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Your energy bill needs 
intensive care 

Have you struggled with your treasurer over 
increasing costs? Are you threatened with cuts? 

Relax- help is at hand. Put Future Laundry 
Systems in charge of your energy crisis and 
you'll soon be on the road to recovery. 

Our heat recovery systems are guaranteed 
to reduceenergy costs in your laundry-with 
payback in under 18 months. 

Every way you lose heat is covered ... 
Washers ... Tumblers ... Ironers ... Boilers. 

The Dvnathenn recovers UD to 85% of 

The Winterburn enables 80% recovery of the 
energy from ironers. 

The Sentry recovers over 90% of boiler 
blowdown heat. 

To give your energy bill the care it needs just 
fill in the coupon, telephone or telex. We're on 
call 24 hours a day. 

Heat Recovery Systems 
FUTURE LALINDRY SYSTEMS UMITEO 

Energy Conservation Specialists to the Laundry Industry 
Farnborough Grange, Farnborough, Nr. Banbury, Oxon OX17 2EA 

Tdanhonar 02!lS 89 771 Talarr 837366 MJE UK G~ . - . - . - . . - . - -- - - - . . . . . -. -. . . - - . - - - . . . - - - . . - . 
energy otherwise lost from washer extractors or - - - - - - - - - - m - -  

tunnel washers with flows up to 5000gallons an r~wouldliketo~ivemyenergybillsomeintensivecare 1 - 
hour. I Name 

The Ludell handles recovery from washers in I Position 
I 

large laundries where flows exceed 5000 gallons I Company 
I 

an hour. 
The Ducker gives 60% energy recovery from Address I 

tumblersandreducessteamconsumption by 30%. 1 Telephone I 
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Institute News 
The President's Christmas message 

As we draw towards the end of another year it is timely not only to look 
back a t  our past and often inadequate efforts but also to look forward with 
new hope and a greater determination to meet the challenges that lie 
ahead. 

Never was the opportunity greater than now for all of us in the world of 
Hosptial and Health Care Engineering to help, in our small way, the sick 
and infirm. 

My wife Doris joins me in wishing all our members, their families and 
all readers of our Journal a very happy Christmas and a peaceful and 
prosperous New Year. 

Lucas Scholarship 
Fund 
Awards will be made, again, in 1985, 
to enable two young members of The 
Institute of Hospital Engineering to 
attend the Annual Conference to be 
held in the Hotel Majestic, Harrogate 
from 22nd to 24th May. The Awards 
will cover Conference Registration 
Fee, Conference Dinner Ticket, cost of 
hotel accommodation and travelling 
expenses to and from Harrogate. Accor- 
dingly, young members of the Insti- 
tute (under 28 years old on 28.2.85) 
resident in the United Kingdom or 
Eire who would like to attend the 
Conference under this Award scheme 
should make application to the Secret- 
ary of the Institute a t  20 Landport 
Terrace, Southsea PO1 2RG. 

Applications should reach the Insti- 
tute by 28th February, 1985 and 
should offer full curriculum vitae giv- 
ing: 
1. Academic achievements 
2. Practical training 
3. Full career details 
4. Date of birth 
5. Confirmation that leave of absence 

to attend the Conference will be 
granted. 

Selection of the Award Winners will 
be made by an Assessment Panel 
appointed by Council. 
NB. Members who h u e  made previous 
application for a n  Award under this 
scheme are not debarred fmm applying 
ogain. 

Repeat symposium 
The December symposium 'Hospital 
developments - planning proce- 
dures and code of practice for 
NHS Commission (Capricodel 
Concode) proved so popular that it 
was heavily over-subscribed. The In- 
stitute is therefore pleased to 
announce that there will be a repeat 
of this one-day symposium on 17th 

January a t  the Institute of Marine 
Engineers, 76 Mark Lane, London 
EC3R 7JN. Will those interested in 
attending please contact the Institute 
office. 

1985 Annual 
Conference - 
Harrogate - 
May 22nd - 24th 
Reduced Conference 
Registration Fees 
Council is very anxious to encourage 
younger members of the Institute to 
attend the Annual Conference. To this 
end, Council has determined to intro- 
duce specially reduced Conference 
Registration Fees (calculated, pri- 
marily, to cover the cost of meals pro- 
vided) for YOUNG INSTITUTE 
MEMBERS below the age of 28 on 
21st May next). These specially re- 
duced registration fees will be: 
Entire Conference £25 
One day £15 
Half-day £10 
This information will be included in 
the usual Conference Application 
form. 

21st Century 
Technology 
Symposium 
21st Century Technology is the title of 
asymposiumtohe held on 27 February 
1985 as part of the celebrations to 
mark the centenary of City and 
Guilds College, the engineering facul- 
ty of Imperial College of Science and 
Technology, London University. The 
College has chosen as the overall 
theme "Engineering for Wealth" to 
emphasise the enormous contribution 
that engineers have made to the 
wealth of the country. The symposium 
will examine the implications and 
opportunities for industry, education 
and employment presented by the 

technology currently being developed 
and the role of the engineer. 

For a free brochure on the sympo- 
sium, exhibition and other centenary 
events, please write to Concorde Ser- 
vices, 10 Wendell Road, London, W12 
9RT, or call them on 01-743 3106 

Coat of Arms 
A Coat of Arms has been approved for 
The Engineering Council. It portrays 
energy controlled and the university 
and antiquity of engineering. 

The Engineering 
Assembly - 
Nominations invited for ' 

election 
In its Policy Statement of September, 
1982 The Engineering Council prop- 
osed that there  should be an elected 
engineering assembly, 'to debate mat- 
ters of interest and concern to the 
profession, and to make recommenda- 
tions to The Engineering Council: 

A regional structure is now being 
established, and elections are being 
arranged so that the first meeting of 
The Engineering Assembly can be 
held in July 1985. There are 19 re- 
gions, each of which will elect 5 Char- 
tered Engineers and 2 Technician En- 
gineers or Engineering Technicians to 
the Assembly. nominations for elec- 
tion are now invited. 

Copies of the 'Policy Statement on 
The Engineering Assembly and Re- 
gional Structure' may be obtained 
from The Engineering Council. 

Nomination forms are available 
fmm the Institute Office. They must be 
completed and returned to The Elec- 
tion Oficer, The Engineering Council, 
Canberm House, 10-16 Maltmvers St., 
London WC2R 3ER by 15th February 
1985. 
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ASSOCIATION OF CONSULTING The sound of music 
E N G I N E E R S  Amos Millington, formerly chairman of the Publications Committee, recently 

New assistant secretary 
Colonel Charles Peacey, has  been 
appointed Assistant Secretary (Prac- 
tice) a t  the  Association. With the  re- 
tirement of Commander Gerald Pal- 
mer, Deputy Secretary, a t  the  end of 
last month Colonel Peacey takes over 
most of the duties which the Deputy 
Secretary previously camed  out. In 
particular he  is available to advise 
ACE members and members of the  
public on relevant fee scales and Con- 
ditions of Engagement and  the  choice 
of Consultants for particular projects. 

. 
sung his way through Switzerland. 

On 17th April, 1984 my son and I set 
off for Switzerland knowing tha t  we 
were going to spend two nights in a 
Zurich hospital and hopeful of making 
contact with Vinson Oviatt, a past 
president of I.F.H. E. 2nd living in 
Geneva. 

The occasion was a visit to Switzer- 
land by the  Voluntary Choir of Man- 
chester Cathedral in  which my son 
sings treble and I, by reason of adv- 
ance physical maturity sing tenor. 
The  choir's normal activity is to 
sing each Sunday a t  the  Dean's even- 
ing service, had been invited to s ing 
Passiontide and Eastertide services a t  
a number of churches in Switzerland. 

Robes and music packed in a luxury 
coach owned by a member of the  
choir, we drove to  Dover and after 
disembarking a t  Calais in  the very 
early hours of the following day, we 

FORTHCOMING BRANCH MEETINGS 
North East Branch: Hon See: G. Barter TN Dorlingtan ((1325) 460100 
December 14th Visit to Camemn's Brewery. Hartlepool 
February 12th Visit to Sunderland Eye Infirmary 
March 12th Telecommunications Lecture, Hexcham 
East Anglian Branch: Hon Sec: J. A .  Porker TNNorwich (0603) 611 233 
January 26th 
March 9th Annual General Meeting, St. Andrews Hospital, Norwich 
Southern Branch: Hon Sec R. P. Boycc TN Chichester (0243) 781 411 
January 12th Monitoring Patients in the Intensive Care Envimnment by Dr. P. L. 

Spreadbury. Queen Alexandra Hospital, Cosham, Portsmouth 
March 9th Annual General Meeting preceded by 'World Energy Supplied and 

Alternative Sources' by Technical Representative of CE&B. St. 
k n a r d s  Hospital, Nr Ringwcmd 

North West Branch: Hon See: E. A. Hateley TN Manchester (061) 236 9456 ex1266 
December 5th Hybrid fuels and Specialist Services, Salford University 
Januarv 16th 'Asbestos Removal: St. Marvs Hos~itol ~~~ ~~~ , -~~ 

February 14th \'lstt u, hlwrl~te Lmik4. Ashwn under i.ync 
Mnrch 8th Annual Ihnurr I)ance. \\'tmlry Cnun 1lou.w 
Miimh 19th Annunl Gcneral Mwung iollwued by talk on the NW Wsur Authurny 
Midlands Branch: Hon Sec: W. Turnbull TNBirminghanr (021) 378 2211 ext 3590 
January 22nd Site Generation of Medical Oxygen, Presented by N. Gaskell, Managing 

Director, Medical Gas Installations, Post Graduate Medical Centre, 
Queen Elizabeth Hosptial 

February 20th Hospital Lighting and the CIBS Guide Presented by G. Daniels. Mmr- 
lite Electrical Limited, venue as above 

March 6th Annual General Meeting and technical presentation by West Midlands 
Gas. West Midlands Gas HQ, Wharf Lane, Solihull 

West of Scotland Branch: Hon Sec: R. W. Gardner TN Glasgow (0411 204 275.5 a t  2710 
December 13th The Role of Hospital Engineering in a Unit Based Estate Management 

Structure by Mr. A. Peters, Board Room. Glasgow Royal Maternity 
Hospital. 

January 31st Operating Theatres and Pharmacies by Mr. W. White venue as above 
February28th The Use of Oxygen Concentrators to Provide Oxygen to a Hospital 

Pipeline System' by Mr. N. Gaskill, Oxmaster Ltd venue as above 
March 2nd Annual Dinner Dance 
March 28th Annual General Meeting, Glasgow Royal Maternity Hospital 
East Midlands Branch: Hon SEC: E. A. Hall TNNotfinghorn (0602) 475783 
January 22nd The Design and Management of Telemmmunications Systems within 

Hospitals a presentation by Mr. A. Williarns and Mr. D. Lomax. Trent 
RHA. Southwaod Block seminar m m ,  Middlewd Hospital, Shefield 

Mareh 6th Annual General Meeting followed by Totem Total Energy System' a 
presentation by Fiat Energy (UK) Ltd, Committee Room Balderton 
Hospital, Near Newark 

Please contoet the respepeetiue Bmnch Secretary should you wish to attend any of the aboue 
meetings. 

journeyed across France and  into 
Switzerland. We arrived a t  our first 
stop-over point, Zurich, where we had 
booked two nights accommodation in 
the  Hospital of St. Stephen. Unable to  
locate the  hosptial, (no V ictorian brick 
chimneys to serve as a landmark), we 
asked a local in broken German, 
directions. He  was totally intrigued a s  
to  why a coachload of English males 
were anxious to  admit themselves to  a 
Swiss hospital and offered to ride in 
the  coach, perhaps out  of curiosity. 
The  hospital was run by nuns and 
comprised a very modern multi-storey 
ward block in roaming grounds and 
what  appeared to be the original 
buitding, the  ground floor of .which 
was the administrative department 
and kitchens with the  first and second 
floor converted to splendid guest 
accommodation. (What  price Rayner 
scrutiny on residential accommoda- 
tion) With strict curfew imposed on 
the  boys a t  what  seemed to us  men, a 
reasonable hour, it gave us  the  chance 
to research into the drinking habits 
and habitats of the  locals. 

Sightseeing was needfully inter- 
rupted by rehearsals for our first ser- 
vice a t  the English Church in Zurich 
on Good Friday Eve. Here the  vicar 

Turning tide? 
The Association of Consulting En- 
gineers has been looking again a t  the  
amount of work in the  United King- 
dom being entrusted to  its Members 
and the results of a statistical survey 
were announced to-day. On the  basis 
of the Firms sampled the  returns 
show tha t  compared with the preced- 
ing year  the  quantity of work under- 
taken by members' Firms increased 
by a margin of some 15% The bulk of 
this  increase was attributed to Public 
Sector commissions. The Association 
is therefore pleased to record tha t  its 
pleas to Government to encourage 
such a trend do appear to  have borne 
fruit. 
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held the grand title of Archdeacon in 
Switzerland in the diocese of Gibral- 
tar, there being noAnglicanbishop in 
Switzerland. 

Good Friday saw us speeding to- 
wards Geneva stopping en route at. 
Fribourg where, by prior arrange- 
ment, we lunched in a Convent School 
and, before leaving, sang devotional 
anthems for the nuns who were a t  
prayers in the chapel. Late afternoon 
found us a t  Vevey on the shores of 
Lake Geneva with the French Alps on 
the opposite side of the Lake forming 
a breathtaking backdrop. Here we 
sang the Good Friday service in the 
English Church and partook of a mag- 
nificent meal, courtesy of the church 
members. It was dark by the time we 
arrived a t  our hotel in Geneva and the 
lateness of the hour meant straight to 
bed for the boys, and the men having 
to pay hotel bar prices to lubricate 
their larynx. 

After a two hours reheam1 in the 
hotel on Saturday morning, the rest of 
the day was spent sightseeing and 
buying presents, yours truly 'losing' 
one eleven year old boy in a depart- 
ment store and having to spend some 
ninety minutes until the s t o ~  closed, 
looking for him. Back a t  the hotel in 
time fo; tea, he was waiting for me, 
quite thrilled about the adventure. On 

Easter Sunday morning, we dmve to 
Lussane to sing Eucharist a t  the'En- 
glish church, afterwards enjoying the 
traditional Swiss Easter Sunday 
lunch of milk lamb in a restaurant 
owned by one of the congregation. 
Back to Geneva yet another rehearsal 
and then a festal evensong a t  Gene- 
va's English Church. Many of its con- 
gregation who laid on a fantastic par- 
ty for us in the clypt after the service, 
were employed by the World Health 
Organisation and two knew medical 
colleagues fmm my own area. 

Monday was spent sightseeing cul- 
minating in a two hour cruise on the 
lake. Time had not permitted me to 
make contact with Vinson Oviatt and 
8.00 a m .  Tuesday found us loading 
our suitcases and robes into the coach 
ready for the journey home. On the 
outskirts of Geneva we entered the 
United Nations Campus and our last 
engagement. This was singing morn- 
ing service in the inter-demoniational 
chapel a t  the headquarters of the 
World Council of churches. The con- 
gregation was made up of many 
nationalities and hymns were sung in 
different languages. 

Parading, (by H.M. Customs de- 
mand) our bottles of duty free thmugh 
the Dover customs hall a t  2.00 a m .  
Wednesday morning, meant we were 

back on English soil, resigned to going 
back to work or school, as appropriate 
to age, but all the more experienced 
by a most enjoyable and rewarding 
trip. 

BSI Director General to be  I S 0  
Vice President 
BSI's leading mle in world-wide 
standardization is underlined by the 
e l~ t ion  of its Director General, Mr 
Derek (Spike) Spickernell, as the new 
Vice President of IS0 (the International 
Organization for Standardization). Mr 
Spickernell takes up his new duties on 1 
January 1985 for a thm-year period. 

Guide to Project Management 
BS 6046 Use of network techniques 
in project management - probably the 
first standard ever pmduced on this 
subject - which can be applied by almost 
any organization associated with 
industry. commerce. government or 
general administration. The concluding 
publication in the series covers 
management, planning, review and 
reporting procedures. 

CUT INACTION RATES m A 
HOWORTH EXROW" 

~oworth Air Engineering Limited, ' 
Lorne Street, Farnworth, Bolton BL4 7LZ. 
Tel: Farnworth (0204) 71 131. Telex: 635242 Howair G. 
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Talking Point 
The management of works computing in a time of change 
DAVID HANSON BArch ARIBA FCIOB AIHospE 
The author Regional Works Offier for the South Western Regional Health 
Authority and Choirman of COMPIG (Works Computer Policy Information 
Croup) 

The adage that the only constant in 
life is change, i s  particularly 
appropriate in the NHS a t  the mo- 
ment and of course this has its effect 
on computing. 

Since the 1982 Restructuring there 
has been a move on several fronts for 
the NHS to have more direct responsi- 
bility for management a s  exemplified 
in the setting up of the NHS Training 
Authority, the Supplies Council and 
Computer Policy Committee (CPC) 
which has responsibility for comput- 
ing in the NHS. 

CPC is particularly concerned to 
see all Regions develop computer poli- 
cies which represent the wishes of 
their Districts, and in order to reduce 
overlapping as much as possible, the 
widest possible use in the Service, of 
standard and transferable systems. 
With the publication of the Korner 
Committee's Reports there is concern 
to see these adopted by 1987 with as 
much use of computers as possible. 
One potential problem which has been 
identified is the collection of data 
against the requirements of each indi- 
vidual set of core data - this same 
data can apply to more than one sub- 
ject system. Consultants have been 
engaged by CPC to advise on this 
difficulty and the answer suggested is 
that a data model should be intro- 
duced - data would be collected once, 
against a predetermined code, but 
would be assessed by any number of 
systems. The data Model concept is 
the subject of CPC Seminars being 
held in each Region. The Data Model 
could have as far reaching an effect on 
the NHS as the Korner approach itself 
will no doubt have. 

At the same time CPC was estab- 
lished several standard systems were 
in use (Standard Paymll, Standard 
Accounting, Standard Manpower and 
Child Health Systems) and some 
transferable systems like Patient 
Administration and Works Informa- 
tion Management System (WIMS) 
were being used increasingly by diffe- 
rent Authorities. 

CPC comprises a representative 
from each of the RTO disciplines, a 
District Chairman, DHSS representa- 
tives with technical advice coming 
from RMSO and RSCO representa- 

tives, all sitting under the Chair- 
manship of Sir Gordon Roberts, Chair- 
man of Oxford RHA. It took the view 
that Regions were identified a s  hav- 
ing Centre of Responsibility (COR) 
obligations for each of the Standard 
systems which covered most disci- 
plines but Works. It was decided to set 
up a Sub-Committee called Computer 
Policy and Information Group (COM- 
PIG) for Works, under the Chair- 
manship of the RWO member of CPC. 
COMPIG comprises representatives of 
RA, RE, RQS's, DWO's, RMSO's and 
RCSO's, NHS Treasurers and the 
DHSS. 

In April 1984 responsibility for 
funding and managing WIMS Mainte- 
nance and low cost CAD (as outlined 
in WKO(8115) passed from DHSS to 
CPC. CPC has approved that North 
East Thames RHA shall act as COR 
for WIMS Maintenance with a budget 
for 1984185 of f110,OOO and SWRHA 
as COR for CAD with a budget of 
£150,000. CPC has agreed COMPIC 
should act as its agent in managing 
the work of these CORs. In addition to 
this task COMPIG is erideavouring to 
prepare model policies for Works com- 
puting which it is hoped Authorities 
will agree to incorporate in their over- 
all computer policies whqn these are 
finally approved. COMPIG attempts 
to keep itself informed about comput- 
ing initiatives in other disciplines (eg. 
Supplies Information System (SIS)) to 
prevent duplication of effort, where 
possible, by drawing attention to the 
existence of WIMS modules which by 
now cater for very many health estate 
activities for which data is being col- 
lected. In this way, contact has been 
established with several "non-works" 
bodies and a COMPIG representative 
also site on the Data Modelling Steer- 
ing Group. 

The Korner Committee has not en- 
do& a Report covering Estate Man- 
agement, and correspondence has 
been exchanged with responsible offic- 
ers on this point. A submission was 
made by DHSS on WIMS to the Com- 
mitte on February, the outcome of 
which was a request by Korner Com- 
mittee for a statement more specific to 
management needs. This WIMS man- 
agement report, COMPIG is informed, 

will be ready in November of this 
year. 

DHSS (through AGEM and AGEM 
Working Group 6) continues to be r e  
sponsible for WIMS Development. The 
North East Thames RHA will appoint 
staff to continue the WIMS Mainte- 
nance work and it is intended that 
they will work in DHSS in the hope 
that they will acquire an understand- 
ing of both WIMS development and 
WIMS maintenance needs. This new 
NHS unit should be operational in the 
New Year. 

One outcome of possible changes 
will be the establishment of consortia 
for each standard and transferable 
system which will reflect both the us- 
ers' requirements, and their prepared- 
ness to pay for them. 

Since this paper was written Sir 
Gordon Roberts has stepped down a s  
Chairman of CPC. The new Chairman 
is Mr Mike Fairey, NHS member of 
the Management Board who also 
chairs the old Turner Committee 

289 Building management systems 
Developments in mieroeloetronic tech- 
nology have greatly inercased the scope 
for the cost-elTeetive use of building 
management systems for building 
services. This digest intruduces the 
principle ofthese systems: it outlines the 
strategy for their evalutian and 
discussessite installation requirements. 

Sin& eo~ie.9 XI. HMSO Plrblicarions 

CHARTERED MECHANICAL 
ENGINEER I 
October,lmge 48 
Engineering disenchantment - an 
article in which GRG Turnbull argues 
that more should be done to enmurage 
education in science. Oelokr,pge 60 

ELECTRONICS & POWER 
On the Crosstalk page an  article dis- 
cusses professional engineering under 
the title 'Engineering and society: 
October,pge 771 
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The author is founder and Managing Director of Heuacomp Ltd, who h u e  
produced a suite of programs extensively used in the NHS for the design of 
engineering building seruices 

Building services design using 
micro-computers 
A J BAXTER BSc MSc PhD MCIBS 

The past five years have seen a small 
revolution occur in the use of com- 
puter software for the design of build- 
ing services engineering work, this 
has come about directly as a result of 
small, cheap micm-computers becom- 
ing available. In the 1970s the num- 
ber of organisations that used com- 
puters for routine design work could 
probably be counted in the low tens, 
today it is in the many hundreds. This 
massive increase in computer usage 
stems not just from the availability of 
micro-computers, but also because 
interactive programs, which are very 
simple to operate and cheap to buy, 
have become available. 

Design software 
There is a need within the industry 
for simple, single task programs, eg a 
program to calculate heat losses, and 
a further need for more complex inte- 
grated packages which combine 
serveral design tasks. 

The area of heating and heat losses 
has always been popular for micros. 
Programs are now available based on 
environmental temperature methods, 
which enables rooms to be set up in 
terms of surface areas and U values. 
with a required resultant (comfort) 
temperature being specified. The pro- 
gram will compute heat losses and air 
and mean radiant temperatures for 
the room, with any kind of heating 
system. 

The assessment of condensation risk 
is a further area in which computers 
are frequently used (fig l ) ,  as the cal- 
culations are tedious and error prone. 

For wall and roof constructions, a 
database of material properties can 
most effectively be used, so that 
material types (and associated proper- 
ties) can be selected from menus. It is 
also possible to extend the calculation 
to compute the U value, admittance 
and time lag of the contruction a t  the 
same time. 

The CIBS energy code has recently 
started to be used quite extensively 
with new buildings, and a program 
enables a building design to be set up 
and checked against the code and the 
effect of changes in the design very 
quickly examined. 

Heat gains and summertime tem- 
peratures are particularly time con- 
suming to carry out by hand, and it is 
these areas that offer a most cost 
effective use of computers. Buildings 
can be set up and cooling loads or 
peak summertime temperatures com- 
puted for any day of the year. 

Pipe and duct sizing can be carried 
out using standard pipe and duct data 
held on disk. A need for two types of 
sizing programs has emerged: firstly 
those programs where the complete 
network of pipes or ducts is defined by 
the user, and then sized as a complete 
system, and secondly programs which 
size on a section by section basis, for 
example to simply compute the pump 
head in a pre-sized system. Network 
programs produce more accurate re- 
sults, but require large amounts of 
data to completely define every pipe 
or duct and fitting in the system. Sec- 
tion by section sizing is less accurate 
but much quicker to use. 

Artificial lighting systems can be 
designed using the lumen method or 
the mutiple criteria design method. 
Luminaire and tube data for manu- 
facturer's ranges is stored on disk for 
use by the program. Users can set up 
any specific manufacturers luminaire 
data on disk as required. 

Daylight 'factors can be computed 
within a room on a grid basis, this is 
particularly useful to the engineer 
when a controlled lighting system is 
to be examined for cost effectiveness. 
A pmgram is available to compute 
annual lighting energy for lighting 

systems using dimmers, onloff photo- 
cell control and timed switching, (fig 
2). 

The IEE 15th edition has had a 
considerable effect on the design of 
electrical systems. A package is avail- 
able that enables a complete system of 
boards and cables to be set up and 
stored on disk. Standard protective de- 
vice information is stored (eg fuse 
sizes, characteristic curves) as is cable 
data (current carrying capacity, volt- 
age drop, impedence). Once a board 
and cable system has been set up, the 
program will automatically compute 
current loadings on sub-mains, size 
the conductors (applying the 2'h% 
rule), check cpc sizes, disconnection 
times and discrimination. A module 
will also abstract quantities of boards, 
fuses and cable lengths. 

Design da ta  base  
Many of the load calculations use the 
same data, for example heat losses use 
surface areas and U values, heat 
gains use the same information plus 
further data, a s  does energy consump- 
tion, summertime temperatures and 
lighting design. The Design Data 
Base approach is to set up all the data 
to define the building and rooms with- 
in the building, so that individual pro- 
grams can abstract the data that they 
need to perform their calculation. The 
advantage of this approach is that 
data is entered once only, and from 
this set .of data all load calculations 
can be carried out. A further advant- 
age is that any changes in data, for 
example a change in wall construc- 
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tion, need only be specified once. 
A project database would be set up 

interactively, consisting of building 
data and room data. Substantial use is 
made of data tables, to reduce the 
need for the user to enter large 
amount of standard data. Tables are 
available for building elements (walls, 
m f s  etc), glazing and weather data. 
Each table will contain a standard 
range, which could be extended by the 
user for any special applications that 
he may have. For example, the build- 
ing could be specified as being in Lon- 
don, this would completely specify the 
weather data for heat losses, gains a t  
any time of the year and energy. A 
m m  could be specified as having a 
m f  type 7 and the program would 
automatically abstract the properties 
of the roof (U value, admittance, time 
lag etc) from the database when 
required. 

Individual rooms within the build- 
ing could be set up, with specified 
dimensions, wall types, glazing types 
and sizes, design conditions, heat 
gains, etc. Multiple m m s  can be 
specified, eg 36 off this room, and 
facilities exist to very quickly set up 
rooms which are almost the same as 
another room, eg on a different face of 
the building. 

Once the building and m m  data 
have been defined, particular pm- 
grams can be run which use the data- 
base data. If a heat loss is carried out, 
the weather database would be 
accessed for the outside conditions, 
each required room would be read 
from the project database in turn. The 
fabric surface areas would be com- 
puted and U values would be abstrac- 
ted from the tables, infiltration loss 
would be computed and individual 
room losses and project totals 
produced. 

If cooling loads are required for a 
specific day of the year, the weather 

data is scanned for outside dry bulb 
and wet bulb conditions, then each 
rwm is examined in turn, this time 
extracting more information from the 
database, including decrement factors, 
time lags and solar gain factors. 

Other calculations such as energy 
consumpton, summertime tempera- 
tures and lighting design can be 
carried out in a similar way. It is also 
possible to perform and compare heat 
gains calculated using CIBS method, 
Carrier method and ASHRAE 
method. 

A potent feature enables heat gain 
calculations to be set up for the whole 
of the year, which will automatically 
compute heat gains each month and 
report back the peak month for each 
m m  and the total coincident peak. 

If, as usually happens, during the 
design of a building, the building 
design changes, global changes can be 
made. All the glazing in a building 
could be changed from, say, clear to 
heat reflecting glass, with a single 
command. Similarly wall, floor or roof 
constructions could be globally 
changed, design conditions could be 
amended and the building could be 
rotated; 

This makes it very easy to set up 
design studies and "what if '  problems. 
By using computk  in this way, we 
can potentially obtain great benefits. 
A case can be made that computers 
will perform calculations faster, or 
will be more consistent or will produce 
more useful information. A further 
strong case can be made if the com- 
puter can, for a very small time in- 
vestment from the user, enable 
several different solutions to be ex- 
amined and the quality of the final 
design improved. 

Future software developments 
The 'future of the building services 

software falls into three major areas. 
Firstly there is, and always will be, a 
need for further straight forward 
application programs. The programs 
that we are currently producing 
include a database co-ordinating U 
value calculations, condensation and 
admittance, with a materials 
database, chimney design and pipe 
expansion stresses. Design methods 
and codes change continuously, for 
example the IEE 15th edition has 
prompted the production of a complete 
boardicable system design package, 
which has been further enhanced to 
include the May '84 amendments. 

The second area of our software 
development is to pmduce more 
sophisticated programs,. usually with 
a database that enables the user to 
easily access large amounts of data 
and perform several calculations from 
his input data. Further exploitation of 
graphic display and reports will be 
produced, with more exhaustive and 
sophisticated analses being performed, 
for example plant simulation for 
energy calculations. 

The third area, that we ar; involved 
in for the longer term, is the 
integration of building services design 
software into low cost CAD and 
drafting systems on small micro- 
computers. Systems of this type are 
currently available to some extent on 
large computers, but are very 
expensive and complex. 

The past five years has been a 
particularly exciting period in 
building services design using 
computers, the pace a t  which 
hardware and software is developing 
make the next decade look even more 
interesting. 

Anyone in the NHS wishing to 
obtain a copy of Hevacomp software 
should contact their regional "point of 
contact", or failing that their Regional 
Engineer. 

The author is Superintending Engineer at  theDHSS, and is also 
Technical Advisor to the Computer Policy Information Group which oversees the 
use ofcomputer technology in regard 10 works organisation in the Health Seruice. 

Computer operating systems 
BRIAN OLIVER CEng MIMechE MInstR FIHospE 
This contribution is intended to de- 
scribe to the average engineer what a 
computer operating system is and 
what it does, but first it provides a 
necessary basckground to the subject. 
Most readers will be familiar with 
personal computers and this is used to 
assist in the description. 

General knowledge about operating 
systems is desirable because the use of 
different operating systems, whilst it 
may have stimulated a particular 
manufacturer's sales, and boosted the 
revenue of software houses, has cost 
both users and the nation a very great 
deal in duplicated and lost develop- 

ment on computer application 
programs. This is particularly so in 
the area of CAD graphics where we 
can see that today's software, whilst it 
may be cheaper and more widely 
available, is far less powerful and all 
embracing than it was 10 years ago. 
This situation has been brought about 
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by the fact that excellent application 
software has died with a particular 
computer because it had a unique 
operating system which made transfer 
to other computers difficult if not 
impossible. 

Most of us, who have learned about 
the working of computers, have done 
so through the use of personal com- 
puters and hobbyist electronics. In the 
'old days' we learnt on 'proper' micro 
computers like the Ohio Superboard, 
the Nascom and even the ZX80, but 
increasingly personal computers have 
become more sophisticated and have 
tied the 'operating system' to the 
Basic language interpreter. So if you 
have a BBC micro or a Sinclair 
Spectrum you have no immediate 
understanding of what an operating 
system is because its commands are 
confused with the Basic language 
statements. 

In a well structured computer the 
operating sytem, the utility software 
and the application programs are 
clearly separated. There are normally 
four elements of software which are 
simply illustrated in the following 
diagram; the fundamental part of the 
operating system embodying all of the 
other software. 

Resident Operating System 

Utility Application 
Pmgrnrns Sattware Files 

In a compiled application, like 
'Wordstar', the application program 
interacts directly with the operating 
system using its data files as required 
and any 'run time' libraries that it 
may need. With an interpreted 'Basic' 
program each instruction is passed to 
the operating system where it con- 
tinually interacts with a utility pro- 
gram called the 'interpreter'. 

An added complication with 
personal home computers is their need 
to be designed to work without the use 
of 'expensive 'off line' random access 
storage devices, like floppy disc drives, 
and this has led to the permanent 
storage of large chunks of the opera- 
ting software in the computer's 
memory space, leaving less room for 
the application program and giving 
rise to poor flexibility, e.g. The 
Spectrum has only 48k bytes left out 
of 64k and the BBC less than 10k 
with some graphic djsplays. On the 
positive side the incorporation of the 
operating system in permanent 
memory does make the machine in- 
herently faster and in 16132 hit 
computers, which can have the ability 
to use much larger amounts of 
memory (112 Mb or more), the feature 

becomes an advantage; but this is not 
so with the existing 8 bit computers. 
In any event the need for speed is 
usually far overvalued and the most 
successful operating system CPIM80 
(Digital Research), which has seeded 
MSDOS (Microsoft), is very slow by 
any standard, but it has provided a 
standard of compatability which, for 
the first time in the history of com- 
puting, has led to the development of 
truly transportable software. 

What then is the operating system? 
It is the fundamental software which 
enables the unique hardware of the 
computer to communicate with the 
user through the input device (norm- 
ally a keyboard) and through an out- 
put device (normally a visual display 
unit). A disc operating system (DOS) 
such as CPiM has the added advant- 
age that only primitive routines need 
be kept permanently in memory, these 
being supplemented by programs held 
on the 'system' disc. This keeps the 
amount of permanent operating 
system software to a minimum leav- 
ing all the memory of the computer 
for applications when required. 

So the operating system communi- 
cates between the user devices and 
the microprocessor and provides a 
range of fundamental utilities in order 
to maintain files and programs, and to 
select and set devices (e.g. disc and 
tape drives, plotters, printers, VDU's 
and building management controls 
and loggers). 

A good operating system on small 
memory computers is usually disc 
based to provide maximum capability, 
but in consequence, is not as fast as it 
could be. Machines having more 
memory can provide better and faster 
operating systems as they are always 
resident in memory. Furthermore, 
larger operating systems can incor- 
porate more comprehensive inputiout- 
put facilities and obviate the need for 
patching application programs for 
different devices, as is required on CPI 
M and MSDOS. 

From our point of view in the 
health service, the major significance 
of an operating system is the fact that 
it 'can' provide a 'standard of compat- 
ability' between the w r  application 
programs and the specific hardware. 
C P N  was not developed by a hard- 
ware manufacturer (with a vested in- 
terest in keeping his users locked into 
his own special brand of software) but 
by an independent software supplier. 
Both CP/M (Digital Research) and it 
contemporary MSDDS [PCDOS on 
IBMl (Microsoft) have been implemen- 
ted on many small computers, a move 
which has transformed the application 

program industry, and there is now a 
wealth of languages and programs 
available for these machines. In 
addition the user can write or commis- 
sion software in virtually any 
language in the knowledge that it can 
easily be transferred to another 
machine using the same operating 
system. Above all though is the vast 
improvement in software quality, a t  
system and application level, that 
accrues from an 'open market' of soft- 
ware supply for these standardised 
computers. 

Sadly the market place is still 
dominated by suppliers of hardware 
who insist on supplying their own 
dedicated operating systems and other 
software, whether it be for small or 
large computers or for building man- 
agement systems. With our en- 
couragement more and more will see 
the immense benefits that can accrue 
from the separation of the software 
from the hardware, for the manufac- 
turer as well as for the user. The 
decline of UK industry has been 
mainly due to our failure to get it 
right because of short term profit. If 
we don't get this right for the small 
computer market then I'm sure that 
the Japanese will. 

1 cannot conclude without some 
prophesy for the future but this is not 
easy and the current position is a s  
confused as ever, especially because of 
the imminent arrival of the super- 
micro's which are to use main frame 
computer operating systems. In my 
view however these are not suitable 
for the desk top environment, nor do 
we need the full time sharing facili- 
ties that they offer. My ideal d c  is a 
dedicated processor with multitasking 
capability which has the ability to 
network with other computers to 
share files. 

MSDOSl and CP/M86 are certainly 
no quantum leap from CP/M80 and 
the official advice is to stick to CP/ 
M80 unless you have some compelling 
reason for change. Ironically QDOS on 
the new Sinclair business computer is 
a big step forward but sales in the 
high street will not (immediately) 
affect big businesss organisations. In 
the mainstream we have new pro- 
ducts from both Microsoft and Digital 
Research. MSDOS2, is an attempt to 
produce an operating system which 
appears like UNIX and as a con- 
sequence comes with the disadvantage 
of dramatic change from CPIM with 
few of the real advantages of UNIX. 
Concurrent CPIM on the other hand 
looks like our old friend and is a true 
multitasking system. 

Undoubtedly UNIX looks set for the 
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future and most hardware manufac- fortunately it is a huge operating Concurrent CPIM for the next genera- 
turers are offering pmducts running a system and swallows up very large tion but as an insurance it may be 
version of this operating system. Its amounts of memory. As a result it is wise to turn ones attention away fmm 
good and reliable and can be con- not cheap to install and is unlikely to the assembler language and look 
figured to look like anything else; so i t  capture the low end of the market in towards 'C' as i t  is upon this language 
can be made to look like CPIM. Un- the immediate future. So it looks like that most of UNIX is constructed. 

The author is a partner of Fmus Software Consultants who have prwluced a suite 
of programs for the design of engineering building services extensively used in the 
NHS. 

The use of SECAD suite of 
programs in the NHS 
PAUL JACKSON MBIM MIDPM 
The Services Engineering Computer - 
Aided Design (SECAD) suite of prog- 
rams evolved some five years ago as a 
single, rather simplistic heat loss cal- 
culation program mounted on a Com- 
modore PET micro-computer. 

This pmgram was prepared within 
the offices of Leake and Wilson (Con- 
sulting Engineers) for their own use 
whilst involved on a commission for 
the Department of Health and Social 
Security (DHSS) to produce a services 
costing program for Nucleus hospitals. 

Two additional programs were then 
added to the original heat loss prog- 
ram; radiator sizing and LPHW heat- 
ing pipe sizing calculations. These 
three programs were simplistic in 
their capabilities and un-related to 
one another. Further, these programs 
were only capable of calculating a ser- 
vice item by item - ie. one pipe branch 
considered in isolation of the overall 
pipe network. 

It was a t  this stage that these prog- 
rams were shown to members of 
DHSS Works Directorate Dev. 2.2 
who considered them worthy of furth- 
er  development so as to become a use- 
ful tool in the design of Nucleus and 
general purpose health building en- 
gineering services. 

Shortly after this decision was made 
both the DHSS and Leake Wilson 
purchased new CP/M - based micm- 
computers for the purpose of all future 
software development work with a 
further impetus placed on the porta- 
bility attributes offered by such a 
machine so that programs may be 
made available to the National 
Health Service (NHS) Works Depart- 
ments. 

Having transferred the three ex- 
isting programs from the PET compu- 
ter to the new CP/M machine, it was 
considered that with the more adv- 
anced capabilities available such as 
random access files, a new overall phi- 

losophy could be applied to the newly 
named SECAD suite of programs. 
This philosophy was two-fold; to store 
details of the entire service network 
on magnetic media (floppy disk) and 
to pass, where appropriate, the results 
of one calculation process to others. 

In the first instance, the design 
criteria of all rooms within a building 
were typed into the computer, stored 
for future modification and calculated 
upon en-mass to produce the m m  
heat loss results. These results could 
then be transferred to the radiator 
sizing program, and the results of that 
to the heating pipework sizing prog- 
ram. Thus a complete LPHW heating 
system could be designed including 
pump and boiler duties. 

In allowing design criteria relevant 
to the overall service network design 
to be entered and subsequently 
changed, alternative results may be 
quickly achieved in order that an opti- 
mum design be produced. All data en- 
tered to the computer via specially 
formatted screens is validated and 
stored on the computer's backing stor- 
age device and is capable of being 
amended a t  any stage. 

Room data, as used by the heat loss 
module of SECAD may also be trans- 
ferred to an artificial lighting design 
module, therefore reducing data entry 
not only to programs within similar 
services but also to more diversely 
related service modules. 

This methodology resulted in less 
effort on behalf of the Design En- 
gineer with the added advantage of 
being able to change isolated parts of 
a service design and immediately 
observe the overall effect. 

Additional service modules were 
added to SECAD over a period of time 
to cater for the design or hot and cold 
water services, ventilation ductwork 
and artificial lighting design. In addi- 
tion, programs were also developed for 

the calculation of 'U' values and room 
heat gains as well as a water service 
pipe network simulation program and 
an interstitial condensation checking 
module. 

During this development phase ver- 
sions of SECAD were offered to Works 
Departments within the NHS and 
currently approximately 65 Regional 
and District Health Authorities use 
SECAD to assist their Engineers in 
the design of services for both new 
and refurbished health buildings. 

Anyone in the NHS wishing to 
obtain a copy of the SECAD suite of 
programs should approach their R- 

gional ' p i n t  of contact', or if this per- 
son is not known to them, their Re- 
gional Engineer. 

In 1983 the computer department of 
Leake and Wilson was separated and 
Focus Software Consultants were 
formed. It is this company which now 
undertakes the further development 
of SECAD. 

With wider use of SECAD being 
made, feed-back and suggestions from 
the field allowed further enhance- 
ments and improvements to be made 
to the system. Three important capa- 
bilities were added which enable the 
Design Engineer to i) input data to 
the programs via a digitising tablet 
(an electronic drawing board) from 
scaled drawings as well as by the 
VDU terminal keyboard, ii) automati- 
cally produce schedules of sized mate- 
rials from calculating processes and 
iii) automatically cost such schedules 
from individual item costs for pre- 
tender analysis, etc. by interfacing 
with a suite of cost estimating pmg- 
rams; DESCEP. 

The DESCEP costing suite of prog- 
rams is currently 'customer specific' 
and will require adjustments to meet 
the needs of the NHS. 

A digitising tablet may be used as 
an optional data entry device instead 
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of or in addition to the more tradition- 
al keyboard method. This facility may 
be used as a very rapid method of 
defining a total service network to the 
computer in order that it may calcu- 
late and size each pipe or duct branch. 
By employing a digitising tablet, 
scaled measurements of pipe lengths, 
etc., quantified respective branch fit- 
tings (eg. bends, tee pieces, etc.) and 
other information required to calcu- 
late branch sizes may be directly cap- 
tured by the .computer, thereby omit- 
ting the necessity to manually mea- 
sure, count and transfer such data to 
data input pro-forma sheets and later 
type in to the computer. Transcription 
errors are also greatly reduced by em- 
ploying this method. 

This digitised data entry method is 
also available from within the DE- 
SCEP suite of programs so as to 'take- 
off lengths and quantities fmm scaled 
drawings for the purpose of costing. 

The use of digitiser has been thor- 
oughly tested and found to be highly 
successful under test and pilot condi- 
tions, but, because the facility is so 
new, no results from a 'live' project 
have yet been received. 

Schedules of sized service networks 
produced automatically from the re- 
sults of a calculation process may be 
used in the preparation of Bills of 
Quantities and Materials thus allow- 
ing both Design Engineers and 
Quantity Surveyors to benefit from 
the facilities offered by SECAD. 

Cost Estimators may also benefit 
from the Engineer's results by, again, 

using the calculation results to pro. 
duce automatic cost estimates fmm 
detials of unit material costs and 
labour rates. By employng NEDO cost 
indices, overall service costs may be 
produced for present day evaluations 
as well as being able to forecast and 
backdate cost estimates. 

This present version of SECAD 
therefore allows many members of 
staff within a Works Department of a 
Health Authority to produce faster, 
better designs and to use the informa- 
tion produced by the computer for 
other, related tasks within the depart- 
ment. 

SECAD is under constant review 
and, presently the preparation of 
further design modules for SECAD is 
in progress including medical gas 
pipework, steam and condensate pipe 
networks and internal sanitation ser- 
vices. In addition, an annual running 
cost calculation program is scmn to 
undergo development for heating and 
cooling plant. 

These new service modules to be 
incorporated within SECAD will em- 
ploy recognised formulae and data as 
set down by relevant bodies such as 
CIBS, IEE and DHSS, as do existing 
modules. Standard manual practices 
of design are also incorporated within 
SECAD modules so as to present a 
familiar design tool to the Engineer. 

These and other service modules 
will be included within the overall 
SECAD system in the near future and 
further suggestions from NHS users of 
the programs will determine subse- 

quent additions. Suggestions are wel- 
come fmm the regional representative 
of the Regional Engineers' Association 
Working Party on Computers 
(REAWPC) which recently took over 
supervision of the further develop- 
ment of SECAD and other programs 
fmm the DHSS. 

A further, longer term development 
is currently being considered for irrclu- 
sion in the SECAD suite of pmgrams. 
This is a 'front-end' data entry method 
to SECAD incorporated within a two- 
dimensional computerised draughting 
module. The logic of this method is to 
use a digitising tablet to 'draw' the 
building outline on the computer 
screen and subsequently overlay en- 
gineering service mutes and details. 
By using this fast method of data en- 
try, it will be possible to produce not 
only sized and costed services as pre- 
sently available but also to optionally 
produce sketch plans of the services 
on a plotter device. 

It is clear that although highly 
useable building services design prog- 
rams are currently available to De- 
sign Engineers within the NHS, there 
is scope for implementing additional 
service modules and exploiting facili- 
ties which constantly changing tech- 
nology has to offer., The REAWPC is 
currently actively involved in over- 
seeing the development and distribu- 
tion of a wide range of computer prog- 
rams for NHS Works Departments on 
a wide range of computersineluding 
the latest 16 Bit machines. 

The nuihor, who is Superintending Engineer at  the DHSS, first 
presented this paper at  a 'ISS Clorius' seminar 'The Applicalion of Building 
Management Technology in the NHS', held in June 'M (Brim Oliver has written 
another article in this issue, seepage 7). 

Overview of take-up of building 
management systems in the NHS - 
the principal benefits 
and current trends 
BRIAN OLIVER CEng MIMechE MInstR FIHospE 
Introduction in the use of small computers in 
Over the last 10 years there has been Works and Estate Management. 
a gradual to rapid increase in the use In computing we are now a t  a stage 
of microelectronics within the health where machines, exhibiting a degree 
service. Whilst much of this has of standardisation never contemplated 
occured in the medical field there has on mini and main frame computers, 
been substantial growth particularly are mmmonplace. Not only does this 

equipment give an interchangeability 
of software and data unprecedented by 
their unweildy ancestors, but they are 
a fraction of the cost. 

It is to these computer systems that 
applications like the Works Informa- 
tion Management Systems (WIMS) 
owe much of their success because of 
the use of a standard operating sys- 
tem,standard hard copy media and 
standard communication protocol. 

Similar development in "real time" 
microelectronic hardware, such as is 
used by building management sys- 
tems, is still a little way off but there 
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are clear signs that a similar low cost 
and standardised trend is occumng. 
In this paper the following topics are 
considered: 
1. The growth of systems in the NHS. 
2. The types of system. 
3. The types of hospital application. 
4. The benefits indicated. 
5. Some sociological considerations. 
6. The trends to be deduced. 
7. The interface with non real time 

systems, and controls. 
R. The possible future. 
9. Standards. 
The growth of NHS systems 
The first microprocessor systems used 
in the NHS were of the large. inte- 
grated type (Honeywell Delta 1000). 
Subsequently more of these have been 
installed based on proven benefit. 
They are however losing gmund to the 
smaller and more distributed systems. 

I t  would be nice to report that all 
these early systems were immediately 
cost effective but this would be untrue 
although many, that were not, have 
subsequently proved to show an in- 
creasing return on'investment, parti- 
cularly in areas not obvious to the 
initial specifiers. The use of such sys- 
tems by informed management, like 
that a t  Central Middx Hospital, has 
made them indispensable 

Unfortunately many of the new 
smaller systems are also not proving 
to be cost effective; a situation exacer- 
bated by the reduced level of staff 
involvement to he expected a t  this 
lower cost end of the spectrum. Much 
of the problem lies in underutilization 
and in poor after sales support. 

The regional map (Fig. 1) shows the 
approximate number of systems and 
their distribution. I t  can 
be seen that areas that have 
pioneered development, such as  the 
West Midlands Trent and the South 
Western Regions, have considerably 
more than other, less adventurous, re- 
gions. 

TABLE 1 -Building Management Systems in the  Health Service 
Manufacturer 1980 1981 1982 1983 1984 
AESEP 0 
Allen Martin 
Anmm 
Atlantic Instruments 
Atmospheric Contml Engineen 
Building Systems (Marketing) 
Burgess Energy Systems 
Chalmor 
Chemitml 
Crest Energy 
Drayton Contmls 
Eleon Systems 
Eleetmtech 
Energy Management 
Energy Technology 
Envimsystems 
Ferranti 
Foxbm Yoxall 
Gent 
Hamworthy Engineering 
Helmac 
Home Automation 
Honeywell 
Information Transmission 
lnvicta Energy Mnnagement 4 4 
ISS Clorius 2 3 5  
JEL Energy Conservation 1 1 2  
Johnson Contml Systems 5 9 10 
Lamaco 
Landis & Gyr 
L E Lloyd 
Margaux Contmls 
Micro Energy Management Systems 
Merlin Gerlin 
NE1 Electronics 
Northern Design 
Pottertan Energy Contmls 
Pye Enertml 
Rapaway 
Robertshaw 
Sangamo Contmls 
Satchwell Contml Systems 
Sauter Automation 
Seabard Energy Systems 
Simatrd 
~ h ~ l e x - ~ ~  
Square-D 
Staefa Control System (UK) 
Systemation 
Transmition 
Trend Contmls 

Types of system 
Each make and model, in essence, 
is made up of three major parts: 
1. The master control console and 

software. 
2. The communication ne twor~  ana 

protocol. 
3. The outstation and its software 

andior firmware. 
As it has been said the early sys- 

tems, some of which are still being 
marketed today, were. totally inte- 
grated and could be broadly described 
as a "top down" concept. These sys- 
tems were not only expensive hut in- 
flexible and dedicated to a bespoke 
manufacturer of hard and software. 

The development in the last two 
years has seen the increasing intro- 
duction of intelligent outstations and 
most manufacturers now offer systems 
of this type, many with software that 
ran be user adapted. A further trend 
is to make them user programmable 

1 1 1  
19 32 32 
8 12 14 

giving the user complete control. In 
addition most of these systems are of 
the "bottom up" concept and outsta- 
tions can he operated independently of 
the master control station. I t  is some 
of these more progressive manu- 
facturersisuppliers that have taken 
the further step of providing an  out- 
station design that can operate with- 
out any master control station a t  all; 
not only providing an even more se- 
cure backup but also allowing a low 
cost entry into the technology by 
enabling users to install just one or 
two local outstations in critical areas 
of the estate. These can then be con- 
nected to a master control station if 
the need and necessary funds arise 

Table 1 shows the plethora of sys- 
tems now available and those that we 
have recorded as  being operational a t  
the DHSS. You will see that there are 
now more than 50 different makes 
and that we have over 100 users of a 
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wide range even though many are of 
the large integrated type. There is 
however a trend toward smaller and 
cheaper units brought about not only 
by the improved value but also by the 
shortage of funds, particularly for the 
smaller hospitals and buildings in the 
NHS estate. 

Types of hospital 
application 
The first systems were installed on 
compact sites housing large acute hos- 
pitals of 700 beds or more. Following 
this, less compact acute hospital sites 
were supplied with systems utilizing 
hard wire links to satellite parts of 
the premises. In addition a number of 
large mental illness hospitals had sys- 
tems installed. 

Subsequently smaller systems, 
embodying communications protocol, 
were provided a t  small 200 bed hospit- 
als and, more recently, these have 
been supplied to larger 350 bed units. 
Such systems use the standard tele- 
phone network and employ com- 
munication techniques with autodial 
facilities and standard modems. 
However none employ a common com- 
munication protocol and the software 
is invariably dedicated to the system. 

New hospital projects should cater 
for building management systems or 
their addition as  it is hard to visualise 
any new project that will not include 
the facility. Many potential contractu- 
ral problems exist when carrying out 
a BMS installation during major con- 
struction due to the complex interface 
between main contractor, the en- 
gineering sub contractor and the 
many other specialists that are now 
involved in large building projects. 
From this aspect alone there is much 
merit in leaving the installation of the 
management system until the main 
commissioning stage has been com- 
pleted. yet another argument exits 
here for independant outstations that 
can be installed with the new plant 
but intergrated into a BMS later on 
by separate specialists. 

Benefits 
Early building management systems 
installed in the NHS were primarily 
to save energy and this is still the 
prime incentive. Indeed it is not a t  all 
common for systems to be installed 
with better management in mind 
rather than improved energy efficien- 
cy and there is certainly no policy 
which encourages the use of inte- 
grated systems embodying security 
and fire precautions. Despite this 
there is a growing body of opinion 
which can see immense benefit to the 

improved efficiency of the health ser- 
vice by the broader use of BMS and 
the data capture that they provide. 
One such area, which is clearly of 
importance, is condition monitoring 
which is receiving some attention on 
the larger and more established sys- 
tems, like the one a t  Central Mid- 
dlesex. 

Many of the early systems can 
claim a high percentage saving in fuel 
due to improved energy efficiency of 
the main heating plant and its dis- 
tribution. These range from 10% to 
30%. Much of this stemmed from in- 
adequate control and badly main- 
tained plant, and observation borne 
out by the fact that a good deal of the 
savings were made during the 
appraisal and before the equipment 
was fully commissioned. Nevertheless 
without the BMS the losses may have 
continued past what is usually a very 
short payback period (2 to 3 years) 
and still cost justify BMS without 
even considering the many other less 
tangible virtues. 

Similarly the maximum demand 
control of the electrical installation 
can account for valid claims of 3% to 
9% in'the consumed kWh of the hos- 
pitals monitored. These saving are 
many times greater than any savings 
made in the MD charges. 

What is important above all howev- 
er  is the impetus provided by energy 
management techniques and we now 
see this as  a major remaining part of 
our energy efficiency campaign. 
There are a number of broad facets to 
this programme:- 
1. Improved or renewed plant and 

equipment. 
2. A higher standard of insulation 

and building fabric. 
3. Better measurement and control of 

energy use. 
4. Good housekeeping. 

On the whole we are happy with 
the first, much of which has been rec- 
tified during the last eight years. We 
find the second difficult to encourage 
and are often faced with long 
paybacks and expensive capital outlay 
during what is a very cost conscious 
era. 

The third and fourth are areas 
directly equatable with BMS and 
accounts for our enthusiasm to en- 
courage such systems. 

Sociological aspects 
The broader issues raised by BMS 
cannot be avoided. 

The improved efficiency brought ab- 
out by such systems will swamp ener- 
gy considerations in the long term 
and, as suggested earlier, will enable 

the Works manager to manage his 
estate in full knowledge of cause and 
effect. I t  will give the works officers 
the power to decide on far reaching 
policy but will inevitably encroach on 
areas traditionally the perogative of 
other professions, such as  the nursing 
and medical staK 

An already growing functional need 
on the Works OfficerlEngineer is the 
requirement to estahlish a n  'energy 
conservation good housekeeping 
promotional programme' and this may 
be the forerunner of much closer col- 
laboration with other disciplines in 
the NHS. Many items will need to be 
discussed and agreed by consultation 
and the list below is just a few of the 
typical issues. 
1. Temperature levels in occupied 

wnes. 
2. Optimum stop and start times for 

occupied areas. 
3. Night and Day set back tempera- 

ture levels. 
4. Time regimes for staff accommoda- 

tion. 
5. Operational policies for clinical and 

diagnostic areas. 
6. Schedules of occupation for train- 

ing and recreation. 
7. etc. etc. 

The trends to be 
deduced 
Time will prove if the current move 
toward user adaptable systems con- 
tinues, but it seems likely that they 
will, as  many of the large public users 
see the sense and benefit of moving in 
this direction. Already there are a 
number of emerging features. 
1. User programmable and very low 

cost stand alone outstations. 
2. Standardised protocols through 

RS232C (V241 modem links over 
public exchange networks. 

3. User programmable master control 
software utilizing personal compu- 
ters, Intially these are using CPiM 
2.2 but the future will see the 
move to Concurent CPIM and Unix 
based systems on 16132 bit hard- 
ware. 

Interfacing 
Many people are under the impression 
that there is some panacea just 
around the corner which, as if by 
magic, will solve all our data handling 
and control problems. In addition 
there is some fundamental error in 
the belief that by interfacing a real 
time BMS to an interactive but never- 
theless batch system such as  WIMS 
will achieve overmuch. 

Our laid down standards for com- 
puting in Works include CPIM 2.2 and 
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the 8" IBM 3740 floppy disc and there 
is therefore no need and little real 
benefit a t  this stage in directly con- 
necting.the two systems. All that is 
required is an output from the BMS 
that provides an ASCII data dump on 
an 8" floppy disc. Of course it may be 
convienient to directly dump the data 
on the WIMS machine, particularly if 
it does not fully conform to the stan- 
dards, and will assist in any future 
integration of such systems. 

On the controls front there are still 
many shortcomings with the perform- 
ance of analogue, direct digital control 
(DDC) and the new adaptive controls 
which BMS alone will not solve. It 
may however stimulate and assist 
their development. 

Future 
This paper began by outlining the vir- 
tues of standardisation and the extent 
to which it has affected micmcompu- 
ters and the trends in that field. With 
BMS in the NHS we have three possi- 
bilities. 
1. BMS's are developed specifically 

for the NHS and other public orga- 
nisations. 

2. We continue to use non-inter- 
changeable commercially available 
systems. 

3. We encourage the development of 
standard BM outstations of com- 
mercial manufacture which give 
the user the essential ability to be- 
come involved with the control 
software. 

The third is a compromise but a 
workable one that we should actively 
support. We are already, within the 
NHS, involved in the development of 
hardware in the building manage- 
ment field, but it is unlikely that we 
could manufacture an outstation that 
could compete with the already very 
sophisticated units which are avail- 
able for under E2000. We must howev- 
er have the ability to interface these 
units with our own system software 
and link between outstations of diffe- 
rent manufacture. A number of manu- 
facturers have shown a willingness to 
colaborate on the third option. 

The second option will continue to 
apply to areas of the NHS where ex- 
pertise is limited or where existing 
systemi are well established. However 
these will diminish as we cannot con- 
tinue to use systems which prevent 
true competitive tendering for succes- 
sive projects in an area. 

Standards 
A number of public sector bodies, not- 

ably the PSA (Property Services 
Agency) and the LAMSAC (Local Au- 
thorities Management Services & 
Computer Committee, in addition to 
the NHS, have drawn up general spe- 
cifications for BMS and whilst these 
are usually acceptable to the manu- 
facturers they still only represent a 
beginning and leave much to be de- 
sired by the client. 

The extensions which are likely to 
be made during 198415 are concerned 
with the protocols needed between the 
network and the outstation and the 
master station. This is generally 
achieved using RS232C (which is 
clearly established) but the data para- 
meters need to be set down. We also 
need to set guidelines on software and 
the ubiquitous BASIC seems likely to 
provide the only acceptable starting 
point despite its many limitations and 
dialects. We hear a lot about 'C' and 
other new structured languages but as 
yet there are few applications avail- 
able to the management engineer. 

Much of the current debate will 
dwell on the problems of compatablil- 
ity which certainly will reinforce the 
view that standards are of paramount 
importance if we are to progress in the 
most effective way with this exciting 
technology. 

The author is Principal Assistant Engineer at  the South West Thames Regional 
Health Authority, specialising in energy conseruatwn. His paper was lirst given at  
a n  ISS Clorills seminar on 'The Application ofBuilding Management Technology 
in the NHS' held in June '84. 

Application of BMS technology 
by South West Thames RHA 
KEITH WILLIAMS BSc CEng MIMechE MCIBS 
As we are all aware, a number of the Engineers Division decided to 
events have occurred over the last few implement a study of the different 
years to bring about a demand for types of BMS in 1979, with the object 
better methods of maintaining and of gaining in-house knowledge and 
controlling engineering services in experience of such systems for both 
buildings. These indude the dramatic new projects and existing buildings, 
rise in energy prices and consequent and to equip the R.H.A. to be able to 
awareness of the need to conserve advise its Districts on the confusing 
dwindling reserves, and the shortage claims made by controls companies a t  
and high cost of skilled maintenance a time when little was known about 
staff. the virtues and vices of such systems. 

Since energy costs were becoming Initially we put ourselves in the 
an increasingly heavy burden on the position of an estate operator by 
organisation's overheads, in common exploiting the advantages offered by 
with others, we took the view a t  the existence of a Regional Estate in 
SWTRHA that a plunge into tech- the form of about 76 London Ambu- 
nology was the only method by which lance stations and various other build- 
these difficultes cold be reasonably ings in order to produce a practical 
resolved. background for whatever should 

It was against this background that occur. 

It was felt a t  that time that the 
benefits of Building Management 
Systems were quite numerous, pmvid- 
ing precise control and improvements 
in the quality of the environmental 
conditions, whilst making optimum 
use of available staff resources by 
collecting information on plant per- 
formance to a central point. Although 
reasonable control over mechani- 
callelectrical services can be achieved 
by g d  housekeeping practices, this 
approach tends to be solely dependent 
upon the goodwill and co-operation, as 
well as the attitudes of maintenance 
staff who may be too fully occupied 
elsewhere to notice unnecessary in- 
creases in temperature here, or super- 
fluous lighting there. With con- 
ventional controls there is no direct 
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feedback to confirm whether the con- 
trol system is functioning a t  design or, 
indeed, has performed its task to the 
correct settings withing stated limita- 
tions. In addition, conventional con- 
trols once commissiond tend not to 
maintain these precise control 
settings due to operating point drift. 

The object, therefore, was to main- 
tain comfort conditions without waste 
of energy, a t  the same time releasing 
manpower from continually checking 
the plant, so that they could be pro- 
ductively employed elsewhere; for al- 
though, without doubt, the primary 
savings offered by these systems are 
in terms of energy and manpower, the 
opportunities which they afford are 
much wider when they are compared 
with conventional controls; both on 
capital and revenue costs. 

Capital cost reductions could he 
achieved through the ability of build- 
ing management systems to under- 
take several functions a t  the same 
time, thereby reducing the quantity of 
various monitoring, control and alarm 
items involved in conventional 
systems. A centralised monitored 
metering system without the use of. 
manpower, by automatically carrying 
out calculations a t  the central station 
thus providing a management tool for 
information retrieval as well as data 
storage. 

Several areas of operational savings 
were envisaged in addition to energy 
in that it should he possible to plan 
maintenance on the basis of actual 
hours run, rather than a t  fixed 
intervals and almost certainly to ex- 
tend the life of some plant as well as 
increase maintenance personnel pro- 
ductivity. Examples of this type of 
maintenance are pumps and boilers, 
which tend to he replaced or over- 
hauled on the basis of elapsed time, 
rather than on the basis of actual 
work done. Consequently, one 
operator working through a central 
station could monitor and supervise 
all the installations throughout a site 
and perhaps throughout the entire 
District. 

The system could continually con- 
trol and provide facilities for transfer 
of alarms to a central station when- 
ever there was a requirement to alert 
staff, consequently relieving the 
operating personnel of all routine 
work and enabling the operator to 
concentrate on the important tasks of 
management by "exception". Cent- 
rally recorded alarms would enable 
the appropriate decisions to he made 
immediately and prevent secondary 
damage to equipment, or complaints 
from patients or medical staff. 

Automatic logging of plant by its 
operating hours not only provides its 
maintenance requirements a t  the cor- 
rect time, but also provides statistical 
evidence of susceptible components 
within the system so that they can be 
replaced within good time and pos- 
sibly even re-engineered to reduce 
such susceptibility. 

Variations in departmental re- 
quirements such as time functions - 
temperatures and humidities are 
often difficult to implement using con- 
ventional control systems once a 
building or plant has-been commis- 
sioned. We have all experienced the 
steady deterioration of these fixed 
conditions as time passes, whether 
due to lack of maintenance and 
calibration of controls, or the& 
complete failure. It is often difficult to 
tell the difference. For this reason 
alone there seems to he a need for 
more flexible controlling, monitoring 
and alarming systems which have the 
ability to maintain chosen parameters 
and change them when necessary. 

The question we asked ourselves 
and which any organisation should 
ask itself is.- which type of system 
would satisfy these requirements? 

The initial prerequisite was to con- 
sider whether the system was to he 
centrally orientated in terms of intel- 
ligence, or to have distributed intel- 
ligence and although general opinion 
in 1979 favoured Central Intelligence, 
we felt that distributed intelligence 
had many more advantages; including 
the not insignificant one of low initial 
capital cost. 

Therefore, we began to examine 
systems which had the following 
facilities, being a central station, 
having a VDU, Keyboard and printer, 
being linked to outstations that would 
have the ability to stand alone, to be 
programmed locally, preferably menu 
driven and being able to he connected 
by either hard wiring or modem 
autodial to a central station 
eventually. Each outstation should in 
turn be able to control, monitor and 
alarm its own independent plants, 
being completely independent of the 
Central Station and he able to carry 
out the day to day management of the 
local installations, but also he able to 
relay alarms when they occur, to the 
central station. 

It was felt that there should he no 
single link upon which the total 
Building Management System was 
dependent in order to minimise 
failures and possible disruptions of 
services. 

The outstations should also have 
the conventional control loops such as 

Self Adaptive Optimum on and off, 
weather compensated control, fixed 
time start, audible and visual alarms 
and various forms of accessibility pro- 
cedures protected through password 
codes to prevent unauthorised use. 

Other features which were con- 
sidered of some importance were the 
advantages of having localised out- 
station summaries within each plant 
m m  for the ,various parameters 
which were being monitored and con- 
trolled, such as temperatures, humidi- 
ties, hours run, etc., and have the 
ability to reconfigure the outstation to 
other buildings' requirements if it 
were to he physically repositioned a t  
some future time. 

Other important advantages of any 
system must he the ease with which 
they operate and are understood by 
Works personnel. Easily understood 
"Help" menus are essential and were 
a prerequirement of the system. 

All these features should, therefore, 
assist District Health Authorities to 
introduce and operate such a system 
in a small way initially in say un- 
manned Health Centres, Clinics, 
Cottage Hospitals in order to generate 
confidence in the use of the installa- 
tion so that it could he expanded 
eventually into the District General 
Hospitals. It should also allow the 
Districts to hegin to install a B.M.S. 
in its initial modular form a t  a modest 
cost, instead of making large capital 
commitments to centralised systems 
in relatively short time spans and 
then finding that these could not 
easily he extended to meet new de- 
mands or, worse still, generating 
operational problems due to lack of 
training and familiarisation over pro- 
longed periods. 

Therefore, the system would have to 
he software based and capable of 
remote management via the public 
switched telephone network, but had 
to be modular and thus be able to he 
extended a t  any time. Equally it had 
to have distributed intelligence, 
rather than central intelligence to en- 
sure reliability and flexibility. 

Whilst a number of systems 
appeared, in theory, to fit the require- 
ments of a Works Department, we 
w e n  still uncertain how well a system 
within the context of a hospital and it 
was, therefore, decided that a limited 
installation would he initiated on an 
evaluation basis, so providing "in- 
house" experience of such systems in 
preparation for future major capital 
projects and it could he used also a s  a 
demonstration unit for Works Depart- 
ments within the Region. 

Consequently, with monies from our 
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R & D Energy Conservation Budget it 
was decided to install two different 
types of systems to gain experience in 
the various aspects of B.M.S. 

On two sites, which are part of the 
Regional Estate, are 40, Eastbourne 
Terrace and 3, Craven Hill, W.2, in 
which we installed modular out- 
stations. In both cases the existing 
controls needed to be replaced and 
there was a requirement to estahlish 
the stand-alone capability of the out- 
stations; whilst in West Sussex, where 
a t  that time no R & D work was being 
undertaken, we began to look for the 
worst case we could conceive which, 
over 4 years ago, was to monitor and 
alarm via the Public Switched Tele- 
phone Newwork by a modemlautodial 
and to control by intelligent stand- 
alone outstations. 

We eventually found what we were 
looking for - two small unmanned 
hospitals which were maintained by 
Works Staff a number of miles away. 
These were Roffey Park and Horsham 
Hospitals, being controlled by Works 
Staff at  the Forest Hospital. 

The outstations and modems were 
installed a t  both Roffey and Horsham 
Hospitals, whilst the Central Station 
was installed a t  The Forest Hospital. 
Both outstations were configured 
locally, being designed to constantly 
monitor conditions and automatically 
adjust the controls to maintain the 
attention of the Central Station a t  
Forest. Both hospitals had different 
usage patterns and varying heating 
requirements. 

Another point which should be 
mentioned is that although the out- 
stations could take compensatory 
action and raisv the alarm themselves 
in the w m t  of f;i~lurt!. it wis d(!c~d(vl 
to install a keyswitch to allow the 
local staff to revert back to conven- 
tional existing controls in the event of 
an outstation failure. 

In addition to providing instan- 
taneous alarm reporting, the central 

station is also able to provide trend 
logs of various points which are being 
controlled and monitored, providing 
data on temperatures, ener& usage 
and equipment run times. 

In the case of Forest Hospital the 
central station has become a central 
management point from which data 
on all aspects of the system can be 
gathered rapidly, collated, assessed 
and reacted to. This means that 
Hospital Works staff can have 
immediate access to information and 
the ability to change operating para- 
meters in a specific. locality, without 
having to send staff to site. 

Both the installations at  Padding- 
ton and in West Sussex used about 
70% of the available points to maxi- 
mise the respective systems and both 
ourselves a t  Region and the Mid 
Downs Health Authority are reason- 
ably satisfied by its performance. In 
fact, although the original concept 
was purely one of evaluation, the 
system has highlighted problems in 
energy use a t  one of the hospitals 
which would not have otherwise been 
noticed. 

In Roffey Park Hospital, in particu- 
lar, the system revealed that one area 
of the hospital was under heated and 
by rectifying this fault the Works 
Staff was able to produce more com- 
fortable working conditions. 

The implications of the system go 
far beyond those of day to day en- 
vironmental control, however, for it is 
capable also of scheduling mainten- 
ance according to the hours individual 
items of equipment are operated, 
monitoring the operating efficiency of 
each piece of equipment and fore- 
warning of excessive wear. Should a 
breakdown occur, the nature of the 
failure can be identified prior to staff 
visiting the site so that the right tools 
and equipment can be taken to the 
site and repair costs and downtime 
kept to a minimum. 

It was the realisation that such data 

should be transferred to WIMS that 
prompted S.W.T.R.H.A. to see the ad- 
vantages that could accrue to the 
District Works Departments in terms 
of "condition" maintenance rather 
than the conventional time based 
maintenance, known to us all as 
P.P.M. Consequently any piece of 
plant that has an hour run or cyclic 
duties that relate to maintenance, 
could be provided with a job docket 
via WIMS for the necessary work to 
he undertaken. 

Following discussions with the 
DHSS concerning the means by which 
this form of dynamic information 
could be introduced to WIMS the 
SWTRHA Engineers Division took 
the initial step by commissioning the 
writing of a programme to interface 
their Building Management System 
with WIMS. Using a special interface 
that has now been developed, known 
as DATATRAN we now have the 
ability to link the BMS to the h a d -  
ware which runs WIMS, so that data 
can be trans-ferred from the BMS to 
DATATRAN, which relates the 
designate point from the BMS to that 
of the asset number which WIMS 
recognises. 

DATATAN itself has a Crown copy- 
write and is written in Microsoft basic 
and runs under a CPIM operating 
system, furthermore the programme 
is menu driven and prompts the 
operator by means of a simple English 
Text Message. 

At the present time work is being 
carried out by the DHSS to interface 
the DATATRAN data to the WIMS 
system and those who were a t  the 
WIMS National User Group Seminar 
at  Leicester recently would have seen 
a live demonstration. 

Finally, further work is being done 
to establish which additional develop- 
ments are requred to actually utilise 
the collection of data from BMS, so 
that it can be used effectively, and to 
everybody's advantage, by WIMS. 

The author is Principal Engineer at the Works Croup at The DHSS 
and has been responsible for the deueloprnent of  WIMS over the last six 
years 

A Works Information System to 
support cost effective management 
MALCOLM GREEN BSc PhD CEng MIMechE MICE MCIBS 
Introduction system to support cost effective man- System (WIMS) which comprises 
In his Hospital Engineering article of agement" Mr Tom Nicholls gave an suites of computer programs grouped 
June 1984 entitled "Building and En- outline of the NHSIDHSS developed into various "modules" each of which 
gineering Assets - a total information Works Information and Management is designed to assist a particular 
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estate management activity. This 
article is intended to detail the pre- 
sent and future WlMS modules, pm- 
vide information on the computer 
hardware that WlMS can he used 
with and to explain the arrangements 
for WIMS software support and de- 
velopment. 

The objective of WIMS is to provide 
a comprehensive and co-ordinated In- 
formation System which addresses all 
Estate Development, Estate Manage- 
ment and Maintenance activities of a 
Health Authority; the development of 
WlMS to comprehend this full range 
of Estate Development, Management 
and Maintenance activities of the 
NHS is a responsibility of the Advis- 
ory Group on Estate Management 
(AGEM). As a consequence of the re- 
sources which are being channelled 
into the development of WIMS and its 
implementation in the NHS (Table 1 
Lists the take up of the various WlMS 
modules among NHS users) the De- 
partment and the NHS has been con- 
cerned to ensure that adequate sup- 
port arrangements are available and 
that they are utilised effectively. To 
this end two National WlMS Users 
Seminars have been held, the most 
recent being a t  Leicester University 
in March 19&1, these provide an 
opportunity for an exchange of views 
and information between all those in- 
volved with WIMS. WIMS users have 
also formed local User Groups to en- 
sure that knowledge is shared and, 
wherever possible, implementation 
strategies are unified. User Groups 
have now been set up in most Regions 
and in Northern Ireland, Seotland and 
Wales. WIMS Regional Co-ordinators 
were appointed in September 1983 to 
act as focal points for all communica- 
tions between the NHS and the De- 
partment. These co-ordinators have 
the responsibility of offering local 
advice and guidance about every 
aspect of WIMS such as hardware, 
software, coding, training and most 
importantly the methods of integrat- 
ing WlMS into the management fab- 
ric of UnitJDistrict Works organisa- 
tions. 

From 1st April 1984 the NHS 
Works Computer Policy and Informa- 
tion Group (COMPIG) assumed re- 
sponsiblity for the national support 

. and maintenance of all WIMS mod- 
ules released by the AGEM, (WIMS 
development remains an AGEM re- 
sponsibility). As a consequence the 
Computer Policy Committee have 
agreed to provide funds for a Centre of 
Responsiblity (COR) Group to under- 
take national support for WIMS. 
Eleven modules of the WIMS compris- 

ing well over 100 programs have, to 
date, been released to the NHS and 
these are detailed below in the chro- 
nological order in which they were 
released. The initial modules concen- 
trated on operational (maintenance) 
activities, the more recent releases 
(Condition Appraisal and Property) 
illustrate a move toassist with estate 
development and the more strategic 
aspects of planning and estate man- 
agement. 

Although WIMS has been developed 
primarily for use by District Health 
Authorities in the operational man- 
agement of their estates it has rele- 
vance to the Regional role in estate 
management and development and in 
the monitoring of DHA performance 
through the review procedures. 

The Present WIMS 
Modules 
1. Asset Module 
This module consists of three compo- 
nents each of which can be created 
and searched separately. Firstly there 
is an inventory of assets (ie plant/ 
equipmenthuilding components), sec- 
ondly there are files to record details 
of work to be done and programs to 
plan work and produce work docu- 
mentation. Lastly there are facilities 
to record details of work completed in 
order to create financial and technical 
history of the assets and thereby pro- 
vide the basis for management in- . 
formation. 
2. Stores Module ~~~~ ~~~~ 

This is in two parts, a conventional 
stock control system and a method of 
raising and processing purchase 
orders which has optional links to the 
stock control system. There is the 
capability of using the stock data to 
provide materialslparts costs within 
the history part of the Asset Module. 
3. Energy Module 
Information is held on the fuels and 
utility-services used on a site or parts 
of a site. The monthly quantities used 
are entered and using degree-day 
techniques fuel usage can be com- 
pared month to month. If energy 
targets are set these can be stored and 
compared with actual performance. 
Performance can be compared with 
the previous year or with a "defined 
base year". Energy expenditure data 
can also be recorded and various per- 
formance statistics (expenditure per 
unit area, expenditure per unit of 
fuel) produced. 
4. Redecoration Module 
This allows surface area information 
to be held for the various elements (ie 
walls, doors etc) of each room in a 
given property. Additionally redecora- 

tion specifications and material cover- 
age rates are recorded. The module is 
used to estimate total labour and 
material costs for any redecoration 
projecffprogramme or to calculate tot- 
al area for contracting purposes. 
5. Budget Monitoring 
Module 
This provides a comparison of actual 
expenditure and commitments against 
allocations for specific account codes 
and budget centres and records each 
commitment and expenditure entry in 
a transaction file. Reports can he pro- 
duced by account code or budget cen- 
tre and by month or range of months. 
6. Property Module 
This holds details about each hospital1 
property or part (block) of a property. 
Eg types of tenure, rateable values, 
sub-surface information, rights of 
way, covenants restricting develop- 
ment, addresses of service authorities, 
surface areas, volumes etc. The data 
on each property can be displayed or 
printed and there are various search 
facilities and reports available on suh- 
sets of the total data. 

7. Annual Maintenance Plan 
Module 
This records details of long-term 
building and maintenance work that 
is required over the forthcoming five 
year period. A number of reports are 
available that analyse the estimated 
cost of the work under various cata- 
gories and can be used to prepare 
annual maintenance plans for the Dis- 
trict Management Team or when pre- 
paring budgets. 

8. Condition Appraisal 
Module 
This stores the details collected during 
condition surveys and produces re- 
ports analysing these data in a num- 
ber of different ways eg "cost to up- 
grade" and "cost to repair". These esti- 
mates can be aggregated for each indi- 
vidual hospital block or for particular 
engineering or building elements 
across a range of properties. This mod- 
ule will also produce a ten year in- 
vestment schedule from the estimates 
of "remaining life" and "cost to up- 
grade". 

9. Electro-Medical 
Equipment Management 
Module 
Designed to assist in the management 
of electro-medical equipment this 
module is based on a combination of 
the standard WlMS AsseUStores Mod- 
ule hut with additional facilities like 
extra provision for description of work 
done, a capability to record spares 
costs without the use of a full stock- 
control system and facilities for re- 
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cording information as suggested in 
HE1 98 (The "Management of Equip- 
ment" document). 

10. Vehicle Management . . 
Module 
Based on the standard WIMS Asseff 
Stores Module with additional fea- 
tures like the continuous monitoring 
of mpg figures, the ability to schedule 
work on the basis of vehicles mileage 
and the availability of cost informa- 
tion in the form of penceimile. 

11. Planned Maintenance 
Opthisation (PMOPT) 
Module 
A new departure for WIMS has been 
the issue of a module called PMOPT 
which unlike the other WIMS mod- 
ules is a modelling tool rather than an 
information storingisearching system. 
This module is intended to assist 
Works staff in choosing the optimum 
period between planned preventative 
maintenance tasks. 

Other Modules 
Scheduled To Be 
Released by 
April 1985 
12. Contract Control Module 
This will be based on the DHSS Code 

of Procedure for NHS Bulding and 
Engineering Contracts (CONCODEI 
and allows a list of approved con- 
tractors to be maintained with details 

.of performance. It will assist with 
tendering procedures and provides for 
the control of schemes once a contract 
has been let. 

13. Maintenance Contract 
Module 
Extends the Asset Management 
Module to cope with procedures 
associated with service contracts. 

14. Property Module Phase 2 
This will include search and analysis 
routine for the existing Property 
Management Module and allows 
"tenant" details to be included. 

15. Residential Property 
Module 
A version of the property module 
specifically designed to hold details on 
residential properties. 

16. Labour Control Module 
This is being designed by the building 
and engineering working party of the 
Management Advisory Panel and is 
intended to replace the existing two 
bonus scheme programs in WIMS. 

17. Electricity Tariff 
Monitoring Module 
This module is to provide a facility for 

ensuring that hospital properties are 
charged on the most advantageous 
electricity tariff. 

The following modules are designed 
to support the estate survey pro- 
cedures out-lined in the Davis Report 
and HC 83(22) (Additional to the 
Condition Appraisal Surveys). 

18. Functional Suitability 
Module 
19. Space Utilisation Module 
20. Energy Appraisal 
Module 
21. Statutory Appraisal 
Module 

Additional 
development work 
Development is underway in the area 
of linking some of the information 
available from Building Management 
Systems (eg Honeywell, Satchwell ISS 
Clorius etcl into WIMS for example, to 
use hours run information to trigger 
maintenance work. 

The linking of information between 
different WIMS modules (eg Purchase 
OrdersiBudgetiAsset History) is also 
under investigation. 

I l 
Our business is the provision of Maintenance and Estate Management Services, 

l I 
Our areas of activity cover, both in k . ~ .  

and overseas. 
NHS Authorities 
Government Departments 
Manufacturing, process and service industries 

l l 
We provide comprehensive services at  all 

levels, covering: i I 
Planned maintenance scheme design and installation 

I 
Compilation ofjob description libraries 
Maintenance activity audits 

We are recommended by DHSS Works Group, for 
the provision of support services in connection with the 
Works Information and Management System ( WIMS)? 

Our experience and in-depth knowledge of WIMS 
enables us to provide: 
Implementation guidance 
Software support 
On-site training 
Data collection 
Data input 
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Computer Hardware 
for WIMS 
The WIMS software released by the 
Department is written in the 
Microsoft MBASIC language to run 
on the CPM operating system which 
means that WIMS will run on a wide 
range of different microcomputers. (It 
is running successfully on about 25 
different 8-bit CPIM machines a t  the 
moment, Table 2 lists some of the 
different equipment in use). The 
sottware specification for WIMS has 
been licensed to ABS Computers Ltd 
who have produced the programs in a 
form suitable for their range of 
mini-computers and there are about 
20 of these installations in the NHS a t  
the moment. The standard CPIM 
version of WIMS is intended for 
single-user use only although it will 
run successfully on most CPIM 
compatible multi-user operating 
systems. Multi-user capability is 
possible by using a multi-terminal or 
a networked computer system. A 
multi-terminal system provides 
shared access for several terminals to 
a central computer, each terminal has 
its own memory but accesses a 
common backing store. A networked 
system provides facilities for several 
computers to communicate and share 
each others backing stores and other 
peripherals. The majority of users are 
now purchasing computers with a 
multi-terminal capability in view of 
the extent of the WIMS software now 
available and the number of staff who 
need day to day access to the system. 
WIMS will also run on a dual 8116-bit 
and pure 16-bit microcomputers on 
the CPMi86, PC-DOS (IBM PC) and 
MS-DOS operating systems. ICL have 
modified WIMS to run under their 
DRX operating system for their range 
of DRSZO microcomputers as have 
Datacall Ltd (Leeds) to run WIMS on 
Memory equipment under the Bridos 
operating system. Versions of WIMS 
also run under the Turbodos and Hi- 
net operating systems. 

TABLE 1 Take up of the various modules of WIMS in 
The NHS (April 1984) 

Module Part Module Number in Use 

Asset 
Asset Index 96 
A&t Technical Detail 
PM Jobs 
Defect Jobs 
FeedbacWHistory 
Incentive Bonus 
Spares Identification 
Text Processing 

Energy 
Monthly ~ d n i t o r i n ~  
Average Temperatures 
Vehicle Fuel Analysis 

Stores 
Stoek Control 21 
Purchase Orders 5 

Redecoration Analysis 16 
Budget Monitoring 36 
Annual Maintenance Plan 20 
PW-~Y 36 
Condition Appraisal 47 

Commercial Sales of 
WIMS 
WIMS is sold commercially through 
various licencees and there have been 
over 25 commercial sales so far to 
manufacturing companies, public 
utilities, universities and other 
government organisations both in the 
UK and overseas. 

The Future 
WIMS is an expanding system with a 
planned development path. Then  are 
over 250 WIMS users in the NHS a t  
the moment and this figure should 
increase as the need for accurate and 
reliable information increases. This 
success of WIMS has been due to the 
efforts of the NHS a t  all levels, the 
Department and the commercial 
licencees. There is little douhtthat the 
microcomputer version of WIMS 
represents one of the leading imple- 
mentations of Information Technology 
for information systems certainly in 
the UK and possibly in the World. 
The soon to be formed COR group, 
AGEM and the Department will 
provide supportidevelopment services 
but the ultimate success of the WIMS 

can only be measured by the extent to 
which it is used successfully by the 
NHS. 

TABLE 2 Some of the range 
of Computers running 
WIMS 
Minicomputer 
ABS 
Microcomputers 
Industrial Micmystems (Equinox) 
ICL DRS20 
Digital Micmsystems 
Memoly 
!.S1 
Cromemco 
Accran 
Cifer 
Sharp 
ComceniCompupm 
Comart Communicator 
Xemx 
Altos 
Zilog 
Micmmaster 
Hvtec 
~kwlett Packard 
Televideo 
1BM PC 
ACT Sinus 
DEC Rainbow 
Future 16132 
ACT Apricot 
Archives 111 

~ 

The author is District Works Officer at  the Gateshead Health Authority. His 
paper was first presented at  the Institute's one day symposium Works Supplies in 
the NHS' 

Control of materials by computer 
M H SMITH CEng MIMechE MBIM FIHospE 
Estate Management within the con- expertise requires a vast amount of cludes estate planning, property 
text of the National Health Service is information to allow the Works transactions, in terms of purchasing 
extremely complex, in that it Officer to manage the estate in a man- and disposals, use of the assets, opera- 
embraces a wide range of professional ner which will be acceptable to pa- tion and maintenance of building 
and technical expertise. In turn this tients and staff. This expertise in- plant and equipment and development 
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of the estate covering new buildings 
and upgrading. Although i t  is obvious 
that all the necessary information 
could be collected and manipulated 
manually, this would be extremely 
time consuming, costly and problahly 
be too late for the manager to use in a 
meaningful way in terms of making 
quick and cheap decisions relating to 
the total estate. In other words any 
one or all of these resources of finance, 
manpower and the estate could be 
wasted. 

This problem of lack of information 
has also meant a lack of knowledge 
about the estate which in turn has 
meant that this valuable and flexible 
resource has not been used to its full 
advantage. 

The intmduction of computers to 
the estate management field has 
changed all that as  they have pro- 
vided a means of collecting, storing 
and manipulating data easily. 

Since the mid 70's the Northern re- 
gion has been developing and has put 
on offer to the whole of the N.H.S. the 
E.M.I.S. (Estate Management In- 
formation System). The E.M.I.S. does 
require the use of the Region's main 
frame computer and the assistance of 
Treasurers and Computer Managers 
and this would appear to have been a 
problem because there was only one 

region who took up the offer. 
Works Officers made a big mistake 

in not taking up this offer or not 
pushing hard enough for regional sup- 
port because they have lost a t  least 
five years of information and know- 
ledge about their estate. However, all 
is not lost, the development of 
W.I.M.S. (Works Information Manage- 
ment Systems) by the D.H.S.S. using 
micro computers has saved the day for 
the Works Officer. 

This paper will look a t  one aspect of 
Estate Management and examine four 
areas associated with the control of 
materials by computer 

1 l 

Figure l 

1. Setting the scene 
To put the materials aspect of in- 
formation into its proper context it is 
necessary to look a t  the total informa- 
tion needs of the Estate Manager. 
These can be broken down into the 
resources used by Estate Managers as  
shown in Figure 1. This shows that 
the resources used fall into five ele- 

MATERIALS 

2. DIRECT PURCHASE 

3. PLANT& 
EQUIPMENT 

A. Consumable 

B. Specific ltems 

A. Bulk ltems 

B. Specific ltems 

C. Machine Smres 

A. Plant (Fixed) 

B. Plant (Mobile) 

C. Equipment 

ments, labour, materials, contract, 
energy and rent and rates. The dia- 
gram also shows typical percentages 
for each of the five elements. 

From this we see that the materials 
element is not large by comparison 
with the other elements and although 
an important consideration in terms 
of control does not become a high 
priority against the labour and energy 
elements. I t  is therefore most impor- 
tant that Works Officers get these two 
elements under control before 
embarking upon the materials ele- 
ment. 

With the publication of the Davies 
Report the fiRh element, rent and 
rates takes on a new dimension and it 
may be that considering the percen- 
tage of the total whch this covers that  
it should be computerised before 
materials. 

This then is the situation with 
which every Works Officer is faced 
before he decides on his course of ac- 
tion. 

Fimre 2 

Figure 

I Example 

a. Items used for more than one job. Screws, balb all types of fixingr, 
b. Items used by more than drill bits, files etc. 

one trade. 
c. Tools. 

a. To a particular trade. Light switches, pipe fittings, hinges, 
b. More than one job. gloss paint, etc. 
c. Relatively cheap. 
d. Fast moving. 

a. Tm large to stock. Timber, sand, cement, etc. 
b. Take up tw much space. 
c. Double handling. 
d. Difficult to recharge 

a. One afl'jobs. Window frames, doors, 
b. Expensive to stock. sanitaryware, etc. 
c. Double handling. 
d. Lead time available. 

a. Specific to a particular machine. Boiler spares. 
b. Large items. Laundry spares. 
c. Costly items. etc. 

a. Long life. Catering equipment. Pumps, 
b. Expensive. Ventilation, etc. 
c. Historical Reeards. 
d. Plant Replacement Programme. 
e. Lead time available. 
i. Installation msb. 

a. Medium Life Mobile X-ray mic's fmd trolleys, 
b. Relatively Expensive. Most plugged in items, etc. 
c. Historical Records. 
d. Replacement Programme. 

a. Replacement cheaper than repair Electric kettles, 
Domestic Refrigeratorj etc. 
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Assuming that either the major ele- 
ments have been taken care of or 
there are other reasons why materials 
need to be considered, the next stage 
should be to look a t  what constitutes 
the materials element. 

Figure 2 shows a breakdown of the 
materials element into three sections 
which can be broadly classified as 
Stock, Direct Purchase, Plant and 
Equipment and gives percentages for 

. each section based upon a typical Dis- 
trict. 

Before embarking on the control of 
materials by computer it is worth tak- 
ing a more detailed' look at  the three 
sections as shown in Figure 3. 

This analysis assists the Works 
Officer in deciding which materials 
are more suitable for storage against 
those which can be on direct purchase. 
It can also assist in making a decision 
as to the best method of costing the 
material element of the Estate. 

2 The use of a main 
frame computer for a 
materials control 
The computer used for this exercise is 
a main frame ICL 2900 series which 
is based a t  Region. 

In common with all things that are 
good it is necessary to put in a lot of 
hard work in the initial stages and 
the use of a computer for material 
control is no exception. 

The first requirement is a stores 
catalogue, this is essential, firstly so 
that one can decide what is required 
to he kept in stores. Once this decision 
is made the next step is to categorise, 
probably as outlined in Figure 3 of 
this paper and then to give a unique 
number or code and of course a bin 
number as well. One might think that 
these two codes could be the same, 
however experience has found that it 
is simpler in the long run to have a 
separate bin number. It makes for 
easier location and allows for items to 
be withdrawn from or added to the 
system more easily. 

The next stage is to set up a stock 
control system which includes a mini- 
mum stock holding for each item, re- 
order quantity, re-order level which of 
course depends upon the length of de- 
livery and average updated price for 
each item. 

I t  is also essential to establish the 
unit of issue for each item and of 
course one of the most important 
points to note is the description which 
must be simple and follow a set pat- 
tern as follows: 

Valve, gate flanged, size 
or 

Bolt, hexagon head, 'h" B.S.F. 2 long 

From all this data the first print out 
from the computer can he established 
and is the stores ledger account a s  
shown in Figure 4. (Other items on 
this print out are purely mechanistic 
and relate to the orderine orocess). 

STORES LEEER ACCOUNT 

COHHODITY CODE 

U N I T  OF ISSUE 

DESCRIPTION 

RECORDER QUANTITIES/REC3RDER LEVEL 

VOUCHER NUMBER 

TYPE 

COST CENTRE 

EXPENSE CODE 

RECEIPTS AND ISSUES 

QUANTITY 

NW AVERAGE PRICE 

VALUE TOTALS 

Igure 4. 

The next print out required is a 
slow-moving stock list which can be 
used as it implies to remove items 
from stock. which are slow moving or 
not used a t  all, and thus can free 
space and reduce the capital tied up in 
stock items. 

The next step is to have a system of 
authorisation for the issue of items. 
This can be a separate materials dock- 
et  or a normal requisition so long as it 
has a reference number so that the 
material items can be charged to the 
correct job. 

The next print out is called the 
Stores Accounting record to E.M.I.S. 
(Figure 5) and shows the material cost 
against a reference number as high- 
lighted above and is the method used 
for feeding materials costing data inta 
main E.M.I.S. system. This covers the 
items under stock, both consumahles 
and specific items. 

STORES ACCOUNTI: NG RECORD 

PASSED TO E.M.I.S. 

WORKS REIFIIENCE 

COST CENTRE 

EXPENSE CODE 

SUB DEPT 

ESTUANCODE 

UATERIAL COST 

CONTRACT COST 

PROJECT NO. 

gure 5 

With regard to Direct Purchase and 
Plant and Equipment sections one can 
either use the above stock control sys- 
tem or direct purchase and direct 
charge. With E.M.I.S. system the in- 
voice is coded in accordance with the 
job that the materials is to be used 
and the invoice is fed into the compu- 
ter. The advantages of the main frame 
system are: 
a. It is directly linked with E.M.I.S. 

b. It is therefore compatible with 
financial accounts (E.M.I.S. has a re- 
conciliation process built into the sys- 
tem). 

The disadvantages are that it is re- 
mote and not too good for number of 
small hospitals which rely on trans- 
port but of course this latter problem 
applies what every system is used. 

3. The WIMS 
development in terms 
of materials control 
Developments in the use of micro- 
computers have been going on for 
some time now and two modules 
already exist for the control of works 
supplies. 

The software has been developed 
through A.G.E.M. (Advisory Group on 
Estate Management) and is now 
available on the W.I.M.S. (Works In- 
formation Management System). 
There are two modules available. 

a. Stock inventory control 
This section monitors the stock levels 
of each item in the Works stores by 
reference to Part Number. The system 
caters for a bin code min stock levels, 
re-order level, unit of issue, stock ba- 
lance, stock on order from supplier 
(see Purchase Orders), unit price, and 
produces suitable stockreports both in 
full and by exception. Issues of spares 
not only updates the history of Spares 
used, mutines are available to trace 
the use of specific stock items (where 
used analysis) and to monitor the use 
of consumables. 

Purchase ordering 
This section allows for purchase re- 
quests to he entered into the system. 
These are printed out periodically, as 
a result of which a decision to buy will 
be made. Each decision to buy is 
notified by the allocation of a Purch- 
ase Order Number. The system up- 
dates "stock on order" from the sup- 
pliers. As goods are received, these 
are matched with outstanding Purch- 
ase Orders on the system for the sub- 
sequent production of Payments Au- 
thorisation Notes. Goods received also 
update the stock balance (for the stock 
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items) and reduce the on-order ha- 
lance. The system also caters for part 
deliveries, cancellations etc. 

There are however, one or two mod- 
ifications necessary to make this sys- 
tem more comprehensive and these 
enhancements are being investigated 
a t  the moment. 
Examples of minor enhancements re- 
quired are: 
1. The system should be able to aver- 
age the price of an  item when they 
have been ordered against a new price 
and items already in stock a t  a pre- 
vious stock price. 

2. The purchase order module should 
be able to transfer to an Official order 
when items are required for replen- 
ishement of stock levels. 

Like all new and good ideas there is 
always room for improvement and 
this system is no exception, however, 
the important point to note is that 
there is a system available which can 
be used either in a single hospital or 
group of hospitals. 

4 What of the Future 
There are two areas of concern regard- 
ing the future of works supplies and 
they are: 

Fieurn 6 

CONSUMBLES 

Under SOP per i t em - 49% 

Between 50p and El - 3% 

Over El - 25% 

Slow moving --- 23% 

SPECIALISED ITEK'i 

ELECTRICAL --- 
Under 50 - 26% 

Between 50p and El - 8% 

h e r  El - 40% 

Slow moving --- 26% 

UECHANICAL 

Under 50p - 34% 

Between 50p and EI - 6% 

Over El ' - 428 

Slav moving - 18% 

BUILDING 

Under 50p - 14% 

Between 50p and El - 4% 

Over f l  - 74% 

Slow moving - 8% 

A. What items should we stock and or 
compute rise and how much detail 
regarding each item is necessary? 

It is difficult to appreciate the 
amount of information available from 
a computerised stores system until it 
has been done and an analysis pro- 
vided. An analysis of the stock items 
in the system described in Section two 
of this paper are shown a t  Figure 6. 

It can be seen that 49% of all con- 
sumable~ are valued under 50 pence 
and by reference to Figure 3 it can be 
seen that the items a n  of a very 
general nature that any general 
wholesale factor would stock. 
The questions that need be asked from 
this analysis are: 

i. Should the Authority stock the 
item? 

ii. Should it be costed by item. 

iii. Why can consumables not be an 
overhead against the hourly rate for 
all c r a b ?  
iv. In considering specialised items re- 
lating to electr~cal, mechanical and 
building, it can be seen from looking 
a t  figures 3 and 6 that it would be 
possible to have these items identified 
as  an  additional specialised overhead 
against each discipline as outlined 
above. 

Most wholesale factors will deliver 
to each site on a daily basis and there- 
fore is there any need for stores and 
systems particularly with stock items. 

If one considers all other items as  
direct purchase then there is no need 
for stores and this would be inline 
with the (Underused and surplus 
property) thinking in terms of space 
utilisation. 

It is obvious that there is still a 
need for National and Regional con- 
tracts to be drawn up for the supply of 
estate management materials and 
from which Authorities can draw 
when dealing with Wholesale Factors. 
B. The removal of the supplies func- 
tion into Divisions of the Regional 
Health Authority. 

This brings in the second pmblem 
for the future, The Supplies Council. 

The new Divisional Supplies Cen- 
tres are going to be remotc and as  
such are unlikely to be able to offer a 
suitable service to a discipline which 
provides a service to all other disci- 
d ines  in the Authority covering 24 - 
hours a day. 365 days a year and 
would require any single item within 
a range of up to 30,000 individual 
items. It is thus obvious that it would 
be impossible to justify storing these 
quantities. The only way a remote 
Supples function can operate with 
etxciency is to arrange Reeional con- 

tracts which Authorities can draw 
from or consider those items for bulk 
buying. These items in terms of the 
Estate are few, in fact only two come 
to mind mainly lamp bulbs, fluores- 
cent tubes and filter media. 

The other disadvantage that the 
new Divisional Supplies function 
appears to be creating, is that there is 
no evidence of appointing any tech- 
nically qualified personnel to assist 
arranging contracts or advising on the 
supply of goods. 

Conclusion 
In conclusion it is obvious that a great 
deal of work is necessary to arrive a t  
the correct solution for a particular 
Authority and that the same solution 
will not satisfy everyone. A lot de- 
pends upon the overall requirements . 
of a particular District, the geography 
in relation to hospitals and the access 
to wholesalers suppliers. 

Regardless of which solution is 
adopted the important point is to have 
information relating to the cost of 
materials whether it be by the more 
comprehensive method of individual 
item cost or by the material overhead 
idea. 

The overall consideration in terms 
of using a computer for the control of 
materials or any other aspect of 
Estate Management is to have avail- 
able information which managers can 
rely upon and use to make better and 
more effective decisions relating to the 
estate and of course subsequently the 
patient 

NEXT MONTH 

Published 

mid-January 1985 

Report on the 8th World 
Congress in Melbourne of 
the International Federation 
of Hospital Engineering 
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The author worhs in the Pmfessional and Technological Office of the Works 
Group a t  The DHSS and has made a special study of linking WIMS 10 
other systems 

Using information from building 
management systems in WIMS 
MARTIN BLANCHARD 

Introduction 
There has always been considerable 
interest in using some of the data 
available from EnergyiBuilding Man- 
agement Systems(BMS) in the Works 
Information and Management System 
(WIMS) programs and this has recent- 
ly taken a more practical expression 
with BMS manufacturers, the Depart- 
ment and NHS Authorities co- 
operating to produce a practical sys- 
tem. This article is intended to outline 
the Departments approach to im- 
plementing the necessary data trans- 
fer. 
The two types of data which have 
obvious applications in WIMS are: 
1. Conditions information eg Hours 

run, temperature, vibration level 
etc. for use in job planning 

2. Energy related information eg 
Temperatures, meter readings 

Methods of 
Transferring 
Information 
In order to transfer BMS information 
for use as  data in a WlMS program 
the BMS must somehow transmit the 
relevant information to the computer 
running WlMS where it can then he 
processed. Basically this can be done 
on- or off-line. On-line operation 
means that a data item would be 
transferred from the BMS to the 
WlMS computer where it would be 
processed by a WIMS program and 
then sent to a data file, printer or 
VDU. This procedure would then he 
repeated for another data item sent 
from the BMS until all the required 
data had been processed. The Depart- 
ment has decided that, a t  least initial- 
ly, an  off-line data transfer process is 
preferable to the on-line method for 
the following reasons: 
1. Any information from a BMS which 

could be used in WlMS "energy" 
programs would not be required a t  
greater than 24 hourly intervals 
therefore an  on-line capability is 
not justified. 

2. Similarly information from a BMS 
which is intended to assist job plan- 

ning in WlMS will only be required 
on a weekly basis. 

3. There are considerable technical 
problems in directly linking a real- 
time BMS system into a computer 
running applications programs such 
as WIMS. 

4. The on-line method would tie up 
some of the BMS facilities for long 
periods possibly blocking important 
functions like alarm outputs. 

The recommended method of data 
transfer is via floppy disks. There are 
two ways of achieving the disk trans- 
fer, one is for the BMS to have its own 
disk drive and thus for the informa- 
tion to he transferred by physical ex- 
change of disk, the other is for the 
BMS to have a link to the WlMS 
computer via a standard interface so 
data is transferred via the computer 
onto a floppy disk in its own disk- 
drive. (Fig 1). The first step would be 

Fig 1.  The two methods of transferring 
data from a RMS to a WIMS computer 
via floppy disk 

that the rrquired BMS data would be 
dumped onto a floppy disk as  a data 
file. The structure and type of data to 
be transferred from particular BMS 
will vary hut in all cases the "dump" 
data file would fulfill the require- 
ments listed in Appendix A. The 
choice of which data items would be 
required from the BMS and the exact 
manner of the data transfer are joint 
responsibilities of the Health Author- 
ity and the BMS supplier. The Depart- 
ment will take ~sponsibl i ty  for ex- 

tracting and using the data in the 
"dump" file (Fig 2). This whole 
approach is designed to minimise the 
amount of new programming which 
will be required to interface a particu- 
lar BMS. Only a different transfer 
program should be required for any 
new installation. 

WIMS transfer 
Pro@-- 
As shown in Fig 2 the Department 
has taken the responsbility of provid- 
ing the program to transfer data from 
the BMS "dump" file into a WIMS 
"Condition" File. The function of the 
transfer program is to read the sensor 
code and its associated values(s) from 
each record in the BMS dump file and 
transfer the value(s) to the record(s) in 
the WlMS condition file which have 
the same sensor code. 

WIMS condition file 
The WlMS condition file has the func- 
tion of providing a standard format 
file which can be accessed by any 
WlMS program which uses data from 
the BMS whether as  job planning in- 
formation or in an  energy program. 
The condition File is created via a 
standard WIMS file utility program 
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T 
SENSOR 
CODE 

WIUS CONDITION FILE I 

3. WIMS condilion file towards this end. Hopefully the next 

and file-records (eg values from a 
hand-held condition monitoring de- 
vice) may be entered from the 
keyboard using a conditions file 
maintenance program as  well as  via 
the BMS file transfer program. 
The WIMS condition file has the (pm- 
visional) structure shown in Fig 3. 
The purpose of each field is: 

Sensor code - Is the identifier to 
the origin of the v a l ~ ~ e  in the BMS. 
WIMS reference - Is a reference 
to the WIMS record to which the sen- 
sor value is linked. It can contain for 
example an asset number plus sub- 
asset number plus job number. 
Type - Is a numeric value which 
will be different for each type of read- 
ing eg Cumulative values (mileage, 
hours run), energy use values, max/ 
min values etc. This field will contml 
which records are accessed by which 
update routines. 
Type of reading - Is text describ- 
ing the type of value eg Temp, Hrs. 
Values 1, 2, 3 - Hold the value(s1 
transferred fmm the sensor specified. 
The simplest example will be when a 
single value is transferred in which 
case the field values 2 and 3 will be 
unused. On other occasions a mini- 
mum value, a maximum value and a 
date may be required. 
Trigger level - Holds the level a t  
which i t  is required to trigger some 
action by comparison to the Value 
field. 
Comparison basis - will pm- 
vide the comparison basis between the 
trigger level and the value eg Greater 
than, equal to, less than. 

Conclusion 
All BMS used in NHS buildings will 
a t  some future date need to he com- 
patible with the WIMS and some 
manufacturers are currently moving 

year will see an example of data being 
transferred and used in a oractical 
application. 

Appendix A 
Format of the BMS "Dump" 
file 
While the exact format of the source 
data will vary from one manufactur- 
ers equipment to another, WIMS will 
expect the data to satisfy the follow- 
ing criteria: 
(a) CPiM disks compatible with the 
WIMS system in use. 
(b) All data to be held in a CPiM file 
that can be accessed hy Microsoft 
BASIC. At some stage this file will 
need to be given a fixed name. 
(c)  The file should consist of one or 
more records. 
(d) Every record should contain only 
ASCII characters. 
(e)  Every record should be separated 
from the next either by a predeter- 
mined character (normally carriage 
return) or by virtue of the records 
being of fixed length. 
(fl Every record should contain one or 
more fields. Each field should be sepa- 
rated from the next either by a prede- 
termined character (normally a com- 
ma) or by virtue of each field being of 
fixed length. 
(g) Every record must start with a 
field identifying the sensor sending 
the data. This will match the sensor 
code held in the WIMS Condition File. 
(h) In its simplest form a record will 
consist of two fields - the senor code 
followed by a value. 
(i) It is possible that some records will 
have more than one value field. If this 
extra data is not required in WIMS it 
can be ignored by the transfer pmg- 
ram but the WIMS Condition File will 
be able to holds to three values per 
record if so required. 
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Product News 

Series of inexpensive 
computer textbooks 
Academic staff a t  more than forty British 
university colleges are contributing to a 
series of computer textbooks which are in- 
tended to overmme pmblems typically ex- 
perienced by students and their tutors. 

The Chartwell-Bratt Student Text series 
comprises slim, topical and inexpensive 
(around f4), books which individually focus 
upon single key aspects of computers. The 
first seven books will be ready early De- 
cember. There will be t h m  mare by the 
end of the year, and in 1985 amund 30 
further titles will appear. 

Furfher deails fmm Chartwell-Bmn 
(Publishing & Tmining) L f d  Old Orchard, 
Bickley Rmd, Bmmley, Kent BR1 2NE. 
Tel: 01467 1956. 

Big new orders 
The Energy Division of Transmitton 
Limited. a BICC awned Comoanv based a t  . - 
Ashhyde-In-&urh has won ordcn uonh  
f500.000 for 1t.9 energy monmrmg rwntrol 
systems. The new orders show an 
interesting mix between MP2000 distri- 
buted intelligence systems where the sites 
being controlled are spread over a wide 
area and centralised contml systems for 
large, single sites. 

Further details fmm: Tmnsrnitton Ltd., 
Misby Rd, Ashby-de-h-Zouh, LEicester. 
LE6 50%. 

Computers-in-building 
tutorials 
The Construction Industry computing 
A-iation and The Building Computer 
Centre have jointly organised a series of 
one-day tutorials a t  which experts in a 
variety of fields will use computers to 
tackle typical building industry pmblems. 
including those brought by participants. 
The first tutorial. 'Condensation Risk and 
Energy Consumption', to be held a t  The 
Building Centre on 20th November 1984. 
The next in the series. 'Purchnsing and 
Managing Draughting Systems' will be 
held on 6th February 1985. Further 

planning 
Visualisation of Buildings 
Estimating for the Contractor 

Further details fmm: Barney Cossidy, 
The Building Computer Centre, Sfore 
Street. London WCIE 7BT. Tel: 01-631 
0512. 

Clorius Win Major Contracts 
from NHS 
Contracts worth in excess of f3OO.OOO have 
been won by ISS Clorius to supply building 
management systems to the National 
Health Service. This includes a contract. 
alone worth over f150.000, to supply a 
comprehensive sysem for Epsom Hospital 
comprising a Clorius A1 2100 Stand Alone 
Cantmller, two printers, a VDU and 14 
Remote Control Units, the system will 
initially manage 526 points to pmvide 

functions such as  automatic time contml, 
optimum starUstop, compensating contml, 
alarm monitoring, maximum demand 
contml, load cycling and data collection. 
Although controlled centrally from the en- 
gineer's office, each ouhtation in the hos- 
pital will be able to work independently. 

A smaller Clorius Controller system is 
also being installed by the company at  
Bagnor Health Centre ta contml energy 
while a soecial mobile svstem. has been 
developelkor South West ?ham& Regional 
Health Authority. 

Further details from: ISS Cbrius Ltd. 
Warton Driue, Reading RG2 OTG. Tel: 
(07341 752W0. 

Software package for 
architects 
Specially designed to aid the production 
and amendment of scale drawings and 
other 2-D graphic material - with par- 
ticular application in architecture and far 
designers in construction, civil engineering 
and building services industries - the 
newly-introduced ROB0 1500 technical 
draRing system is "the fastest, easiest and 
most advanced" package yet for use with a 
micmmmputer, say Robmm Limited, the 
London computer graphirs mmpany. 

Further details fmm: Robocom Ltd. 
Clifion House, Clifion Termce, London N4 
3TB. Tel: 01-263 8585. 

New addition to delta family 
The computer based Delta 5200 building 
management system for medium and large 
commercial and industrial building appli- 
cations is the most recent addition to the 
Honeywell Delta family. It combines speed 
and dependability with power and 
flexibility. 

Further defails from Honeywell Conlml 
System Ltd, Honeywell House, Charles 
Square, Bmcknell, Berkshire, RC12 IEB. 
Tel: (W441 424555. 

Job report 
Johnson Controls have supplied the John 
Radclifle Hospital, Oxford with the JC1851 
40 building automation system. A contract 
valued a t  approximately f70.000 was 
placed in August 1980 and completed one 
year later. The Area Works Department 
say their choice has been justified by the 
results to date. Substantial direct energy 
saving are being achieved and 
improvements made in many areas. The 
continuing expansion of the JC185140 is 
being made without shutting the system 
down or a h t i n g  the overall operation of 
the hospital. 

Further &fails fmm Johnson Contml 
Syslems Lfd, PO BOX 79, Stonehill Green, 
Wesfleo Down, Swindon, Wilts SN5 7DD. 
Tel: (0793) 26141. 



SOUTH WESTERN REGIONAL 
HEALTH AUTHORITY 
Operations & 

Maintenance Engineer 
Bristol - £5,246-2 11,966 

(depending on age, qualificationsand experience) 
This new post offers an excellent opportunity to develop a 
career in the Works profession of the NHS. 

We are looking for a computer literate person who has 
experience in maintaining large complex buildings. This 
experience is needed to enable the postholder to provide 
specialist advice and support to Regional and District 
Health Authority staff over a wide range of Works 
maintenance activities and management information 
systems 

Tne appomtee m-st oe a m cro-computer aevotee w m  a 
part cu ar interest .n Database management lecnnlques 

Th S ,S a demanam oost r e a d  n4 a Derson caaabie ol . . -~ 

original thinking,, who'has, or'is asout to sit for profes- 
sional exammatlons, and who is seekmg to broaden 
experience. 
Furtherdetails and application form from Personnel 
Section, King Square House, 26/27 King Square, 
Bristol B52 8EF. Tel: (0272) 423271 Ext. 281 or 282. 
Closing Date: 3rd January, 1985 

EQUAL OPPORTUNITIES EMPLOYER 

The Hospitals for Sick Children 
(Special Health Authority) 

SENIOR ENGINEER 
£9,412 -E10,730 p.a. plus bonus 

We require a qualified engineer with all round experience, 
preferably including building work, to be responsible for 
the operation and maintenance of our engineering 
services and some minor caoital works. Aoolicants should 
nave manager al expernence and the ab lhty to supervtse 
ana CO-ordlnate the act~v t es of a I re evanl traaes 
The post IS oasea at the Hosp~lal lor Sfcn Cn loren, Great 
Ormono Street. Lonaon WCl, and vr~i oecome vacant on 
the retirement of the present postholder in April 1985. 

£8,662-£9,637 p.a. plus bonus 
TO be resp0ns.b e lor the day-twoay runn ng of engmeer. 
ng servces at 0,een Ehzabetn Hosp tal. Hacnney Roao. 
London €2. 
If you would like to discuss these posts informally, please 
telephone Mr. F! Buxey, Group Works Officer, on 01-405 
9200, ext. 110. 

Furtherdetailsandapplication tormsareavailable 
from the Group Personnel Department on01-4059200, 

ext. 228. Closing date: 4.1.85 

I no scavenging passive system HOWORTH system 
600-1,000 pprn N 2 0 230-300 pprn N 2 0 0-3 pprn N20 

Results of over 100 surveys of anaeslhelic gas pollution in operating suites. I - 
LE&% Scavenging of Anaesthetic Gases 

There's a lot we could sayabout the Howorth Active Scavenging System for 
Anaesthetic gases but really the figures say it all. Even the 3 ppm can often be 

leaks in the anaesthetic circuitry! 
Write for full details of the Howorth system or request a survey of your 

operating theatre, induction and recovery rooms, dental clinic or maternity unit. 



healthcare 
computing 
ABS Computers have been supplying 
computers to the Health Service 
since 1980. We understand your 
problems and can offer realistic 
cost-effective solutions based upon 
our extensive experience. 
With the addition of our powerful 
C-HORSE 32-bit computers to our 
existing range, ABS can now offer a 
solution to any size or type of 
Healthcare Computing 
requirement. 
Our extensive range of hardware is 
su~~lemented bv proven software 
including WIMS* 
and our Automated Office facilities 
such as electronic mail, graphics and 
Information Processing systems 
such as word processing, financial 
modelling and district wide 
communications and information 
management systems. 
For further information on ABS 
Computers, WIMS and our 
Healthcare Computing offerings 
ring David Bristow or Bob Barker 
on (0273) 421509 or fill in the 
coupon and send it to: 


