
TECHNICAL MEMORANDUM 

DATE: May 2012 

SUBJECT: PRODUCTION CAPACITY OF OWS EQUIPMENT 

 

BACKGROUND 

 

Oily water separator capacity often becomes the subject of discussion during OWS procedural developments and audits. 

In extreme cases certain parties may argue that an OWS that is reported to produce more or less than its rated capacity 

inherently must involve some type of misoperation, misrecording or inaccuracies. This memo discusses various factors 

that affect actual OWS production rates as compared to their rated capacities. This memo concludes that while the rated 

capacity of the OWS is a guide to an OWS’s ability to process bilge water there are many factors that could reasonably 

cause an OWS to process more or less bilge water than its rated capacity.  In extreme cases it is possible that the OWS 

processes 50% more than its rated capacity or only a very small fraction of its rated capacity. This memo is a work in 

progress but as far as known is the most complete document with regard to OWS production rates and capacities and will 

be updated as needed. 

 

TECHNICAL DISCUSSION 

 

Each flag state approved OWS has a rated capacity that is listed on the type approval certificate for the equipment model.  

This rated capacity is determined in a laboratory. The rated capacity is affected by three issues: 

1. While there is some attempt by flag state and regulatory agencies to accurately state the unit’s capacity there is 

no agreed definition of flow rate in any of the IMO Resolutions. This leads to differing methods of testing and 

calculation and potentially different results. 

2. It is not definitely set forth that this rate is the highest rate that allows separation of the test liquid up to 15ppm. 

As such, a different criterion could be applied. 

3. Manufacturers may approach determination of an OWS’s stated capacity from a different point of view. The 

manufacturer may be less concerned with a certification rate and rather would state a capacity that is its 

minimum capacity to separate test liquids. This would avoid customer complaints if, once installed aboard a 

vessel, the unit produces measurably less than its rated capacity.  

 

At this stage no further data with regard to the above issues are available. However with regard to regulatory 

requirements, the various OWS IMO resolutions which detail test specifications indicate a trend towards achieving less 

variability in actual approved production capacities.  

 

As such, the following is noted: 

 

MARPOL Test Specifications for Oily Water Separators allow a variety of pump capacities: 

 

 Resolution A.233(VII), October 1971 requires a pump delivery capacity of not less than 1.5 times the rated 

capacity of the OWS. It also requires that the test be carried out at a supply rate equal to the full throughput of 

the OWS and that any excess pump capacity be dissipated by a by-pass on the pump suction side or by throttle 

valve or standard orifice plate control on the discharge side.  

 Resolution A.393(X), November 14, 1978 and MEPC.60(33), October 30, 1992 requires that, if the OWS is 

fitted with an integrated pump, it be tested at its rated capacity.  If the OWS is fed by a ship’s bilge pump then it 

is tested using a pump with a delivery capacity of not less than 1.5 times the rated capacity of the OWS. It also 

requires that the test be carried out at a supply rate equal to the full throughput of the OWS and that any excess 

pump capacity be dissipated by a by-pass on the pump suction side or by throttle valve or standard orifice plate 

control on the discharge side. 

 MEPC.107(49), July 18, 2003 requires that, if the OWS is fitted with an integrated pump, it be tested at the full 

OWS rated capacity.  If the OWS is fed by a ship’s bilge pump then it is tested using a pump with a delivery 

capacity of not less than 1.1 times the rated capacity of the OWS. However the test should be carried out with a 

supply rate equal to the full throughput for which the OWS is designed. 

 

The Test Specifications (above) for OWS units with regards to the capacity of integral or non-integral feed pumps should 

be distinguished from the Installation Requirements (below) within these resolutions which can confuse the issue further. 

The MARPOL Installation Requirements for Oily Water Separators state a variety of pump capacities as follows: 

 

 A.233 states that means should be in place to ensure in practice the rated capacity of the OWS is not exceeded. 

 A.393(X) and MEPC.60(33) state that means should be in place ensuring that, in practice, the OWS rated 

capacity is not exceeded. This should be accomplished by either connecting a pump of equal to or less than the 

OWS rating capacity or permanently restricting the discharge to the equipment where a larger pump is 

connected. However, the pump capacity cannot exceed 150% of the OWS rated capacity. 



 MEPC.107(49) requires that the OWS supply pump does not exceed 110% of the OWS rated capacity and that 

the pump size and rating should be on the unit Type Approval Certification. 

 

It is noted that the vast majority of OWS units manufactured are fitted with positive displacement pumps. Some of those 

pumps are manufacturer supplied, and specified, but there are OWS units that are supplied without a pump and simply 

use a ship’s bilge pump (which generally is a positive displacement pump and is ship owner, designer or builder 

selected). 

 

POSITIVE DISPLACEMENT PUMPS TECHNICAL BACKGROUND 

 

A common type of positive displacement pump in OWS systems is a progressive cavity pump and is also known as an 

(eccentric) screw pump or even just cavity pump. It transfers fluid by means of the progress, through the pump, of a 

sequence of small, fixed shape, discrete cavities, as its rotor is turned.  This leads to the volumetric flow rate being 

proportional to the rotation rate (bidirectionally) and to low levels of shearing being applied to the pumped fluid. 

 

Its pumping action is accomplished by the sealed cavities, like a piston pump, and so has similar operational 

characteristics, such as being able to pump at extremely low rates, even to high pressure. When the rotor is rotated, it rolls 

around the inside surface of the cavity.  

 

A typical progressive cavity pump has the following typical flow versus pressure performance curves: 

 

 

 
 



These curves provided by the manufacturer show that flow volume will decrease with increasing suction vacuum and also 

decrease with increasing discharge pressure. Conversely, positive suction pressure will result in an increased pumping 

capacity. 

 

It is noted that pumps of this type are not sold with a specific capacity. Instead it appears that pumps are matched to a 

specific system with certain assumed system frictions and therefore depending on system frictions the flow rates can vary 

up or down. 

 

OPERATIONS 

 

During operation, the Oil Content Meter may detect oil above 15ppm in the OWS discharge or may detect an 

accumulation of oil within the OWS.  If it does, it goes into a recirculation mode and no oily water is processed.  The 

number of recirculation cycles is dependent on the percentage of oil in the incoming oil/water mixture.  The greater the 

inlet oil content, the more frequently the system will recirculate and the fewer net gallons of oily water will be processed. 

Conversely when the unit is processing near clean water there are no purge cycles and the unit’s capacity will increase.  

 

Discussions with an OWS supplier indicate that the operating capacity of their OWS is also affected by the quality of the 

oil water mixture.  The rated capacity is based on the size of the bead bed when using the MARPOL test fluid.  If the 

quality of the oil/water mixture is better than the MARPOL test fluid then the bead bed has the capacity to handle more 

oil/water fluid than the rated capacity. 

 

Typical OWS Production Rate Variation Factors 

Based upon the above technical discussion the following factors may affect OWS production rates: 

 

1. Variation in pump capacity according to IMO Resolution pump sizing requirements. Pumps may be as much as 

150% of OWS rated capacity. 

2. Bilge pump supply back pressure issues. Some bilge holding tanks may operate with considerable positive head 

which will affect the bilge pump throughput.  

3. OWS back pressure issues. Since the operating back pressure on the OWS may not be identical to the laboratory 

test back pressure, there may be considerable rate changes. 

4. Unmatched bilge OWS supply pumps. One model OWS may be sold at two capacities with two separate 

approval certificates, but the only difference being the size of the pump supplied with the OWS. During the life 

of the OWS it is possible that a larger pump was installed without affecting the OWS’s ability to process water 

down to 15ppm. This situation should be avoided, but has occurred.  

5. Quality of the liquid being processed in the OWS. Liquids with high oil content will result in frequent back 

flushing or purging which reduces production rates, while clean liquids will not result in the same number of 

back flushes as would be encountered in the laboratory setting. 

6. Piping and valve arrangements. Shipboard piping and valve arrangements may result in different system 

frictions from the laboratory setting thereby affecting production rates. 

7. Bilge Pumps are selected for the ship’s piping arrangement, and reasonably matched to provide OWS flow that 

approximates the OWS full rated capacity, but there are no indications that ship designers make any specific 

effort to ensure that an OWS may not produce more than its rated capacity. 

8. It is possible that the actual throughput of an OWS was never tested after it was installed aboard the vessel.  

 

CONCLUSION 

 

The actual flow through an OWS unit may differ from its stated nominal capacity as noted above.  For ORB recording 

purposes, OWS throughput aboard a vessel should be established by tank level differences and operating periods and 

should not be established using its rated capacity.  If there are significant changes or variations within reasonable 

measurement accuracies (for further guidance see Tech Memo: Accuracy Considerations in Tank Soundings and ORB 

Volume Recording), a specific determination of the causes of these variations would be warranted and should be recorded 

in corrective action reports.  

 


