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EN285 Content

Live Steam Tests

Mechanical 
Requirements

Instrumentation 
Requirements

Control 
Requirements

Feed Water 
Requirements
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EN285:2006+ A2:2009 Highlights

• Intended for large sterilisers (autoclaves) > 60L

• Compliance with the latest standard was required by Nov 
2009 for all member states of the CEN (European 
Committee for Standardisation) 

• Live Steam Tests:

- Non-Condensable Gases: ≤ 3.5%

- Superheat: ≤ 25oC

- Dryness: ≥ 0.90 (or ≥ 0.95 for metal loads)

Note: An alternative procedure can be used providing it has been 
calibrated against the European Standard.
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Steam Sampling

Pitot Tube
Entry

Non-Condensable 
Gas Entry

Steam Temp
Entry

Steam 
Direction

To Autoclave

Ensure elbow is sloped 
downwards, self draining.

Testing is expected to be 
undertaken in-line
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Non-Condensable Gases

These gases are primarily air and possibly CO2

Why is this a problem?

• Air will tend to build up within the System

• In sufficient quantities air will:

- Hinder sterilisation as it is a good insulator

- Due the Dalton’s Law of partial pressures, the air will 
impact the temperature of saturated steam

Measured by condensing a sample of steam directly from the 
distribution system

Acceptance Criteria:

≤ 3.5ml of non-condensable gases per 100ml of 
condensed steam
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Non-Condensable Gases

Testing Tips:

• Open the steam valve slowly, as there will 
an amount of air blown through the steel 
braided hose

• Allow the system to adequately warm up and stabilise

• Target a stable condensate temperature of 80C so there is 
minimal need to adjust steam / cooling water flows during 
the test

• Where small amounts of non-condensable gases are 
found, increase the volume of condensate collected

• Where large amounts of non-condensable gases are found, 
start the test at the top of the burette.
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Superheat

Simply put, it’s just steam that is hotter than 
saturated steam at the same pressure

Why is this a problem?

• Superheated steam will not generate condensate until the 
steam cools down to the saturated steam temperature.  So 
this will impact moist heat sterilisation

• More of an issue during short sterilisation cycles

Measured by expanding steam from system to atmospheric 
pressure (Adiabatic de-pressurisation / expansion)

Acceptance Criteria:

≤ 25°C above boiling point of water. 
Steam pipe temperature within 3°C of Dryness Test
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Superheat

Testing Tips:

• As this test is an instantaneous measurement,
ensure the thermometer is sensitive to 
quick changes in temperature.

• Allow the system to adequately warm up and stabilise

• Suggest to use the same pitot tube as the Dryness test

• This is the simplest test of the three live steam tests.
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Dryness (Wet Steam / Entrained Moisture)

Once again, simply put, it’s just the ratio of moisture (liquid) 
in the steam (gas).

Why is this a problem?

• Wet steam has less energy than saturated steam for a 
given mass.  Thus less energy available for sterilisation.

• The excessive moisture from the wet steam may cause 
wet Autoclave loads and sterility issues.

Measured by calorimetry, using steam to heat up a known 
mass of water

Acceptance Criteria:

≤ 0.90 or 0.95 for metal loads. 
Steam pipe temperature within 3oC of Superheat Test
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Dryness (Wet Steam / Entrained Moisture)

Testing Tips:

• Read the instructions carefully and follow precisely.

• Read the instructions carefully and follow precisely.

• Practice your technique, ensure the flask in dry prior to 
use.

• Observe the emitted steam prior to the test

• Focus on a consist method for all tests, including starting 
points (i.e. Flask water temperature)

• The actual tests should take around 5 minutes.  The 
temperature loss factor in the equation will not account for 
all heat lost during tests with extended durations.
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Equipment Manufacturers

Examples of Pure Steam Generators:

• Stilmas PSG 750 Gasbuster

• Steris Finn Aqua 2900-T-S7

• Spirax Sarco

They tend to report their 
achieved values at high load 

and test at the generator outlet

EN285 just as interested in the steam 
quality at the point of use
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Distribution Systems

Feed Water Quality

A high dissolved air percentage in feed water will 
place a greater air removal demand on generator

• Non-Condensable Gases

The longer the distribution system the greater the 
pressure loss and greater the heat loss

• Dryness

• Non-Condensable Gases

Optimal placement of steam traps will tend to 
reduce the dryness impact from the condensing 
steam

• Dryness 
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Ancillary Test Equipment

The tests require a balance and two 
thermometers (with recording ability).

Balance:

• Measure up to 1.5kg with a 
resolution of 0.1g

Thermometers:

• A range of 0 – 200°C, with a 
resolution of 0.1°C

• The accuracy requirement of the 
thermometers is referred to section 
24.4 & 24.5 and is equivalent to 
temperature probe requirements 
for autoclaves. 
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Qualification & Re-Qualification

• EN285 does not specify requirements for  the validation 
and routine control of sterilisation by moisture heat. 1

• However, PIC/s states “All sterilisation processes should be 
validated” and “The validity of the process should be 
verified at scheduled intervals, at least annually and 
whenever significant modifications have been made to the 
equipment.” 2

• EN285 is specifically for Large Steam Sterilisers.

1 EN285 Foreword 2 PIC/s Annex 1: 83, 84

Should the live steam tests be included 
with the autoclave or distribution system??
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ISPE Qualification Guideline

The PQ guidance example for a Pure Steam 
System is split into Phase 1 & Phase 2:

Phase 1: (Start up) approximately three days – sample 
each point of use at least once. Sample each 
pure steam generator outlet at least once.

Phase 2: (system consistency / stability) approximately 
one week – sample each point of use at least 
once. Sample each generator more than once.

Source: ISPE Good Practice Guide: Commissioning and Qualification of 
Pharmaceutical Water and Steam Systems Appendix 2 - Section 2.3.1.
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Qualification Considerations

1. What previous experience do you have with 
autoclaves / steam distribution systems?

2. How long does the distribution system take to 
warm up following start-up?

3. When is the autoclave able to start?

4. Are there any other users of the steam system?

5. Are multiple users able to operate at the same 
time?

6. What is the maximum demand that can be 
placed on the steam system?

7. Are there other demands on the feed water the 
could affect the quality of the feed water?

Risk Assessment
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• www.ksapharma.com

• info@ksapharma.com

http://www.ksapharma.com/
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Thank you for your time.
Questions?

Jonathan Nixon

jonathan.nixon@pharmout.net

Consultant

www.pharmout.net


