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A.IC

The Rational Use of Energy

Interim Report of Workins Group" &
"~ Thermal Insulation of Buildings

1s Introduction

161+ The terms of reference of the Working Group were to study measures
to reduce heat losses from space heating in all buildings,

including industrial buildings.,

1425 This subject was tackled the first time at the 4th plenary meeting
of the Working Group "Conséruction Materials" (DG XI), which took
place in Brussels on the 19th, 20th and 21st February 1975.
However energy experts were only present for a limited number
of countries. These countries were Belgium, France, Ireland and
the United Kingdom. .

1¢3s The first full meeting of Working Group 'A! was.held on the 2nd and
Zrd June 1975 at Brussels,

t.4. Between February and June, there were bilateral contacts between
the Chairman and Secretfary of Working Group 'A! on the one haﬁd,
and the experts in thermal insulation for the following Member
States on the other hand : West Germany, Belgium, France, the
United Kingdom, For practical reasons, it was not possiblg

to extend these contacts to other Member States.
Te5¢ From these discussions emerged the following points 3

145¢1e¢ That the principal parameters which affect the thermal
performance of buildings are the following three
= the degree of insulation
= the ventilation
_ «~ the heating system..
Theée three variables are not independent.of one another,
~and the distinction between "insulation" (Group 4) and
"heating systemsTGroup B) is artificial, and in contradiction

with the overall approach adopted by all the Member States.

of



A.2,

14542+ That the experfs in Working Group !'A! see themselves
as experts in technical matters alone, who are not
. competent to propose financial or fiscal measures.,
However such measures are indispensable if tangible
results are to be obtained, particularly in the sector
0f existing buildings, though they have to be ‘considered

.in the wider context of overall national economic policy.

1543 That the sector of existing buildings is that in which
the potential.savings are the largest between now and 1985,
However because of technical and economic difficulties
which arise when a certain minimum is exceeded,
the majority of experts were of the opinion, at the meeting
6n the 2nd and 3rd June, that it was by dealing with the
problem of buildings yet to be constructed that concrete
results could be achieved most rapidly. This should provide
a feedback into the sector of existing buildings which

will enable progress there also,

2. Analysis of the present situation

2.1,

2.2,

It is above all since September 1973 that national administrations
have decided upon, or begun studying statutory instruments related
t0 the thermal insulation of buildings.,

Where theyexistedalready, the principal objective cf statutory

instruments applying to the insulation of buildings was to ensure

- comfort and hygiene in buildings. The levels fixed were minimum

243,

244

levels, The energy problem has led to0 a raising of these levels,
However it must be noted that even if these new or complementary
statutory instruments are at the heart of the effort to achieve
savings in the heating of the buildings, they are of a very variable

character depending upon the country in gquestion,

In some cases the standards are advisory, in others compulsory.
It goes without saying that the standards are respected when the
buildings in question belong to the public sector, or are partly

financed orraided by public funds.

It should be added that these statutory instruments, while they
all have the same objective, often have a very different formu-
lation as between one country and another, In addition, if in some

cases all types of buildings are covered, in others, only dwellings
are affected.

./.



2.5

2.6,

2.7,

2.8,

A.D.

In principle, the scientific knowledge and the technical means

~available as of now, if applied on a grand scale, will allow

"substantial savings of energy to be achieved in the heating

of buildings between now and 1965,

But from a practical point of view, the implementation of this
knowleﬁge and these means is obstructed by a great ﬁany diffia-

culties.

First of all, difficulties related to the‘buildings themselves.,
Since the rate of renewal of the existing stock of buildings

is of the order of 2% per annum, in 1965 the majority of the stock
will consist of the stock already in existence today.

It has even been estimated that, in the year 2000, these buildings
will still comprise around 50% of the stocke

If we consider existing buildings, they can be divided into three
large categories : o

~ buildings used as dwellings

= buildings used by tertiary activities

= buildings used for industrial purposes,

248,1¢ Buildings used as dwellings consist, on the one hand,

| of individual houses, and, on the other hand, of a wide
variety of appartménts of differeht sizes, Each Member
State'!s stock consists of tens of millions of units and
the distribution by type is very different between countiies
~If we consider one case, that of individual houses for
example, given the historical and climatic circumstances,
the differences in traditional construction techniques
and in the econpmié and social context, the variations
in circumstances and in opportunities for action are

wide indeed, and thereby lies the problem to be tackled.

2,8,2, Buildings for tertiary uses are alsoc very varied.
They include administrative buildings, commercial buildiags,
"buildings used for cultural activities, hospitals,
educational establishments, etc. They are classified 7
' in different ways in different countries, and have their
own distinct properties depending upon their function. |
For those which can be considered public sector buildings,
-whether national, regional or local, the possibilities
for action vary as a function of the requirements laid
down by, and means available to the authority responsitl-

for them, ' _ of
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2,803, Finally, as regards industrial buildings, virtually

every case must be the subject of specific study.

-

2,9.. At this point we can already say that din the case of existing
buildings, except in the case of individual houses and small
appartment blocks, significaﬁt results cannot be expected
other than by the implementation of measures affecting heating

aystems and the ventilation,

2410, Now if we examine dwellings in more detaily another difficulty
emerges., Whether concerning existing buildings or those yet to be
constructed, an opinion generally put forward is that the invest-
ment in better insulation (which could fesult in a reduction
in that for the heating system) should be amortised within

8 period of five years.

2.11s If we consider the private sector, where buildings are yet
to be constructed for fent, the owner can expect to makse
8 bigger profit where the construction is of a higher standard.
If we consider existing buildings, the tenant has no interest
in undertaking expendifure except where he can be sure of bene-
fitting well beyond the period of amoriisation. If, on the other
hand, we consider the owner, where as is often the case, rents
are controlled, he will have difficulty in passing on the expen-~
diture he incurs to his tenant, It must also be remembered
that a significant number of people do not have sufficient
resources available to them to envisage undertaking expenditure
of this kind,

2,12, To try to overcome these problems, various measures are envisaged
by the Member States and some of them applied, but none of thenm
seems to give complete satisfaction, and in any case, they are

subject to the wider considerations of national economic policy.

2,13, Thus it is clear that achieving energy savings by improving
the thermal insulation of buildings is a very complex problem
when examined at the Community-level, because @

= conditions vary from country to country
- the field of application is enormous whether by virtue
of its scope or its-divgrsity |
—{the whole affair is closely linked with other aspects

‘of national policies - economic, social, health policies, etc



A-so

3, Actions which can be undertaken. gnd.wgys of implementing them

3e¢1e Actions whlch can be undertaken can be grouped in three large

categories 3

- general actions

~ actions concerning buildings yet to be constructed

o . actions concernlng existing buildings.

3.2, General actions

342010 Fixing national objectives

5.201010

30201420

As a first stage, each Member State must fix a national
objective for reducing energy consumption for the heating

of dwellings by improving thermal insulation.

Thig objective should be revised as and when further
statistical information, particularly as regards

existing buildings, becomes available,

342+24 Exchange of information between national administrations

5e24201,

30202420

3222430

So that the Community as a whole can profit from the
experience obtained by each Member State, the channels

of information should be improved.,

At the level of the Working Group, the Commissiont's
services are preparing an inventory of measures and

actions underway.

4t the Community-level, the experts have suggested
the creation of an office or agency for Community :

exchanges of information.

3e2e30 Information for the general public

324301,

30243420

3.2.3.}.

At the national level, most Member States have set up
an office or an agency for the information of the public.
These organisations have sponsored press and telev131on

campaigns and film displays.

These actions Should be put on a permanent basis
and followed up. Their impact should be assessed

to increase their efficacity.

These same organisa%ions should be in a posifion

to give advice to individuals who request it.
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A.6,

302e4e Finance

3.204o1a

30204020

An important obstacle is the financing of the necessary
expenses to improve the thermal insulation of existing

buildings.

This is not a problem specific to Group 'A', whose experts
in any case, see themselves solely as technical experts.
They have suggested that this problem be examined

in the context of the overall policy for the Rational Use
of Energye '

Actions concerning buildings yet to be constructed

3e3e1s Technical reguirements

3¢301e1,

3e3e1024

The national standards or statutorj instruments,

-even if following the same objective, are expressed

in different ways and with a greater or lesser field

of application,

A common language at the” Community devel is necessary.
This has zlready been the subject of work outside
Community institutions, This work should be taken up

and completed.

3¢3+.2+ To go beyond existing levels, a certain number of gquestions

must be examined in greater depth. Five points in parficular

have been identified during the discussions of the Working

Group. They are :

50302019

330242,

30302030

34342040

30302050

monitoring
The establishing of more efficient/ and control systems,

and the problem of consumer protection.
The improvement of building practice and technigques.

The problems related to ventilation.

Training programmes for building operatives and specialisis

in the field of thermal insulation, both in the design

phase and in the construction phase.

Problems related to construction materials,.

3e3s3es For each of these %topics, a rapporteur has been chosen,

who has the task of summarizing the situation in sueh a way

as to permit the Wdrking Group to make proposals for acticn.
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3040 Actions concerning existing buildings

304410 The modifications which can be made to existing

buildings concern 3 7
K = the insulation of roof spaces
- the insulation of windows
~ the insulation of basement floors
or other under-floor spaces
-~ the insulation of walls either
~ by internal insulation
= by external insulation
= by filling cavity wall spaces

‘where they exist,

3¢4elels However care must be ftaken to avoid secondary |
effects such as 13
~ condensation
- fire risk (choice of materials)
~ reduced sound insulation
~ rising damp in the walls
(after filling cavity spaces).

3¢4e1e2¢ Research programmes are underway. The communication
of the results will be part of the mutual exchange

of information between national administrations.

3ed0143, In the case of the external insulation of the wall
of existing buildings, town planning regulations

can bé an obstacle,

3¢402, To evaluate the need for action, surveys have been
undertaken, particularly in France, on several
_thousand existing dwellings. Their purpose was to
establish how far these buildings conformed to the
standards laid down (for new buildings).

_ This type of action should be developed and extended
to all Member States.

5;4.3; In Germany, a competition along the lines of a _
"suggestions' box" was launched, to obtain the suge
gestions of builders themselves on how to improve

- the thermal insulation of existing buildings, and
the costs associated. Again, actions of this type

should be undertaken in the other Member States,



4, RHeccmnendations

A8,

441, First phase (between now and end 1975)

4424

Based on what has been said so far, the following recommendations

should

401010

4el1s2,

401930

Retede

Second

be implemented by the Member States, in the first phase 1

fix national objectives for energy saving in the heating

of dwellings,

create or reactivate agencies or offices for information
or advice to the general public, and organise publicity

campaigns through the various media,

undertake surveys to establish the level of thermal

insulation in existing dwellings,

launch a competition along the lines of a "suggestions!

box" for the improvement of thermal insulation
in existing dwellings, and for the evaluation of the

associated costs,

phase (between now and end 1976)

4e2,1,

4.212¢

40243,

4-204'

Apply progresgsively the standards and/or statutory
instruments to tertiary sector buildings in industrial

areasge.

Define appropriate actions to increase the levels of
thermal insulation above present levels, for buildings
yet to be constructed, based upon the results of the terms

of reference given to the rapporteurs,

For existing buildings, define apbropriate actions

. to implement the results of the research, of the surveys,

and of the "suggestions' box" competition,

Establish a Community information agency.
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5e Future work

S5e10

524

Develop a directive to harmonize national regulations

-

for the thermal insulation of buildings.

Develop directives to harmonize national standards and statutory
instruments concerning insulating materials and comstruction
elements, including such aspects as standard testing methods,

quality control and thelr use in comstruction,
In this area, it should be noted that

-8 proposed directive on double windows is being developed
by the ad hoc group "glass 1n construction”,

-« the secretariat general of the 'CEN' has established

an inventory of all the standards now in existence,
at the request of DG XI,
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B.1

_RfLTIO!EAL' UTILIZATTCY C? ENERCT |

Interin Report by svb-froup B cn Hezting Systems

Sub-Croup B has the task of examining ways of improving the efficiency
of heating sysiems, with reference to contrel, maintenance, water heating
and combustion. Following the. numbering nsed in the RUE programme, the

areas being ethined by the sub—-Croup are as follows:
1.3. Better regulation of heating and installation of heat meters;

1.4. Improved burners and mainienance of heating systems;

1.5. Hore efficient hot water production;

3.1. Improved combustion efficiency.

The suh~Groub met in Harch and June. At these meetihgs, the experis
agreed to examine first of all the improvements that can be mede to exist-
ing buildings and systems, in view of the need to act swiftly and the
possibility of making a certain amount of progress even in the short and

medium term., Accordingly, in the first phase of the sub-Group's work,

. possible measures relating to points 1.3, 1.4, 1.5 were examired with

reference to existing buildings and systems, but it was agreed that the

plan of sction for point 3.1 would be drawn np at the sub-Group's next

meeting in Octover.

For new buildings and systems, a start will be made on the examinaticn

" of measures relating to all four points in the second half of the year.

Electric heating systems will be examined separately, also in the secend

half of the year.



3.

The measures proposed by the sub-Group in connection with p01nts 1.3,

1, 4 and 1.5 are set out in the plan of action annexed.

The first of these measures concerns the regulation of heating in existing

office buil&ings, public buildings and buildings in general which are

cccupied for only part of the time.

On average, offices are occupied for one-~third of the day (24 hours) and

even less over a period of one month {occupied one quarter of the time).

To avoid unnecessary heating of unoccupied premises it would be necessary
to adopt a directive requiring Kember States to fit heat—generatlnr plant
(turners - b011ers) with an automatic programming and regulatlnv sysiem

to implemeni the required temperature curve. Maximum and minimum levels

. on the curve, as well as the time required for reising or lowering the

temperature, should be assessed by the Wember States. However, it is

recommended that the maximum temperature should not exceed 20°C ard that

the temperature when the building is empty should be the lowest possible

compatible with the requlrement not to damage internal structures and
fittings (water-pipes, calculating machines, etc.) and the need to be
able to raise the temperature to the desired level once the premises are

occupied.

Present heat distribution systems are not sufficienily stable and, depend-

- ing onthe direction which the rooms face, the size of the windows and eo

on, there is often a wide range of temperatures inside a building served .

by a collective central heating system. Furthermore, the occupant of an

- office where the temperature goes above the maximum recommended level

will either open the windows in order 4o impreve ventilation or accept
the higher temperature. TFor all these reasons each room should be fitted
with an independent and automatié heat centrol device. For example, where
heating is by radiators, a thermostat valve should be fitted in‘eachf
room to reduce the flow of watef automatically if the maxirmum reccrmended

temperature is exceeded.
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This measure would certainly produce savings. While it is difficult to
generalize, since existing buildings are involved and the capital invest-
ment costs vary from case to case, it has none.the less been estimzted

that energy.eavings weuld be between 10 and 30%. As a result, the capital
invested would be covered in as little as one year's operation.

Separate action is required in connection with the regulétion of heating
in existing Tesidential buildings which should be subdivided into buildings
wi¥h. individual, centralized or room-heating systems and.buildingg‘with

collective central heating systems.

They must be cénsidered in two different groups accordingrto vhether they.
are heated by collective or-individual systems because with individual ones

the user, knowing what 2 high price he pays for fuel, can take steps to

- make the most efficicnt use of the heéting. By contrast, where dwellincs

- are heated by a collective central heatine sysiem, the user cannot intervene
y %] y r

in this way. It was necessary therefore to examine special systems with

a view to reducing energy wastage.

For dwellings with individual heating systems (central or room-heating) }_
the fitting of a thermostat is recommended in a room typical of the dwell-
ing in order to ensure automatic -heat control as a function of outside

and/br inside temperatures. Examples of such systems are:

~ & central regulating.device to vary the outflow temperature;by means
of a two-point thermostat system (which measures the outside temperature
and regulates the water outflow temperature, for example by means of a

three-way mixing valve, fitted at the installation outlet);

= a regulating device in the form of a room thermostat, or central

regulation supplemented by one or more thermostat valves fitted on

radiators in the rcoms with the most windows.

ife
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For dwellings with a collective central heating éystem, the quantity of

. heal delivered into the netwerk must be controlled éutbmatically. mo do

. this; the heat outpui of the heat-carrying fluid delivered ito the network

‘must be adjusted to suit the outside temperature. In addition, consideréble

gavings can“be obtained by recquiring the installation of 1nd1v1dua1 meters
or heat d1str1butoxs to ensure that each user pays only for what he has
consurmed. In any event, the meter SJstem adopted must be such as to pe;mlt

rapid installztion at the 1owest possxble cost. .

As a number of variables must be allowed'for, it is difficull to estimaté
the potential energy savings. It is clear that aé_far ag individual heating
systems are coﬁcerned, everything hinges on the consumer's awareness of

the amount of money that he spends on fuel, It should be possible to
increase his awarencss through a suitable information éampaign, the resulis
of which could be quite considerable ~ potential fuel savings in the

region of 2(%.. For collective central-heatiné systems, capital investment
costs and especi#lly the running costs of a meter system (reading, filiing,
etc.) must be taken into consideration. Consequently, elthough the
economics of the cperation are certainly-sound, potential savings are likely

to lie within a rather broad range, estimated at between 10 and 3¢

In accordance with the sub-Group's opinion, it is propoced that the title
of point 1.4 be amended t0 read: "Maintensnce and monitoring of heat

generators, excluding electrical installations". : -

The sub-Group has.recognized that it would be desirable to require the
regular maintenance of heating systems, even though in several Kember
States not enough is known at present about the range of existing instal-
lations (capacity, type, year of menufacture, etc.) and that on eccnomic
grounds anAenquiry into fhis will have to be postponed until the periodic
surveys are carried out. But, evén without the-results of such surveys -
which will obviously be highly useful in the formulation of each ember
State's line of action - provisicn can be made now for drawing up a plan

for inspecting heating systems and overhauling them in order to exsure

that existing installaticns are used as effaclen*ly as possible.
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_ Member States must therefcre make arrangements for the progressive crezation

of teams of trained personnel to carry out the standard operations required
%0 increase plant efficiency. The method to be adopted should be left to
the discretion of the Member Siates. |

..
l. -

The plan would have to provide for progressive and balanced.insnection of
the different installaticns according to the means and staff progressively

available. In any event, it is highly desirable to pfotect the owner or

user of the installation against the risk of malpractice in respect of

th® cost of compulsory inspection. It is recommended that this matter be

looked into and that rules be defined for inspectiontariffs.

In any case, heating plant should be inspected and cverhauled at least
once every three years, bersinning for example with the more powerful
installations and progressivel& vorking dowm to the less poverful ones.
The lower power rating should be fixed at 35 1il. It should be pointed
out in any case that ithere is more likelihood of enefgy losses being
reduced in small and mediwn—;?.ized installations $han in the larger onesg
pince, in the case of the latier, more mpintenance and overhaul work hes

been done with a view to saving fuél.

However, surveys carried out recently in certain Hember States have shcwn

that the efficiehcy of heat-generating plant is in the region of 6C7 on

average. Efficiency can be increased to 80% if the plant (beiler, burner

or chimney) operates under the best possible conditions. A considerable
amount of fuel would then be saved and the cost of plant maintenance and

inspection would easily be covered.

The most promising aspecis as regards improving the efficiency of hot water

production concern the distribution system and the ways in which the hotl

water is used.

Instantaneous hot-water-preduction systems must be examined separately for

milii-household and single-household dwellings.

LS

Trne power of heating plant is defired in this proposal as the product of

the amount of fuel concumed each heurt in mayimum contimocus operation and
the accepted lower calorific value of the fuel,
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The essential dlfference is that for multl—household d:elllngs, 1t is

necessary for charpes to be worked out on the basis of individual consumpticn
i.e. a hot-water meter ought to enable each consumer to te charged only for
what he consumes. In contrast to what haﬂpens in most cases at present -
where the llip-sum system does not give consumers an incentive to save
energy - charging'eacﬁ user for the hot water which he has consumed

encourages hinm to cooperate in enerzy conservation.

Although for obvious reasons, it is not easy to assess the economics of
the operation, it is likely to be worthwhile as meters are couparztively

inexpensive.

In addition, although it is 1mpos 1b1e to lay dowm the temperature at which
hot water should leave the tap it must be recommended that this temperature
be as low as pessible, according to what it is used for. 1In aﬁy event, it
should not exceed 60°C and an'averége figure of 50°C would be desirable.

This would apply to both multi~household and single~household dwellings.

Sub-Sroup B has had a2 preliminary exchange of views on point 3.1 but has

not gone into any aspect of the problem in detail. Moreover, it was thouzht

neceassary to propose that the title of point 3.1 be amended in order to

spinpeint the sub—Groupis role in the RUE programme. The zmended title

would read: "Improving the cperation and utilization of heating units
(boilers)r. ‘

In general, the sﬁb—Groub thinks it necessary for the Member States to
prepare an information pregramme on the pronosed measures in order to back
up the recommendations and alrectlves vhich W111 be adopted in the
different areas. This programme should be desigmed to increase the

awareness of technicians and the genmeral public by ziving them the degree'

]
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of conviction required to accept the provisions adopied, especially if

these provisions are not backed up by financial measures.

Farthermore, this procgramme should highlight the close relationship
between the ‘édvantage gained and the costs involved and, lastly, indicate
acceptable solutions, avoiding inappropriate ones whith while complying

with the provisions could producé-unfavourable results.

It is .recommended that there be an exchgnoe of 1nfo“mat10n and a poollnﬂ
of the resultg of action by the lMember States.
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"~ Sub=Group B on heating systems

Draft action programme

I. Existing buildings

1- 3.

1.3.1.

Better regulation of heating systems

— e e e e — e iy e ow—

premises_in general ¢

— - o

~ Calorie~producing installations should be equipped with automatic

programming systems capable of achieving and maintaining the

temperature curve designed for the building.

— The setting of the maximum temperature, both when the building
-is occupied and when not occupied, is left {o the discretion of
the Nember States.
However, it is recommended that the temperature should not exceed
20°C when the buildings are occupied and that, when they are not
occupied, the temperature should be kept as low as possible but
remain high enough not to damage structures and internal fittings,
and to ensure that, as soon as the building is occupied again, the

temperature can be raised to an acceptable recommended level.

— All premises should be provided with independent and automatic
regulating devices for.the heating system. For instance, where
a building is heated by a system of radiators, at least one
radiator in each room should be fitted with a thermostatic valve
capable of antomatically reducing the flow of water and thereby

ensuring. that the maximum recommended temperature ig not exceeded.

/e
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1.3.2. Regidential buildings

— e

1.3.2.1. Dwelling units with individual heating sysftems (centralized or

separate for each unit)

It is recommended that calorie-producing installations sghould be
controlled by one or more fititings which permit the automatic
regulation of thg supply of heat in the dwellings as a function
of the external and internal temperatures, or either one of these

temperatures.

1.3.2.2. Buildings with a centralized heating gystem

’

The thermal content of the heat—conducting liquid fed into the

heating system should be subject to the outside temperature.
Where the technique permits, each individual dwelling unit should
be fitted with a heat meter or dlstrlbutor by means of which the
quantity consumed by each user can be determined, so that heat1ng

costs can be calculated on the basis of individual consumpiion.

1.4. Maintenance and control of heat generators other than

electric installations

The Member Statesg should draw up a programme for inspecting and
bringing up to standard all exisiing calorie-producing installations
having a capacity of ) 35 kW (about 30 000 Keal/hr), at least once
every three years. A lower capacity limit could be set in the

event by the Member States. With this aim in view they should
immediately promote the establishment of bodies or fhe training of
suitably quaiified persons to be responsible for carrying out the

" specific details of a plan of action.

This prbposal is intended to engure that the inspection and
servicing of the heating installations is carried out in an
organized manner, in relation to the services available., It is also
suggested that the maximum charées for such inspection and servicing
should be controlled. | ' '

~ * The capacity of a heating installation is defined in this proposal as
the product of the hourly fuel consumption, under steady conditions, and
the lower calorific value of the fuel. :
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The ways and means by which public authorities could contribute to
the cost of modifying installations should be determined by each
Member State. ‘ -

1.5. Increasing the efficiency of water heating sjstems

1.5.1. Blocks_of flats with_instant_hot water systems

— - - - Gm— tmm = b b me dmm e e S mm

Where the technique permits, each individual dwelling unit should
be fitted with a device for metering the amount of hot water
consumed by each user so that heating charges can be calculated on
the basis of individual éonsumption.

It is recommended that the water outflow témperature (at the valve)
should be kept as low as is compatible with the specific
characteristics of the installation and the requirements of the

application.

1.5.2, Detached dwellingg with instant hot water systems

It is recommended that MNember States organize a campaign to inform
users of the desirability of keeping the water temperature at the
boiler outflow as low as possible, and having the inestallation

serviced regularly.

X x

Measures in support of the action programme

Member States should establish a specific information programme-in order
to support the recommendations or directives which will ‘be taken in the
different sectors so as to permit each user to know the motives for the
action as well as the means available to achieve a reduction in loss and

waste of energy.
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INTERLE LEPOAT OF SUB-GHOUP € "™iC.D TRALSPORT VEHICLES™

1. INTRODUCTION

Sub~Group C's main task is to seék cnergy cconomies from the improved
design and usc of motor vchicles. The_possibility of more econonioc
space heating for road and rail vchicles is also being c;nsidared. The
_Group is concentrating on the 2conomic and technical aspects of vehicle
and engine design, on the rational use of fuels and on some of the
factors which influence people's behaviour when purchasing or driving
a motor car. The wider aspects of vehicle use and traffic management
are being examined by Sub-Group D. Our original terms of reference have
been expanded with the approval of the Steering Group to the following

six points:

1. Promotion of changes in drivér behaviour

2. Botter ignition fiming and carburzttor setting

3. Iuprovement in design for conventional vchicles and engines

4. Promotion of more advanced types of internal combustion engine

5. Promotion of'diesel engines whare enorgy savings justify their
wider use |

6. Improved thermal insulation and better use of heat in public

transport (inecluding rail) vehicles

The Group's memborship includes representatives of Government depart-
ments, of research agencies and of the motor industry. Our initial ef-
forts have been dirccted principally to the points most likaly to yield

useful energy economies in the short ternm.,
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SUMMARY OF INTZRIM RESULTS

A large'reQuction in energy consumption could be achieved immediatély
through drastic increases in vehicle or fuel taxation, or by restrict.
ions on vehicle use. Measures such as these, which can impair the |
quality of life and damage the motor industry, are only likely to be

applicd during an acute energy crisis.

The recent substantial increase in fuel prices has already aroused
public interest in fuel economy which has been reflected in the motoring
press and in the increased use of thefmostatic fans, improved carburation

and other economy features into some recent production models. The

" Group feels that the most promising way to encourage the rational use

of energy in motor vehicles is to inform and exploit this newly

awakened public interest.

As far as private motoring is concerned, the consumer should be ancour-
ﬁged to drive his car more economically, to keep it proPeriy funed and.
serviced and to choose his next car with economy very much in mind. For
economy measures to be adopted rapidly, they must be attractive and
financially worthwhile to the ordinary car owner. Fiscal and pricing
policies can therefore play an important part in encouraging economy

measurcs and economical cars.

Apart from improvements in driver behaviour, economy measures include:

‘= those which can be applied to existing vehicles, such as regular

tuning and servicing and some energy saving devices;

-« those which could be applied to new production models, including
improved streamlining, reduced weight, optimized engine and trans-

‘mission design, and use of coertain alternative fuels;

- long~-term measures including the introduction of other types of

propulsion and the use of unconventlonal fuels.
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A balance must also be struck between improved economy, safety and en=-
vironmental factors such as noisc and pollution. Where safety features

in line with US standards have been adopted by American and some EBuropean
manufacturers, the weight of cars has increased with some corresponding
increase in enorgy consumption. The noisy diesel engine 'is more economical
than the quieterpetrol engins. On the other hand, improved tuning.of '

* petrol engines would have important advantages from the point of view

both of economy and of reduced pollution.
It will also be necessary to ensurs that energy economies on the road
are not offset'by additional energy consumption in the manufacturing

. and fuel refining processes.

2.1. Driver behaviour

Uneconomical driving, with violent acceleration and‘braking, can
waste more energy than fﬁulty engine tuning. It has been proved
thet driving styles affect consumption to a considerable desgree;
when tests were carriod out on one vehicle covering a specific
route at a given average specd, it was found that consumption
differed depending on the driver, and that such differences could
amount to several litres per 100 km, the differences betwzen one
driver and another béing as much as 50 % in some cases. Drivers
would alﬁost certainly improve their economy driving skills if
they could measure their own performance. The following mcthods by
which manufacturcrs could help to improve economy driving performance

are being discusseds

2.1.1. Information in the drivers handbook

- standard fuel consumption figures for each make of vehicle
bas2d on the test cycle being developped at the ECE in

Genevas

- most economic speed rangs in each gear;
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=~ other cconomy advicz, such as to have the car tunéd and
sarvioed regularly, to use equipment such as choke and

heaters correctly, and to keep the tyres proP arly
inflated.

2.1.2. Information in the vehicls

-~ optimum speed range in each gear marked on the speedometer
- optimum engine speed for economy marked on the revolution
counter if fitted

~ an economy driving indieator such as a vacuum gauge

The Group hopes that car manufacturers would adopt these or

similar measures on a voluntary basis.

2.2. Improved Tuning

Less than half the cars on the road are properly tuned. If the
ignition and carburettor on every car were properly adjusted twice
a year, an average energy saving of some 5 % would result. Further-
more, emissions of Hydrocarbon and Carbon monoxide would be con=-
siderably reduced, giving a major environmental benefit. Regular
tuning could save the motorist more per year in fuel costs, than
the extra charge for tuning, particularly if this were to become

a regular part of vehicle servicing. Unfcrtunately, rapid and
efficient engine tuning requires a skill and diligence not always
available at ordinary garages . The problem of giving effect to
these measures in practice will receive further attention from the

Group.

Other fezatures contributing to fuel economy are:
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'_ - corract plugs in good condition

- eclean air fiilters .

- properiy fittiag valves )

-~ guitabls lubricating oils

= corract engiu: workihg.temperature
=~ properly inflated tyres

- = brakegs whicia are not binding

‘- correct compressicn

~ no fuel leakage

How to keep petrol engines properly tuned is one of the most chale-
lenging preblems facing the Group. There is at present no simple,
cheap and reliosble test to detect badly tuned engines, but wmeasures

suggested ave:

. 2.2.1. Wider use of electronically controlled ignition

2.3. 

2e202 Including checks on funing in the periodic roadworthiness

tests in countries which apply them

24203, Includiﬁg engine tuning in periodic servicing , ’

Improvements in design for conventional vehicles and engines

Impoftant opportunities fqr improving vehicle economy will ccﬁe in
the next geneiation of production cars and it is essential that

the consumer's interest in economical design should be stimulated.
Without trying to lay down &tandards for individual factors such as
weight, streamlining or engine econoamy, the Group has indicated how
these factors could contribute to the design of a car which would
be ﬁore ecdnomical and not less attractive to the consumer. Equip-
ment such as electronic 1gn1tlon systems and thermoatatxcally con-
trolled fans which are rather expensive to fit to exxstlng cars ‘dan

be incorporated in new models at a more acceptable initial cost.
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Somz factors, such as reduced weight, have most effect on economy

in town driving, others such as reduced cross-seotional area and

improved streamlining make their most important contribution on the

open Idad. The 3plit between town and cpen road drivieg in the

Community as a whole is about 50/50 although the ratio varies

slightly from one Member Country to another. The Group has not yet

attempted to calculate the combined effect of the measures dis-

cussed below on energy consumption, although a general figure of

25 % has been mentioned.

2.3.1. Weight

2.3.2.

Additional weight contributes to fuel consumption, partic-~

ularly in town traffic, but more stringent safety require-

~ments have tended slightly to increase weight. Increased

interest in economy should encourage manufacturers to make
and consumers to buy the lightest car which provides the
necessary space, comfort and performance and meets the
safety requirements. A 10 % reduction in weight can result
in a 5 % energy saving in town and about 2 ¥ on the cgpen
road, giving an average figure of about 2 -~ 4 % for normal

UEE.

Streamlining

The cross-sectional area and the coefficient of drag Cx of
a vehicle have an important effect on fuel economy at speeds
of 60 kph and over. At present, many production cars are
simply "styled" and not rationally designed for minimum
drag. Road tests on over 100 makes of small and medium

sized production cars have shown that:

- the air resistance absorbs roughly half the energy out-
put at 60 kph and generally more than two thirds at
100 kph, depending on the quality of the aerodynamic

design
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- the Cx vaiues for ordinary p: ;.aotionk cars cover a wide
range from good streamlini.s {Cx value 0.35) to very poor

streamlining {Iz valus (.59)

~ some small compact family saloons are well strezmlined,
whereazs scme larger, more powerful cars are poorly

streanlin=d

- the idea that well strecamlined cars nesd a greater weight

of metal than poorly streamlinzd ones is not supported

Clearly, there is scope for substantial improvemeni in
aerodynamic design for many mekes of production cars and on
average figures of 0.35 - 0.40 rather than 0.40 ~ ©.50

should bs easily achievable.

The estimated energy saving for open road driving due to a

© 10 % improvement in Cx value 5 % at 60 kph and 8 % at 100 kph,

2.3.3.

giving a mean figure of 2 = 4 % for normal mixesd town and
open road driving. Substantially greater savings than these
would be poséible in some cases. Streamlining could alse
bring substantial savings for heavy vehicles used on motor-

ways.

Engins and Transmission

High compression ratio engines give increased efficiency
but require more expensive high octane fuels, particularly
now that the use of lead additives is being more strictly
controlled. An economic balance has to be achieved between
the energy saved by a high compression ratio and the energy

cost of producing high octane fuel.
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4 petrol engine is most efficieant at moderate emgine speeds
and with a high load factbr. Substantial energy savings can |
be achieved by designing the engine, gears and transmission
to keep the engine speed in the most economical mode over

a wide range of road speeds and,loads.

In view of the speed restrictions currently in force, the
"reduction of the differences between the ratios of the lower
gears and the raising of the fourth gear ratio wsuld enabls
consumption to be reduced and correct ratios to be achiesved
both in town traffic and ‘on the open roazd. A fifth, high
specd gear with a suitable driving-axle rafio can reduce

consumption by up to 10 % on clearways and motorways.

Existing automatic transmission eystems can help to optimise
engine speed but are themselves generally wasteful from the

enargy point of view. However, in the longer term, variable
transmission offers possibilities for even cleser engine
spaad contrdl and substantially greater energy savings. The‘
Group intends to study possible energy savings from jmaroved

engine and transmission design in greater depth.

2.3.4. Tyres

Radial tyres can save 5 % - 10 % in energy consumption com-
pared with the conventional cross-ply type and are already
fitted to most modern cars, but not as yet to many commercial

"yehicles.

2.4, More advanced engines

. Conventional petrol and diesel engines are unlikely to be challenged

by other forms of engine for at least 15 years.
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2.4.1. Blectric motors

' The electric motor is seriously handicapped by the weight
and bulk of the lead acid accumulator and severely re-
stricted in range and pérformﬁnce. Electrically driven
vehicles are substantially less efficient in terms of total

‘ energy consumption than petrol or diesel vehicles. The
commercial development of an economical fuel cell or accum-
ulator:which would overcome these problems is probzbly many

years off.

2.4,2. Other types of heat engine

The Group has discussed the possibilities for energy saving
offered by other types of internal combustion and heat en~
gines and from petrol/diesel , electric combinations. Our

rapporteur is preparing a morz dotailed paper.

The Group has observed that conventional oil fuels are so
convenient for road transport that the unconventional types

of fuel such as hydrogen, methanol etc. might be burned more

conveniently and eqbnomically in stationary installations.

2:5. Diesel engines

The'fuél econonmy of.diesel vehicles (volume of fuel consumed) is
related to the driving pattern uéed and the thermal efficiency of
the engine. In an urban environment with frequent stops and starts
the saving in fuel consumed may be as high as 50 % of that of an
equivalent épark ignition engined vehicle whilst in average mixed
traffic a eaving of between 20 and 35 % could be expected. High
speed use produces less benefit for the diesel car and on motorway
, johrneyé (maximum speed 112 kph in UK) the qonsumption of both

spark ignition and diesel vehicles is of similar order. It would
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therefore seem reasonable to expect a saving overall of between
25 anc 30 % in favour of the ciesel vehicle. The main disadvantages

of the diesel engine are:

-~ higher initial cost

increased nnise

t

increased weight

rather sluggish performance.

¥

Speed restrictions have reduced the relative importance of the
poor performance, but the cost differential would always exist,
even if productien were increased to numbers coﬁparable with the
petrol engine. Very few types of small diesel engine are available
on the market at pfesent, and big improvements in performance or

noise reduction are unlikely in the near future.

The promising vehicle types for further conversion to diesel are,
firstly, the lighter industrial and commercial vehicles and taxis
and secondly, medium-sized family cars in the non-luxury class. The
Group is seeking more precise information on how much growth would

be available in these sectors.

Favourable publicity could help to draw the consumers' attention to

the diesel engine, but his choice is likely to be based on:

- whether the particular car that suits him is available with
a diesel engine
~ how many miles/kilometres he will have to drive before he

can recover the higher initial cost (the pay~back period)

- whether he can fuel and service a diesel car easily.

To encourage the increased use of diesel engines, manufacturers
will have to offer a wider range of diesel cars and Governments
will have to apply a satisfactory and stable tax policy as between
petrol and diesel fuel. If the Community seriously wishes to pro-
mote diesel cars, an artificial incgntive such as reduced VAT on

the purchase price may have to be gifén.
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The Group has discussed the sbility of refineries to respond to
increased demand for diesel fuel for road'transport. The change
from the refineries' point of view is probably marginal, would be
phased over several years and might easily be absorbed'in changes
in the use of gas oil for other purposes, such as domestic heating.
On the other hand, there is a surplus of peirol at present in most
Community countries and as long as petrol is used for road trans-
port, the search for economies in the use of the petrol engine must

continua.

2.6, Thermal insulation for vehicles

Thermal insulation is already an important factor in the design of
railway stock, particularly in countries with a severe climate,

such as West Germany. The Group is examining the scope for further
improvement in this field and the possibility of transferring some
of the lessons of railway practice to road vehicles, particularly

public transport vehicles and to underground railways and tramways.

3. INTERIM RECOMMENDATIONS

In the limited time available for the production of this first report,
it has not been possible for the Group to analyse in depth all the in-
formation collected from studies in the various Member States and elsew

where.

However, some qualitative judgements can already be made and have led the

Group to a limited number of firm recommendations.

3.1. Promotion of changes in driver behaviour

Economy measures pust be designed to be attractive and financially

worthwhile to the consumer, or they will not be readily adopted.
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Jek.l. Car manufacturers should be msked to include more factual
information in their vehicle handbooks on how.to economige
on fuel, preseated s8¢ as to attract the car-owner's attention

and stimulate his interest.

3.1.2. Private cars should be equipped to give the driver a feedback
on the quality of his driving from the economy point of view.

- Two suggested methods are:

- {0 mark the bptimum speed in each gear on the speedo~

neter or on the revolution counter if fitted

-

= to fit a device, for instance a vacuum gauge to fecori
the driver's performance quite simply as either good,

indifferent or poor.

The views of manufacturers should be sought on the most
suitable equipment for this purpose. A device to record the
actuzl rate of fuel consumption would be costly and unsuitable
for comparing the drivers' performance with optimum fusel

consumption over a wide range of driving coanditions.

3.2. Ignition maintenance =znd carbursttor selting

3.2.1. The vehicle handbook should contain clearly preéented in=-
formation encouraging car owners to have their vehicles

serviced and tuned regularly.

3.2.2. A major effort should be made as soon as possible to de~
velop an economical, quick and reliable standard test to
establish whether a petrol engined vehicle ‘is correctly

tuned or not.

3e2e3+ A major effo:t should also be made to develop an accurate
" and economical method for tuning engines which can be adopted

by ordinary service stations.
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3.3, Imgrcvementp in Design for GConventional Vehieles and Engines

The Group is not at present recommending that separate standards
should be adopted for the various factors, such as weight, stream-

lining, engine power and trensmission efficiency in the design of
a motor car. ' '

3.3.1. However, the Group stronglj recbmmends thaf all types of
vehicle on the merket should bo submitted to a standard
test of fuel consumption and fhat the results of this test
should be shown in the vehicle handbook and be available to

"prospective purchasers.

The group of experts on the construction of vehicles at the

Economic Commission for Burope of the UN at Geneva has

agreed such a test in principle and hopes to rzach a firm

conolusioﬁ at the end of 1975. It is proposed that the

test should include an urban driving cycle and open road
 cycles at 90 and 120 kph. - ' ‘ '

3.3.2. The adoption of radial tyres shouid be eancouraged for all '

types of vchicle, including commercial vehicles.

3;hg Qther Topics

Progress on the othar topics in the Group's terms of reference
has been outlined in this report but it would be premature to make

firm recommendations at this stage.

3;5; Bavironmental, safety and enefgy reqnirementg

1%t will be necessary to resolve the sometimes conflicting require-
ments of these factors in future vehicle design and road traffic

legislation.



%. FUTURE

C.14

FROGRAMME

In the

second half of 1975, the Group propos2s to
study the subjects on which interim recommendations have been

made in greater detail,

develop the other subjects with a view makiné firm recommen-

dations in a further report before fhe end of the year,

/s ! :

consult the motor and oil industries on the implementation of

our recommendationse.

The Group also proposes to study the completo fuel-engine cycle in order

to assess the most rational means of consuming energy in road vehicles.

The latter study is expected to continue into 1976.
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Rationz2l Use of Enercgy

Interim Reboft of Sub-group D: Transport structures

Introduction

"1.  The sub—groﬁp's task is to exaﬁine the scope for saving energy within
the next ten years by using it more rationally in fransport, with speciél
reference to passanger movement in urban areas. The sub-group was also
invited to examine energy saving p0551b11111es in urban freight movement,

as well as to coPS1der extending its work to include inter-urban transport.
But this interim report considers only the question of passenger movement
in urban areas. The sub-group's concern is with how vehicles are used rather
~ than with thelr physlcal characteristlcs, which is the fleld of interest

of sub-group C. '

2. Before discussing spebific energy-saving possibilities in mofe-detail,

~ the sub-group wishes to make a number of more general remarks.

3. By definition, the messures to be examined should consist oﬁly of these
which would have no significant sdverse effect on the economy or on versonal
welfare., Some of the measures we discuss might be thought by some to involive
& reduction in personal freedom inconsistent with the principle of not:.
adversely affecling personal welfare, But this is largely a matier of
judgment, and it seemed Yo us only realistic to discuss these possible
measures here.

4. Measures to promote energy-saving often involve costs and may be
accompanied by desirazble or undesirzble éonséquences in other fields.

To take two examples: it might be energy-saving if bus operators ran sﬁailer
buses off-peak than during peak periods. Bu$ such a policy would involve
operators in a number of cost, operating and maintenance problems., On the
_other hend energy-savxng car driving technlques would probably also he

| safer and sl1ght ly reduce noise and fuwes. There may be a tendency, in work
with 2 particular obaectlve,,ln this case energy-saving, to underestimzie
the importance of the accompanying.effects in other fields of thé policies
_advocated- a kind of professional distorsion. We have tried to guard againss
this; but we are canséiouS'that these effects have not heen'fully exploréd.
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Se In the field of urban passenger transport the general policiés

. which were being pursued before the new energy situation arosé tended
alfeady, as it happens, to be of an energy-saving nature, although this
was not normally deliberately intended. This applies, for example, to
the major related aims of improving public transport and reducing road
traffic congestion. What is required from the viewpoint of a more rational
use of energy may therefore often be little more ithan an accéleréfion or

reinforcement of existing lines of action.

6. It is particularly difficult to estimate the likely energy-savings
from measures proposed or adopted in our field. This makes it difficult

in turn to decide the order of: priority of measures, since while it may

be possible to esfimate their cost it may be most unclear what energy
saving they would permit. While it may be possible to estimate ow much
less energy in total is being consumed in town transport compared with
what would protably have been consumed without a wheole packzge of measures,
it is much more difficult to distinguish the particular contribution of
individual measures and the effect of external factors {e.g. the general
state of the écOnomy). The sub-group is assembling what information it can
on the savings offered by various individual measures and will then

exanine the scope for improving knowledge here.

7. At all evenis, rapid change is not to be expected in the ﬁay passenger
movement in towns is organised. While the present situwation of urban
transport is no doubl unsatisfactory from the energy-saving vieWp;int as
well as from many others, ezperienge has shown that significant improvemeni
cen only take place gradually, and often at considerable cost in money
-terms or in terms of obligirg people to change their habits. In pariicular,
it is difficult to cause peule to itransfer from private to public trans—
port without suffering a sense of ﬁersonal loss at abandoning the advantage
of private transport: public transport is only regarded as a superior
alternative in rather special circumstances. In any casé, it often has
only limited spare capacity available for those transferring to it from

 private ijransport. Generally, energy-saving measures will only work if

A

¥
{
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they are reasonably acceptable to the majority of the people affected.

8. Responsibility for urban transﬁbrt is exercised in the main at local
leyel (local and regional auihoritieg and public transport operators)

within a general policy and financial framework set at national level. There
is in our view little scope for formal Community-level legislative action in
relation to the rational use of energy in urban transport. Ye hope however
that our repqrt will be useful to those at local and national level who must

decide what package of energy-saving measures is most appropriate to their

particular circumstances.

9. We should like to consult the Steering and Co—ordinating Committee
about the extension of our work fﬁ the fields of urban freighf'transport
and of inter-urban transport (cf. para..l above). Such an extension would
roquiré modification of the composition of the CGroup. We are also inclined
to think that there is considerably léss scope for saving cnergy in these
two areas than there iz in the field of urban passenger movement which ve
‘have examined so far.

i
10. Ve now go on to discuss energy-saving possibilities in urban passenger
mbvement in five main fields. This sub-division is, however, in no sensec rigic
and several measures discussed would have beneficial effects in more than

i

one field.

Ways of using private vehicles with less consumption of non-useful enersy

1l. BSince with their meny attractions privaie vehicles will inevitably
continue to be used on a large scale in urban areas, it seemed to us imporian?
to consider ways of reducing the energy consumpiion involved without reducing
the'numbar.of journeys. Three main kinds of action seem available in this

- context:

a) reduce the incidence of stop-go driving situations

o
H

12. A vide range of actions can be considered here, most of which can de

categorised as traffic management measures: more careful phasing of traffic
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lights, including green wave® arrangements H bettér signposting of routes,
.destingtions and parking areas ; reductions in on-street parking ; and
staggéring of working hours. There is the danger here that these arrange-
ments could terd to increase the relative attractiveness of the private
car unless bus serfices benefited_frqm them at ;east'equally. Moreover,r
the staggering of working hours could reduce the scope.fof such energy-
saving measures as car=pooling, though it might help the economics of
publie transport operations by spreading demand.

13. Stop-go situations can of course also be reduced, at a price, by
improved road infrastructure, though this is clearly a dangerous tool in
the energy-saving context.

‘1%. Deleted

b) speed limits

15. Speed limits in towns are for the most part no doubt already at

" or below the optimum energy-saving level, There may however be some limited.
scope for redncing_sbeed iimits on urban MOtorways for energy-saving

. purposes. | |

!El?'bf rationalising the use of private vehicles

- (measures of restriction, investment ete ..)

16. In considering here, inter alia, measurés'involving restrictions

on the use of the private car wa are eonscious of coming close to the
Qeatngorv of measures involving a reduction of personal welfare or freedom. -

We feel justified, however, in examining this aspect of the_matter both by
the probably limited scope for reducing energy consumption in urban transe
port'by.puﬁely voluntary measures, and by the fact that the public authorities
'have anyvay been- trying for years noﬁ to control private transport in towns -

- by measures 1nvolving the actual discouragement in various ways of its use.

The new energy situation has increased the need to do this.
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17. Here a number of related measures could be considered. The first

is to increase the averare occupancy of private vehicles, an energy-saving

" measure provided that it zotually reduces the velume of private car traffic
below the level it wou'd ciherwise reach. Car-pooling arrangements need to

be fzeilltated in this context. This w0u1d inwvolve examining existing legal
an¢ other disinceatlves to such arrangements. For example, in sevefal merber
ssates there are problems about passengers contributing to the driver's costs,
which may cause insurance diffieculties of infringe bus licensing law. While
accepting that the contribution of voluntary car-pooling to energy-saving would
probably be only marginal, we think merber states should examine the case for
reﬁoving these irmediments so far as possible. (In at least one mernber state
they were in fact renoved dufing the acute stage of the energy corisis.) There
ma& also be scope for the encouragement by employers of bar-pooling by their
staff (e.g. through nrivileged pafkins arrangements) ; and it might be
advantageous to allow full cars %o ﬁse bus lanes, provided that enforcement could

be carried out‘easily ard that bus movements were not unduly impeded.

18. Turninz now to measures involving restraint on the use of the nrivate

car, two kinds of action have classically commended themselves., The first

has been to reduce the scope for using private cars by restricting parking
possipllities, especially for éll-day parking. The restriction can be effected
through the orice mechanism of by physically reducing the quantity of parking
available. The latter apwvroach could Involve controliing not only on-street
but also off-street parking and, in the latter category, non only miblicly-

but also {though this presents obvlious difficulties) privately-owned parking,
ineluding parking inoffice buildings.

19. The second elassic method of restralning private car use has been

to bring héme to drivers the cost of their presence in tovm. In this
context the Commission has proposed - and the member states have been
inclined to acree in vrinciple - that all users of transport infrastructure
should meet the marginal social cost~ of their use of it. These costs

are no doﬁbt considerable in many urban situations. While this oroposal has
not been implemented in a wholesale way, and nresents speclal problems in
urban areas, merber state authorities are tending to hdve in that direction,

and the need to do so is increasedby the new energy situation.
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Among the tools avazilable here are increased parking charges, supplementary
licensing end road pricing. It would, however, be wrong to overestimate the
likely impact on private car use of even major increases in its perceived

cost to the user. The felaiively slight effect of increased petrol prices

on the volume of private car use in towns confirms that the price elasticiiy

of demand for private transport is low, at least in the urban situation.
Increased petrol prices constitute nevertheless a significant weapon in
the hands of the public authorities,

20,  Other possible measures in this field might include propaganda in

favour of voluntary restraint in the use of private cars for short distance
joﬁrneys, related possibly to the health benefits available here. They
night also include the extension of pedestrian ~ only areas and streets
(which may be costly to institute bui bring substential environmental énd
safety benefits 25 well 28 saving some energy). Deliberate failu;e to
improve road infrasiruciure also resirains the volume of cer use, but is

a double-~edged weapon in the energy context because of the wiilingness

of mony drivers to accept high levels of energy-wasting congestion bei .i«
abandoning their cars. It is probably better (though difficult) to restrain
the use of private transport while at the same time 1mproving condltlonu

for the vehicles which remain in use,

Ways of usinc public transport wvehicles with less consumption of non-—

useful enerzy

2l. A number of measures are possible here, most of them requiring
cautious use in order to minimise undesireble side-effects in other fields.

The main possibilitiy in the fleld of bus transoort may be to reduce the

Jdncidence of stop-go 51tuat10ns, for example by providing bus-only lanes,
privileges for buscs at trallic lights and elsewhere and on-sireet parking

control. Here it is clearly necessary to avoid hempering private vehicles

to such an extent that total energy consumption increases. Careful scheduling

may reduce the amount of empty-ruming.
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22, At the operating level; there may remain scme scope in some urban areas
for reducing wmnecessary competition heiween bus operators on the same or

gimilar rouies.

Hays of makins public transport more attractive to the user

23, The qualities which make public transport ettractive are frequency and
convenience, regularity and reliability, speed, comfort and cheapness -
possibly in descending order of imporiance. Those responsible for public
transport naturally iry to make their services correspond as dlosely a8 possi~
hle to these ideals, quite apart from the new energy situation, That situation
simply strengthens the case for making public fransport as attractive as
possible, and here again the measures available are those which have been
classically employed in the past : increasing frequency and comfort by invest-
ment in new stock; increasing regﬁlarity and reliability by traffic manzgenment,
including bus leznes and parking COntroi; increasing convenience by seeking to
give to public transport, e.g. through "dial-a~bus" systems, some of the
characteristics of the private car or the taxi, Effective “paerk and ride"
arrangements mzy allow the different advantages of both public and private
transport to be brought to bear for the same journmey; in this context it may
well be justified to depart from the general rule that caréparks should not be
rrovided on a subsidised basise. '

24. Public transport operators will no doubt consider the.scope‘for giving
more publicity to the sironger points of public transport. -

transport as a factor affecting users'choice between public and private
transport, we would expect the responsible authorities to have in mind the new
energy situation in making the financial and fiscal decisions which in practice

decide the fares which public transport operators musi charge.

26. Convenience may also be improved by various kinds of co—ordination
between different public transport operators in the same area, which might go

as far as the seiting-up of single conurbation or regional traffic and trans-

,! _- 2
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port authorities. The co-ordination may be physical (better interchange
arrangenents) or organisational (for example co—ordinated timetables, end
charging arrangements a2llowing a single payment {o be made for travel on

both bus and wderground railway).

27. It mey be admitted that sdme measures here - for example those aimed
 at providing a more convenient service by such means as "dial—a;ride"
buses -~ may not always directly save much energy. However, they are dcubi-
less justified in a more general way in the interests of the long-terwm
preservation and improvement of puﬁlic transport, the use of which insfsad

of private trensport is certainly energy-saving in general,

r

Hays of reducine the need for urban pasgenger movemant in nowered vehicles

28. The two main ways of reaucing the need for people to move in Urbhan
areas are no doubt changes in urban land uss and developments in {elecommuni.
cations. But there is limited scope for action here within the ten-year
timescale with which we are concerned and. it does not seem possitle to do
more then draw planners'attention to the increased importancs of the energy
factor here. There mzy, however, be scope for action of a more limiicd kind
by encouraging cycling and walking through propaganda and through minor

infrastructure changes designed {o" make them pleasanter and safer.
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Recapitulation of certain Main Points

29. The general urban transport policies which were being pursued
before the new energy situation arose tended already; as it happens,
to be of an energy-saving nature. So the requirement from the view-
point of a more raiional use -of energy may oftien be little more then

an acceleration or reinforcement of existing lines of action.

30. There are serious difficulties in estimating the likely energy
savings from individual measures in the field of urban passenger
movement. The sub—group is collecting what information it can on this and

will examine the scope for improving knowledge here.

3l. Responsibiliiy for urban transpoft policies lies at local or
regional level, within a framework set at national level., In these
circumstances we see little scope for formal Community-level legislative
action in this field. But we hope that our report will be useful to
those directly responsible for‘choosing, from the range of possibilities,

the energy-saving mcasures best suited to their circumstances.

32. We recommend Member‘staxes to examine the case for removing eny
legal impediments to remunerating the driver in car-pooling arrangements.
33. Ve should like the Steering and Co-ordinating COmm1ttee %o

examine again whether the Sub-group should extend its Lork to the fields
of urben freight trensport and inter-urban transport. This would require
changes in the composition of the Sub-group, and We think that these
further areas offer considerably less scope for saving energy than our
rain field of study.
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E.I.

Intefim Report of Sub-Group E

Industrial Processes - Heat

Introduction

Sub-group E is responsible for studying three of the 22 projects

of the Community Action Programme on the Ratiocnal Utilization of
Energy. These are :

3.2 Recovery of residual heat _
3.5 Use of continuous production processes and other

manufacturing methods

3.7 Recycling and recovery of materials

According to estimates submitted by the Member States in spring
1974 the industrial sector would account for 541 million toe in
1985 (about 3% % of the total energy and non-energy consumption
1 600 ﬁillioﬁ toe), disregarding any rationmal utilization of

energy projects.

o/ es
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Thiﬁ sector is the Jargest single consumer of energylof the four -
sectors usually considered. The three projects which“are ﬁeing‘“
studied by the sub~group should help save more than 30 million toe
of the 84 million toe which could be saved in 1985 by means of

rational utilization of energy projects. S

State of progress

The sub-group decided at ite meetings on 18 February and 3 April
1975 to concentrate its work successively on three main aspects :

(1) Savings in energy which would not involve costly_alter#tionst
to industrial structures, plant and equipment and current

processes (action 3.5. of the mandate) ;

(2) savings in energy which would involve costly alterations to
industrial structures, plant and equipment and current processes
" (actions 3.2. then 3.7. of the mandate ) ;

(3) research and development work on new economical processes

(long-term projects).

The group observed that industry has, by its very nature, always
tried to utilise energy as rationally as possible, at least in

-secfors where energy is an important element of the cost price.

Since the increase in energy prices, industry has tried to adapt
to the changed aituation and scheuﬁis and methods which were not

economic before have now become so and have been put into operation.

The group aléo noted that, mlthough industry as a whole has taken
steps to use energy more efficient}j. small'and_medium-aized firmm
have not always been able to &o,so,'mainly because of a lack of
qualified staff and technical facilities. Furthermore, the cost
of energy often represents ohly a small pergentage of the cost

price of manufactured goods and there may be little economic
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incentive for them to take steps to utilise energy more-faiionally.
Nevertheless, even a minimal saving by every small firm takes on a
much greater importance at natiénal or Communitj lavel in view of

. the large number of small and medium-sized firms.

‘This can be seen ip the attitude of public authorities in the Member

States townrda-inaustry.

The main kind of mandatory legislation introduced by the Member
States has been the obligatory approval and/or inspection of
industria1 fue1 combustion plants to ensure a certain minimum
efficiency of ﬁerformance. Other legislation has not been intro-
duced to enforce a reduction in energy consumption as this would
only aggravate the problems of industrialisté faced with higher
energy prices and inflation.

Some Member States have givenifinancial incentives (freeing credit
from restrictions, for instance) to firms which are willing to

invest in projects which would save energy.

Several Member States have set up'information services to provide
technical aid and advice to industry in general and small and
medium sized firms ia particular. Trade associations have taken

similar initiatives.

ITI. Timetahig

4. Economy measures

As can be seen from the foregoing, ih addition to the reatrictiona-
- and incentives introduced by the national governments. industry itself

hna taken a number of economy measures.

S
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The experts are gathering information alpresent from as many
source gs possible on the steps taken by induatry since 1973 to

s5avVe energy.

They vary considerably, from drawing up codes of good conduct and
introducing systems for the periodic and systematic monitoring of
every energy —consuming operation, to appointing special members

of staff responsible for energy questions.
It should be possible to compile an information "brochure™ which
will be as exhaustive as possible on the basis of the data

collected. This would contain :

(1) national measures by country (type of measures taken - public,

private, combination ; mandatory legislation, incentives),
(2) the means used (analytical list),

(3) the actual or planned effects for each type of firm (large,

small, medium-sized, 0ld, new) in relation to local cohditions.

2. In-depth sectoral study

The group has decided to make a horizontal study of one industrial

sector and a study of three particular industrial categories.

(a) High temperature furnaces

This horizontal sector, which covers very different industrial
branches (brickworks, cement works, glass and ceramics, heat
treatment, smelting and refining processes, efc) includes all
processes requiring high temperatures (of 1 000°C and over),
with, as a corollary, the utilization of residual energy in the

form of heat and power, of high specific thermal content..
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(b) Industrial sectors

With regard to the following three sectors :

the sugar industry,

the pulp industry and _ .
the textile and clothing industry (excluding synthetic fibres)

the experts will study known expensive and inexpensive techniques
and processes which have brought considerable savings., new processaa
and technigues which have been introduced mince 1973 to reduce
energy consumption and processeslﬁnd technical know-how which are
perhaps not generally known but which would enable industry to make
a rational utilization of energy even if their dis=emination had

to be paid for (selling, licences, etc).

(¢) Energy consumption per unit of production.

Finally, the experts decided to make a general comparison of energy
consumption per unit of production. This would enable them to see
what techniques could be developed to achieve the foreseen objectives

for energy saving.
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Rational Utilization of Energy
Interim Report of Sub~Group F "Power™

Within the framework of the Community Action Programme for the Rational
Utilization of Energy (URE), Sub-group F has received a mandate to
elaborate the measures suited {0 the ieduction of enérgy consumption
(as compared to its forecasted level for 1985), and to submit such
actions and the means suited for their implementation in both the
following sectors :

- Appliances and equipment in the domestic and tertiary sectors
with a given economy objective of 8% on half the estimated

consumption for 1985 at 50 Mioe (i.e. a saving of 2 IMtoe).

= Power and lighting in industry with a given énergy economy objective
 of 10% on 5% of the estimated consumption for 1985 at 54 Xtoe
(i.e. a saving of 4 Mioe).

During the itwo meetings of the Sub-group, held respectively on the 4th and 5th
March and 10th and 11th April 1975, the experts agreed 1o deal first with the
medium term problems, i.e. at the 1980 level and then with the longer

term problems by allowing information exchanges and discussions if

circumstances render it possible.

It follows that some measures have to be initiated immediately in order to
meet the deadlines: +the elaboration of harmonizing standards detailing
the performance of certain electric domestic appliances and of certain
lighting equipment and motive power as well as methods for measuring such

performance; information labelling concerning, among others, energy

efficiency in the use of electric domestic appliances, In addition to these
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F.2,

measures which are considered the most urgent and which will be thoroughly
exemined during the third meeting of Sub-group F on June 30th and July 1st 1975,

this report sunmarizes the results of the activities of Sub-group F.

ANALYSTIS OF THE CURRENT SITUATION

1.1 Some global considerations have been expressed and several
delegations showed their concern aboul the lack of evaluation
methods to show the impact of the planned measures on energy
consurption and zbout the absence of the necessary statistical
equipment. |
The Sub—group reached a decision concerning the‘unit in which the
energy quantities will be expressed : the KWh and its multiples
were chosen, However, a table showing the conversion rate from
KWh to toe will be provided.every time this varies from the
ptandard rate of 4.5 KWh = 1 toe,

1.2 Bach expert prodﬁced an inventory of the measures already taken
or envisaged for his country. These measures can generally be

grouped into two large categories :

- measures for drawing the public's attention to the proper
utilization of existing equipment (publicity folders, advisory
booklets, publicity bombardement on T.V. and radio, etc.);

~ restrictive measures especially in the field of public and commercial

lighting;

examples need not be quoted as these measures are sufficiently

familiar. Some delegations will transmit reports to the Sub-group of

the results of the . publicity campaigns established by their

governments. In the light of the results of these reports, the
possibility of publicity campaigns on a Community level could be envisaged
although their usefullness is, at-present, not great, considering

the efforts already taken at national levels,
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The Danish government is financing about 2C0 equipment improvement
projectas and has volunteered o provide a list of these projects

along with the names of the organizations in charge of them.

The French delegation drew attention to the existence of a procedure
for the granting of energy consumpiion label for electric domestic
appliances and heating units, conforming to minimum requirements

set by AFNOR, This label would carry information on the consumption
and eonomic utilization of the device. The Sub-group's Secretariat
expressed’its concern about the compatibility of such a procedure
with the Articles of the Trea?y of Rome in the event of it causing

any restrictions,.

2. POSSIBLE SHORT AWD LONG TZR' MEASURES

2.1

2.2

It has been necessary to-SyEtematically examine the problems in view of
the deadlines set by the mandate. The Sub-group set about the
examination of measures not requiring design modifications for
appliances and equipﬁent already on the market. BSuch measures would

be the most efficient and necessary in the field of electric-domestic
appliances. As far as power in industry is concerned, the Sub-

group considers that the increase in energy prices has created a suff-
iciently strong motivation for the management of large— and medium—sized

firms to render urgent measures less necessary.

For smaller firms and crafismen, a more important effort has to
be made and measures through which the largest savings can be

achieved by a more raiional utilization of energy are :
- lighting
- control of wastage in motors, machines and processing;

- better information for craftsmen and small manufacturers on the

equipment best suited for their present and future needs.

The URE~F Sub-group hopes t0 avoid hasty measures in the field of
‘appliance design. It has, indeed, heen put forward by the constructors
that present appliances are the result of a2 bhalance achieved betwecen

the energy necessary for their utilization and the energy necessary

for their construction. Hence, any increase in efficienty would
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therefore require an increase in raw materials and energy for
their construction., The construction costis of these appliances
would of course increase, and provoke heavy competition upseis

at the expense of the Community industries,

3. MEANS FOR THE ITMPLENENTATION OF SUCH MEASURES :

In addition to the financial and budgetary means common to all URE sectors,

the implementation of the following measures is foreseen for Sub—group F
(Power) : '

341

3.3

3.4.1

Information campaign on behalf of the Administration directed at

crafismen and small industries{(see 2.1 above)

Information campaign by the constructors directed at the users of
domestic eleciric appliances in order to encourage a rational
utilization of these appliances (see 2.1 and Annex 2). The CECED
(Buropean Federation of Constructors of Electric Domestic Appliances)
have offered their technological backing for the elaboration of
information documents for such a campaign with the collaboration

of the Directorate--General for Information.

Standardization of performance measurement methods (of electrical
apparatus) necessary for the rational utilization of energy. The
CENELEC (European Committee for Electrotechnical Standardization)
is ready to elaborate European standards o whidlcommunité neasures

could refer.

Community measures 10 be implemented gradually :

possible national measures risk having a direct effect on the design
of elecirical equipment for which free circulation has been guaranieed
by the Council Directive of the 19th February 1973 (73/23/CCE;

J.0. L77 of 26th March 1973).

In order to comply with the clauses of the Treaty, one should

avoid national measures which are obligatory‘concérning design,

approval, labelling or marking of appliances;



4.

5

1.4.2 elaborate proposals of Community acts concerning the harmonization

of planned URE measures whose application in each member state

. could be only optional.

& first proposal should be -drafted as soon as 1975 (see 4.1).

PROPOSALS FORUULATED DURING THE FIRST STAGE

4.1

It appeared that a platform could be reached for the elaboration

of a proposal for the labelling of eleciric domestic appliances.

This proposal would enable constructors to affix on the most visible
part of each appliance intended for the Community market, a label
informing would-be buyers of the energy consumption of each appliance
and a brezk-down of how the measurements were obtained., This label
would, moreover, indicate the most efficient methods of utilization
to economize energy and prodﬁct consumption., The label would, at a
léter stage have a Buropean symbol which would replace any national
symbols introduced earlier. Furthermore, there should be at least
one organization per member slate entitled to control the content

of the label., The hib—group is aware of the complexity of the problens

in establishing the measurement criteria such a system involves.

To prepare the procedures concerning the asbove and in order to

create 2 basis for discussion, on the basis of the german statistic .
the Sub-group has drawn vp 2 list of electric domestic appiiances

in deacreasing order of their combined energy consumption. Horeover,
it has been established that the efficiency of these appliances can nz
improved, either through az change in their method of utilization or
through a change in their design, or even in both these cases.

This list is included in Ammex 1.

PROPOSED FUTURE PROGRANDS

The Sub—group has drawn up 2 programme conprising a series of guidelines

designed to commence and divect the procedures rather than to be used as

a rigid work-plan. This programme is included in Annex 2.
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The actions of the URE programme aim at measures directly affecting the
design or marketing of electric appliances and machines. They should be
implemented through measures similar to those used for.the harmonization
procedures started in the general programme aimed at removing technical
barriers to-trade. This last programme is already at an advanced stage(*)
and a coordination of action on the‘goods concerned can ohly faciiiﬁate

their enforcement on a Community level.

Indeed, the legislative, regulatory and administrative measures necessary
for the implementation of the URE programme'could thus be more quickly
enforced on the whole of the Commuhity so favouring the realization of
the energy savings objectives and ensuring the proper functioning of

the Common Market. |

(*) The Council adopted on the 19th February 1973, the directive
73/23/CCE concerning the electiric appliances to be used within certain
limits of voltage (J.0. L77 of 26th March 1973) and other directives

in the same "electricity" fieldsare in the process of being adopted.



F.7

ANNEX 1

UYTLISATION RATIONIZLLS de 1'SIWRGIZ ~ FORCE 1OTRICE
| RATIOWELLE EWARGIE NUTZUIG ~ KRAFT

RATIONAL USS OF ENERGY - POUR

liste des apporeils éleciro-domestiques modifiables
Liste der zu verindernden elekirc haushalisgerite

List of improvable eleciric domestic appliances

Appareil Gerite Appliance . Lodification de rodirication dv
. I'upiilisation le constructhion
L ;
Chauffe eau Heisswasserzerite | Vater heater X X
Cuisinitre Herd Cooking stove X X
Frigo . Xthlperidte Refricorator X X
Beleiraesne Licht : Lighting X X
lachines & Waschmaschine Washing machines X X
laver
Air choud Heigsliifter Air hesters X -
Conzélatour Gefriergerdte Freoezer X £
T.V. couleurs Fernaeher ~ Colour T.V. - O
Farben
T.V. noir et Fernseher ~ sciw, | Black & white - ' X
blone . und W, TV,
Sccheur de linge | VZschetrocimer Dryer X X
T-ve~vaiczelle Geschirrspiiler Dichuzasher X X
Aspirataur Staubsauger Vacuun cleaner - X
Grill 1 Crillgertte Crill - X
Fer ¥ repesser Rigeleisen Iron X -
Liachine & Blige Imaschine Ironing machine X -
repasser
Essoreuse {ldscheschleuder Spindryer X : -
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URE -~ F Sub-Group " Power "

This Sub-Group's programme, laid out in its mandate on the one hand, and
the actions 1.6. and 3.4 of the URE programme on thez other, could be
elaborated upon along the following guidelines if the agreement of the
Orientation and Coordination Group for the URE is obtained :
= a better internal informatiomn of Sub-group F

- an exchange of information, by'way of publication of current or

envisaged national measures

- &a breakdown of Community actions into three categories according to
their period of implementation : short-term (8 months : duration of
the mandate), medium-term (2 years) and long-term (1985).

Action 1.6 : Improvement in efficiency of electrical domestic appliances

( foreseen savings : 2 millions tpe )

1.6.1 Group classification of domestic appliances according to their
capacity for energy economy :

a) appliances needing an alteration in design in particular;
b) appliances needing an alteration of practice and use;
¢) appliances for which the energy balance-sheet cannot be

improved noticeably and thus not necessitating any action.

1.6.2 Promotion of energy saving aprliances : european " Energy label "
following criteria to be established.

1.6.3 Implementation of Buropean standards for electric domestic

appliances according to standardiz_ed m?th0d5¢

1.6.4 European information campaign for appliances in group 1.6.1 b) :
mass-media, schools, instruction for use, etc.

oS
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1.6.5 For each new construction standard implemented, information
campaign on the corresponding " Energy label ".

1.6.6 For each appliance in group 1.6.1 a) and b), enquiry about
financial benefit and cost/energy benefit,

1.6.7 Determination of the source of ‘finance : consumer, producer,
Member State, Community.

Action 3.4 : Improvement in efficiency of power and lighting equipment
in industry :

( foreseen savings : 4 millions tpe )
3441 Means of action foreseen in the mandate,

3.4.2 Information campaign on lighting intensities and proper choice
of light sources. ,
32.4.3 Breakdown of installed electrical motors according to their
usage : continuous, discontinuous, reduced, in order to differen-
tiate between the actions to be taken at construction level from
those at utilisation level.

3.4.h Efficiency analysis in industrial processes by, standardized
methods. :

3.4.5 Standardization of characteristics of the elements controlling
better energy efficiency in industrial processes : mandate to
CENELEC.

3.4.6 Study of compulsory measures to be set up for the enforcement of
above mentioned standards.

3.4.7 Different financing systems for these measures through tariffs
and/or taxes depending on whether the consumer or the producer
is to be the beneficiary.

3.4.8 For each recommendation or proposed modification of design :
enquiry about financial benefit and cost/energy benefit.

3.4.9 Determination of the source of finance : user, producer, Member
State, Community.



CONCLUSION

The following measures could be considered taking account of the various
deadlines already mentioned ( as from March 6, 1975 ) :

F.IO

Short~term Medium-term Long-term
(8 months) ( 2 years ) (1985)
1.6.1 1.6.2 o
decision 1.6.3 start 1.6.3 end 1.6.3

1.6.4 end 1.6.4
start 1.6.5 end 1.6.5

start 1.6.6 end 1.6.6

' start 1.6.7 end 1,6,7

3.4,2 .

3.4.3

f 3. b4

decision 3.4.5 start 3.4.5 end 3.4.5
3.4.6
3.4,7

start 3%.4.8 end 3.4,8 :
start 3.4.9 end 3.4.9
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DRAFT PROVISICH

This provision would permit constructors to affix a label on the most
visible part of each electric domestic appliance which is destined |

for the Community market, informing would-be buyers of the consumption
level of the appliaﬁce as well as the methods by which these measurements
 were obtained, The labels would also indicate the most efficient method
of utilization for energy and material consumption. These labels could
have a European symbol which would replace any national symbols used
_previously.  Moreocever, at least one organization per ﬁember state should'
be qualified to control the content of the labels. The Sub~group is well
aware of the problems for forming criteria for these measures, involved

in such a system.

The abovementioned provision would serve only as a framework and would
be complemented by supplementary provisions indicating the format of the
labels, their precise conitent and labelling and measurement methods.

These provisions would apply to a2 restricted number of appliances,
especially those which have the highest energy consumption levels at the

present time. A temporary list has been drawh up in decreasing order of
consumption levels. The first five appliances are @ i

= watler heaters

- electric cookers
- refrigerators

- lighting

= washing machines
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Other appliances which are less important from the energy consumption
point of view are also proposed to be included in the application of

this provision :

- televisions

-~ Qdishwashers



XVII/31»8/785-E _
28.7.1975

ANNEX 3 - G
RATTONAL USE OF ENERGY
INTERIM REPORT OF SUB-GROUP G.
" CONVERSION IN POWER STATIONS "
CHAIRMAN : M.DAVIS -~ A. COLLING.

SECRETARY ~ : H . DALDRUP



I.

" GIII

RATICNAL UTTLIZATICY (& ENERGY

Interim report by sub-Group G -

Conversion in power stations

Introduction

Sub-Group G has the task of investigating appropriate ways of
improving the efficiency of power s;atione, of developing combined -
producticn of heat and_electricity and of utilizing ﬁaste heat. It is
estimated that at least 11 million toe of primary energy - 6% of estimated
total consumption by the energy generating industry (186 million toe) -
can already be saved in 1985. ¥ore substantial savings‘could be aclkieved

in the years to follow.

Of the three subjects under congideration, combined_heat/électricity
broduction permits the greatest savings of primary energy. It both improves
power station efficiency and reduces the amount of wasie heat released.

For example it is possible, under gertaiﬁ conditions, to obtain frem-a given
primary energy input twice the useful energy (electricity and heat) output
from combined production compared with the p.oduction of electriciiy alone.
Af the same time the amount of residual heat rejected torthe environment

ig reduced to aboul one third.
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I1.1.

G.2.

At its first meeting held on 20 lMarch 1975 the Group adopted its
programme of work and discussed certain points in greater_de{ail. During
the second meeting held on 27 May 1975 a rumber of papers were submitted
and others were read, This interim report’ was drafted on the basis of
this information. The report was submitted to the members of the Working

Group for approval; +their remarks have as far as possible been included.

Prosramme of the sub-Group on conversion in power stations
‘. :

The three paris of the programme are defined as follows:

— The efficiency of power stations, meaning the relatiounship beiween
useful energy and the energy consumed; in the first part of the work
programne the improvement in efficierncy, achievable by the use of

combined heat and power production, will not be taken into account;

- The combined production of heat and power, meaning the combined production
of heat and electrical power in thermal power stations (back—pressure
turbines and extraction condensing units, gas turbines with exhaust heat

boilers, use of exhaust heat from Diesel engines);

— Residual Heat, meening the heat inevitably lost through the cooling
system during the production process in a power station (condensing

turbines and closed-cycle gas turbines).

-

Improving power station efficiency

Pover station efficiency cannot be examined in itself. As regards
measures to improve efficiency, the following considerations must be

particularly noted:
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~ the extra capitﬁl costs which mast be offset by a reduction in the

total consumptién of primary energy,

~ the dynamic behaviour of the plant, typified by such factors as rapid
start-up and load pick-up, -

- the reduction in reliability and thus in availability consetquent upon

the use of complex techknology,

—~ the choice of fuels according to price and security of supply.

IT.1.1. Tecknical and economic possibilities for improving the efficienc
p g _uh ¥

of existing pover staticns

The only way to bring about any significant improvement in the
efficiency of existing power stations is through partial plant replacerment;

e.g. by

~ adding a topping unit (high pressure boiler and back-pressure steam
turbine, or gas turbine with exhaust heat boiler} to an existing,

relatively low-pressure unit,
=~ using gas turbines for preheating the air for boilers,

- fitting recuperators to gas turbine plant,

As this can have a major effect on plant availability, owing pariicu-
larly to the juxtaposition of components with different lifespans and
added plant complication, preference is generally given to new, and even

more efficient plant rather than alterations.
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Certain improvements can be made in the efficiency of industrial
plénts especially if a decrease in the exhaust-steam pressure of the back-

pressure turbineé can be achieved through better thermal insulation of

- the heat distribution piping.

With smaller plants it is often possible to saﬁé fuel simply by
making minor modifications (e.g. better insulation and control systems,
checking of burners, better operation procedures etc.). This aim could be

attained by systematically questioning and advieing their owmers.

Technolcgies available for improving the efficiency of thermal power

staticns to he built in future

The main possibilities for improvement are:

higher steam pressures and iemperatures,

double reheat,

. = feedwater preheating to higher temperatures,

steam turbine driven feed-water pumps,

combined cycles (gas and cteam turbine),

nuclear power stations equipped with a light-water reactor and a

tailing conventional superheater.

It now seems clear that significant improvements in efficiency are ,

not possible using the first three methods without penalties in terms of

reliability, and considerable capital cost. Turbine-driven feed pumps -

which have teen in use for many years - become particularly attractive

-with increasing unit capacity.

'Efficiéncy can be increased several percentage peints using the
combined gas and steam turbine cycle instead of conventional plant and
there is also a reduction in capital cost, particularly if the gas turbine
inlet temperature is increased still further and the steamgenerator is

of pressurized furnace design..
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. A major disadﬁanfage, however, is that gas turbines require clean
fuel so that the systematic application of this process depends on the
availability and cost of natural gas or power gas produced by gasifying
.coal, or alternatively light fuel oil with 2 low salt and vanadium conient
or scrubbed heavy fuel oil. The operation over maﬂj years of the few
ruclear power stations with light water reactors and fossil-fired super-
heat has shown that they compare badly in terms of both economics and

availability.

II.1.3., Improvement in the overall economy and efficiency of electricity oreducticn

by optimum management of integrated power systems

The main areag for improvement are as follows:

2) Claséification of power stations in the load diagram acceording to their
economic merit with the inclusion of the gredfest possible mumber of

stations, including industrial power stations;
b) Cooperation between public and private  producers

-~ in the planning of equipment in general and in particular

of the mix of machines,
- in the common uée of stand-by and energy storage plants,
— with a‘view to coordi?ation of oferhaul periods, -
~ by mutual assiétance in the ?vent of unforeseen station outages;

¢) Trans-frontier management of power stations (public and private)} and

interconnecting systems;

d) The improvement of the availability of base-load power stations by

gppropriate maintenance procedures;

e) The optimum use of high merit base load plants and muclear stations

)

by an increased use of siorage planis.
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With reference to point (a), utilities generally run their generating
capacity with an eye to maximum economic efficiency. With some exceptions,
€.g2. in Belgium, private producers have not so far been included in the

load diagram. Elsewhere in certain cases cooperation between neighbour-

ing utilities could also be improved.

So far there are only a few examples of the type of cooperation
referred to in point (b). In addition to the obvious advantages of joint
planning of equipment and everhaul periods and of mutual assistance,

problems concerning the maintenance of reserve capacity could also be cased.

s

Accordingly in certain cases, the private producer cculd be capable
of supplying peak load to the public network if, for example, he has

combined back—pressure/bondcnsing plant or steam-siorage capacity.

Widespread trans—-frontier management of power stations and systems
et Community level does not seem appropriate at present since, despitie the
advantages of increased installed generating capacity and network size,
increasing transmission losses make additional savings insignificant once
the grid area exceeds a certain size. On the other hand, irans-frontier

networking on a regional basis can produce considerable improvements.

)
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Ceneral improvements in power station economics can also be achieved

by plant optimization and better operational flexibility, taking into

"~ account all relevant parameters. Fuel can also be saved by going over

from periodic to "condition" maintenance. Before all this can be achieved
comparable data are needed on the availability and reliability of all

power stations in operation and their components. The data published by
UNIPEDEL and UCPTE2 for Furope and EEI3 for the USA are not adequate for
this purpose as they extend to only main components. For #arious reasons,
including commercial, they contain no precise analyses (causes and magnitude)
of the breakdowns. The collectiop of more detailed statistics is generally

carried out ai national level.

Increasing the capacity_of storazge plant does not only improve the
return on the high capital investment in nuclear stations, but leads alsc to

& reduced number of start-ups and a decrease of anhual utilizaticn of old,

"low efficiency power stations. The development of storage plant should

therefore be favoured.

lUNIPEDE = Union internationale des Producteurs et Distributeurs
d'Energie Electrigue
PYCPTE = Union pour la Coordination de la Production et du Transpceri

de 1'Electricite

It

3E,E.I. Bdison Electric Instiiute.
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IT.2. Combined oroduction of heat and electricity

II.2,1.1Curreﬁt state of develobment of ccmbined productibn

(4)

of heat and eleciricity in the verious Member States

Currently almost 15% of ihe electricity produced in the Community
comes from combined power stations which produce both electricity
and heat for industrial or domestic heating (see table 2.1). fThe

exact quantities of heat produced by these plants are often

_unknown and are not always indicated in the statistics available.

It is difficult to work out the state of development of combined
production because of the lack of adequate statistics. Sub-Grouwp G

is therefore proposing:
~ to collect the informatiocn which the various members might have,

- to lay down the measures to be taken with a view to producing a
systematic set of statisiics on heat production (as is currently

done in the case of electricity preduction).

The principal methods used for combined production of eleciricity

and heat are:

- the femoval of steam by back-pressure (approximately 435 of
the electricity produced by the combined power stations comes from

such plants) (see table 2.2),

e

- the removal of steam by bleeding off (approximately 55%),

- the recovery of exhaust heat from gas turbines and gas engines

(approximately 2%),

— the recovery of heat from Diesel engines.

/e
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Power stations equipped with gas turbines with exhaust-heat
recovery ecuipment have developed fast during recent years.
This is due partly to the flexibility with which such plants can

be operated and partly to the relatively low investment cosis

-involved and the short time refuired to build them.

Infofmation on the opera{ors of combined plants ig fragmentary
and is obtained mainly from the electricity prcduction statistics.

The most important categories are:

public producers/distributors of heat,

the chemical and electro-chemical industry (approximately
one-half of the electricity produced in the combined plants

comes from power stations belonging to the chemical indusiry),
- the paper indusiry (approximately 15%),

-~ mines and collieries {approximately 129).

Analysis of the reasons why combined production has

develoned differently in the various countries

In the industrial sector combined production is practised in all
the Community countries. It has reached the most advanced

stage of development in Italy, France, Germany and the Netherlaud.

Public distribution of heat from combined power stations has
been developed to a certain level only in Cermany and Denmark.
Limited heat distribution neiworks alsc exist in Belgium, Fraunce,

the Netherlands, Italy and the United Kingdom.

No exhaustive analysis has yet been made of the reasons why
conbined production has developed differently in the various -

countries.
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In ihe industrial sector mention could be made of

- the historical reasons, bound up with the nature and size of
the industry's production and with the availability of waste
fuel;

-~ the industrial scales of charges applied by public eiectricity
producers, including those for the supply of auxiliary and
reserve energy and the purchase of excess energy from private

producers;

- national legislation on self-production and the private itransport

of electricity;
-~ taxation.

In the case of public heat distribution. from combined power
stations, the reasons are mainly historic (economy measures

taken at the time of the second world war, ability to install
distribution networks when towns were rebuilt after the war),
climatic (relatively cold continental climates) and demographic
(very densely populated areas and high concentration of industries)
The structure of the eleciricity sector (private, public or

nationalized) has certainly not been without its effects on the

development of heat distribution nefworks.

o]



TAPLE 2.1

NET AMCUNT (F ELECTRICITY PRODUCED IN COLBINED THERMAL POWER STATIONS IN 1972

B. Public preoducers

A. Industrial preducers - Total A+ B
Country of ; o i onal o
' % of national % of national % of national
Tih productiion Tvh production TWh production

B 2.054 5.9

K 0.3 - 1.5 6.6 34 6..9 35.5

D £0.018 15.3 13.0 5.0 53.018 20.3

F 18.685 16.3 0.429 0.4 19.114 16.7
§ IRL 0.16 2.2 0 0 ' 0.16 2.2

L 15.619 17.9

0 0 0 0 0 0
!L._..W -
i )

Wl 4£.79 10.1
: -

e | 14 7,0 0,135 0,07 14,135 7,07

? ,

. Corrunity

o




TABIE 2.2

NET AMCUNT CF ELECTRICITY PRODUCED TN THE VARICUS TYPES OF COMBINED PCJER STATIONS IN 1972

.
Back-pressure Bleeding off Recovery from gas turbines | Recovery from Diesel engines
TVWh % of the TWh % of the TWh % of the TWh 9 of the
Country private and national private and national private and national private and national
public combined public combined public combined public combined
production production production production
B 1.367 + 0.407 + 0.200 + o] Q
¢ 0.3 + 0.4 10 0+ 6.2 90 0 0 0 0
' D 22.870 + 2.400 47.6 '16.719 + 10.100 50,6 0.424 + 0.500 1.7 0.005 + O 0.1
v 5.682 +
IRL
I 6.675 + - 8.930 + 0.014 + 0 0
L L 0 0 0 0o o 0 0 0
i [ 2.093 +

Uy

~ ;
O ame v
Community

AR
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II.2.3. Rationalization of combined production in the industrial sector

There are approximately 120 000 fo 150 000 industrial boilers
.in service in the Community countries. Only a small proportion of
these beilers are installed in combined heat/electricify plant.
Economic studies made since the recent increase in the prices of fogsil
fuels indicate that the break—even point of a combined plant is,
depending on local conditions, between 500 and 5000 kH. Consequently
a large number of ithese boilers could gredually be replaced on
economically satisfactory terms by combined plants and thus play a part
in the effort to achieve substantial reductions in the consumption of

fossil fuels.

In order to assess the savings which could be achieved by
rationalizing the use of_iﬁdustrial boilers, and especially by
_ encouraging combined production, a list of such plants, indicating
(5) their principal features, must be drawn up. Appropriate measures have
been tzken in various Member States, and they should be extended to 211

the Community countries.

Small and medium-sized industrial undertakings using boilers
often lack information on the technical and economic aspects of combined
production. An information brochure summarizing in a few pages and in
Bimpie language the advantages of combined production should be drawn

(1) up and sent to these undertakings. The advisability of drawing up a
list of technical advisers who could give additional information to

(6) undertakings requesting it will be examined,

However, even if industries are convinced of the fact that
combined production will lead to savings, both for their company and

for the community, they may hesitate in the face of difficulties such as

— the extra investment required for a combined power station as

against a simple boiler;

— negotiations with public electricity producers with regard to the
terms for the supply of reserve and emerpgency quantiiies of energy
as well as the purchase of any surplus ¢.crgy producsd; the obiaining

of egquitable tariffs for these ¢upplies and services;

= less {lexitility as regarde the operation of & boiler as a resuli of
the addition of a gencrating unit.

)
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in effert musi be made to find suitable ways of overcoming these

difficuliies.

It might prove beneficial if, insfead of building several small
industrial boilers, several industrial undertakings situated in the
same region were to build one-or two joint bOileré'which would be more
efficient and on which even greater savings could be made if a generaiinz
set were added. Undertakirgs can decide tc adopt such 2 solution,
which is certainly raticnal from the poini of view of energy savings,
only if national laws do not prohibit them from sharing the heat and
electricity produced by their joint power station. Where it is not
possible for public electricity producers to supply that group of
industries with heat on the terms stipulated, the legal obstacles sheuld
be abolished in order to enable joini industrial power stations to be

built, designed primarily to precduce heat on econcmic terms.

The considerable increase in the prices of fossil fuels during
the past two years has led to a reexramination of the possibility of
optimizing the use of combined power stations. It ig often {found ihgt
the temperaturs of the process steam is too high, that the thermal
insulation of the pipes through which the heat is distributed is
inadequate and that a lesser degree of interdependence beiween eleciricity
production {particularly to cope with peak demand) and heat production
would be desirable. These points will be examined in detail and the
conclusions reached could be included in the information brochgre on

combined heat/power production mentioned above.
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II. 2.4. Cooperation between vublic electricity producers

and indusirial consumers of heat

The Community has laid down, as the target of its energy policy,
the reduction of its dependence on imported energy from the current
figure of 60% to 40 — 50% in 1985. This target can be achieved only
if nueclear énefgy_is used on a large scale for the production of both
eleciricity and industrial heat. Except in the case of some large
industrial companies, industry will generally not have access io nuclear

¢ energy supplies unless it enters into close cooperation with the
electricity producers. The latter, for their part, will find that
they have an associate in industr& capable of solving the difficult
problem of distance between nuclear power stations and the centres of
consumption which are génerally found in densely-populated regicns.
The increase in the use of ﬁrimaﬁy energy, which is relatively limited
in the case of pure electric power stations equipped with iight—water
reactors, and the reduction in thermal waste, which is particularly
high in the case of the nuclear power stations curréntly in service,
constitute cther arguments in favour of combined heat/electricity
production in mclear power stétions. tress should be laid on-

developing this {echhique.

Because of the difficulties involved in the traﬁsportation of
heat, the nuclear power station and the industry using the heatl must
not be situated very far from each other. In order to guarartee the
indﬁstrj a continuous supply- of steam, the power station mmst Lave at
least two or three inferconnected units. The construction on one site
of a large nuclear power station and a large industrial complex gives
rise to planning and regional development problems which cannot be
solved without the-active participation of the public authorities.

If the industrial complex is to have at its disposal the necessary
manpovier for its construction and operation, it must necessarily be
situated close to a population centre of some size. The regicnal

development authorities would have to begin the necessary prospection
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work already in order to find sites ~ and there certainly will not be
very many -~ suiiable for the building of both large industrial complexes
and nuclear power stations, and take the neCéssary measures 1o see that
they are reserved for that purposé. A rpcommendation in this connection
should be sent to the lember States.

In order to supply the competent authorities with informetion,

advisory bodies should be set up composed of experis from the electricity—~

groducing indusiry and the heatwconsuming industries. Such bodies have
already been set up in various Member States. The other Communiity

countries should be encourzzed 1o set up similar bodies.

4

The task of such advisory bodies would be io underiake or to

contime {echnico-economic studies -~ taking into accouni the particular

conditions prevailing in each counity -~ of the various possibilities of

intreducing combined production in muclear power stations. To enable

. such studies to be carried cut successfully, preliminary investigations

should be made to determine:

a) the principal temperaiure and steam-pressure levels required for
industrial processes as well as the possibilities of reducing them

to a limited number of levels;

b) the approximate quantities of heat necessary for the manufaciure of

the principal industrial producis;

¢} the daily, wéekly and seasonal variations in the demand for heat

from the various industries;

d) the cost to various industries of an untimely interruption of heal

supplies;

e) the technical means of reducing the inferdependence of the production
of heat and the production of electricity in nuclear power stations

and the costs of such methods;

f) the implications of the combined producéion.gf heat and power for

the szfety of nuclear pover stations;

g) ithe most suitable ferms of cooperation betueen electricity producers
and industzry in those pover stations where combined ,prcduction 1is

carricd oul {e.g. joint financing and operaticn).

e

~ !;*9'-;-—-:_-_—_:.‘&!“"-
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* These investigations, certain of which have already been started,
could be carried out in conjuhction with the industrial federations (a, b,
¢y 4, g), the manufacturers of cleciro-nuclear equipment (e), the national
authorities responsible for the safety of.nuclear power stations (f) and

the electricity producers or their federations (a, b, ¢, &, e, I, g).

A Community framework should be created to enable the national

advisory bodies to meet and discuss their experiences.

The combined production of heat and electricity in nuclear power
stations is in line with both objegtives set out by the Member States on
national as well as on Community level: energy savings and rational use
of energy on cne hand and the reduction of the dependence on oil impertis
on the other. In order to achieve certain targets of their energy policy,
Member States have in the past cften éranfed concessions to cne or the
other industrial secior (e.z. coal mines). A deliberate inplementation of
a Community enerzy policy can most probably not te brought about without
similar meesures. It is therefore preopesed to examine measures to
encourage COmbined production, such as tax relief and non-linear or

accelerated depreciation of investments.

Acsessment of the prospects for using pcwer station heat

for disirict heating

In the case of disirict heating, the liquid used to transpof% the
heat is hot water (80 - 130°C). " This teﬁperature level is suitable for
only a small number of industrial uses. Conseguently, the number of
industrial consumers will be relatively limited. The main task of
district heating retworks will therefore be 1o heat buildings in cold
weather and to provide hot water for domestic uses. The amount of heat
required for fhe latter remgins relatively constant throughout the year,
but it general}y represents no more than 1¢7 of the maximum power used.
The total installed thermal power used 1o heat buildings is used for only

2000 te 3000 hours, dependingz on the climatic conditions.

ofe
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-  Compared with supplies of process steam te indusiry, district

heating is characterized by:

- the sﬁall anrual utilization of the installed capacity;

~ considerable investments in a highly remified distribﬁtion network;
—~ the long time required to develep a network.

When assessing the merits of district heating bearing in mind the
general eponomic position of a town or region, account should be tzken
not only of the savings which could, be made by the 2bolition of individual
heating planis but alsc of the reduction in atmosphéric pollution and the
increase in the comfort of the user. However, account should alsc be taken
of the quantities of other forms of energy which could be used for healing
buildings, such as natural or syﬁthetic gas or electricity, which will be

available in future in the arca in guestion.

The developmeni of district heating will depend to a2 large extent
on the possibility of making use of nuclear power stations for the
proviszion of heat. To this end it will be essential to site the nuclear
power stations nearer the centres of heat consumpfion, i.e. the towns.

If the pregent state of development of safety technigues is considered
inadequate to allow the siting of nuclear power stations in areas of high
population density, a special effort should te made to develop these
techniques, A recommendation to this effect should be made to the Hember
.States. ‘

District heating networks can be fed from combined power siations
in the long term only if the interdependence of heat and electricity
production can be decreased on economically satisfactory conditiens.
Because of the high investment costs invelved, a new nuclear power staticn
cannot be incorperated econcmically inte an electiricity network unless it
is operated at the base of the load diagram. This implies that when the
" nuclear power station enters into service, other conventional power stations,
inclnding combined power stations, must be moved icwards the middle of the
load dizgram. During the winter period this is possible only if the
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combined power siaticn can alter the amcunt of electricity which it produces
while maintaining a base load level for heat production. Because of the
low annual rate of utilization of the installed power of a district heating
network, the prollem of the economic separation of the two processes

becomes éven mora acuta than in the case of combined power stations supply-
ing industry. A special effort will therefore be required to work out
separaticn methods. An increase in the thermul inertia of the heat
dipiritulion neitworks ty incorporating deytime accumulatérs couid prbvide

a p%rﬁial golution to the problem.

In view of the complexity of the economic problems involved in -
district heating, the only possible remedy is to increase the number of
detailed studies which must be undertaken to take into account the
particular conditions prevailing in each area. Studies should be carried
out to indicate, for the variouﬁ_climafic conditions found in Europe, the
specific problems invelved in the use of nuclear poiver. stations in this
context. To stimulate and coordinate these studies, similar advisory
bodies to those already in existence or to be set up for the industrial
sector (soo point II.2.4.) should be set up in the Member States. A

Community framework in which the members of these bodies can discuss their

The development of links between heat distribution networks

The question of links arises only in the case of heat distfihution
networks which have been adequately déveloﬁed and are relatively close to
each other. This situation currently persists only in certain regions of
Germany, vhere detailed studies are in progress. It is on the results of
these studies that the advisability of embarking on similar studies of

[

other regions in the Community will depend.
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I1.3. Waste heat utilization

.

The low level of cooling water temperature limits the utilization
of waste heat from condensing steam power stations. For mosi central
heating applications the temperature would bave to be raised b& centrally
or locally sited heat pumps. The economics of such aﬁplications is
dependent upon the conditions of each case. Waste-heat utilizaiibn'has
certain advantages in comparison with combined heat/bower stations as ne
changes in equipment are needed in the power station, electricity gene:-:hien
is independent of heat rermuirements and substantial guantities of waste
heat can be utilized without affecting station operation. O(n the other
hand, a major disadvantage is that.in view of the far smaller temperature
difference than with district healing by hot water, pipes of very large
cross—section are needed with correspondingly high cost, particularly for
burying them. Consequently, waste heat from condensing steam power stations
cannot be used for district heating except perbaps if there is a sufficicnily
large centre of consumption near the pbwer station., But even in this case the
production of heat in a combined heat/power stotion at a temporature directly
applicable to central heating purposes might be more ecoromic than the use
of waste heat from a conventional station with the use of heat puups to

provide the necessary temperature.

The wtilization of waste heat for fish farming and agricultural
purposes is outside the scope of this project. A special working group

in the Bnvironment Service is examining it.

-’ -



G.21

III. Proposal for measures to be worked out in detail at future:

" meetings of sub-Group §

II.1.1 and 17.2.3

_(i) Preparaticn of an information brochure, designed primarily for small
and mediwn-sized industrizl undértakings, on the advantagesrdffered
by a greater concenfration of energy production, by combined production
of heat and electricity and on ways of saving fuel in low-power
1ndustrial power stations.

IT.1.3

’

(2) Examination of ways of increasing cooperation between public electricity
producers and industrial self-producers, with a view to optimizing the
“investments to be made by each and to improving the manazement of the

power station gystems.

(3) Fxamination of ways of increasing the total efficiency of electricity
production by introducing measures such as increasing the capacity of _
pover stations as far as possible, improving the flexibility with which
they ecan be operated, reducing the number of maintenance shut-downs

end using more storage power stations.

'1I.2.1

(4) Measures to be implemented to increase the amount of statistical data

available on heat production by industry and on heat distributors.

II.2-3

(5) Drawing up of a list of industrial boilers, above a certain capacity,

in service in the various Community countries.

(6) Measures to be taken to encourage small and medium-sized industrial
undertakings without specialized staff to ask for advice when drawing
" up projects and when operating and servicing their heat and electricity

production plants.
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Search for ways and means of enabling undertakings to overcome the
difficulties encountered during the construction and operation of

combined heat/power production plante.-

Elimination of the legal prcblems and obstacles preventing the transport
of heat and electricity produced in a combined power station to the

industries which are the co-proprietors of the plant. .

Examiration of technical ways of increasing the efficiency and flexibili.»

Y . fo A . .
witli which combined industrial power stations are operated.

II.2-4 s

(10)

(i1)

(12)

(13)

(14)

Recommendation to be sent to the regional development authorities in the
Member States proposing that they should look for and reserve suitable
sites where industrial heat-ccnsuming cemplexes can be set up near nuclear

pover stations.

‘Encourage those Member States which have not already done so to set up
advisory bodies to deal with combined electricity/heat praduction in

nuclear pover stations for industrial use.

Complete ihe necessary preliminary studies to enable the advisory bodies
on combined production in nuclear povwer stations to begin their work.

Carry out these studies in a Community framework as far as possible.

Create a Community framework in which the national advisory bedies on
combined production in nuclear power stationé can collaborate and

discuss their experiences.

Propose to the lember States measures encouraging the combined production
of heat and electricity, mainly of nuelear origin, such as tax relief and

accelerated or non-linear depreciation of investments.

e

L
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II1.2.5

*

_(15) To recommend to the Member States the acceleration and intensification
,of the studies and developments necessary to allow the siting of nuclear

power stations close to towms.

(16) Encourage éhe development of methods allewing the c¢conemic reduction of
interdependence of heat and electricity production in combined power .

stations.

(17) Encoursge those Member States which have not yet done so to set up
advisory bodies on district heating.

(18) Create a Community framework in which the national advisory bodies on

district heating can collaborate and discuss their experiences.
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 RATIONAL USE OF ENERGY

Interim report of Sub-eroun H

MIransformation in refineries™

The second meeting of sub-group H was held on 17 and 18 June 1975. The Irish
and Netherlands delegatlons took part for the first time in the work of the sub~

group. The Belgian representatlve has still not been named.

Participants confirmed that own use in refineries had already been reduced by
~ between 10 and 20%, according to piént, since the months immediately following
the crisis in 1973. These resulis have been obtained, above all, by the
strengthening of instructions given to personnelland a stricter control of
operations.  Generally speaking, during this period, only minor modifications
have been made io plant intended to reduce own-use. Since that time, the
majority of refineries have worked out and/or initiated major investment
programmes covering several years aimé&<ai reducing still further own-.use in
refineries. = These programmes could lead, for the most modern refineries, to
gains of 25 to 30% with respect to 1973 as is already the case for certain
plants in fhe UsA. |

These findings point to two courses of action within the mandate of the sube
group:

1. To encourage the exchange of information and experience in order to extend
to the whole of the refining sector the positive results achieved at plant
level in the various Community refineries. = Action should be taken by means
of a standard list of operating instructions ﬁhich will be forwarded to all
the refineries of the Commumity. The sub—group has collected the necessary
data from several refieeries, has standardised and completed existing |
instructions and prepared the document whose distribution should begin in
July.
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2. To ascertain the actual situation in the refining sector as regards the
économies already achieved and new measures which are being taken., For
this purpose, a questionnaire is in preparation which will be addressed to
the governments of the Member States in September at the lateat. The
delegates realise that problems will arise in distinguishing own use in
refining from the consumpfion of petrochemical plants when the two
activities are integrated. In this connection, they wish to see the
problem of the petrochemical in&us”r.ry studied jointly with sub-group E.

In order to guarantee the confidential nature of the information, the
i'eplies to the questionnaire will be pz;oceé.sed by the same method as the
documents relating to Regulations 1055 regarding imports and 1056 regarding

investments.
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INVESTIGATION OF ENERGY CONSUNP?ION BY REFINERIES

GENERAL DATA
Company? : o o - S . i- B
Lddress of Refinery @ | . S telephone :

’ oo -

telex :
- .Commissioning date
Cxrude processed t.
. o _1973.....-.....g...'.tonnes
e : _. 1974...-..-......._.tonnes
Yield ) ,
) 1_975_.........-o....tonnes
1974--..I..'..o...oocatonnes . ‘......A ‘
Type of refinery* : . | ybtynleclieler|m| v
\. -
* Underline units installed, {4D - atmospheric distillation ;
: . . "¥D - vacuun distillation ;
CC ~ catalytic sracking ;
B8 = hyuricraching
Co = guirtydic referiinT
re [ L Rl .
Sl e [ ) - e e > . .
V = vigvrezking § H - HydrOtICz:lﬁf)
ceh s dnvycothew uritn. S tai r et odre eaflipoey, "'_ff.'.f_‘ g T

o o
>~ l'ﬁ
s

N o
HED o
|| 1] ]
<
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CGEIIERAT, DATA

(contd)

Heat and 0il losses incurred Guring treatment

If possible, give gstimztes of {he breakdown .

of heat end 0il losses arising during treatment

Hezt losses

% of total energsy consumed

“a) To stmosphere

b) In exhaust gases

¢) In cooling water

Total heat losses

0il 1losses

% of totzl fuel consumed

2) Water in crude oil

b) By evaporation

" ¢) 0il in effluent

water and spillage,
if any :

d) Flares

Total o0il losses

’l.’



= QUESTIONNAIRE -

- -

1. DIFFERENCE LETYEEN REFINERIES CWH_CONSULPTION
. © . I¥ 1973 and 1914 '

Plgase give'ﬁhq ralevant figures for the tvo years in question

Electricity consumed

Year | Puel consuned

: = Yoo ——
(tecses) Own preduction | Mains electricity

(t.O.ea) (tu?een)

1973
1974

/]

II. IﬁCREASE IF ANY IN OQWN CCUSULPTIOCN

Ir apykup:iabe, indicale the increase in own consumpiion noted
. between 1973 and 1974 that could be ascribed to
| a) ihe uummisaioulug ol ue#.uniba $
K 'b) a change in the quality of crude ;
' b) an increase in the severity in processing j
d) a modification in the range-of'products'; )

e)_the'under-empIOyment of the capacity of any plént 3 -

,f),therimplementing of environmental protection standards;

Blectricity consumed

Year | Fuel consumed

{(to0ceo) O'm production | kains electricity

(t.o.e.). ) _Ctoo,oeo)

1975
1974
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III, MEASURES FOR PERUGTNG O CCRSUMPTION

‘Ao Nessures alrezdy anplied since 1973 un to the rresent tire

Where a saving of energy has been[obtaihed‘indiéate the reduction

“in 6wn consuzption obtained as a result of each of the folloving
A el (1) | -

kinds of ‘neasures; ‘.

1) Stricter operating pradtices _ : Coe

Blectricity savings

' ' :
Year ‘Fu?i iagigﬁs Own production #ains electricily
. _ SRS ':”"(f;béé.)'“h ' (t.o.e.}

? ' <

2) Modification of plant

T N - i ;
e Electricity savings !
ings p - - e
??ar Fu?i :aglgg . Oym production maing electricity
evexe Et.()geo) ’ (tQOoee)
!
C.‘ : .
.' - )
P -

(T)IUsing fnwey 1, ple

—
e

ase indiente vrinciped points of aprlication




. Be Programmes being introduced in 1975 and 1976

Ha'/

If any prograumes aye being introduced or are due for introduction

‘ghortly, indicate the
{0 be aimed atg1)

additional reduction in own consunption

Electricity_savings_

"Fuel savings
(toooeo)

Year

Own production
(tooaen)

lains electiricity

(t!OOQ.)

’

'

Note : If appropriate, indicate the foreseecable increase in fuel
consunption which is related to the introduction of meazures
for the protection of the environment (i.e. reducing lead
in gesoline, anrd gulphur in fusls

;’l‘.'.l.{!ll.l..t.Ooe.

savings in own consumption to bve aimed at.

Electriecity savings N
r | Puel savings - o o
Yea (.0 e¢)g Qv proauction liains electricity
e (t.O.e.) (t:o:eo)-
L]
JQ )
Heote ¢ If arrrornrista, indicate the foresecesble increzsa in fucl

consunption related to the iniroduction of measures for
the protection of the environuent :
‘.l'.....ql".qt'o'ei

uzing Annex 2.

e bRt T s celr

.
the propraina

(1) Givs

\¢) uive

ﬁ-&.w}s c?

[CRETRS

getTalls 06 tne programue ub*ug

—rt
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£§) II1.Ae KZASURTZE ALRHADY APPLIND SINCE 1973 U“ To T PRESBNT TINE
Tightening up Y 3 P .
| of operabing Fodification of installations
. : instructions(1)} (1) Total invesica(z)

.erﬁacgs and boilersg
Heat exchéngers -} .
Viaste heat rqeovery
Insulation

Stean systems - .
Flgres

Electricity

Storzge and hand-
ling

o PO A
- b v_.v“u.va.\ul.

- Other processesn

Miscellaneous o - _ ' : ' -

s s recze

.

(1) Yark with a crossy those oreratione which have resulted in a reduction
in own consunption and 1£ 51zeable savings have been madey pleass
irdiczte the amounts. . . -

(2) If applicable.



ne beins intvedneed In 1975 and 1075 - H.9

- 4 . ) .

o .

. o _—

: mrvinzied savings o binniod dadn P Foreesot Lo
: N . . . : - - - {bj.'. ".94_-- . i
Y : Tuel | Zlieetriciiy ] Sioan . 0? . LJ;I“‘“DQ |
"'*»t o . (1)} (1) : (1) semirissioning Total f
L ' ‘ : ; A ‘ S Investient

1 : . B . T

! g - + A VLT S

[N . ! '

Purnaces ond boilers

: )
' H
! E
i *
H : | H P
1L A L4y =g * i ]
oo it his 0 S O : | :
H n R H :
' - i ' : ré - 1 ) !
§ !
H : 1

Ll
-

Wasto heat reosvrery t

]

! 1
- i !
. . N . E
A Irculaticn . ; E' o
. H v i . i
L ! é ! 3 i
Stear systems i 1 - Lkﬂ , In H By
: ; i | g} !
. H $ . i { 4
‘lares , ; : 4 i . :
: i o ' v
; i ds " |
* 3! : .!'
Flectricity 1! ; : y i
| . : | i 5 4 3
di N ; i T
.. 3 § !
" , H . i i !
i T S M 1 I S, : ; v
. Storgne and randling ; ! ! it
Froctionation. ' {
, ' . i
s ! s :
! ) ! ' '
. !
] * - ;
. |
! - !

3

T

1
: wolved, vlewue indiecole the expseted overaiionszl
gavingn (if arplienvle)

ey



s
) ) . Lie L
ITI.Co ‘Prosrsuiten to be dndroducad frow 1977 1o 1980
H.10
Lsbicaled saviug Sstimntaed date rereenst b
- e of Estimatad
M Elcetricity| Stegn stiratad

(1)

(1)

comissioning

TC uu.l

SLYINT [t

, i : Invesinment
I - (2)
Furnaces and boilers :
heat eyclhoprors -
.! . ! i -
Wasle heat recoverj é
a ) S N
IJnzulaotion i
e ; ; f
Sieam systems | i !
i |- pot -
: i
i T
Flores : ; '
: ; 1 : :
g §
% .
! : :
Llectricity : :
R s 3
Stonr oo and Lhendling ;
Przclicnation
o S
idnecellanceus
1
¥
(1) Exprossed as t.0.e.
(2) If fo invesiment to b2 involv red, plezse indiozte the nyPcctci cycrational
(it applicable)

L

e =  tiua) = b4 v

il
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