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Technical Comparison: Hydrostatic Test vs. FAT Test

on Pumps
A  detailed  analysis  of  mechanical  casing  integrity  versus  dynamic  hydraulic  performance

documentation

1. Operating Status and Test Conditions

The most fundamental difference lies in the state of the pump during execution. A hydrostatic test is

purely static. The pump is completely turned off, all internal or external openings are tightly blanked off

with blind flanges, and the casing is subjected to an externally generated high pressure. The objective is

strictly to test the mechanical durability of the pressure-retaining components.

Conversely, a FAT (Factory Acceptance Test) is a dynamic functional test. The pump is fully integrated

into a closed loop test bed and run at its nominal operating speed. Here, fluid dynamics, flow patterns,

and the pump's capacity to convert mechanical shaft energy into hydraulic flow and head are analyzed.

2. Detectable Defects and Deviations

The tests are engineered to capture two completely distinct  categories of  material  or  manufacturing

discrepancies:

Hydrostatic testing uncovers: Casting defects (metal porosity), invisible hairline structural cracks,

inadequate or weak welding lines, and failure in static seals, gaskets, or flange mating surfaces.

FAT testing uncovers: Incorrect impeller trimming or machining, failure to meet the guaranteed

design performance curve, hydraulic imbalance, abnormal mechanical casing vibrations, motor-pump

misalignment, and bearing failure due to frictional friction or overheating under loaded operation.

3. Measuring Methods, Instrumentation, and Data Acquisition

The  level  of  complexity  regarding  instrument  configurations  also  drastically  separates  the  two

procedures. During a hydrostatic test, only a calibrated pressure gauge is observed to record potential

pressure drops, alongside a manual visual inspection looking for "sweating" or water droplets on the

metal exterior. The FAT test demands a highly automated test rig utilizing digital sensors for volumetric

flow (flowmeters), differential pressure across suction and discharge lines, shaft rotational speeds, power

analyzers, as well as vibration probes and temperature transmitters on the bearing housings.

• 

• 
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4. Technical Comparison Table

Basis of Comparison Hydrostatic Test (Pressure Test) FAT Test (Performance Test)

Main Objective To verify structural strength and

guarantee a 100% leak-free barrier to

the environment.

To verify that the pump's hydraulic

characteristics and efficiency meet

contractual guarantees.

Pump State Static (Turned off, zero rotation). Dynamic (Fully running under load in a

test loop).

Test Medium Trapped, stagnant water (often with rust

inhibitors).

Flowing water circulating continuously

through a piping system.

Test Pressure **High:** 1.5 × Maximum Allowable

Working Pressure (MAWP) of the

casing.

**Variable:** Normal and maximum

operating pressures during curve

mapping.

Measurement Scope One single pressure value is monitored

linearly over time.

At least **5 to 7 unique operating

points** are logged to map a full curve.

Typical Duration Held stable for **10 to 30 minutes**

after pressurization.

**Several hours** (includes break-in,

warm-up, and full data logging).

Final Document **Pressure Test Certificate** (Pass /

Fail).

An official, certified **Performance

Curve (Pump Curve)** with raw data.
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