMEA Functional Block Diagram 

2.3 Description and Explanation of Functional Units of the System  

The offshore floating structure with desalination unit is constituted from the following four 

main systems.  

• The power production unit, consisting of a wind turbine power generator.  

• The floating structure. 

• The desalination unit that produces potable water. 

• The energy storage devices for safe supply of critical equipment.  

Each system is composed of subsystems whose functions are integrated to achieve a 

mission/objective, and the breakdown of each subsystem is done to assemblies and 

subassemblies [9], [11]. The breakdown of the abridged version of desalination system to 

subsystems which powered with variable power in Environmental Variable Conditions 

(i.e., wind variation) and the Assembly Description of thereof is illustrated in Table 1 as 

shown in the Appendix. 

      The operating principle of the system is described in the following steps [8]. The 

air compressor produces pressurized air to open the air driven valves in the system. Sea 

water comes through valve FV, which opens by compressed air. Sea water pumped by sea 

water feed pump (FWFP) passes through the sea water filter (SWF). Then it passes 

through sand filter (SSF) and through a parallel arrangement of filter 1 (SF1) and valve 1 

(VA1) or filter 2 (SF2) and valve 2 (VA2). These filters clean feed water to protect the 

membranes at Reverse Osmosis system. 

      A reciprocating high pressure pump (HPP) increases the sea water pressure to 

provide the working pressure to Reverse Osmosis (RO). For the system and membranes 

protection and the prevention of excessive pressure fluctuations of reciprocating pump, a 

dumper is placed between high pressure pump and RO. Finally the pure potable water that 

is produced from RO is stored in storage tank and then is pumped to the island.  
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      To improve energy efficiency, an energy recovery device (ERD) is arranged in 

parallel with RO modules. This works with high pressure brine discharge of the RO 

modules. The pressure of brine revolves a ceramic impeller that exchanges pressure with 

sea water from feed line. To obtain the working pressure of RO, the discharge of feed sea 

water passes through a booster pump. The function of energy recovery device is achieved 

by supplying brine discharge of RO through motor valve 1 (MV1). When MV2 closes, 

Brine is discharged across valve VA3 to ERD, while MV1 controls the pressure of ERD. 

In addition when MV2 is open, valve VA3 is closed and MV1 is closed, ERD is not 

operating and the brine is discharged overboard. Without ERD the RO produces water, but 

cannot achieve maximum production or energy saving. 

     All these components are monitored for safety issues, i.e., pressure, temperature, 

and flow indicators, and the interaction with PLC create the conditions for effective 

operation of the unit.  

3.  FMEA Procedure and its Implementation 

The process for carrying out FMEA can be split into several steps as is explained in detail 

in papers [1], [6], [11]. However, Figure 2 shows the proposed modification in the 

traditional process of FMEA. 

 

 
Figure 2: FMEA process and modification 

 

The proposed FMEA modification constitutes of the reevaluation with Variable 

Environmental Conditions and the estimation of a new possibility of Occurrence rating 

and occasionally, the possibility of Detection rating. Which means that if the weather 

conditions in the area of the structure’s location are without excessive variations, the 

process follows the conditions displayed in diagram through arrows of the corrections that 

are either required or not required to be done. Then with the recommended corrective 

actions and modifications if needed are executed until the FMEA report is completed. In 

case where the weather conditions cannot be controlled, and provided that for the specific 

location area excessive duration of severe weather conditions are expected, the occurrence 

possibility must be reevaluated before the next step of correction is implemented. 

     As shown in Figure 2, the actual scope of FMEA is to reevaluate the risk priorities 

on RPN rating and the effect of variable weather conditions by further study of the failures 
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impact on the rating of occurrence. The rest of risk evaluation, on the basis of the 

calculated RPN, determines a strategy of action based on the risk categories. For example,  

• for minor risk: no action is taken. 

• for moderate risk, some action may be taken  

• for high risk, a corrective action should take place. 

• lastly, for critical risk, corrective actions will follow and extensive changes are required 

in the process/. 

     The type of applied FMEA did not modify the product or machinery design, so for 

every failure the severity value remained constant and the modifications were permitted to 

increase or reduce only the values of occurrence and detection. 

     If there were two or more failures with the same RPN, the settlement for FMEA 

failures based on the level of severity and, eventually, detection, because they measure the 

most important aspects of the failure, i.e., the damages due to the function (severity) and 

evaluation of how well we can detect the cause or the failure mode (detection).  

 

 
 

Figure 3: Maximum and Average Wind Speed on 10-minute intervals for Two Weeks. 

 

The chances of occurrence based on wind variations vary significantly [3]. Therefore, 

available power for desalination varies and batteries compensate only small variations. 

Desalination unit has been designed in order to be able to vary potable water production 

from 1 m
3
/hour to 4 m

3
/hour. This creates many different operating conditions on the 

desalination regarding pressure and flow. Nevertheless, despite adaptable water 

production, weather conditions are not stable as is seen in Figure 3, and cause more start-

stops and rinsing operations as compared to, if the desalination plant was operatied by the 

main electricity grid. These two factors, i.e., variable operating conditions and more 

frequent start-stops, do increase failure rates of components.In the case of VEC due to 

weather conditions possibly overcurrent or excessive operation duration, the frequency of 

possible failure modes of occurrence is increased for some of the components. 

     The failure modes and effects analysis is as shown in Table 2 in the Appendix, with 

the implementation of failures, causes, and effects as described in the Table 3 and shown 

in Appendix, the results of traditional RPN are modified after the reevaluation of 

occurrence. The new RPNv that is produced from calculations, gives different values of 

risk priorities. One of them is the failure F6: for air compressor where the rating of RPN 
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from 90 increases to a new RPNv 270, or the F31: Loss of function, internal leakage of 

media, where the rating of RPN from 72 increases to a new RPNv of 144. Another 

example, is the failure F10: Air actuator fails to open or fails to fully close the valve, the 

rating of RPN, increases from 36  to a new RPNv of 108, and stays under the previous 

failures.  

     Also, while studying failure F15: the pump vibrations increase, high liquid 

temperatures, and the cause C17 to occur: Unbalanced rotation due to Impeller wear, 

rating of RPN and RPNv remain at 90. This means that the impeller wear is not affected 

from weather variations. 

     The comparison of previous failures, causes, effects, and risk priorities show that 

the RPNv provides different risk priorities. Obviously the implementation of VEC (i.e,. 

weather variations) will affect the occurrence rating and the risk priority as compared to 

the values before the implementation. So a failure and the priority risk that was equal or 

minor amongst the components or processes, obtains a new value, which is more critical 

for the system efficiency. 

Therefore the strategy of an improvement obtained by the implementation of VEC is to 

affect the considerations of recommended actions that are aimed at reducing the individual 

RPN and the global risk level of the system. 

.4.  Conclusions  

The power generation of offshore system depends on several factors. The autonomous 

offshore desalination system operation presents several technical difficulties and several 

alternatives need to be evaluated. Therefore, the assessment of reliability of such a system 

is important to improve the chances  of success through all possible modes of operation. 

     Failure Mode and Effects Analysis (FMEA) presented here helps identify potential 

or actual conditions of failure and identify corrective actions to prevent the system from 

potential collapse. It also provides an opportunity of classification of failures according to 

their impact on operation of a unit and safety equipment. 

     This paper presents the implementation in FMEA for variable weather conditions on 

offshore autonomous systems and the considerations that must be examined on the 

corrective actions based on the risk priority numbers. The results of this consideration 

provides valuable alternatives of prioritization and the opportunity to improve the 

reliability and the safety of such a system. 
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APPENDIX: FMEA Implementation  

 

Table 1: Desalination System Components 
 

System 

Desalination 

unit 

 

   

Subsystem   

Assembly Description/ name of component or equipment 

1. Compressed 

air supply.  

1.1. Air compressor  

1.2. Pressure switch  

2. Sea water 

supply 

 

2.1. Air motivated Valve on sea water line 

2.2. Filter the sea water before the sea supply pump 

2.3. Sea water supply Pump. Supply sea water to the system 

3. Sea water 

prefiltration 

unit 

3.1. Sand filter on sea water line, filters the sea water 

3.2. Sea water filters, refine the filtering after the sand filter 

3.3. Air Blower for sea water which cleaning the dirty filters 

4. High 

pressure water 

circuit 

 

4.1. Reciprocating High pressure Sea water pump 

4.2. Excessive Fluctuation Dumper 

4.3. Pressure Switch  

4.4. Temperature Indicator 

4.5. Conductivity meter 

4.6. Flow meter 

4.7. Energy recovery device 

4.8. Motor valve 1,  pressure control   

4.9. Motor valve 2 which closed at normal operation  

5. Reverse 

Osmosis 

5.1. Membranes system  

5.2. RO piping line 

6. Potable 

water 

management 

6.1. Potable water pump 

6.2. Level indicators in Potable water tank, 4 pcs High high 

level, High level, Low level, Low low level. 

6.3. Pressure Switch  

6.4. Temperature Indicator 

6.5. Conductivity meter 

6.6. Flow meter 

7. Local PLC  7.1. Operator interface and interlocks for equipment protection 
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Table 2: Failure Modes and Effects Analysis 

Subsy

stem  

Assembly        

Description/ 

name of 

component or 

equipment

Potential 

Failure 

Mode

Potential 

Causes/ 

Mechanisms 

& Causes of 

Failure

Potential 

Failure 

Effects

S

E

V

O

C

C

D

E

T

R

P

N

VEC 

S

E

V

Estimation with 

Variable 

Environmental 

Conditions

O

C

C

D

E

T

R

P

N

v

F1 C1 9 2 2 36 9 4 2 72

F2  C2 9 5 7 315 9 6 7 378

F3 C2 9 6 9 486 9 7 9 567

F4  C3 9 3 2 54 9 3 2 54

F5 C4 9 3 3 81 9 3 3 81

F6 C5 9 2 5 90 9 Change 6 5 270

F7 C6 5 1 3 15 5 No Chang 1 3 15

F8 C7 5 3 4 60 5 Change 5 4 100

C8 E3 9 2 3 54 9 No Change 2 3 54

C9 E3 9 1 3 27 9 3 3 81

C10 E4 9 2 2 36 9 6 2 108

C11 E4 9 5 2 90 9 No Change 5 2 90

F11 C8 E5 7 3 1 21 7 4 1 28

F11 C12 E6 7 7 1 49 7 9 1 63

F12 C13 E7 9 4 5 180 9 4 5 180

F12 C14 E8 9 4 5 180 9 4 5 180

F13 C15 E9 9 6 6 324 9 8 6 432

F14 C16 E10 9 2 5 90 9 5 5 225

F15  C17 E11 9 2 5 90 9 2 5 90

C18 2 8 1 16 2 8 1 16

C19 2 4 1 8 2 4 1 8

F17 C20 1 7 1 7 1 9 1 9

F17 C21 1 5 2 10 1 8 2 16

C22 E13 1 1 1 1 1 1 1 1

C23 E14 1 1 1 1 1 1 1 1

F13 C2 E15 9 5 5 225 9 5 5 225

F12 C24 E16 9 2 2 36 9 2 2 36

F19 C25 E17 9 5 3 135 9 Change 8 3 216

C2 E18 9 4 4 144 9 No Change 4 4 144

C26 E19 9 5 3 135 9 Change 7 3 189

F21 C27 E20 9 1 1 9 9 1 1 9

F4   C3 9 1 3 27 9 1 3 27

F5 C4 9 1 5 45 9 1 5 45

F6 C5 9 1 5 45 9 Change 3 5 135

4.2. F8 C28 E22 5 1 2 10 5 1 2 10

F22 C7 E23 6 1 1 6 6 1 1 6

F23 C6 E24 6 1 1 6 6 1 1 6

F22 C7 E24 5 1 1 5 5 1 1 5

F24 C29 E24 5 1 1 5 5 1 1 5

F8 C7 E24 5 1 1 5 5 1 1 5

F24 C29 E24 5 1 1 5 5 1 1 5

F25 C7 E25 4 1 1 4 4 1 1 4

F24 C29 E24 4 1 1 4 4 1 1 4

F26 C30 E26 6 2 4 48 6 4 4 96

F16 C31 E27 6 1 6 36 6 2 6 72

F27 C32 E27 6 1 3 18 6 3 3 54

F16 C33 E27 6 1 1 6 6 1 1 6

F9 C9 E28 5 2 1 10 5 2 1 10

F28 C34 E28 5 1 1 5 5 1 1 5

C9 E29 5 2 1 10 5 2 1 10

C34 E29 5 1 1 5 5 1 1 5

C35 30 9 3 4 108 9 5 4 180

C36 30 9 2 2 36 9 4 2 72

F31 C37 E31 9 2 4 72 9 4 4 144

F32 C38 E32 9 1 2 18 9 2 2 36

F33 C39 E33 9 1 1 9 9 1 1 9

C21 E34 8 1 1 8 8 1 1 8

C40 E35 8 1 3 24 8 1 3 24

F13 C2 E36 6 3 5 90 6 3 5 90

F12 C24 E37 6 3 3 54 6 3 3 54

F19 C15 E38 6 1 2 12 6 1 2 12

F35 C2 E39 6 4 2 48 6 4 2 48

F4  C3 6 1 2 12 6 1 2 12

F5 C14 6 2 4 48 6 2 4 48

F6 C5 6 3 2 36 6 3 2 36

F36 C7 3 1 2 6 3 1 2 6

F37 C41 3 3 2 18 3 3 2 18

F7 C29 3 1 2 6 3 1 2 6

F22 C7 E42 7 1 1 7 7 1 1 7

F23 C6 E24 7 1 1 7 7 1 1 7

F22 C7 E24 5 1 1 5 5 1 1 5

F24 C29 E24 5 1 1 5 5 1 1 5

F8 C7 E24 7 2 1 14 7 2 1 14

F24 C29 E24 7 1 1 7 7 1 1 7

F25 C7 E25 5 2 1 10 5 2 1 10

F24 C29 E24 5 1 1 5 5 1 1 5

F38 C42 E43 8 3 3 72 8 3 3 72

F39 C43 E44 8 2 3 48 8 2 3 48

F40. Loss C44 E45 8 2 2 32 8 2 2 32

F41 C45 E46 8 2 1 16 8 Change 5 1 40

F42 C46 E47 8 6 1 48 8 No Change 6 1 48

Process or Product Name:  Desalination Unit

F
a
il
u
re

 M
o
d
e
s
 a

n
d
 E

ff
e
c
ts

 A
n
a
ly

s
is

No Change

O
c
c
u
rr

e
n
c
e
 e

s
ti
m

a
ti
o
n
, 
a
n
d
 R

P
N

 c
a
lc

u
la

ti
o
n
s
 w

it
h
o
u
t 
th

e
 i
n
fl
u
e
n
c
e
 o

f 
m

a
jo

r 
e
n
v
ir
o
n
m

e
n
ta

l 
v
a
ri
a
ti
o
n
s

F16 E12

 3.2.

2.3. 

F10

1.2. E2

1. 1.1. E1

2. 2.1. 

3.3. 

4.9. 

2.2. 

F9 

F18

4.7. 

4.8.  

4.3.

4. 4.1.

F20

F29

F34

3. 3.1.

4.4. 

4.5. 

4.6. 

6.2. 

6.3. 
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Table 3: Failures, Causes, and Effects Sequence 
 

F1. External rupture of 

compressor 

C1. Rupture on machinery body E1. • Loss of air supply to the system.• The air 

compressor fails to start. • Air motivated valves 

fail to open. • System fail to start. 

F2 Compressor Fails to start  C2. Internal mechanical detriment  E2. Fail to observe the pressure fluctuations 

F3. Fails off while running C3. Electrical ground E3. No water flow 

F4. Motor failure, low 

resistance    

C4. Bearing failure, vibration, etc E4. No water flow or no interrupts the flow 

F5. Motor mechanical failure  C5. Electrical overload E5. Unfiltered water flow, potential damages to 

pump 

F6. Motor over-current   C6. Loss of circuit continuity, Faulty 

wire 

E6. Reduced flow, possibly leading to drop out 

of flow switches, interruption of operations 

F7. Wiring circuit broken or 

short circuit 

C7. Impairment of element E7. Pump fails to start, No water flow  

F8. Loss of function, leakage 

of media 

C8. Corrosion from sea water E8. Heat generated by increased friction 

F9. Fails to open C9. Mechanical failure E9. Pump stops working, No water flow 

F10. Air actuator fails to open 

or Fails to fully close the 

valve 

C10. Mechanical failure or Rupture on 

actuator membrane 

E10. Heat generated by increased friction, no 

water flow 

F11. Dirty mesh of strainer C11. Low air pressure supply to actuator E11. Flow rates decrease or stop; Pump 

vibrations increase due to unbalances rotation 

F12. Pump Fails to start  C12. Foreign objects on the mesh of 

strainer  

E12. Reduced flow, possibly leading to drop out 

of flow switches, interruption of operations 

F13. Pump fails off while 

running  

C13. Motor defective circuit, phase 

broken 

E13. Fails to blow air into the filters 

F14. Pump doesn't feed water C14. Fatigue of bearings E14. Dirty filters cause low or no water flow 

F15. Pump vibrations 

increase, high liquid 

temperatures   

C15. Seal is broken, fluid leaks into 

motor 

E15. Rough pumping not available, pump down 

of machine operations capability 

F16. Low water flow  C16. Dry running pump or running pump 

beyond limits 

E16. No water discharged to RO, system fails to 

start  

F17. No or no water flow 

through filter 

C17. Unbalances rotation due to 

Impeller wear 

E17. Water leakage inside the platform, 

F18. Dirty filters C18. Clogged inlet or outlet E18. Fail in water production 

F19. External Water leak C19. Air amount remains from backflash 

washing with air blower 

E19. Fail in water discharge to reverse osmosis 

F20. Water pressure too low C20. Clogged mesh of strainer E20. Reverse flow 

F21. Water pressure too high C21. Holes on pipe, rupture pipe E21. Pump fails to start, system operation stops 

F22. Fails the instrument  C22. Corrosion or stuck blow 

mechanism  

E22. Excessive Fluctuations on piping system 

F23. Pressure switch failure, 

short or open in wiring 

C23. Differential pressure transmitter 

fails to detect the pressure change 

E23. Error in status reported to PLC by the 

pressure switch for the pressure on network 

F24. Loss of electrical 

isolation  

C24. Loss of communication with PLC E24. Wrong signal to PLC 

F25. Measurement failure 

Flow switch stuck  

C25. External mechanical pump 

detriment, or loss of sealing 

E25. False indication of low flow 

F26. Seizes C26. Dirty filters, Pipe detriment E26. • The system may not operate • Reduction 

in water production capability 

F27. Seal Leakage C27. Fail to open Excessive Fluctuation 

Dumper 

E27. Low or no water flow 

F28. Fails the valve function  C28. Stuck or dirty E28. Reduction in ERD capability 

F29. Fail to close C29. Defective wiring  E29. Reduced performance of ERD 

F30. Loss of function C30. Internal rotary components or  

bearing overload, or both 

E30. Reduction in water production capability 

F31. Loss of function, 

internal leakage of media 

C31. Wear on rotating parts, Internal 

Leakage  

E31. Fluctuation on water quality production 

F32. Failure of seal 

connections  

C32. Thermal Shock E32. Water leakage inside the platform, 

Depending on leak , possible interruption of 

operations reduction of water production  

F33. Failure of seal 

connections, external leakage   

C33. MV2 isolation valve fail to close E33. Leak of water, interruption of operations 

F34. Decrease of RO water 

production or no water 

feeding the membranes unit 

C34. Motor failure E34. Depending on leak , possible interruption 

of operations 

F35. Water pressure too low C35. Rupture of membranes surface E35. Interruption of operations 
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F36. Mechanical malfunction C36. Dirty or Clogged on membrane 

surface 

E36. • Pump stop• Pumping not available• Pump 

down of machine operations capability• Fails to 

send water on shore 

F37. Stuck  C37. Small Holes on membranes surface E37. Water tank overflow 

F38. Loss of PLC 

functionality 

C38. Loss of seal between connections 

of membranes tubes 

E38. • Water leakage inside the platform, Bilge 

alarm for affected area• Depending on leak, 

possible interruption of operations or reduction 

of water production 

F39. PLC I/O failure C39. Rupture on membranes cage-tubes  E39. Low water discharge on shore 

F40. Loss of DC power 

supply 

C40. Blockage in Pipeline E40. • Pump fails to start• System operation 

stops• If the malfunction is on Level indicators 

then we have tank overflow or pump 

overheating 

F41. Signal outside normal 

range from lightings 

C41. Dirty or Rusty indicator element E41. • Wrong or no signal to PLC• Send or no 

send water on shore 

F42. Signal outside normal 

range 

C42. Loss of control due breakdown or 

short-circuit 

E42. Error in status reported to PLC by the 

pressure switch for the pressure on network 

 C43. Loss of communication E43. Shutdown of RO, all power supply 

systems, valves and pumps revert to safe state, 

interruption of operations 

 C44. Loss of breaker control  E44. Loss of action/reaction confirmation, PLC 

alarm condition 

 C45. Monitoring electronics failure E45. System no start or interruption of 

operations  

 C46. Fault of monitoring elements 

function i.e., pressure switcs, temp 

indicators, Flow indicators, etc  

E46. Signal error, interruption of operations 

  E47. Monitoring failure, possible interruption of 

operations  

 

 


