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This supplement to the September 2000 issue contains

the report on the 2000 Membership and Graduateship

examinations by the Chairman of the Examinations Committee, John M. Cowie FIFireE
who has been assisted in this task by Mark Fisher, who compiled the individual examiners’ reporits

This supplement contains the questions setin the 2000 Graduate-
ship and Member examination papers. The comments made by
the markers of individual questions have again been published.
In order to further assist future examination candidates, markers
this year were asked to include guidance about the way the
answers should have been attempted as well as relevant points to
illustrate comments made. [ hope this slight change from
previous years’ format will further benefit those studying for
examinations in 2001, and give some indication to tutors where
the majority of students’ strengths and weaknesses occutr.
_+Each year, the Examinations Sub-Committes considers the value
or otherwise of continuing to produce marker comments in
addition to a copy of each question set in each of the 14 papers
(106 questions in total). Each year there are one or two
individual requests for further changes to the format of the
supplement.
Some years ago, the then Chairman of the Education Committee,
controversially suggested the supplement appeared fo serve no
useful purpose, other than releasing a copy of the question papers
for public knowledge and sought comments to support the
abolishing of markers comments. At the time, many members
responded requesting retention of, in their words “useful
observations from experienced examination markers”.

As we are now five years on and reviewing all examinations,
syllabi and Institution qualifications, 1 feel it is appropriate to
again seek views, comments and observations about the value of
this supplement. A final decision will be made at the end of this
year by the Committee to further review or cease production of
the comment section from this supplement.
Those wishing to respond are asked to consider the following
aspects of the examination process:
«  Markers comments.
«  Supplement layout.
«  Examination issues generally.
+  The date of examinations (2nd Thursday & Friday in
March annually)
«  Study material (books, journals etc.).
+ IFE Journal information for students/examination
candidates.
Responses should be marked ‘Examination Supplement
Comments” and arrive at IFE Headquarters, 148 Upper New
Walk, Leicester LEl 7QB, England, not later than Friday 15th

December 2000.
John M Cowie FIFireE
Chairman Education Committee

REPORT ON IFE EXAMINATIONS 2000
Membership Examinations

Paper 1 - Fire Engineering Science
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Question 1.5: @) Define the terms ‘earthing’ and ‘bonding’ as
used in electrical situations; and b) Describe in detail the essential
Seatures of an earth fault loop and the methods by which it may be a
source of ignition.
The question required two definitions and simple answers. If
candidates included the following list regarding earth fault loops
they would have been awarded six points:
1. The earth conductor from the point of fault;
2. The consumer’s earth terminal;
3. A metallic return path (eg cable sheath) where available or
through the ground as an alternative return path;
4. The path through the earth neutral point of the transformer
winding line conductor back to the point of fault;
This question however did not attract high marks at all, and
candidates missed the opportunity to include diagrams in their
answers which could have attracted higher marks and saved them a
great deal of writing.

Question 1.6: Explain the nature, properties, industrial processes
and hazards associated with the use of plastics.

This question was split into four areas associated with the use of
plastics — nature, properties, industrial processes and hazards, Each
area attracted similar marks.

The question was relatively well answered, and many scripts
demonstrated a good depth of knowledge regarding the chemistry of
plastics. Although most candidates were familiar with the hazards
and properties of plastics, some demonstrated a lack of knowledge
regarding the nature and processes associated with the subject

Question 1.7: a) Discuss the main ingredients which are used in the
manufacture of paints and varnishes, and b) Discuss the hazards
associated with their use.
This question posed a problem in producing a structured answer. If
candidates were to have logically followed the requirement of the
question and not deviated (ie included exhaustive scripts detailing
firefighting methods which gained them no marks), they could have
allowed themselves to concentrate on  relevant detajl.
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The model answer for Cadmium chemical formulae Cd, is as

follows:

Toxicity: A silvery white metal. The metal fumes and dust are very
poisonous (similar to arsenic and mercury) although the
effects may not be felt for some time.

Handling and Storage: Care in handling: in the form of a dust it will
ignite when exposed to flame.

Firefighting: BA sets need to be worn and dry sand used (not water
or any form of liquid or gas extinguisher).

Question 1.10: A fire compartment has been built according to the
following data and is to be fitted with a sprinkler system. Calculate
the number of sprinkler heads required.

Mass of material (timber equivalent) = 2675 kg
Calorific value of timber = 17.6 Mi/kg
Specific heat capacity of water = 4.2 ki/kg* K
Latent heat of evaporation of water = 2260 kl/kg
Initial temperature of water = 20°C
Final temperature of water = 70°C
Assume 10% of water is evaporated during the application
Time for application of water = 4 minuies
Flow rate per sprinkler head = 500 litre/minute
This question proved to be an unpopular cne with the exception of
15 candidates who each scored 18 or more marks. The majority of
candidates scores were very low and failed to achieve a pass. From
the information provided in the question, the candidate should
calculate:
1. Total heat produced by a fire in the compartment
2. Using the variable m to equal the mass of water required, the
total heat the water will remove is equal to
Heat to raise the Heat to raise Heat required
temperature from < temperature from - to vapourise 10%
20°C o 70°C 20°C to 100°C of the water
3. Total heat produced = heat water will remove
4. This leads to the mass (and hence volume) of the water
required
Worpher of beads required _ Total cuantiny of vetor eoguined.
Flow zabe of spoinkisr hesd
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enclosed shopping mall in which a large shop unit is undergoing
complete refurbishment, whilst still open to the public.
30 candidates attempted this question. Unfortunately the highest
mark was 10. Candidates did not approach the question logically by
differentiating between the two scenarios of either leaving the
sprinklers on or turning them off. The latter of course would require:

1. Separation of unit from shopping mall;

2. 1 hour fire resistance;

3. Monitor the effect of surface spread of flame, especially with

regard to the materials adjacent to the mall;

4. Floor to soffit separation;

5.  Limit combustible materials;

6. Do not reduce the mall width,
1f candidates included this list in their model answer they would
have attracted the 10 marks on offer.

Question 2.4: People react in a variety of ways to fire. Discuss the
following in relation to fires in domestic property: (i) the range of
reactions that may occur; (ii) the factors that influence these
reactions; and (iii) the possible consequence of the various reactions
Some very good scripts were received, and marks were awarded to
candidates who clearly divided their answers into the three
categories requested in the question.

Many candidates were either confused regarding the requirements of
the question and therefore mixed and matched their answer, some
candidates just drafted a list of responses to the three sections and
didn’t discuss each issue as requested in the question.

Candidates are therefore reminded to read and, more importantly, to
understand the question and its requirements. Of further importance
is the need to carry out the necessary pre-examination study in order
that candidates can produce confident, structured answers.

Question 2.5: Describe in detail an appropriate maintenance
schedule for the fire alarin and emergency lighting systems of alarge
hospital.
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commercial use, separate and dedicated means of escape and
protection of services. Within these arrangements other marks were
available for further detail provided.

Question 2.8: Discuss the fire safety recommendations you would
make for the construction of a library and records centre. The
building would be in two parts; one offering public access, and the
other offering extensive racked storage for valuable archive material.
What an opportunity! The question was clear and made reference to
2 building consisting of both a library and record centre. Candidates
should have immediately offered separation of the two different uses.
What construction materials were used, surface spread etc.

Now consider the records store. The occupier requires to maintain
these records, so let’s include a suitable fixed extinguishing system.
Sprinklers only = 1 mark; but the inclusion of a carbon dioxide
system would have altracted another mark. With the inclusion of a
fire alarm system (to include automatic fire detection, portable
firefighting equipment, provision of salvage plans, means of escape
and we have now not only achieve a pass mark but we would have
equally scored the highest mark achievable.

Paper 3 - Fire Protection Technology
Question 3.1: Transmission delay in fire alarm systems may, in
certain circumstances, be used lo reduce the instances of false alarms
of fire. a) Outline the normal sequence of events following operation
of a fire alarm where a transmission delay unit has been fitted; and
b) Describe any restrictions that should be applied fo these systems.
The first part of this question was rarely gttempted by candidates
which demonstrates an inadequate level of knowledge towards this
subject, the recommended answer for this part of the question
included

1. Activation of the fire alarm system by a manual call point
would sound the alarm, and transmit the alarm to the remote
manned centre without any delay.

2. Unless a prior arrangement exists, the call to the fire brigade
on remote manned centre may be delayed for up o two
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Secondly, with regards to the potential for false alarms, candidates
should have discussed the vulnerability of each type of detector and
the design features that can be utilised to prevent them.
This was quite a popular question, and excellent scripts were
required. These included detailed explanations of both types of
detector, their inherent qualities and limitations; the inclusion of
accurate diagrams also allowed some candidates to demonstrate
these principles,

One area where some candidates did lose valuable marks was by not
discussing why false alarms may be generated. Candidates are
reminded that bibliography for this question is contained in the
Manual of Firemanship book 9.

Question 3.4: Discuss the requirements of a sprinkler system
designed for life safety.
Congratulations to the candidates who scored 18 marks for this
question, they followed the model answer outlined in the Manual of
Firemanship book 9. Pages 8-10 and included within their answer
the following points.
L. The system should be a wet type.
2. No zone shall extend to an area of a building under separate
ownership.
3. All practical steps shall be taken to ensure continuity and
reliability of water supplies.
Some overseas candidates, in particular, unfortunately confused
sprinkler protection for life safety with the provision of domestic
sprinkler system. Half of the candidates failed to score above S,
which shows that a gredter degree of understanding of the subject is
clearly required.

Question 3.5: ‘Mass Transport’ is a broad term given to the physical
mavement of the atmosphere in a fire. It is by this phenomenon that
some detectors are designed to operate. Discuss the principle of
‘Mass Transport' and the various characteristics of this
phenomenon used in the design of detection systems.

This question should have allowed candidates the opportunity for a
high score, since the subiect of Mess Transport is well documented.
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Question 3.8: Intumescent materials contribute significantly to the
protection of buildings and people in the event of fire. Discuss the
essential properties for an effective intumescent material.

Few marks were achieved by the majority who clearly had little
knowledge of intumescent materials. Three candidates, however,
demonstrated a wider knowledge of this subject and achieved
excellent marks.

Paper 4 - Building Construction
Question d.1: Describe in detail, the collapse sequence of a steel
portal frame building involved in fire.

This was a relatively popular question that asked for a detailed
description of the collapse of a steel portal frame building.
Many candidates directed their answers to include the qualities of
steel when used in building construction, although this was not
required, this line of answer could have led into the areas that were
covered in the recommended answer i.e. expansion of rafters,
deflection of the eaves.

Marks were awarded to candidates who described the formation of
hinges, axial thrusts, torsion instability and, last, cantilever forces.

Question 4.2: Discuss the propagation and spread of flame
characteristics of materials used in the construction of large tented
Structures.

Many candidates were familiar with the materials used in tent
construction but not so aware of how they behaved in a fire situation.
To have gained additional marks, candidates should have mentioned
issues such as the effects of linings, debris and internal contents, and
safe distances between tents and marquees.

Question 4.3: Detail the main objectives of passive fire protection in
buildings, and comment on the methods by which these objectives
can be achieved.

This question again illustrates that candidates must double check the
requirements of the question before attempting the answer.
This was apparent when candidates lost valuable marks detailing
active fire protection rather than passive fire protection measures
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Candidates lost the opportunity of gaining marks by failing to discuss
the areas of core melting and creating voids, delamination and the
possibility of fire spread through the panel core. Home students who
applied their practical knowledge gained from site inspections and
reading relevant articles referring o sandwich panels should have
scored better — be prepared, read Fire Safety of Sandwich Panels,
Summary Report No 76, 1997, ] Harwood and B Hume.

Question 4.6: Describe in detail the considerations that should be
taken when designing a smoke ventilation systen.

This was a very popular question for both the Home and Overseas
candidates; and the majority of candidates achieved a pass. Two
excellent scripts were received, gaining those candidates a mark of 18
and 17. Well done. It is pleasing to see that worldwide students not
only have an excellent understanding of smoke travel, but of the
associated elements of smoke plumes, entrained air, buoyancy and
smoke reservoirs. Some candidates, however, did lose time
describing AFD and sprinkler systems, which indicates they probably
did not read and understand the requirements of the question.

Question 4.7: Discuss the concept of risk assessment in relation to
the structure of a building.
With regard to fire, the principles of risk assessments still remain in
their infancy, which probably explains why this relatively easy
question was not popular with candidates.
Many scripts discussed the concept and process of risk assessment in
detail; but candidates were not asked to comment on these points. The
question was specific in its requirements and looked for a discussion
of risk assessment in relation to the structure of a building, no as
some suggested, a risk assessment based around life safety.
Let us now in hindsight look at the question again and visualise the
following items taken from the recominended answer
1. Through the wall - as a result of failure of integrity and
insulation
2. Within a void - fire prevention into a void and unrestricted
access into the next enclosure
3. Vim wirdews - spresed te apger foers vie the failuss of 2
il o
4. YWiihin a Bagads - fire spezed hobind mod widhis 9 fasade
The hibliopraghy for this gwston & Dr & Cople “Whan are
sandwich panels safs in & Sre” nalitution of Fire Bnginzaa Tonnal
Yol 35, Mo 198, Jamuay 1999,
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This was a wide ranging question which attracted a large number of
different approaches, many of which attracted respectable marks.
Most candidates addressed the implication of an equal opportunity,
but discussion on the concepts involved was sparse. Concepts which
when discussed would secure marks included: economic, social and
legal pressures on an organisation, an understanding of equality and
fairness, and recognition that every individual is different.
Candidates are to be mindful to address both parts of the question to
secure high marks.

Question 5.3: Describe the characteristics of an organisation
committed ta the development of Total Quality Management.
This question was generally well answered with a number of
candidates achieving high marks. The candidates that felt confident
with this question through a regime of pre-examination study
submitted excellent scripts and dealt with the answer by dividing it
into parts, as examples:-
1. Customer focus;
2. Processes;
3. Role of staff; and
4.  Leadership
And using their knowledge had the ability to expand on their points
to include
1. Meeting customers’ needs, dealing with dissatisfied
customers and improving ways to meet these needs.
2. Process, planning and control, improving using comparative
date, benchmarking, problem solving methods.
3. Staff skills and development, encouraging ideas and
awnership and treating fairly.
4. Co-ordinating, valuing and motivating, developing the right
culture.

Question 5.4: Discuss in detail the different types of management
structure, defining the relative advaniages of each.

This question proved unpopular with candidates, the low response
would suggest that the question looked too difficult. The three
ImanagemEn: Rlctorss fouf venied diguseioy wars s of
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4. Customer care focuses attention on important issues.

5.  Customer care brings benefits to an organisation.
Candidates would have achieved high marks if these points had
been discussed in detail.

Question 5.6: Discuss in detail the benefits of Critical Incident
Stress Debriefing. :

All candidates who attempted this question demonstrated through
their scripts a high level of awareness of the principles and strategies
of critical incident stress debriefing.Many candidates offered good
examples of practical help and assistance that they or their
colleagues had offered within their own crganisations.

It was therefore reassuring that the article concerning this subject
that was recently published in the Fire Engineers Journal had been
read and understood by so many professional fire engineers.

Question 5.7: Define the principle elements of competence based
training and assessment.

The bibliography for this question was intended to be primarily an
article in the January 1999 issue of the Fire Engineers Journal, but
articles that focus on training for competence can normally be found
within any modern management journal. However, that aside, this
question offered candidates an opportunity to score well on what is
a topical subject; but candidates appeared not to have read and
understood the requirements of the question, as many saw this as an
opportunity to explain their own understanding of competency based
training. Within submitted scripts, elements that would have
benefited from more attention were the policy statement and the
strategy on how (o effectively achieve it. Recording systems again
were often omitted from answers — this was worth three marks.
Candidates must ensure they answer the points within the question,
it is often the case that candidates waste time describing irrelevant
information and gain no marks in the process.

Question 5.8: Discuss the essential features of an occupational
health and safety programme.
Read the auestion, sit back and think ahout it, consider the wider
issmes. Pormulate - aither in yowr msiad or on sorsp papss — @
sirieinred redpomise sl the selieat jpoinis; then and only Hen pur pen
o paper. Usadidates who chose his guesticn oo often direaad their
apeers dovwn wamo funwels.
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1 Auwslysis of perdormenes, problems and hazards,
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training systsnl.
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Question 6.3: Discuss the factors ro be considered in determining
operational firefighting tactics at an incident in a tunnel.
At first glance, for the operational candidates this question possibly
looked easy. Many candidates submitted scripts that should have
answered the question comprehensively; but because their answer
had been based on personal experience rather than incident
command strategies, they lost valuable marks. This is clearly an
example of a question where it is not appropriate to rely on what you
know and understand, even if within your organisation you are
deemed a specialist. You must prepare yourself properly for the
examination in hand. Some of the points to be discussed from the
recommended answer are as follows.

1. Nature of fire

2. Consideration of siting of appliances and equipment.

3. Appropriate and safe deployment of personnel.

Question 6.4: With particular reference to fireground operations,
discuss reasons for adopting trunk radio systems rather than non-
frunked alternatives.
For the majority who sat this paper, this question appeared to be
complex and technical in nature and so only the brave few attempted
it. Yet this is far from the truth. Candidates must therefore have been
poorly prepared for this type of question. With regard to the
advantages of trunked systems, I have included below the five points
referring to trunked systems from the model answers that if properly
covered would have gained 10 marks.

1. Greater flexibility.

2. Permits dynamic configuration of talk groups.

3. Allows prioritisation of transmission depending on message

status.

4. Increased radio channel frequency.

5, Inoreased wiilisstion of duss of 2le services (sg. taismeny
inwnge wansfer e},
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If you included these points in your answer you could have achieved
10 marks.

Question 6.7: Detail the factors (o be considered prior 10
introducing a new item of equipment into operational service.
As you can imagine this question was very popular. It could be
understood and applied to every walk of life, for you would consider
similar points. Those who did consider the following points would
have scored high marks and comfortably passed this question as
many did.

1. Intended use of equipment.

2. Assessment of the functionality of the equipment.

3. Assessment of the Health and Safety considerations

4. Assessment of the training requirements prior to and

following the introduction of the equipment.

Question 6.8: The introduction of an incident command system at an
incident invelves the application of an appropriate tactical mode for
firefighting. Describe in detail these tactical modes, giving
appropriate examples to illustrate your answer.

This question offered the candidates the chance to score very high
marks, the subject matter is current and has developed greatly over
recent years. The question required a description of the three tactical
modes: offensive, defensive and transitional - and an example of each.
A few candidates failed to score sufficient marks to achieve a pass as
they probably focussed on their own command and control system,
which bears little resemblance to the generaily accepted and wider
approach.

Paper 7 - Aero Fire Studies

Question 7.1: Discuss the main considerations and actions to be
taken when attending aircraft engine fires.
This was a popular question, with the majority of candidates not only
achieving a pass, but also demonstrating a broad knowledge of
general aviation firefighting, with regard in particular to engine fires.
High macks wors swapled lo enswars thet were logical and
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Marks were awarded to candidates who were able to differentiate
between classes and groups of hangars. Also, high marks were
awarded to candidates who demonstrated a clear understanding of
the details of separation between hangars and clusters of hangars.

Question 7.4 Describe in detail the points to consider when
rescuing aircrew from military aircraft.
Within the subject of aviation this question crops up on 2 regular
basis. Candidates appeared to understand this and the majority who
scored excellent pass marks had read and understood the
bibliography associated with this question.
The three areas that attracted the highest marks were:-

1. Description of the method of operating the MDC

2. Description of the method for making ejection seats safe.

3. Description of the method of releasing the air crew from

PEC and of lifting aircrew clear of the cockpit.

Question 7.5: Describe the classes and divisions covering the
carriage of dangerous goods by air as defined by ICAQ and IATA.
The definition of dangerous goods associated with aviation is any
article or substance, which is capable of posing significant risk to
health, safety or property when carried
There are nine separate classes which include the following:-

1. Explosives

2. Gases

3. Flammable liquids

4. Flammable solids
Two candidates submitted faultless answers and achieved the full 20
marks. This was indeed a popular question, and in the main was
attempted by candidates who were confident through being properly
prepared.

Question 7.6 Describe in relationship to aircraft fires:
(i) the concept of critical area; (ii) the way in which the critical area
is used to caleulate the amount of water required for foam
production to control a fire; (iii) other factors, which affect the
gty of wies needad fo extingusizh the fire.
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The manner in which the question was answered illustrated that
candidates appeared to have adopted a logical sequence, but many
candidates failed to add sufficient detail to attract top marks. This
simple statement taken from the recommended answer attracted in
itself four marks: ‘Cause of fire, aircraft familiarisation, and
practical use of equipment and search and rescue techniques.’

Paper 8 - Fire Investigation
Question 8.1: Discuss electric lighting as a source of ignition.
Most candidates presented their answers in a discussion style as
requested, with many experienced fire investigation officers
supporting their answers quoting case histories. Other marks were
also available to candidates who understood the subject well enough
to use diagrams.
Marks were lost by some candidates who concentrated on describing
how electric lights work rather than discussing their role as a source
of ignition. Again, marks were not awarded to scripts that described
various electrical fires that were unconnected with lighting.
Candidates are therefore reminded to concentrate and direct their
answers in the direction that the question requires, support answers
with facts, e.g. temperature of different types of lighting, use
diagrams, especially when they appear in the bibliography.

Question 8.2: Discuss the potential errors that could be made by
investigarors of fatal fires.
Few candidates demonstrated evidence of having read the associated
bibliography for this question, but instead relied on their own
experience of previous fatal fire investigations. Whilst exploring that
avenue, candidates appeared to lose sight of the questions
requirements. i.e. discuss the potential errors made by investigators.
The marks were available, and many snapped them up by the
inclusion of the following points that form part of the recommended
answer. [t must be stressed again, candidates must read the question
and realise what is being asked for.

l. Destruction of evidence
The strict adherence to fire investigation theory
Feilwee to sxamine bodiss closely
Frime io carry oui & Sl regstigati
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Question 8.6: Explain how photography should be used to help
document the fire scene.

This was the most popular question of this paper, congratulations to
the six candidates who achieved 18 marks and over.
Most candidates comfortably achieved passes in this question,
submitting detailed scripts; others did not fare so well, their
knowledge of this subject was not comprehensive, and where detail
was required it was sadly not provided.

For those who will be re-sitting this paper next year, the
bibliography for this question is Cook and Ide's ‘Principles of Fire
Investigation'.

Question 8,7: Discuss the problems associated with using the
criminal term ‘Arson’.

This again was a popular question which disappointingly only
attracted average marks from candidates who appeared to answer the
questions relying on their own experiences rather than the
information given in the recommended answer.

Candidates also commonly lost valuable marks by only discussing
the signs of arson and forgetting fire setting.

Question 8.8: Discuss in detail the following terms:
(i) Deflagration; (ii) Endothermic & exothermic; (iii) Pyrolysis; (iv)
Stoichiometry

This question was divided into four parts, which each attracted
five marks. The question was popular and well answered by the
majority who attempted it.

The question was straightforward, unambiguous and required short
answers for each definition.

1. Deflagration - A very rapid oxidation with the evolution of
heat and light, and the generation of a low energy pressure
wave that can accomplish damage. The reaction proceeds
between fuel elements at sub-sonic speed.

2. Endothermic and Exothermic

Endothermic - absorbing heat during a chemical
reaction
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Answers should have been confined to travel distances, levels of
protection, alternative structural provision and number of exits.

Question 9.3: a) Define the term ‘Metacentric height';
b) Show with the aid of a diagram: (i) An unladen ship with a
positive metacentric height; (ii) The effect of placing a heavy cargo,
centrally low in the hull; (iii) The effect of placing a heavy cargo,
centraily on the upper deck; and c¢) Explain in detail how these
effects have a direct bearing on the ship’s equilibrium.

This was a popular question and some excellent scripts were
received scoring very high marks.

Candidates had clearly researched the subject and to their credit
submitted well presented, logical scripts including clear diagrams
with additional explanations

Uncommonly, some candidates did lose marks by confusing
metacentre and the centre of buoyancy.

Question 9.4: Discuss the problems associated with fires on board
insulated ships.

Many of the scripts received were usually incomplete which gives
the impression that the question was unpopular and answered last in
the desperate attempt to gain the odd mark or two.

Candidates were obviously ill prepared to confidently attempt the
question, and candidates should take the opportunity to review the
bibliography associated with this question.

Question 9.5: When pre-planning for a major marine incident: a)
Describe who should be involved in the process; and b) Discuss in
detail the features of such a plan.

With few exceptions this question was answered well, and many
candidates achieved a comfortable pass.

Candidates presented their answer in a logical format including
detail of the following points:

1. Committee constitution

2. Predetermined attendances

3. Access/Assembly

4. Marpower

5 Bhier supplies
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Question 9.8: Describe how counter-flooding can be an effective
method of damage control when dealing with a fire aboard a ship.
Although all candidates managed to describe the principles of
counter flooding, only 15% did so with sufficient detail in their
answers to attract a pass mark.

Marks were gained by outlining the purpose and use of counter
flooding and, more importantly, the precautions to be ohserved prior
to counter flooding.

Poor preparation is blamed for the low marks achieved by candidates
for this question

Paper 11 - Disaster Planning and
Emergency Management

Question 11.1: Define the term ‘Major Incident’ in the context of the
emergency services and discuss the merits of contingency planning.
This proved to be a popular question and some candidates submitted
excellent scripts. Some candidates unfortunately drifted away from
the requirements of the question and gave detailed descriptions of
major incident sites. Candidates were awarded marks for presenting
clear structured answers that concentrated on the subject matter.

Question 11.2: Discuss the role of the Emergency Planning Officer
before, during and after a major civil disaster.

Candidates demonstrated a sound understanding of the role adopted
by the Emergency Planning Officer at the various stages of the
incident. Valuable time was lost by many candidates who over
elaborated on the merits of employing an EPO and how the EPO
would support the wider role of the Local Authority.

Question 11.3: Discuss the main principles of adopting an
‘integrated approach’ to emergency management in preparation for
a major disaster.

Candidates generally had not prepared themselves for the question
which was reflected in the low take up and the respective low marks.
Good marks were awarded to the minority of candidates who gave
examples of partnership schemes related to integrated emergency
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Question 11.6: The effective exercise of command, control and co-
ordination of action at major incidents is dependent upon the
provision of effective inter-agency communications. Discuss in detail
the problems that can arise when using communications equipment,
Avery poorly answered question which reflected the high number of
candidates failing to achieve good marks. Candidates who understood
what was required gave a good overview of the inter agency issues and
the practical problems which impede effective communications.
Most candidates demonstrated a good understanding of problems
relating to radio interference, siting of vehicles and different
communication media, but at that point the information train stopped.
Candidates need to reflect at member level the need to demonstrate
a broader application of the organisation and technical issues which
impact on major incidents,

Question 11.7: The pattern of media reporting fails into a number of
distinct phases following a civil disaster Detail these phases and
discuss ways in which media presence can be positive,

The proved to be a very popular question and generally was well
answered; some candidates in fact submitied near perfect scripts.
The more positive approach to the answer was one in two parts as
specified in the question

Without exception candidates attempted to discuss the positive
benefits of media reporting, although poor answers in both parts
usually contained an absence of detail, or detail that was repeated
throughout the question,

For those candidates who may have to resit the paper again next year
it is important to remind them to:-
1. Read the question carefully
2. Set out a clear structured answer
3. Avoid duplication of information
4. At membership level you must be able to demonstrate a
sound understanding of the important points and be able to
articulate these precisely in the answer.

Question 11.8: a) Explain in detail why the identification of victims
is important following an incident with mass fatalities:and b)
Outline the methods that are available to carry out this rask.
Although 11.8 was the last question in this paper, it still attracted a
large number of attermpts, which in the main were well answered — and
some candidates achieved very high marks. The question was split
into two areas: the importance of victim identification was the more
popular part of this question, and answers included points such as:-

1. Legal reasons

2. Social and religious

3. Investigative
Additional marks were awarded for more detailed accounts of how
victims are identified e.g. through the Home and Away teams in
forensic odontology.
Candidates are again reminded to present answers clearly and
answer all the points of the question.
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majority of marks for this question were below 10. When you
consider the regularity of this type of question and the fact that it
does occur frequently as an actual cause of fire world-wide, it was
disappointing that the basics of

1. Tar boilers.

2. Other work/risk activities underway in the same

environment.

3. Safe removal of residues.

4. Consideration of alternative repair methods.

5. Gas cylinders.
were rarely included in candidates answers. Candidates did however
show a good grasp of the removal or covering of combustible
materials, provision of fire extinguishers and provision of trained
staff to maintain an active fire watch. Candidates wasted time
discussing means of escape, provision of sprinklers/automatic fire
alarms which were not relevant to the question.

Question 1.7: When determining a fire evacuation plan for a place
of work, describe the particular points to be borne in mind when
preparing such a plan.

This question proved popular for candidates who followed two
distinctive routes to their answer. The first, which was the correct
style of answer, described the main points of an evacuation plan, and
the second which lost marks and wasted valuable time was to
describe means of escape issues such as building construction, travel
distances etc.

Question 1.8: Discuss the responsibilities and duties of attendants
at smaller premises being used for public entertainment.
Generally this question was poorly answered, however, candidates
did display a good knowledge of the broad areas of maintaining safe
conditions and the control of areas within the premise.
Chapter 12 of the Guide fo Fire Precautions in Existing Places of
Entertainment and the Like Premises also details other
responsibilities and duties of attendants like:-

1. Accountability for the number, age and any disabilities of
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Paper 2 - Operations

Question 2.1: Accurate information is essential for the fire officer
who is considering the correct respanse to a ship fire where the ship
is located off-shore. Detail the information required prior to the
initial response.

This was a popular question with some candidates achieving high
marks. Marks were gained when aspects of firefighting were
mentioned, but some candidates submitted extensive answers
relating to rescues which was not required. Further study into
“stability and free board” should be undertaken when preparing for
future examinations.

Question 2.2: Detail the different power tools carried by fire
brigades, describing in your answer the tasks for which they can be
used and the means by which power can be supplied.

To the home candidates this should have been a “bread and butter”
type question. Although some excellent scripts were submitted,
more often than not candidates settled for just listing the different
power tools; they didn’t follow the instructions in the question and
explain which tasks can be used for each tool and by which means
of power can be supplied. A few candidates lost marks for using the
manufacturer's name instead of the general term for a specific power
tool.

Question 2.3: Prepare an action plan that includes points to be
considered by the fire officer who is faced with an unignited leakage
of liquefied petroleum gas from a bulk storage vessel located in a
populated area.

319 candidates chose this question, and disappointingly the highest
awarded mark was only 16 — achieved by one individual. Having
compared the various answers for this question, the marker was in
no doubt that had candidates read and understood the question, there
should have been no misunderstanding regarding the definition of
vessel being that of a container, and not a ship. Also that this was a
“static” bulk storage vessel and not a transportable container.

One other common failing from candidates was their confusion
between the terms “up wind” and “down wind”.
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Candidates achieved good marks for part A of this question, but with
regard to part B marks were commonly lost by failing to consider the
wider implications of dealing with environmental pollution
incidents. Instead, candidates preferred to draw from their own
experiences of attending smaller roadside spillages, possibly easily
dealt with by a bag of abscrbent granules,

Decontamination procedures were also in the main poorly detailed
and references to global environmental issues were also not asked
for.

Question 2.7: Tv enable the fire authority to deal successfully with
a major disaster it is essential that some degree of pre-planning is
carried oul. Discuss the considerations that need to be implemented
Jor control and communication as part of any pre-planning.

The bibliography for this question was the Manual of Firemanship,
Book 12, Part 1, Chapter 4. It was clear to the marker that adequate
time was not allocated to researching this topic.

A few good scripts were received which gained good marks for
covering the subject matter from the highest level down to the
actions at the sharp end. Many candidates elaborated on the types of
incident that would require pre-planning which lost them valuable
time and no marks.

Question 2.8: A number of different fire fighting systems, both fixed
and portable, are available for use on oil tanker ships. Briefly
explain each of these systems.

This question was not popular amongst candidates, and for those that
selected this question, only a few gained good marks. The question
asked for a brief explanation of each of systems, and therefore the
candidates who restricted their answer to a list of systems lost the
majority of marks that were available.

Some excellent diagrams were produced, but unfortunately their
explanations proved to be sketchy,
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a) If the eross sectional area is 5 mm? and r = 2,45 x 105 ohm metre,
plot a graph to show the increase of resistance with length; b) How
long would the specimen be 1o have a resistance of 6 ohm, c)
Determine the cross sectional area of a 6 ohm specimen when the
length is limited to I metre.

This was a popular question with approximately !/ of candidates
gaining a pass. The question required the use of a graph to illustrate
the increase of resistance as the length of the cable was increased.
Candidates who laid out a table of length and resistance, plotting the
results on to a graph gained marks, Some candidates failed to answer
part two and obviously lost marks. Candidates who used the
information obtained from their calculations to work out the cross
sectional area of a 1 metre length of cable with a 6 Ohm resistance,
gained marks.

Candidates should be mindful to show all working and not rely on
calculators; marks cannot be given in the event of a calculation error
if the marker has no information to work from.

Question 3.2: a) Define Stress, Strain and Hooke's law; and b) A
section of timber 175mm x 75mm x 75mm is compressed 2 mm by a
force acting at right angles to the longer side. If the Modulus of
Elasticity (E value) is 9.6 kN/mm?, calculate the size of the force
exerted.

This was not a popular question, and few candidates gained a pass.
Candidates who defined stress, strain and Young's modules gained
marks. The candidates who did this, and in addition, substituted the
information given in the question for the formula gained extra
marks. .

It was pleasing to note that one of the 33 candidates who chose this
question gained full marks, well done.

Question 3.3: An empty 60 litre petrol tank has a mass of 10 kg. a)
What will be its mass when filled with a fuel of density 720 kg/eubic
metre; and b} If the tank and contents are then raised to a height of
25 metre in 15 seconds by a pump with a 5 kW rating, calculate the
efficiency of the pump. (g = 9.8 m/s?)
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This was a very popular question, generally well answered with a
number of candidates gaining full marks.

In connection with the Kelvin scale of temperature, candidates who
failed to practically apply the formula lost marks. Candidates are
reminded that to define Boyle's, Charles and the General Gas laws
isa common question in both the IFE and the Fire Services Statutory
examinations, and the three definitions need to be accurately
memorised to obtain the marks available.

Question 3.6: a) Explain what is meant by “radicactive decay”;
and b) If you are given three radioactive sources each emitiing a
different kind of radiation, what evidence or experiment could you
use to identify the radiation from each source?

Generally the first part of the question was well answered; however,
for the majority of candidates, extra marks could have been obtained
if their answers were more specific regarding the process of
radioactive decay, in particular to the action that takes place within
the nucleus during the decay process.

‘With regard to the second part of the question, it was apparent that
the majority of candidates were aware of at least one of the two
methods that could be used to identify what type of radiation was
emanating from each of the three given sources.

The first method involves passing emissions between the opposite
poles of a magnet causing the particles to deviate, dependent of their
inherent charge.

The second method would involve shielding the emissions using
various barriers.

Question 3.7: a) If the formula of n-heptene is Cz H,, calculate the
quantity of carbon dioxide produced from 15 kg; and b) If 4 m? of n-
heptene were burnt and the carbon dioxide produced subsequently
released into a room measuring 10m x 5m x 3m, what percentage
concentration of the air (by volume) would it produce; (Atomic
masses. C=12 0O=16 H=1I)

Only 108 candidates attempted this question and the majority of
those unfortunately failed to obtain a pass mark.

For the candidates who were successful however, excellent scripts
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however, appeared to have lacked the knowledge that should have
been gained through thorough pre-examination study, and restricted
their answer to Newton's Third Law in the hope this would be
adequate to gain a pass mark. For those candidates, minimum marks
were awarded.

Question 3.10: A car of mass 1000 kg travelling ar 72 km/hr is
brought to rest by applying the brakes. Assuming that the kinetic
energy of the car becomes transferred to internal energy in four steel
brake drums of equal mass, find the rise in temperature of the drums
if their total mass is 20 kg, the specific heat capacity of steel is 450
J/kg °C and the work done is equal on all drums.

139 candidates chose this question, 52 of those submitted excellent
scripts that achieved full marks, congratulations!

This being the last question on this paper may explain why other
candidates appeared to rush their answer, and by doing so made silly
mistakes like failing to convert Km/hr to m/sec before using formula
1/, mpi? to ascertain kinetic energy. Others simply lost marks by the
careless positioning of the decimal point, either in the workings or in
the final answer.

Paper 4 - Management & Administration
Question 4.1: a) Outline McGregor's “Theory Y in relationship to
motivation; b) Expand this theory and compare “Theory Y”
management behaviour in relation to the whole organisation.

The concept of theory 'Y’ was clearly well understood by most
candidates who achieved excellent marks. With regard to the second
part of the question, some candidates gained excellent marks for
submitting seripts that took an overview of not only McGregor's
assumptions that promoted a user friendly environment within the
organisation, but importantly linked that with Maslow’s higher level
needs that are the prime motivators at work according to Hertberg.

A few candidates however, appeared confused with the issues of
motivation and responsibility against those of ambition and
promotion, which suggests this subject is not yet fully understood.

Question 4.2: Discuss those aspects that must be considered before
a counselling interview can be undertaken.
This wos 8 Segle wassgement qrepion dil offend fie oopsrunity
for candidutes to guin vy good macks. The qoestion wsquied murs
tham & Vst of geoecalilics eod sacdideies 1ot marks by not
elaboraring on isguse such 03 & sultable room shonld Ba wavided,
Other cantidates failed 1o anderstand the parpose of a sounsalling
intersiere snd didsi dizensa-

aj s the courachier sonopessmt?

B} s the coumsellor shile to s poida Wiafter own mocslity and

prefudices (0 sgablish rapporl

Uithey aveas of sonsidersting we:-

£ The geintog of sufficient personie informaion

i} Oenfidentalicy

iy Tuse sibesation )
Al of thege paint: cearfsd wdil ireen sithey 2 o 3 marks, candidarss
ary thorefors sdvised thal ts is 2 common qusstion aed further
stodty I thiz ares shoukd be underslken,
toreifon 430 #) Describe Y procadured desma ragebred for o
smeeting: and i) Detndl fhe ramonstbifities of the chadrperson,
Far the mjerity of candidetes with speisase of committes work
thig epegnion shonld heve been & gif, yer dissppolntiegly the highest
mark achizved was 11
Candidates shanld be windfd of the prossdore) frems thar am
pdosied & union mesings, safion commsaders estings,
paenifizacher 2arseiaton mestings, sk,

gt Quomns

bl Agends

¢} Apulogiss for otsence

g} Dipcies of the meating,

G} Mhmries aseepred #s fos and cormet reeord el
Condidaies geperaliy sonfussd procsdvral itane with that ol
chudiperson’s maponsiliites, and axin irscorreis oo folled 1o
gain walnshls mavks,

KIIT



This subject is important for personnel development no matter what
area of expertise you practice, and therefore it is an area that requires
additional study.

Question 4.4: a) Briefly describe five teaching methods which may
be used iIn a classroom session; and b) Discuss how each could be
used when giving a theory session.

Unfortunately this question generally appeared to be misunderstood,
with candidates being confused between what was asked for, a
description of five teaching methods, and not that of teaching aids.
Those who chose the latter again lost further marks in the second
part of the question when they discussed how their teaching aids
could be used.

Some candidates however, did achieve good marks by fulfiling the
requirements of the question without repeating the same information
in both parts.

Candidates are advised to carefully read the question, understand
what is required, and formulate a structured answer.

Question 4.5: a) Define the terms in relationship to Fire Service
managers: (i) Command, (ii) Leadership; (iii) Management, and b)
Briefly describe how these concepts interlink.

This question generally suited the home candidates who provided a
much clearer definition of the terms and their concepts of
interlinking. Most overseas candidates, however, still received good
marks by providing scripts based on local practice where a clear
understanding of their concepts were demonstrated.

A valuable tool used by many candidates to support their answers to
the second part of the question was a diagram. Candidates did not
however, gain marks for the submission of detailed line management
structures.

Question 4.6: OQutline the possible barriers to effective
communication between individuals, which may hinder effective
communication within organisations.

The model answer consists of ten points for consideration, each
attracting two marks. Bxamples of these are:-
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only), and therefore it was envisaged that a better understanding of this
concept would have been apparent in the fire engineering workforce,
Performance appraisals are generally about focusing on the
individual, recognising hisfher strengths or weaknesses, reviewing
performance and agreeing a specific plan that identifies training
targets for future development.

Question 4.8: During an interview for promotion, the panel ask you
to describe what you feel is the role of a supervisor. Briefly describe
the points you would include in your answer.
This was a very popular question and generally was well answered
by both home and overseas candidates alike. The model answer
consisted of 11 points to consider, such as:-

L. Toorganise and plan the work of the group in the short term.

2. To set standards of work and discipline.

3. To ensure effective training of workers.
Some candidates did however misinterpret the question and directed
the answers along the lines of the qualities of a supervisor and not
that of the role of the supervisor.

Question 4.9: Efficient decision making processes are essential for
long term strategic planning. Describe six simple steps, which could
help to prevent a manager from jumping to conclusions.

The question required a step by step rational, and was recently
featured in the March 1999 edition of The Fire Engineers Journal on
page 11.

The standard of candidates scripts varied greatly, some received
were of an excellent standard, whereas other candidates failed to
have carried out the necessary prior study in this area and failed to
achieve a pass.

When attempting to answer a question of this nature candidates must
adopt a systematic approach and provide a structured response,
responding to the conception of the identity of the problem leading
through the many stages to the review and evolution of whatever
development plan was adopted.

Those candidates that did adopt this style of answer did attract the
msjority of pesses fov kit question.
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Intermediate Examination

Question 1: In relation to building construction, briefly explain the
term ‘sacrificial timber'.

The term sacrificial timber was well understood by the home
candidates. The overseas candidates did appear to struggle with the
term, and some relied on guesswork.

Question 2: Briefly outline the factors which affect the fire
resistance of a concrete column.
The model answer for this question was:

1. Applied load

2. Type and strength of concrete

3. Dimension of the column

4. Method of reinforcement, and

5. Resistance to collapse
If candidates approached this question logically, they would have
included these points, some candidates did become confused
between the fire resistance of a column and causes of collapse.

Question 3: What types of automatic fire detection systems can be
installed into butldings?

Most candidates achieved a pass mark for this question although
only a few achieved full marks. Smoke, heat and flame detection
systems were familiar to most candidates although only a few
commented on air sampling systems.

Question 4: Briefly describe the principle of operation of a
centrifugal pump

The pump impeller imparts a high velocity to the water, the pump
casing transforms most of the velocity energy into pressure energy.
This was the model answer.

A simple, but for a few, a searching question which allowed
candidates to demonstrate their lack or depth of knowledge of the
subject.
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control type questions appear through all levels of the Institution of
Fire Engineers examining process and therefore be prepared and
read the associated bibliography.

Question 6: List the basic S.I. units and symbols for the following:
a) force; b) velocity; c) energy.

The majority of candidates achieved a pass for the question stating
the following definition:

1. Force = Newton (N)
2. Velocity = Metre per second (m/s)
3. Energy = Joule (J)

Question 7: Transpose the formula L = %, dJP in terms of P

For most of the candidates to transpose this formulae proved
difficult. The correct answer expressing the formulae for P was:

2
p=( 3L
(%
Question 8: In relation to chemistry, define the words ‘compound’
and ‘mixture’
This question was well received and demonstrated an excellent basic
knowledge of chemistry definition.

Question 91 List four key elements of an effective management
system.

1. Policy
2. Organisation
3. Planning

4. Audit and Review of Performance
These were the four definitions taken from the model answer and
proved to be a good test of management theory. Some overseas
candidates used different terminology, and allowances were made
for those differences.
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Control and Communications -
the New Examination

by W.C. Cox, MEd, BSc, CEng, MInstE, FIFireE and C. Norman, CEng, MICE, MIStructE

For many years the Examination Committee of the Institution has
been conscious that one part of the fire industry, namely the
control and communications sector has not being catered for in its
examinations system. In order to address that issue, the committee
has been working with the Control and Communications special
interest group to develop a suitable system.

The syllabuses have been produced and were published in the
May issue of the Fire Engineers Journal. An explanation of the
content and approach was given and comments invited. At that
stage, no comments were received and work continved to
produce a pilot examination.

This was held in May — at two centres in the UK and one in
Northern Ireland — with a smali group of volunteers, and it is very
pleasing to be able to report the complete success of that venture.
The volunteers achieved the success they had hoped. The
comments they made — immediately afier sitting the paper and
before the results were announced — were extremely favourable
and particularly valuable as an indication of the way to proceed.
The net result is that the Control and Communications paper will
be introduced into the normal round of international
examinations to be held in March 2001, whilst the syllabus will
be incorporated into the syllabus review process for the
exarminations to be held in 2003.

Itis however worth repeating here that this paper is the alternative
to the Fire Service Operations paper, and as such is the first option
to be allowed in the Graduate examination. The three other papers
(Science, Fire Safety and Managcmcnt) must still be passed and
the zormal modes for thesmbership must 230 be satiefied for a
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5 Desk top computers are often linked together in a network.
List the types of networks used for such links.
Discuss the advantages and the disadvantages of networking
computers.

6 Describe the following terms when applied (o sound:
Loudness, Pitch, Noise
Briefly describe how the human ear detects sound indicating
its range of response in terms of frequency and loudness.

7 Describe the two types of waves, including the terms
frequency, speed, amplitude and wave length.
List the types of electromagnetic waves, their approximate
frequency, their uses and their source.
List the types of radio waves, used in communications and
broadcasting.

8 Describe the methods by which calls from the public and
other sources are passed to Fire Service control rooms.

9 Briefly describe the functions carried out by a Fire Service
control centre.

10 Describe the British Telecom emergency call handling
system, including the BT operator call-handling procedure in
passing an emergency call to an emergency authority.

Reading List

Please note that only some sections of the books listed will cover
the syllabus. Students should reconcile the syllabus with the
contents of the books listed.

Hulliday, Resnick & Fraus. Basic Phvaics. Yolume 3

{dth edition). fehn Wilsy & Sons.

dveraon, 1, Fhe Varid of Phpeicr. Malson,

Gotifried, Biglogy Foduy. Mysley.

Jeimeor, B GOSE Paprics For You, Hoichingen,

Lomgiman Revision defs GUSE ey Siage 4 Sclence. Longmas,
Geear, T Radie Svsrem Tookned
Rapilz & Marks. 80T e Sod ia System. Adtes
Swith, M8, Jareduction v Areanas, Modillan
Scroggie, MLC. Feundasions of Wirelesy & Blecironizs, Nawnss
Rappapaat, 1.8, Cefiider Sadic & Personal Commssrdeaions, TRER
Pallen, B. Satsilits Baved Coliniar Comommdnarions. Moliaw
Sehwabar, Blecionivs Commisndtations Syrtenss, Prentins Hall Tn
Mazden, Flecommunicasions Transmission Frinciples. Foosl
Poslier Guides

The Badio Amapar s Hondbook, AREL

Cuide o BRI REGE &
Microwove Hondbond., RSGBR

VHEFUIRF Hondbook, R3GR

Ragio Cowpnenication Handbouk. REGE

Five Service Maneai Vof, §: Physicy & Chemigry. [IMS0

Firg Service Manzel Vel [0 Communications & Mobilising. HMED
Fire Servipe danual Yolums 3r Bleciripily, HME0

IFE Touros)

HAR Touimal

Hoble Commrmanicanons

1 Horos Pubs.

Pllot Examinadon May 2000 - Besuls

Alan Crewfued Pags: Crade ©
Robin Bigger Pags: Crade D
wristing Ferrin  (MNorfoli Pasy: Gmde B
Linden {Morfolk) Peze: Giade B
Emaa Coombs (W Snesex) Pags: Grade B

FIRE EWAREERS JOURMAL  Seplamber 2079



