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HYDROSTATIC PROOF
PRESSURE TESTING

C0URSE OVERVIEW



CHAPTER ONE

�  dangers associated with pressure testing

�  fluid injection injuries

�  a typical situation of trapped pressure

�  different types of pressure tests and their definitions

�  commonly referred to publications relating to pressure 
   testing

�  legionella and the possible contamination of pressure 
   testing equipment when water is the test medium

ASSOCIATED DANGERS

This one day course covers the theoretical and practical
aspect of pressure testing with each delegate being trained
to an assessed level:

CHAPTER TWO

�  what duty holders (the employer) involved in pressure 
   testing must comply with under the Health & Safety at 
   Work Act

�  a safe system of work

�  hierarchy for segregating items under test as identified in 
   HSE document GS4  

�  examples of typical ‘good practice’ when undertaking a 
   pressure test

�  identification of ‘controls measures’ as identified in HSE 
   document GS4 covering; test procedures, the 
   maintenance and selection of pressure test equipment, 
   test fittings, test hose assemblies, and physical 
   safeguarding

�  inspection of test hose assemblies (including common 
   failure modes and discard criteria)

�  air hose connections

�  whip checks

�  burst sleeving

A SAFE SYSTEM OF WORK

SELECTION, STORAGE AND MAINTENANCE OF COMPONENTS
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SELECTION STORAGE

Pressure rating of test adaptors
and related componentsIt is imperative to ensure that all test adaptors (as well

as hose assemblies) have a rated working pressure

of at least that of the maximum test pressure which

they are to be subjected to.All test adaptors (and indeed all other threaded

connectors) should only be assembled to a mating

half having a compatible thread. It is important to

note which element within the assembly has the

lowest working pressure (e.g. this could be the
bonded seal).
NPT threads are often used in pressure testing
activities. NPT (and/or NPTF) and BSPT threads can

easily be misidentified and often incorrectly
connected to the wrong mating thread. NPT (and/or

NPTF) and BSPT threads are not interchangeable.

Thread identification is covered in the following
chapter.
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PRESSURE GENERATION

EQUIPMENT AND SUPPORTING INFORMATION

Pressure can be generated by the following methods:

HAND PUMP

AIR OPERATED HYDRAULIC PUMP

PRESSURE INTENSIFIER

ELECTRICALLY OPERATED PUMP

Low
Pressure In

High

Pressure Out

3 different (but typical) hydrostatic pressure test rigs
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ASSOCIATED DANGERS

ASSOCIATED DANGERS

TYPICAL SITUATION FOR TRAPPED PRESSURE

A SAFE SYSTEM OF WORK 
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SAFE SYSTEM OF WORK 
The use of cameras inside the pressure testing
enclosure not only allows for the test to be witness
remotely (and any leakage found), this method also
allows for the pressure test to be recorded for future
reference.

Where it is not practical to test within a purpose built
test chamber portable guarding and signage can be
used to guard around the item being tested and
clearly identify to those sharing the work place that
pressure testing is being undertaken.

The detectors can be deployed when testing with an
inert gas (for example argon).

Supervisors have a crucial role to play in ensuring
that Test Engineers follow the agreed Safe Systems
of Work. 
� Procedures should be audited regularly to highlight

any circumstances where the procedure is no 
longer adequate for the task in hand� Or to identify if the procedure cannot be followed 

as planned
� In such cases alternative arrangements must be 

out in place to adequately control the risks identified.The written instructions for when undertaking
pressure testing must clearly identify:� How to set the test up

� Selection of test fittings and associated methods 
of sealing

� How to carrying out the test
� Safe checking for leakage
� Supervision.



CHAPTER THREE

�  typical pressure test rigs

�  methods of pressure generation

�  the elements included within a typical pressure test rig

�  pressure gauges, including what factors should be 
   considered in order to select the correct pressure gauge

�  recording the test results; chart recorders and data loggers

CHAPTER FOUR

�  ‘good and bad practice’ for the storage of hose 
   assemblies used for pressure testing purposes

�  examples of factors that can adversely affect hose and 
   hose assemblies in storage

�  inspection of hose assemblies used for pressure testing 
   purposes

�  storage of test adaptors and related components

�  pressure rating of test adaptors and related components

�  damage to test adaptors and related components through 
   repeated use

EQUIPMENT AND SUPPORTING
INFORMATION

SELECTION, STORAGE AND
MAINTENANCE OF COMPONENTS

THREADED CONNECTORS AND SEALING
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THREADED CONNECTORS

AND SEALING

Medium pressure range 20K range

CONING, THREADING & PLACEMENT PROCESS (STAGE 1)

Tube Coned to an angle of of 59°/57°
Left Hand Unified Thread

PLACEMENT PROCESS (STAGE 2)

Please Note! Collars & Gland Nuts are from the

Female you are connecting into. 

Left Hand Unified Threaded Collar Right Hand Unified Threaded Gland Nut

THE PRESSURE TEST
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THE PRESSURE TEST

Test Specimens (e.g. for acceptance ofmass produced components)
Ideally for the proof pressure testing of components theminimum acceptable number of test specimens is three(but in reality this is not always practically possible). Thegreater the number of test specimens enables a greaterdegree of confidence to be placed on the test resultsgiving a greater meaning statistically.

The specimens should ideally be standard productionitems selected at random from a production batch andshould conform to manufacturing drawings andspecifications. It is possible that specimens will have tobe selected for test from a pre-production batch; in suchcases any subsequent change to the componentdesign, materials or method of manufacture mayinvalidate the proof pressure test, unless it can bedemonstrated irrefutably that such changes do notaffect the pressure retaining capability of thecomponent. Material conformity for test specimensshould be demonstrable through receipt notes, goodsreceiving inspection, material batch test results, supplierconformance certification etc.
Test Fluid
A common test fluid for proof and burst pressure testingis a mineral oil having a kinematic viscosity not greaterthan 32cSt at the test temperature. Other fluids may beused if necessary, although it is essential that anycandidate fluid is compatible with the specimen,particularly the seal materials. Testing should be carriedout at normal room temperature but within the range10oC to 30oC.

After testing certain components may retain smallquantities of the test fluid. It is important that the fluidwith which the component is subsequently used iscompatible with the test fluid and hence keeping arecord of the test fluid specification is vital.
Pressure Release
A leak-tight pressure release valve should be fitted intothe circuit so as to allow complete venting of the testpressure upon completion of the test (or earlier if this isrequired). The pressure release valve should becapable of being operated from outside of the pressuretest rig.

Proof Pressure Test Procedure
Connect the first specimen to be tested to the pressuretest equipment using appropriate high pressureconnectors and tubing. The specimen should bemounted in a manner which facilitates the bleeding oftrapped air in order to minimise the consequences ofany unanticipated burst.

Air is to be vented from the system using suitablydesigned bleed point which, when cracked open givesno risk of becoming a projectile and controls therelease of the test medium. Apply a purge pressure of<5 bar or less than 5% of the test pressure, whicheveris the lower. Maintain the pressure until the vents passfluid with no visible entrained air and then tighten thefittings and/or plugs, preferably whilst maintaining thepurge pressure.

Some systems allow for sealing by using clamps ratherthan threads.
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CHAPTER FIVE

�  methods of sealing and O-ring selection including; 
   adjustable elbows with no ‘retaining ring’, adjustable 
   elbows with a ‘retaining ring’, bonded seals with self 
   centralising web, bonded seal without self centralising 
   web, O-ring, copper washer and elastomeric seal 

�  correct measuring of O-rings

�  bonded seals including factors which influence their burst 
   pressure

�  understanding how to correctly identify an end termination
   by following 8 steps using a range of measuring 
   instruments and gauges in conjunction with tabulated data
   to positively identify a range of end terminations

�  understand the main characteristics and geometry of the 
   male and female end termination along with how it seals 
   for a range of end terminations including BSP (60° cone 
   O-ring and non O-ring, elastomeric and metal to metal 
   sealing), BSPT, JIC, SAE 45° flare, Flange, ORFS, Metric 
   (light and heavy), Metric port/stud end, French GAZ, 
   NPT/NPTF, BSP – Japanese, SAE port/stud end, Metric – 
   Komatsu, and Staple type connectors

�  the differences between NPT/NPTF and BSPT threads 
�  application of PTFE Sealing Tapes, thread sealants and 
   anaerobic adhesives

�  ‘medium pressure’ (20k) and high pressure (up to 60k) 
   cone and threaded connectors; tubing, sealing methods, 
   identification, and assembly

CHAPTER SIX

�  International Standard and scope relating to pressure 
   testing

�  Containment (GS4)

�  hierarchy of control measures (GS4)

�  testing of hose assemblies having a volumetric capacity 
   greater than that of the pressure test rig reservoir

�  typical durations of the pressure test

�  common pressure test ratios (based on working pressure 
   of the hose/hose assembly)

�  common test fluids

�  pressure testing procedure, including a practical element 
   for each delegate

�  reporting the results

THREADED CONNECTORS 
AND SEALING

THE PRESSURE TEST
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OTHER COURSES AVAILABLE
BFPA HOSE ASSEMBLY
SKILLS TRAINING
PROGRAMME

This one day course has 
been developed to provide 
an introduction into hydraulic
hose, connectors and the 
safe assembly of these
components for industry 
use. The course is 
classroom based, during the
day the attendee will gain a
knowledge and understanding
of safe hose assembly and if
applied will only enhance the
safety within the hydraulic
industry and that of the
attendee.

BFPA HOSE ASSEMBLY
SKILLS TRAINING
PROGRAMME

The skills course will take 
the candidate through the
many techniques and
considerations essential for
the safe production of a
quality hose assembly and
ultimately leading to
installation. This two day
course involves both the
theoretical and practical
elements in working with 
hose and connectors. During
the 2 days the attendees will
be trained and practically
assessed to an industry 
level of ability in working 
with hose and connectors.

HOSE INTEGRITY,
INSPECTION AND
MANAGEMENT

In this one day BFPA training
course the key themes
covered include: hose life
expectancy; risk analysis;
competence by way of a
robust competence 
assurance system; identify,
inspect & record; hose 
register – recording of a 
hose assembly prior to it
going into service; and visual
hose assembly (installation)
inspection check list. The
attendees will be assessed
during the day through a
question paper requiring a
70% pass rate.

SMALL BORE 
TUBING INTEGRITY
COURSE

This one day course has been
developed by BFPA technical
experts to give candidates a
valuable understanding of the
complexity surrounding small
bore tubing and compression
fittings. The training course
covers generic manufacturers’
twin ferrule compression
fittings, thread awareness,
tube and pipe differences 
and the preparation process,
tube manipulation (bending)
principles, common
installation and routing
techniques. Attendees are
assessed through a number 
of practical tasks and a 
theory question paper.

ON COMPLETION 

OF ANY OF THESE COURSES 

YOU CAN APPLY FOR THE BFPA 

TRAINING PASSPORT CARD


