
Application
For a Temporary Refuge (TR), testing is the only practical 
method due to the higher integrity requirements over ships. The 
most widely used test of air tightness is a pressure or “blower 
door” test whereby a fan is used to pressurise an entire ship. 
The blower door refers to the method of mounting the fan and 
associated measuring apparatus in a replacement door. 
Discussions of the origins of the technique are given in Sherman 
(1998) and Sherman and Chan (2004) and HSE guidance on 
the method as applicable to TRs is given in HSE Offshore 
Information Sheet 1/2006. A variation of the blower door test 
that may be used in a TR is the “suck and blow” test whereby 
the air supply and extract system is used to provide the 
pressurisation. The blower door method essentially involves 
using the door-mounted fan to set the TR to a given reference 
pressure in its sealed-up state (i.e. the state the TR would be in 
during an incident). At this reference pressure, the air flow rate 
through the fan is determined. For most structures, the nature 
of the leakage paths means that the flow into and out of the 
structure may not be the same for a given pressure, so the test 
is carried out for both positive and negative relative pressures. 
The value of reference pressure may vary according to the 
application and various values have been adopted. Testing at 
higher pressures, for example 50 or 75 Pa, has the advantage 
that the measurements are relatively independent of the 
weather conditions at the time of the test. Higher pressures 
may also be representative of wind driven pressures 
encountered offshore. The HSE (Health & Safety Executive) 
state that “the hazard from failure of HVAC dampers to close 
on demand is defined as the loss of TR habitat via gas/smoke 
ingress”. Even with the dampers in the ‘closed’ position there is 
still an airflow leakage both in and out of the module. 
Therefore the level of the TR integrity can only be established 
by measuring the airflow ingress/egress over a period of time 
and calculating the actual leakage rate for the TR.

SERVICES
 Blower Door Test

Introduction
The Cullen Report into the Piper Alpha disaster (Cullen, 1990) 
recommended that a temporary refuge (TR) should
be provided on all offshore installations. The TR is required to 
have a defined performance standard related to its
survivability when exposed to a major accident that 
includes, but is not limited to, ingress of smoke, flammable 
and toxic gas. HVAC forms an essential part of this.
As the TR is the last space for the crew before abandoning 
the vessel, rig or platform, the HVAC system should create
and maintain a comfortable and safe indoor condition free 
of any explosive and/or toxic gas-air mixtures. The air quality
and pressure inside the TR-zone is than of top priority.
The TR (Temporary Refuge) is one example whereby there is 
a requirement to prepare and operate a written scheme
for a system of examination by a competent and 
independent person and for the recording of such results of 
that examination. MEM state that “the hazard from failure of 
HVAC dampers to close on demand is defined as the loss of 
TR habitat via gas/smoke ingress”. Even with the dampers in 
the ‘closed’ position there is still an airflow leakage both in
and out of the module. Therefore the level of the TR integrity 
can only be established by measuring the airflow ingress/
egress over a period of time and calculating the actual 
leakage rate for the TR.



Key Features
 Carry out PFEER test
 Full work pack and risk assessment procured, specific to the job
 Mobilise to site
 Complete Leak Testing (If applicable)
 Complete Test & Site Reporting
 Demobilise from site/asset
 If desired, the check-up report can be accompanied by quotations for recommended work and materials

.

Development of Method
The following TR impairment model describes the infiltration of an external pollutant into a single-zone TR. The model then calculates an
impairment time based upon the effects of the pollutant on the occupants of the TR. The figure below is a schematic showing the stages of
the model and are as follows:
1. A ventilation model: this uses data from a TR pressurisation test in conjunction with geometry and weather information to estimate the
air change rate for the TR under shutdown conditions.
2. An infiltration model to determine the accumulation of pollutants over time as a function of external concentration and the air change rate.
3. A toxicity model to determine the effects of pollutants on the occupants and hence the impairment time.
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