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Overview
Leakwise,* from GE Analytical Instruments, is the most 
versatile and reliable sensor system available for oil-on-
water detection and monitoring. The Leakwise system 
can help prevent expensive downtime and regulatory 
fines by:

Detecting the presence of any type of hydrocar-
bon on water

Monitoring the buildup of hydrocarbons on water

Measuring hydrocarbon layer thickness with ac-
curacy in the range of 0.3–200 mm (.01–8 in) or 
greater

Alerting facility operators of oil presence or thick-
ness with visual or audible alarms and messages

Controlling skimmers, discharge pumps and shut-
off or diverter valves with a remote or local relay 
contact

Technology

The Leakwise sensors use a patented, high frequency 
Electromagnetic Absorption Technology. Each floating 
sensor houses a high frequency electromagnetic ener-
gy transmitter and a receiving antenna which continu-
ously monitor the liquid surface.  

Since water absorbs more electromagnetic energy 
than hydrocarbons, changes in the absorption rate in-
dicate the presence or buildup of hydrocarbons. It’s not 
the hydrocarbons touching the sensor that cause an 
alarm; rather, it is the attenuation change of the sig-
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nal as it passes through the air/water interface. The 
Leakwise sensors not only enable reliable detection of 
hydrocarbons, but can also provide valid indications of 
the thickness of the hydrocarbon layer and the percent 
of water in oily emulsions. 

Leakwise sensors can detect the interface between any 
two immiscible liquids with different absorption rates.  
No other oil sheen monitoring system does this.

System Components

A Leakwise system consists of a wired or wireless con-
troller and one or more sensors, depending upon your 
application needs.  The intrinsically safe sensors work 
in virtually any type of water.  They continue to work 
even when coated with dirt or oil, thus eliminating 
false alarms.  In fact, Leakwise sensors are designed 
to perform for years, maintenance free, without parts 
replacement.

Leakwise Oil-on-Water Tank Farm Applications 

Leakwise Oil-on-Water Monitoring Systems



The basic single-point Leakwise monitoring system in-
cludes a sensor (ID-22x) and an analog controller (PS-
220). The analog controller includes two dry contact re-
lays (3A) that are usually used to turn off a pump, close 
a valve, etc. The analog controller may also be ordered 
with a 4-20mA output and a local bar graph display 
that shows a proportional measurement of hydrocar-
bon thickness. For projects that have more than three 
sensors, it becomes economical to purchase a single 
digital controller (DSP-220) capable of operating up to 
eight sensors.

Sensor Descriptions

The two sensors most commonly used are the ID-221 
[wet only, 30 cm (12 in) of water required] and the ID-
223 (wet or dry). The individual sensor descriptions 
below enable correct instrument selection for any ap-
plication based upon sump conditions, including water 
depth and flow rate. The Leakwise Sensors include:

ID-221: Oil Sheen Sensor, 0.3–25 mm (.01–1 in) non-
linear thickness measurement, water depth from 
30 cm (12 in) up to 45 m (150 ft), max flow velocity 
20 cm/sec (8 in/sec).  (Note: Must have 12 in [30 cm] 
of water at all times.)
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ID-223/500: Oil Sheen Sensor, 0.3–25 mm (.01–1 in) 
non-linear thickness measurement, water depth   
up to 500 mm (20 in), max flow velocity 60 cm/sec 
(24 cm/sec). (Note: Sump can be dry.)

ID-223/2000: Oil Sheen Sensor, 0.3–25 mm (.01–1 in) 
non-linear thickness measurement, water depth up 
to 2,000 mm (6.5 ft), max flow velocity 100 cm/sec  
(40 in/sec).  (Note: Sump can be dry.)

ID-223/2500: Oil Sheen Sensor, 0.3–25 mm  (.01–1 in) 
non-linear thickness measurement, water depth up 
to 2500 mm (8.2 ft), maximum flow velocity 60 cm/
sec (24 in/sec).  (Note: Sump can be dry.)

ID-225: Oil Thickness Sensor, 1-100 mm (.04–4.0 in) 
LINEAR thickness measurement, water depth 0.3–
45 m (1–150 ft), maximum flow velocity 20 cm/sec 
(8 in/sec).  (Note: Must have 12 in [30 cm] of water 
at all times.)

Optional equipment includes a 4-20mA or a 4-20mA with 
a LED bar graph display of proportional oil thickness on 
the user interface of the PS-220. Stilling wells are required 
for most sensors to achieve optimum performance.
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Controller Descriptions
Leakwise Controller options include:

PS-220:  The standard analog controller with NEMA 
4x or NEMA 7 enclosure. If the basic unit is not suf-
ficient, other configurations are available to meet 
your needs.

DSP-220:  A standalone digital controller that can 
support up to eight Leakwise sensors with NEMA 
4x or NEMA 7 enclosure. 

Point-to-Point Wireless:  Elpro Wireless Transmitter 
and Receiver with point-to-point communication 
controller.  

Leakwise Tank Applications
Leakwise can provide early warning of leaks in above- 
ground oil storage tanks and oil storage tanks with a 
floating roof.

Above-Ground Oil Storage Tanks

Typical tank farm applications include:

Leak/Spill Detection in a Dike’s Sump of an Oil 
Storage Tank — Drainage canals around tank dikes 
are used for collecting oil and/or stormwater which 
may carry oil sheens (resulting from leaking pipes, 
valves, and pumps) into collecting sumps, separa-
tors, or interceptors. These sumps, which can be 
wet or dry, need to be continuously monitored due 
to environmental regulations, fire fighting safety 
regulations, day and night overflow detection, 
and identification of leaking tanks and equipment. 
 
An ID-223 Oil Sheen Sensor, which can be installed 
in wet and dry sumps, triggers an alarm in the event 
of oil detection in sumps around tanks.  The alarm 
can notify plant personnel to take immediate ac-
tion before the water is released from the site.

Reduction of Water Treatment Costs — Due to 
various environmental regulations, tank farms 
have to treat stormwater before discharge into 
the sea, river, or public drainage system.
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An ID-223 Oil Sheen Sensor installed in the col-
lecting sump will continuously monitor its water 
outlet .  If water is detected, it can be diverted 
into retention or directly discharged into the sea, 
river, or public drainage. If oily water is detected, 
an alarm will be set off and the ID-223 Oil Sheen 
Sensor will shut the water outlet valve. The oily 
water could then be manually or automatically 
diverted into an API separator or any other oily 
water treatment system. This operation will re-
duce the load from the treatment system and cut 
treatment costs.

Monitoring and Control of Oil/Water Separators  
In some application settings, water is collected 
from the tank area and sent to a local separator or 
interceptor where oil is separated by gravity and 
water is discharged directly into the sea, a river, 
or public drainage. In other locations, water from 
the tank area has to be treated in an API separator. 
 
An ID-223 Oil Sheen Sensor installed at the sepa-
rator/interceptor outlet will continuously monitor 
the discharged water and ensure that the sepa-
ration is running smoothly, without any upsets. 
 
An ID-225 Oil Thickness Sensor installed in the sep-
arator/interceptor will continuously monitor the 
thickness of the accumulated oil layer and control 
a skimming pump, or “inform” the operator when 
to skim, and thus bring substantial savings in treat-
ment costs.

Leak Detection from Bottom of Tanks by Ground-
water Monitoring — Even sophisticated tank gaug-
ing systems are not capable of monitoring small 
leaks of oil from the bottom of tanks. This unnoticed 
oil creates a major fire and explosion hazard as 
well as groundwater contamination. Groundwater 
monitoring can, in many cases, be the only meth-
od of detecting leaks from the bottom of tanks.  
 
An ID-221 Oil Sheen Sensor installed in monitoring 
wells around the tank will give an “early warning” 
on hydrocarbon seepage into the groundwater.
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Oil Storage Tanks with a Floating Roof

Stormwater that accumulates on a concave floating 
roof of an oil storage tank may affect its flotation, mak-
ing it necessary to immediately drain the water. This 
is usually done through a flexible pipe, running from 
the floating roof down the tank, with an outlet above 
the ground near the bottom of the tank.  The following 
problems may occur during drainage:

Small or large volumes of the product from the tank 
can penetrate the flexible pipe through pinholes or 
cracks that may appear in it. The product will then 
drain through the water drainage system unnoticed.

Product from the tank may occasionally run over 
the floating roof through the roof’s seal and exit 
through the water drainage pipe unnoticed.

Sometimes the flexible pipe is bent or clogged, pre-
venting water from the roof to pass through it. In 
this case, water remains on the floating roof and 
this may disturb its flotation capability

Leakwise can address these problems in several ways:
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Detection of Oil Leaks/Spills — An ID-223 Oil 
Sheen Sensor can be installed in a settling tank, 
sump or oil/water separator on the external water 
drainage pipe. This settling tank will settle the liq-
uid flowing from the roof drainage pipe outlet to 
allow detection by the floating ID-223 sensor. Nor-
mal indication of the Leakwise PS-220 Controller 
should be water on rainy days, or air on dry days. 
An alarm will be triggered if the ID-223 Oil Sheen 
Sensor detects oil or oil on water, indicating that 
oil is seeping through the roof drainage pipe.

Detection of Clogs in the Roof Water Drainage 
System — If air instead of water is indicated after 
a rainy day, it means that the flexible roof drain-
age pipe is bent or clogged and no water is run-
ning through it . 

Savings on Water Treatment Costs — An ID-223 
Oil Sheen Sensor can control valves, pumps, and 
sump gates. By utilizing its control capabilities, us-
ers can discharge the storm water from tank roofs 
directly to the sea, river or public drainage system. 
Only the oily water will be diverted to treatment. 
This reduces the load upon the local treatment 
system and brings substantial cost savings. 
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Preventive  
Maintenance 

Leakwise systems require 
very little maintenance 
since salt, brine, algae, and 
other organics will not af-
fect their operation. For ex-
ample, the ID-221 Oil Sheen 
Sensor shown on the next 
page was installed in a hy-
dro plant in Oregon and had 
not been cleaned for six 
years. Although dirty, the 
sensor was still functional.

Recommended preventa-
tive maintenance includes 
inspecting the sump peri-
odically (depending on local situation) for accumulated 
solid debris such as a nylon bag that might interfere 
with the sensor’s flotation and/or with the ability of in-
coming oil to come in contact with the sensor. If a stiller 
is used, inspect it periodically for accumulated sand or 
mud at the bottom plug of the stiller. A sand or mud 
layer thicker than a few centimeters may cause false 
alarms when the water level in the sump is low. Every six 
months inspect the sensor by following these steps:

Remove the sensor from the sump.

Look for damage to the integral cable from the 
nearest junction box and from there check the ex-
tension cable to the controller. A damaged cable 
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will eventually cause a failure due to humidity pen-
etration into the sensor.

Look for mechanical damage to the stiller.

Look for mechanical damage to the sensor.

Verify that the roller of the counterbalance unit can 
rotate freely.

Verify that the cable-hole in the top of the sensor is 
clear and the cable can move freely through it.

Verify that there is no evidence of sump over-filling 
that may have submerged the sensor.

Check if there is a heavy build-up of any material 
on the sensor, either on the upper side (the portion 
that should be above water level) or on the lower 
side (underwater section). If necessary, clean care-
fully.

Place the sensor in the calibration tube and secure 
the cable using the supplied cap and cable pinch-
valve.

Check the system calibration and make correc-
tions as needed (refer to User’s Manual).

Re-install the sensor in the sump.

Inspection intervals may be more or less frequent ac-
cording to actual conditions in a specific application.
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