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CHAPTER 3 CONTENTS OF THE PROJECT

3-1 Objectives of the iject'

The Government of Sri Lanka has been introducing medical equipment into
its public medical institutions in order to improve the quality of health
care services. Through the development of Biomedieal Engineering Services’
(BES), which is responsible for_the maintenance and wanagement of all
medical equipment; the Government has been making every effort to
distribute medicél equipment properly, and to keep it in good condition.
The ultimate target of BES is to keep all medical equipment in the country
in good workiﬁg cénditibn. However due to a shortage of technical staff,
working S§aoe, repair equipment and spare parts, BES is unable to achieve
its goal. The objectives of' the project are to strengthen the ébility of
BES by constructing.facilities and providing equipment which are urgently

needed.
3-2 Examination of Contents of the Request
3-2-1 Examination of Appropriateness and Necessiby of the Project

The Ministry of Health and Women's Affairs has estimated that country's
public medical institutions own about 2,000 million rupees worth of
medical equipment, There are about 150 types making up 35,000 pieces of
medical equipment. However, 30 perceht of this inventory is not in
operating condition, as mentioned in "2-2 Present Condition of Medical
Equipment in Use at Hospital". This means about 600 million rupees worth
of medical equipment, or.ZO percent of the Ministry's annual budget, is in
some state of disrepair, This situation is a major impediment to
improving technical aspects of the country's health services, and should
be promptly resolved in order to achieve a more effective use of the

budget.
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On the étherf hand, most items of medical equipmént are impofted. from
foreigﬁ: cduntriés, and the costs of their maintenahce and 'fepair are
highér than .in the countries where “ﬁhéy are manufactured. The hublio_
medical institution's ‘Income from diagnosis and treatmeﬁt is relatively
small, and having to operate within. the_'framework of the gdvernment
budget,'iﬁlis impossible to ask foreign distributors and mangfacturers to
maintain and repair these items of medioal equipment. Furthermore in
terms of cost and  time, it is not advantageous to ask foreign
manufacturers to repair devices such as sphygmomanometers, électrqcardiof
graphs and monitors. Therefore, the progrémme in which BES takes charge
of maintenance and management of all médical equipment at public medicél
institutipns,'is realistic and sound. The plan to imprové the_fabilitiés
and'equipment at BES is made up of three sub—projects: 1) Improvement. of
Colombo_Centre's functions, 2) More effective training of technical and
medical staff members, and 3) Reinforecement Of BES'S serviée for regional
hospitals. The necessity and relevance of'each of these three sub-projects

~are examined as follows:
(1) Improvement of Colombo Centre's Functions

The primary functions of BES aré: a) ordering/puréhase, b)
aequisition/inspection/storing/delivéry, ¢) maintenance/repair, d)
management of records, e) disposal of condemned eqﬁipment, and f)
training of medical and technical staff. As a result of discussions
between the basic design team and Sri Lankan officials it was agreed
that the training function, and the administration funetion, should be
execluded from the scope of the project; their improvement. is not
urgently needed. The other four functions were examined and grouped

into the following three functions:

1)  Procurement/Supply
In 1990, BES placed orders, purchased, acquired, and delivered

140 million rupees worth of medical equipment. This was
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2)

equivalent to nearly half of the MSD's tbtotal cost for the

.purchase of medical supplies for the same year. At present, BES

has aboﬂt_300;000 spare parts in stock with a total volume of
150m3. Handling, inventory control, and warchousing of the
medical equipment. and spare pabts are all conducted manually.
This is.conSidered to be inefficient. If the warenousing work is
auntomated, it will greatly increase efficiency by reducing both

preparation time and dead stock.

Maintenance/Repair

As mentioned in "2-2 Present Condition of Medical Equipment in
Use ét Hospitals", all of the 502 public hospitals are classified
into two sectors -- the higher level complex, which includes
teaching, provinecial and base hospitals, and the lower level
complex, which includes distriet, peripheral, rural hospitals and
smaller institutions., Table 3-2-1 shows the amount of medical
equipment which each complex may have owned, number of breakdbwns
which each complex may have had, and the number of cases which
were repaired at the Colombo Centre in 1990. Due to a shortage
of both staff and repair equipment, plus an insufficient
maintenance and management system, the Centre was unable to meeb
the demand for repairs hy the lower level complex. However, the
Centre was able to satisfy some of the demand for the higher
level complex even though both complexes own a nearly equal

amount of equipment.

For this reason, it iz very impdrtant to improve the Centre's
maintenance and repair functions. For study purposes, medical
equipment fepaired at the Centre was divided into: a) basice
levels, b) middle 1levels and c¢) advanced levels, and an

examinabion of each level was made.
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Table 3-2-1  Number of Possessions, Breakdowns and Repairs at Each Medical Complex
el ; Higher Level SR ‘ :
tevel of hospitals C;t:i:xc gfﬂ;::;g ._ I('gfsiilf:v;ir?:&i:zx Total
Quantity . Hosp_i&i]s) Rural Hospitals) . |
Number of Hospitals _ 39 463 . 502
Number of Beds 21,525 25,095 46,620
Medical Basic Lovels 11,500 14,000 25,500
ouiprnent | dle Lavets 7,700 2,600 9,700
Advanced 300 o 300
‘Tatal 19,500 | 16,000 35,500
No.of = |BasicLevels 4,400 4,000 8,400
pluipment | adte Lovels 3,750 550 4,300
Advanced - -
| Total 8,150 _ 4,550 12,700
No. of Basic Levels 1,627 412 1,939
o e~ 2,209 151 2,360
Advanced * 66 - ¥ b6
Total 3,792 563 4,365

*: includes mainfenance contracted to manufacturers

a)

Basic Level Eguipment

There are about 25,000 pieces of basic medical equipment in
Sri Lanka. The Colombo Centre repaired only 30 percent of the
breakdowns which occured at the high.er level complex, and only
10 percent at the lower level cbmplex. Repair of basic
medical equipment is characterised by repeated repairs of a
low technical level. It is, therefore, illcgiecal for the
Colombo Centre, which has high level repair technologies, to
make repeated repairs on basic level eq.uipment.. For this
reason, a new workshop should be established to repair basic
level medical equipment used at institutions located in and
around Colombo., As for basic level equipment used at more

distant locales, the Colombo Centre ean not repair them all,
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b)

owing to the following two reasons: first, the large
QUantities of breakdowns are beyond the ecapacity of the
Centre, and second, the. locations of the institutions are

scattered too far across the country.

Middle Level Equipment

The Colombo Centre has repaired about 60 percent of the
equipment which belongs to the middle level. This relatively
high repair ratio, compared with the ratio for basic level
equipment, is mainly attributable to the locations of thé
hospitals héving these types of equipment. Most of the
hospitals are located in and around the Colombo Centre and
broken equipment can be collected easity. Therefore, in order
to cover the rest, it is important to incréase the Centre's
technical étaff and repair equipment as well as to improve

accessibility to rural hospitals.

It will be also necessary to improve the ability of the
technical staff, and the quality of repair equipment in the

folioWing areas:

€ Replacement of the basic X-ray control board's electrical

circuitry, and the replacement of electronic components,
& Replacement of the power unit of the electrosurgery unit,

& Replacement of the electronic components of the ultrascund

scanner.

® Replacement of the electrode portion of the blood gas

analyser.
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3)

e)

Advanced Equipment

Most items of advancéd_level eQuipmenﬁ, ineluding CT ééanners,
aﬁgiography'units, hoiber_monitors; eoibr dopplers,.‘and gamma
cameras, are maintained by agreement With the diétributors.
BES intends to répéir advanced level Aequibmenﬁ in-.phases.
Becausé'repairs of this type of medical équipment_(doﬁe:wifh a
Staﬁe—of-the-art computer) require'a.wide range of sophisti-
cated repair bechnologies, these equipment fepairs are not

included in the scope of this project.

In light of these facts, the study team has concluded that the

~ focus of this project should be to impbove the ability with which

BES can repair middle level equipment,

Management of Records

Records Kkept at the Colombo Centre can be divided breoadly inte: a)

records of medical equipment owned and its"vepair, and b)

acquisitions of medical equipment and inventories of spare parts. .

a)

b)

Records of Medical Equipment Owned and Their Repair

If‘.the Colombo Centre had records of medical equipment owned,
their operating conditions, and repairs done at the country's
medical institutions, it would enable shortening.of the repair
time and a more effective order of spare parts. To this end,
it is necessary to develop an organised system for the sorting

and retrieval of repair records by medical equipment type.

ficquisitions of Medical Equipment and Inventories of Spare
Parts

It is possible to reduce dead stock by establishing a system
for the acquisitions of medical equipment and.the inventory of

spare parts.
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(2)

(3)

Training of the Technical Staff and the Medical Staff

The BES's staff members have aquired genseral repair techhologiés
thfough on-the-job training, and will have similar training programmes
after the implementation of the project. However, the staff members
need to go abroad in order to aquire higher repair technologies
because there is no domestic medical equipment manufacturer and
training institution providing relevant technical training. Between
1981 and 1990, each member of the 20 BES's technical staff received
overseas tfaining for an average of nine weeks. Their training
focused mainly on repairing radiclogical equipment and laboratory
equipment. Such training programmes will continue to be implemented

under . the same arrangement,

There are few training programmes for nurses and paramedics, It is
imperative to implement viable training programmes for the medical
staff because 6f their relatively low technical know-how, and their
limited knbwlédge about the function and operation ‘of medical
equipment; (medical equipment in normal operation condition is often
mistakenly judged to be out of order). It is difficult to implement
relevant training programmes under this project as BES lacks both the

necesgary systems and trained staff members to carry it out.
Reinforcement of BES's Service for Regional Hospitals

It is difficult Ffor- the Colombo Centre to perform all medical
equipment maintenance and management services for the lower level
complex. As much as 90 percent of the medical equipment owned by these
mediecal insbitutions consists of sphygmomanometers, instrument
sterilisers, and other basic devices, which do not require
sophisticabted maintenance and management. Therefore, BES will be able
to maintain and manage these devices on the basis. of its present
technical capabilities. As these basic devices are indispensable in

primary care, and as BES's service of maintenance and management will
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have favorable effects on the quality of the country's health care, it
is essential to improve BES's medical equipment maintenance and

management capabilities for regional hospitals.
3-2-2 Examination of Project Implementation and Hanageménb System
(1n Ménageme_nt Systém

There have been some diserepaneie_s. between bh’e organisation and the
actual activities of BES, thus both the Sri Lankan side, and the basic
deéign study team, agreed that the manégement sysﬁem of BES should be
r?e_organis_ed_ into three departments: a)' Prbcur‘ement/Supply, b')
Mainténancé/Repaiir-., and c¢) Training, each-of. which should be_'managed
by a senior BM engineer, Both sides .also' agreed that the
Maintenance/Repair Department should be ‘divided into six workshops: 1}
General-?ur'po.se, 2) Radiology, .3) Eleétvénics', 4} Laboratory
Equipment, 5) OT/Steriliser_ and 6) Mechanical Workshops. Fig. 3-2-1

shows the proposed organisation.

Dirgctor .
i _ a |
Supply i Training Maintenance Accountant } -| Administration

Storage Computer OT/Steriliger Electronics General-
‘Workshop Workshop Purpose
Equipment,

Mechanical Laboratory Radiology | Provineial

Workshop Equipment ‘Workshop Workshops
Workshop i :

Fig. 3-2-1 The Proposed Organisation of BES
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(2) Staff Plan

BES had planhed to'incréase the total number of staff to 272 persons
for the Colombo Centre, and 104 persons for the eight provincial
workshops. . Owing to the afore-mentioned modification of the
organisation, both the Sri Lankan officials and the basic design study
team agreed to revise the total number to 217 persons for the Centre,
and 104 persons fof the workshops. Table 3-2-2 shows the proposed

staff plan.

In order to satisfy the proposed staff plan, BES must hire 142
technical -~ staff members . {18 ..BM . engineers, H48._ foneﬁen, and 76
mechanics). However, owing to the limitation of the budget allocated
byrthe Ministry, and bhé small supply of skilled workers in Sri Lanka,
it is very difficult to hire these large amounts of staff at the same
time, Furthermore, the training of newly hired staff can cause the
deterioration of quality repair jobs. Therefore, both the Sri Lankan
officials and the study team agreed to design the proposed facilities
and equipment not based on 321 staff members (217 in Colombo Centre
and 104 in provincial workshops), but based on the number of staff

allowed by the Salaries and Cadre Commission.
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Table 3-2-2(a) Proposed Staff Plan for Colombo Center, BES

BM Eng ineer | pove. | Mecha- | Store: | Store- - |Labour-| Clerk/ | - :
= : o kee Driver | Others Total
Nsosioe | BME |Assict, | ™8R nie eeper | man or Othe .
| Maintenance/Repair | ;) 1)
Radiclogy WS, 10 |10 | 8y | 1000 1q) 2L
Electronics W.S. un fim | e | 10@) 23) 23.(9)
Laborstory Basiy. | | 10 [ 100 8@ | 100) | 20 (@)
OTtStorilisor ws 1w | 1o Loy j1s0D 3(6) 30(24y
Machanieat W.3. HO UM | 90 [ 18(4) 3(1) 82 (5
Ganeral Purpose o) | 1)y | 8 |12014) 4(3) 26(22)
Equip. W.S5. L
PrbcuremenUSupply 1) 1)
Storage 11(4) | 12(0) 23.(9)
Records 80) | 8 (O
Training 10} IR (1))
A ation 1(n 1500 | & | 9@ | 31em
Total 4(1) | 6(3) | 6(2) | 52(18) {75(3'D | 11{4) 120y (15(11) {19019} |17 217104)
{ ) existing number . .
Table 3-2-2(b} Proposed Staff Plan for Provincial Workshops
Assistant Store-
Workshops BM Foreman | Mechanics Labourer | Driver Total
. . Enginear keeper ) :
Central
(Kandy Teaching Hospital) 1 2 s My 2 2 1 13 @
Southern
{Galle Teaching Hospital) 1 2 & 2 2 1 B e
North-Central
(Anradhapura Provincial Hospital) | 1 2 5 2 2 1 13
Uva : .
(Badulla Provineial Hospital) 1 2 5 2 2 1 13
North-Western
(Kuranegala Provincial Hospital) 1 2 5 2 2 1 i3
Sabaragamuwa :
{Ratnapura Provincial Hospital) 1 2 5 2 z 1 13
Eastern
{Batticaloa Provineial Hospital) 1 2 & 2 2 1 13
Northern
(Jaffna Toaching Hospital) ! 2 & z z 1 13
Total 8 16 (2) 40 (2) 16 16 8 104 (4)

(

)¢ existing nwunber
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(3) Budget Plan

During the past five years the annual budget of BES has fluctuated
widely. ~ It stood at about 210 million rupees in 1990. The details of
the annual budget are described in "2-3 Present Conditioen of
Biomedical Engineering Services", The current expenditures (mainly
personnel  and travel ekpénses) have remained constant at about 65
ﬁillion rupees. The government of Sri Lanka has been trying to hold
down the number of its new employees. However, in order to increase
its persormel, it must first obtain the approval of the Salaries and
Cadre Commission. = Although the plan to ekpand the Colombo Centre's
personnel has gained the commission's preliminary approval, the plan
to increase the staff of the provincial workshops has not yet been
approved since this plan is also related to the provincial

government's budgets.
3-2~3 Ezamination of the Project Constituents

The project consists of three components: 1) Colombo Centre, 2) Provincial
Workshops and 3) Mobile Workshops, As shown in Fig. 3-2-2, each of these
components' assumes respohsibilty according to the type of equipment

repaired and the degree of repair work.

Maintenance/Adjustmant Minor Repair Major Repair Overhaql
E:Z;;:ﬁl /b//M/Mz?/J/M})»’W%% vico ' \\\\Q
4
Middle Level 7 Provindial Workshop 3 \\
Equipment 4 _ \
RHHN
Advanced
. b

Fig. 3-2-2 Equipment Repair Diagram

As mentioned earlier, the Colombo Centre will be responsible for
sophisticated repair work (mainly of middle level equipment). The

Centre's General-Purpose Equipment Workshop will repair basic level
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equipment in use at hospltals located in and around Colombo, while the
mobile wbrksﬁopé will offer the same services to regional hospitals, The
provinecial WOrkéhops have a f:uhction which is intermediate between that of
the Colomho Centre and. the mobile Norkshops. ‘The Sri Lankan side has
worked out a plan to.sét up a proviecial wofkshbp in each_of.the country's
eight provinces as a base for. regional maintenance and management
activities, _Medical. institutions to be covered by these wofkshops are as

shown in Table 3-2-3.

The provinc-'ia.l wbr‘ksh_dps afe not on_ly-_to' repair basic level equipm_ent but
also to offer maintenance service whi_ch does not require higher technical
skill; These ‘services inelude 'adjuébment, trouble shooting, and minor.
fepair's of middle level equipment. The received w'isdo'm is that-mbré'than
80 percent of breékdowns can be repaired at a low fechnical level, méaning

that the provincial workshops can shorten the down time of middle level

equipment,
Table 3-2-3 Provincial Workshops Maintenance Coverage
The distance :
A No. of The_Amount
Provinces Hospital Name anfgotﬁ,me o _D No. of Beds | of Medical
Colombo Hospitals Equipment
144k .
Central Kandy Teaching Hospital 4dkm 7% 6,513 5,050
- 3hours
‘ 115k
Southern Galle Teaching Hospital m 51 4,425 3,400
Shours
Anuradhapura Provincial 203km
North-Central 4
ntra Hopsital dhours 0 2,594 2,000
Badulla Provincial 235km . :
Uy . i 2,
“ Hoapital 8hours 88 531 1,800
Kurunegala Provincial 93km
North-Weste
orth-Western Hospital Shours 49 4,440 3,350
Ratnapura Provincial 103km '
Sabar
agmuwa Hospital 2hours 36 . 3,901 2,900
Eastern Batticaloa Provincial 309km 9
Hospital Shours ® : 1975 1,700
Northern Jaffna Tesaching Hospital 892km 35 3,176 2,600
10hours ’
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The conclusion of the study team was that the eight provincial workshops
should be imprdved successively one after another, and not at the same
ﬁiﬁe...since basic level equipment accounts for 90 percent of the amount
owned by regional hospitals, improving all the_pfovincial workshops at the
same.time would require the hire of'25'time$ more new employees., For thig
reason, a provineial workshop is to be established in one province for.the
purposes of measuring its effectiveness, acquiring know-how in operating
Ehis type of workshop, comparing the effects of the mobile workshops, and
obtaihing data on which future similar plans will be worked out.
Méanwhile, basic medical equipment in use at the other provinces is to be

maintained and managed through the mobile workshops.

" 3-2- Exzamination of the Project's Relationships (including overlap)

with Other Assistance Projects

Besides Japan, countries extending health development assistance to Sri
Lanka inclﬁde Australia, UK, and Scandinavia. Through the project to
improve the equipment of regional hospitals under the Government of
Japén's grant. aid cooperation (a 1985 grant aid project), medical
equipment was supplied directly to individual medical institutions, and
 not through BES. Therefore BES has been unable to obtain data on the
distribution and operation of the medical equipment installed at each
recipient hospital. This situation has made it very difficult for BES to
proﬁide sufficient maintenance and management services., The Government of
Finland provided medical equipment direectly to Colombo General Hospital
which opened in 1991, causing a similar problem. In organising similar
projects in the future, it will be necessary to make them consistent with
BES's operations -- in other words to designate BES as the official

organisation to receive the medieal equipment provided.

Presently, BES is conducting a survey of the operating status of medical
equipment in the hospitals, with financial assistance from the World Bank.

It is also implementing training programmes for engineers and foremen with

76



financial assistance from the WHO. While the main project is aimed at -
improving the hapdware'df thé'country's.heélth system, these prpjects are
aimed at improving its software. For this reason, it is ne¢eé$éﬁy to link
details of the teohnieél cooperation progrémmes {such as the dispatch of

experts) to these other projects,

3-2-5 Examination of the Project's Relationship wiﬁh BES's Operational
Programming for the Future

The degree to which BES's goals are being achieved is measured in three

stages, as shouwn in Table 3-2-4.

In this ezamination, implementation of the project is consi&ered the first

stége. The second stage is when it becomes possible'for BES to carry out
an information management function in addition to the education/training,
and research development funétions -~ a result of improving the training
funcﬁion and the central administratioh organisation. If the training and
central administration functions are improved during'the second stage, all
other functons, particulary the repair function, will be strengthened.
The resulting improvement in BES's functions as a whole, will make it
possible to implement the third stage of its future operational

programming.
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‘Table 3-2-4 The Progress of BES Rehabilitation

Training for medical device operation

Education for éafety and reliablity

Survay Publicity

Survey

Clinical adaptability assessment

Reference system development

Clinical accident investigation

Public information

Publication

Research
Davelopment

Accident prevention study

Technical assistance to
clinical { Medical activity

Technical analysis

Lab. equipment development

Medical device
development

Device improvement

Davice design

] . Phase

Functions Activities/Conditions o T o
Stage S_taze Stage

Procure- | Ordor- Purchase | Evaluation of equipment = | Necessity Certification * G ©
et to bo purchased’. Suitability Certification . O ©
Equipment gvaluation system development ® O ©

Procurement system development . O @

Supply Inspoction Acceptance testing O @ ©
Accassion Testing / Standard development . © ©
Acceptance © @ @

Dotivory Dalivery Scheduling. control O @ @
Tostailation Installation Pre-installation site chodring » O ©
Completion test/Inspection O @ )]

Ingtallation planning X O ©

Rapair  § Provantive Repair Repair of basic equipment A ® ®
hl:s:::nama . .Repair of middle level sequipment ® @ @

Repair of advanced equipment b . A

Regional workshep development o | O ®

Trouble-shooting Trouble shooting by' center O A *

Trouble shooting by regional workshop L4 9] @

Component inventory Proper. steck contral system e O @

control Component retrieval system O @ )]

Records | Revord Kesping | Purchases equipment Acceptance testing record & © @
information Acceptance [Delivery record © @ @

Equipment inventory Trouble / Repair record O @ ©

Clinical accident record A @ ©

Repair component Compnneﬁt procurement record @ ® ®

Information Pecformance record @ © ©

Information Repair date processing system A O | ®
Management Component information system O @ @

Comprehensive mahagemént system X x °

Tospec: | Poriodicat Preventive maintenance Pericdical inspaction ° O @
ton Taspaction Pérfo;mancel Sufuty Site calibrating L] O @)
cecuring . Overhaul X L] O

Disposal | Inspaction for Disposal of the medical devices being impossible to repair O @ ©
Discard Disposal of the medical devices being unsafe O @ ©
Disposal of the medical devices older than official services life X L FaY

Disposal of the medical devices being not adaptable o clinical method % . A

Condemning Disposal ratic of used components ' : 'S . O

Training | Education Training for medical device repsair O © o
‘Fraiing » @ @

* @ ]

% A @

X O &)

X O @

X O @

x * A

X X ®

X x X

X * FaN

x ® x

Accomplishment Ratio;

K=0%. 0%<e=<25%=A =50%s0O <76%0 =100%
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3-2-6 Examination of the Facilities and Equipment Requested

The.proghammes involved in the projéct'afe about  the enhancement of the
existing institutions, hence the study t¢am will examine requésts based. on

policies improving the functions which have produced significant results.
(1) Colomho Centre

The.projéct will improve three fhnetiqns: a) procurement/éupply, b)
maintenanée/repair, “and c)' management ~of records in - the Colombo
Centre. The éxisting facilities were constructed as warehouses before
World War II, and are physically'béyoﬁd uée and repair. Furthermore,
they are in many respects, functionally’ inebnsisteﬁt' with the
aétivities_carriéd out. qu exémple,'ﬁhe ﬁorkshops afe too small to
repair a large quantity of equipmeht; and the storagé warchouses are
too worn out to keep equipmeﬁt and spareipartslin good condition. It
is imﬁérative, therefore, to reconstruct many portions of the exisﬁing
facilities. Table 3-2;5 gives. a summary of Ehe results of the
examination of the requeéts. The total floor area of 3,400&2,'which
the Sri Lankaﬁ side formally requested (which excludes thé area of the
administration and training department).is only one and.half times as

large as the existing facilities, and is thus, reasonable and sound,

Table 3-2-5 Examination of the Facilities Requested

Department Existing . | Tequested Result of Examination
Area Area

Repair Workshep 1,015 m? 1,200 m? - included
Storage 1,220 m?2 2,000 m2 included
Records Management . 0 150 m? not included
Garage 132 m® 200 m? included partially
i;g::ﬁS“aﬁ°" 373 m? 700 m? not. included
Training 0 1,000 m? not included
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(2)

(3)

Provincial wOrkshop

Thé Sri Lankan side has aéked for the éstablishment of eight 250me
profincial workshops at Kandy Teaching 'Hospital, Galle Teaching
Hospital, Kurunegala Provineial Hospital, Annradhapura Provincial
Hospital, Badulia_Provincial Hospital, Ratnapura Provinecial Hospital,
Batticaloa Provineial Hospital and Jaffna Teaching Hospital.
Presently, there aré only two workshops (Kandy and Galle), where
technical staff maintain and repair medical equipment. As stated in
n3-2-1 Examination of Appropriateness and Necessity of the Project",
it is very important to provide medical equipment maintenance and
management services for regional hospibéls. However, it is still
unclear which are more effective, provineial workshops or the mobile
workshops. Moreover, it will be necessary to increase the number of
staff 26 times in order to establish and operate eight provinciél
wbrkshops at the same time, which_would require enormous increase in
maintenance and management costs. For these reaéons, only one
provincial workshop will be established under the project, as a test

case, in eorder to evaluate feasibility of these workshops.

The study team concluded that Galle teaching hospital would be the
best place for a test case, Since the existing workshop at the
hospital offers high quality service, and the hospital has to
congtruct a new workshop building in the site where the hospital has

recently moved.
Repair and Calibration Equipment

The Sri Lankan side asked for 100 types (550 items) of repair and

calibration equipment during the basic design study. The requested

equipment is indispensable to repair and maintenance activities, and

currently BES has little of it, Therefore the study team considers

the requests as sound, and defines equipment as follows:
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1)

Equipment to be Consistent with the Activity Plan
As mentioned earlier, the project focuses on impféving the ability
to maintain and repalr basic and middle lei?el equipnent. Based on

this the quality and quantity'of equipment should be selected,

2) Equipment Ensuring Safety and Reliability
The project must inelude Calibfaﬁioh”equipmént in order to check
‘repairs, and to pfomiée safer, more reliable repdir work. It'must
also include propef examination = equipment to check ' the
environmental conditions of the rooms whéere medical . equipment
would be placed. '
3) Equipment Easily Handled and Maintained - |
The project must. exclude equipment which the existing staff can
not handle (unless the staff receives long-team training) or
equipment which BES can not easily maintain.
4) Quantity to be Consistent with Repair Activities
As for the repair.equipmént which is to be used frequently, it
will be necessary to fix the quantity of it by examining the
number of staff and the workleoad at each relevant workshop.
3-2-6 Excluded Repair/Calibration Equipment
Tiem Reguest Plan Reason

Blood pressure monitor 2 0 Not urgently needed since

system analysis examinations can be conducted
with pressure gauge.

Arrhythmia BCG monitor 4 0 Not, urgently needed since

simulator E.C.G. Monitor simulator can be
used as a substitute.

X-ray tabe exchange unit 1 0 The project should exclude the
replacement of X-ray tubes from
the viewpoint of precision and
safety.

Voltage checker 4 0 Analog multimeter can be used
as & substitute.

X-ray high voltage i 0 Not included.

generator and controller
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3-2-7 Examination of the Necessity of Technical Cooperation

The . BES's present operational objective is to establish a system for
maintenance and management of the medical equipment used at the country's
public medical institutions. For this reason, BES is planning to improve
the efficiency of its funetions, from purchasing to bthe disposal of
medical - edquipment. The basic design study team's discussions with the Sri
Lankan side, and subsequent analysis has revealed thét the most important
technical problems involved in the impiementation of this project are the
introdudtion to BES of comprehensive management techniques. These include
the management of purchase and'stook, repair records, and the improvement
of medical equipment repair technologies. Furthermore, Japanese technical
cooperation 1is indispensable to this project as these management
techniques and repair technologies are not easily available in Sri Lanka.

It is too difficult for BES to introduce and improve them on its own,
3-2-8 Basie Policy for Implementation of Cooperation

The feasibility and anticipated effects of the project, as well as the
ability of Ehe Sri Lankan organisation to take charge of its
implementation, have been proven. It has also been confirmed that the
anticipated effects of this project are consistent with the objectives of
the Government of Japan's grant aid cooperation system. Therefore, the
outline of this project will be reviewed, and the basic design for it will
Be drawn up on the assumption that this project Qill be implemented under
Japanese grant aid cooperation. However, it is considered appropriate to

change parts of the content of the Sri Lankan request.
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3-3

Outline of the Project

- 3-3-1 Implementing Organisation and Management System

(1)

(2)

(3)

Implementing Organisation

The government agency responsible for the projéét is the Ministry of

Health 'énd: Women's Afféirs. _Biomedicai' Engineering Services, a
division of the Laboratory Services,'is_contfolléd by the Planning

Committee whose head is the Secretary of Health and Women's Affairs.
Management System

Under a director are three senior BM engineers who are eXpeéted to

-control these thrée. departments: a) Procurément/Supply, b)

Maintenance/Repair and c¢) Training. Although training is not ineluded

in the'project, BES intends to work out traihing programmes in order

to develop a concrete n@thod'df'iﬂmlementAtion.' In this case the
senior BM engineer from the training departmeﬁt should be included in

the project. Fig. 3-3-1 shows the planned organisation,
Staff Plan

As stated in "3-2-2 Examination of Project Implementation and
Management System'", it is very difficult to hire more than 100 new
technical staff members at the same time, Therefore, both the Sri
Lankan officials and the study team created a plan for 1993 (the time
of implementation) as shown in Table 3-3-1 to be the first step of the
BES staff increase. After implementation, BES will have 170 staff
members (164 in Colombo Centre, U4 in southern provinee workshop, and 2
in central province workshop)., The Ministry of Health and Women's
Affairs has ensured the recruitment of staff by issuing the formal
letter to Mr. Hideo Yasukl, Resident Represenﬁative, Japan

International Cooperation Agency.
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Director

Supply Training Maintenance Accountant Administration
Storage Computer OT/Sterilisor Electronics General
Workshop ‘Workshop Purpose
' Equipment
Mechanical Laboratory Radidlogy Provincial
Workshop Equipment Workshop Workshops
Workshop

Fig. 3-3-1 The Planned Organisation of BES

Table 3-3-1{a) Examined Staff Plan for Colombo Centre

BM Engincer Store | Stora- Clork/
Director Foreman { Machaaic Drivar | Labourer Total
Serior] BME | Asst. Keoper |  men Others
Maintenance/Rapair 1 i
Radiology W.S. 1 6 7 1 16
Electronics W.8. 1 e 8 2 20
Lab, Edguip. W.5. 1 4 T 13
OT/Sterifiser W.5. 8. i2 8 24
Machanical W.5. 2 T 3 12
Genaral-Purpose
Equipment W.S5. 1 8 16 4 29
Procuroment/Supply 1 4 8 5 i6é
Training 1 1
Accountant/ 1 1 15 6 9 32
Administzation
Total 1 3 4 4 38 56 4 6 15 24 9 164

Table 3-3-1(h)

Examined Staff Plan for the

Sourthern Province Workshop

Foreman

Mechanic Total

1

3 4
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The Mechanical Workshop will support the other ones,

repair medical equipment directly.

‘time BM engineer.

Hence,

and will not

it will not have-a full-

The General Purpose WOrkshop will have four repair

teams, each consisting of 2 foremen, y mechanles, and 1 labourer. A&n

agsistant BM engineer will adjust the teams.

have 3 to 5 teams according to repair work.

The other Workshops will

The Sri Lankan side's staff plan did not take into account the staff

which takes charge . of maintenance of the facilities.

" While the

maintenance and management of the electrical facilities can be

contracted out to Ceylon Electricity Board (CEB), it is desirable that

a full-time engineer inspects*and conbrols the operatidn of the air

conditioning utilities.

(4) Employment Plan

BES will employ 62 new staff members (60 for the Colombo Centre and 2

for the Southern Province Workshop) ;n three batches:

term of 1992, the latter term of 1992, and 1993.

Tabfe 3-3-2 Employment Plan

the beginning

| e | o | e | [ i

Senior BM Engineer 3 3
BME, Assistant BME 6 2 1 9
Foreman 18+1* A2 T 9 6 38+1%
Mechanic 37+1* i3 4 1042* 56+ 3%
Storekeeper, Storeman 4 6 i()
Driver 11 4 15
Labourer 19 3 2 24
Cleark f Others 9 g

Total 104422 i6 23 21 4+2¢ 164 +-4+

*: Bouthern Province Workshop

The BES's regulations requires a BM engineer to have a Bachelor of

Science, a foreman must have NDT (National Diploma in Technology), and
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a mechanic must have a'd'eg'ree of N.A.I,T.A., (Nabtional Apprenticeship
and Industfy Tr?aining Authority). Table 3-3-3 shows the number of

annual graduates of each course,

Table 3-3-3 Number of Annual Graduates

bloctroncs | gt | e [T

B. 8¢ degree 60 70 80 210

NDT 35 35 40 110

NDT (Open University) 26 25 50 100

NAITA 300
Besides new graduates, qualified personnel working in private

companies can also apply for BES. The employment plan,

under which

BES will hire 6 to 9 foremen, and 4 to 10 mechanies annually, is
feasible.
{5) Staff Training Plan
Table 3-3-4 shows employment plan of Maintenance/Repair Department.,
Table 3-3-4 Employment pian of Maintenance and Repair Department.
Workshop Designation Existing Bzfx;;r;;:g Lalt;.;;of 1993 T;:;;);‘;::: TT:; 3} n
Radiclogy | BME. Assistant BME 1% 1 1 2
Foreman 3 b 1 3 6
Mechanic 4 i 2 3 7
Electronics | BME. Assistant BME 2 2
Foreman 2 3 3 2 8 10
Mechanic 2 2 i 1 4 6
Laborstory | BME. Assistant BME 1+1* 2
Equipment | Foreman i i 2 3 4
Mechanic 1 2 4 6 7
OT/ {BME 1 1
Steriliser | Foraman ] 2 2 8
* | Mechanic 12 12
Mechanieal F‘orerm_m 2 2 2
Mechanic 4 3 3 7
General- | Assistant BME 1 i
Purpose | Foreman 4 2 4 8
Mechanie 14 2 16

*: Promotion
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BES already has skilled staff who repair_OT/sterilsing_equipméht, and
.thus_ﬁill hife'new stéff mémbeﬁS'aooording to the increase in repair
jobs, Therefore, On-the;Job'training is tﬁe mOst'appropriate_way to
train new employees. The'Geheral—PurpOSe WOrkshop'will hire all staff

members by 1993, and will accomplish the designed target in 1994,

| However, BES has an inSuffioienE number'of:staff for the'Radiélqu{
Electronics, and Laboratory Equipmént ﬁorkshobs, and will thUs hiré'28
new techhical staff membeérs, - Training these new  staff members can
‘gause a deterioréﬁion in repair activities, making'Jépanese teéhnical

‘cooperation indispensable.
3-3-2 Ackivity Plan

The project activity plan has three functions: (1) procurement/supply, (2)

maintenance/repair, and (3) management of records.

(1)_Procurement/5upply_ _
BES is responsible for the procurement and supply of medical equipment
to public medical institutions,'as well as the pfocurement of spare
parts and consumable goods required for maintenance and management of

medical equipment.

1) Purchase/Ordering
BES will sénd some of its staff members to the Technical ﬂdvisory
Committee (TAC), which examines hospital requests for the purchase
of medical eguipment, and, to the Technical Speeifiéation
Formulation and Evaluation Committee (TSF & EC), the organisation
that prepares tender documents and technical specifications,
Based on their experience in maintenance and management of medipal
equipment, this staff may give advice on technical aspects. For

example, they can oversee the purchase of medical equipment,
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2)

3)

assessing the records of wonership, repair, ete., to ensure its

‘more’ proper introduction and distribution.

Acquisition/Inspection

' BES will inspect large-size equipment which must be installed in

hospitéls, plus all other items at the Centre.

a) Quantity Examination
Confirmation of the number of pieces of medical equipment,
accessories, and optional components ordered.

b) Form Examination
Confirmation of forms, types, and assigning control numbers,

¢} Performance/Function Testing
Testing of medical equipment delivered to see if their
performance and function are consistent with the specifica-
tions.

Sorting/Storage

a) Purchased Medical Equipment
BES will store delivered equipment purchased in bulk, and the
equipment which is to be installed at the hospitals, until the
hospitals can make the necessary preparations. Therefore, it
is necessary to establish an inventory management system of
sorting out medical equipment according to the department
concerned, as well as the type of equipment and distribution
areé to ensure more prompt delivery. The maximum quantity of
equipment which can be stored at BE3's warehouse is about
350m3,

b) Spare Parts/Consumable Goods

BES will eclassify and store all spare parts and consumable
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h)

goods in threé sections. This system is expected to offer
easier access and fastér distribution. - The total number of
spares.and goods 1s estimabed at 1,000 types (100,000 pieces)
and the total volume is estimated at 65m3 for each stoving

section.

.Delivery/Installation

The supplier's contract for 1arge—size_meéicél'équipment generally

includes installation and a test run at the hospit&l where the

equipment is installed. BES. engineers should accompany the
supplier and supervise the work, Following this they should
instruect users on its operation and daily maiﬁtenanee. BES will
ingpect other items of medical.equipment at the Centfe and delivef.

them to hospitals,

(2) Maintenance/Repair

1)

Preventive Maintenance

Preventive maintenance is practicgd by a) daily useré, and b)
technical staff. However it would be desirable if thé daily users
had sufficient knowledge of the medical equipment so:that the help

of technical staff would not be required so often,

a) Daily Inspection by the User
Aithough the project exeludes training activities, BES should
conduct training at one or two model hospitals as a test.
This not only will provide users with knowledge of daily
maintenance, but will alse provide necessary data for
extending the training programme. Further, the test will
prepare manuals and check lists with which users can check the

functions of the mediecal equipment.

b} Preventive Maintenance performed Technical Staff |

Two mobile workshops will make rounds of designatéd hospitals,
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twice a year, to repair breakdowns and inspect the state of
basic level equipment, In addition to this, other workshops
will regularly conduct preventive maintenance on some middle
level equipment such as high pressure strerilisers,
electrosurgery units, ventilators, and laboratory equipment.

Preventive work should be conducted as soon as possible.
2) Repair
The repair target of each equipment level is:

® Basic level:
Both the General-Purpose Workshop and mobile workshops will
repair 6,000 breakdowns a year. This includes breakdowns which

require major'repairs and overhauls as well as minor repairs,

¢ Middle level:
Each workshop is to repair almost.all breakdowns of relevant
medical equipment, but is to exelude breakdowns which require
advanced repair techniques, of special repair equipment, Four
workshops: OT/Steriliser, Laboratory Equipment, Electronieé,
and Radiology Workshops, are expected to repair 4,000

breakdowns in all per year.

¢ Advanced level:
BES will obtain maintenance contracts from manufacturers for
the maintenance of C/T seanners, gamma cameras and angiography
units. As for other advanced equipment, BES will be responsible
for the replacement of certain pafts and troubleshooting. It

will also place orders for higher outside technical repairs.

Table 3-3-5 arranges the targets according to level and area.
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Table 3-3-5 Number of Repair Tgargets' :

: Aréa | Wastern Provinge | Southern Province ‘Others Total
No. of Breakdowns ‘ _ L
Basie Level 3,000 800 1 4,600 8,400
Middle Level 1,600 460 2,400 4,300
. Advanced ' - - - —~ o
Total 4,500 1,200 7,000 12,700
No. of Repairs
{Target) ‘
Basic Level 2,700 - 800 : 2,500 6,000 (1,939)
{Colombo Centre) :{(Provincial WS) : (Mobile WS)
Middle Level | 4000 i ' : 4,000 (2,360)
: - | {Colombo Centre)
Advanced - - (56)
Total 10,000 (4,355)

Senior BMEng

BM Eng

Foreman -

Mechanic

Fig. 3-3-2 OQrganisation of Repair Work

Each workshop consists of a BM engineer, 4§ to 10 foremén, and 6 to.
12 mechanics. The foremen are to r'.épair' breakdowhs with the
mechanies, and to train mechanies on the job. The BM engineer is
to supervise all repair jobs and to produee regular reports. The
senior BM engineer, as a head of the department, is to control all

workshops.

a) Radiology Workshop

To be repaired medical eguipment:
Basic X-ray, mibile X-ray unit, fluoroscopic I.I. unit, mobile

X-ray C-arm, X-ray unit dental, film auto processor, ete.

Repair work:
@ Repairs and replacement of spare parts in the power supply

unit and the high-tension generators,
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b)

@ Adjustment and repairs of controls (primary voltage,
exposure to radiation, X-ray tube peak current, etc.) and
‘replacement of relay electronic parts in signal circults

which are very likely to breakdoun.

@ Adjustment and calibration of the voltage and current of X-

ray tube units.

@ Replacement of X-ray tube units in case of filament

breakdown.
® Repairs of radiation shields by measuring radiation leaks.
Electronics Workshop

To be repaired medical equipment:
ECG recorder, ECG monitor, EEG recorder, EMG recorder,

Ultrasound scanner, defibrillator monitor, infusion pump,

fetal heart detector, shortwave therépy unit, ultrasonie

therapy unit, tread mill, audio meter, blood gas analyser,

Na/K elecktrolyte analyser, electronic balance, ete.

Renair work:

® Replacement of spare parts for power supply units,
rectification circuits, and stabilisation circuits,
particularly{ the replacement of damaged spare parts in the

three-terminal regulators and power transistors.

® Replacement of damaged electronic elements on electronic

substrates through measuring analog electronic circuits,

@ Identification of the damaged electronic substrates through

measuring digital electronic circuits. Ordering new ones.
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c)

d)

@ Adjustment of breakdowns of sensors, probes, electrodes and
oscillatoré;_ where electrical energy 1is converted into

physical mass; and replaéing of the spare parts,
Laboratory Equipment Workshop

To be repaired medical equipment:

'Electric centrifuge, hot air steriliser, laborabory incubator,

colorimeter, flame photometer, electrophoresis'ﬁnit; vertical
autoclave, tissue embedding unit, wax bath, infra red lamp,

ete.

Repair work:
® Repairs and replacement of spare parts in ‘power supply
units, transformers, rectification circuits and

stabilisation circuits,

@ Identifying the damaged parts of analog cifchits,
oscillation cirouits, receiving ecireuits, output ecircuit,
amplification eircuits and control circuits. in
particular,'identifying the damaged electronic elements on

electroniec substrates.

@ Replacing spare parts, damaged motors, heaters and lamps.

@ Repairs and replacement of spare parts, and greasing of

precision components.

Operation Theatre/Steriliser Workshop

To be repaired medical equipment:
Anaesthetic wunit, ventilator, operation theatre tabie,
electrosurgery unit, nebuliser, oxygen tent, infant respirator

vacuum extractor, endoscope, plaster cast cutter, high
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e)

'pressure steriliser, slit lamp, ENT equipment, dental unit air

rotar hand piece scale, ultra low freezer, ete.

Repair work:

D Repairs of simple breakdowns.
© Repairs of power supply units and electrical ecircuits.

@ Replacement of the damaged repair parts of electronic

control units and substrates.

@ Adjustment and repiacement of spare parts, and the overhaul

of mechanical components,

® Welding and reinforcing of the damaged components,

General-Purpose Equipment Workshop

The Colombo Centre will be responsible for repairs of medical
equipment in and around the city of Colombo, while the mobile

workshops will handle those outside the city.

To be repaired medical equipment:
Sphygmomanometer, instrument steriliser, OT lamp, examination

lamp, photo therapy unit, wabter distiller, water bath, ete.

Repair work:

@ Replacing spare parts and overhaul.

@ Repairs of simple electrical breakdowns such as
deterioration of power supply units, internal wirings, and

elecbric'leaks.

'@ Cleaning and adjustment of stained or logged components,
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@ Welding,.riveting, painbing'and'other processing of damaged

materials.
f) Mechanical Workshop

This workshop will support the other _workshop's ‘repair

activities.

Producing and processing nuts and beolts,

Léthe work.

@

@

@ Pressing work,
@ Welding work.
® Painting work.
®

Rewinding motors.

Mechanical components of cperation theatre tables and boilers

will also be repaired at this workshop.

The'targeted annual number of repairs for the Southern Province
Workshop is about 800. The workshop will also he resbonsible for
the maintenance and management of mostly basic eguipment used at

all hospitals within the province.

(3) Management of Records

1)

Records of Medical Equipment Qwned and Their Repair

At the time of delivery of the medicél equipment, a éontrol number
will be attached to each piece, and their records will be manéged
on the basis of their control numbers. On the control sheet for
each piece of equipment will be listed the control number, the
name of the hospital, the name of the department, the date of the
first use of the equipment, the terms of warranty, the name of the
manufacturer, the name)of the distributor, the name of the person

in charge, and so on. When repair work is completed, details of
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2)

the breakdowh,_repaiv work done, and a list of spare parts and
their respective prices will be recorded on the sheet. Thus it

will be possible to obtain all the necessary data on each piece of

"equipment through the control sheet. Since information concerning

the type of equipment, records of previous repair, and unique
features of the:equipment will be easily obtained by using the
control sheet, the répair work itself will become more efficient.
In the future, a database, storing all records of équipment
breakdown and repair_work, can be developed, and used to evaluate

the placing of orders and purchases.

Inventory Control

a) Medical Equipment Purchased
Mainly an inventory control of medical equipment purchased in
bulk. After collation of a hospital's requests with the list

‘of items in stock, those items are delivered,

b) Spare Parts
A database storing.information on about 300,000 spare parts
will be developed. This promises a more effective control of
inventory. A list of spare parts which are used most often
will also be prepared., This data will be used to aid the

purchase of spare parts.
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3-3-3

Location and Present Condition of the Project Site

(1) Colombo Centre

1)

2)

Location of the Project Site

The site for the Colombo Centre will remain the same as that of

the present Centre. It is situated in the Maradana Distriet of

' the central part of Colombo. The Colombo General Hospital, the

Eye Hospibal, and the National'Tuberculosis Reséarch'lnstitute_are
near the project site. The ecentral 'ﬁarehouse' of the Medical
Supplies Division (constructed in 1986 under the grant aid project
of the Government of Japan) and the Drug Quality Assurance
Laboratory (constructed in' 1988 under the aid project of the
Government of Norway) are  located in an adjacent aréa. The
project site is only about 300 meters-away-from Colombo General
Hospital, where the demand for maintenance and management of
medical equipment is the highest, Its location is aléo_convenient
for communication with MSD and other related organisations. For
these reasons, the site for the Colombo Centre is considered very

appropriate,
Present Condition of the Project Site

The project site faces Deans road on the east, De Saran Place on
the south, and the National Tuberculosis Research Institute on the
north side. It has a total land area 6f'5,600m2. However, its
shape is irregular having an elbow-shaped bend near the northern
boundary with the National Tuberculosis BResearch Institute.
Therefore it is very difficult, to construect a building with a
regular shape on the site, s a result of the discussion between
the Sri Lankan side and the basic design study team (during the
basic design study), it was concluded that the best idea would be

to dismantle the existing Workshop/Storage, and the Mechanical'
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Workshop Buildings (combined total floor area: about 2,100m?) and
to build the proposed facilities on the site of the demolished
buildings. During the construction work of the proposed
facilities, a warehouse facing Francis Road, which used to.serve
as MSD's central warehouse, will be used temporarily as a
workshopfwérehouse. Téble 3-3-6 shows a 1ist of the facilities to
be demolished before the start of construction of the proposed

facilities.

Tébie 3-3-6 Existing Facilities to be Demolished

~ Name of Building One-storey steel frame Floor Area
Workshop/Storage Building One-storey steel frame 1,134 m2
.| Mechanical Workshop Building # 426 m?2
Purchased Equipment Warehouse % 348 m2
Condemned Equipment Storage » 126 m?
Garage | ” 84 m?
Total 2,118 m2
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3) Present Condition of the Infrastructure around the Site

a)

b)

c)

d)

Electricity

A three-phase, -three-line _11kv 'high—tension cable of the
Ceylon Electricity Board (CEB) is lajd underground near De
Saram Place, As the existing facility's power receiving
capacity 1s superannuated, a new cable is to be laid under
this pbojeét. This will require the installation éf a high-
tension current breaker plus a substation {11kV/E00V-230V
400kVA). Currently a long power failure will occur tuwo to
three times a month, and short power failures will occur

frequently every day. Moreover, the voltage in not constant.

- The existing facilities receive electricity from a CEB

substation located near the site's boundary, but the current

surplus power is 80kVA, which is relatively low.

Telephone

There is a telephone cabinet on Deans Road, from which a
PUC/SWA/PVC/telephone cable (20Px0.5mm) leads into the site.
The existing facilities have a four-circuit telephone line and

a direet line connecting with Colombo General Hospital,

Water Supply

A water main with a diameter of 32mm is laid underground near
De Sarma Place. At present, city water is stored in a 3m3
tank, from which all the buildings on the site are supplied.
The water supply pressure is low at about 0.5kg/eme. The
quality of the city water is not good, having a high degree of

turbidiness. Also, many colon bacilli are found in the water,

Sewage System
Sewage from the existing facilities is discharged into a sewer

Wwith a diameter of 32.5mm which is laid underground near De
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e)

Saram Place. Rainwater is discharged into a drain ditch at

the southwestern corner of the site.

City Cas |

There is a gas main with a‘diameter of 200mm, laid under Deans
Road and anothér one with a diaméter'of_TSmm under ‘De Sarma
Place. Gas can be led in.ti) the site from either one. The
supply pressure is 75mmAq, and the heat capacity 1is
HDOBTU/cut. . Since the quantity of eiby gas consumed at  the
existing facilities is very limited, butane gas is used (LP
gas cylinders are purchased from Colombo City Gas -

Corporation}.
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(2) Southern Province Workshop

1)

2)

Location and Present Condition of the Projeot Site

The site for the Southern Provihces Workshop - 18 located on the
pbemises pf the Galle Teachihg Hbﬁpital, in the city of Galle.
The old facilities of the teaching hospital built alohg the coast,
have been sﬁperénnuated, and heavily damaged by.the briny'air. In
1985, the hospital moved gradually to the new site located on a
hill. The new facilities became opgrational in March:1§91, Tﬁo
lots (one located on the western side of the hospital, and the

other adjacent to the site of the Building and Repairs Department

_ on the eastern side) had beén-ﬁroposed as the site for the new

workshop, and it was concluded that the latter is best suited to
the objective of this project in terms of facility expansibility
and path of flow, : ' '

Present Condition of the Infrastructure

a} Electricity
Galle Teaching Hospital has two electricity reeeiving
facilities -- one (630kVA transformer).near the site of the
Central Material department, and the other (250kVA
transformer) on the site for the new provincial workshop.
Both have a sufficient capacity to meet the currenﬁldemand for
electricity. However, the latter's capadity is to be
increased to 500kVA in anticipation of a growing.'fuﬁuré
demand. Since the proposed provincial workshop is designed
for a maximum electric capacity of 50kVA, either of the two

transformers will be sufficient for this project.

b) Water Supply
An elevated water tank, with a capacity of 20 tons, is

situated on a hill within the hospital premises, and éupplies
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3-3-4

¢)

all the facilities. There seems to be no problem with the

quantity of water or the water pressure.

Sewége System

A sewage treatment plant, located on the western side of the
project site, is used for final sewage treatment. There is
also a primary septic btank installed near the toilet in each
building., Seuage goes in the treatment plant after passing
through these primary septic tanks. Similar primary septic
tanks should be installed under this project. Rainwater is

discharged into the river through drain ditches.

- Outline of the Facilities and Equipment

The facilities and equipment which the project includes as a result of

examination described in "3-2-6 Examination of the Faeilities and

Equipment Requested"™ are as follows:

(1) Facilities

1)

Maintenance/Repair Department (Requested Floor Area: 1,200m2)

The department will have the following six workshops:

Radiology workshop

Electronics workshop

Laboratory equipment workshop

Operation theatre/sterilising equipment workshop
Mechanical workshop

General-purpose equipment workshop

As these workshops differ from each other in terms of room
function, maximum permissible noise/vibration levels, and indoor
temperature/ humidity conditions, each workshop will he provided

with an independent room. 1In addition, there will be rooms where
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the engineers and foremen can carry out desk'wovk, and a room to

store'expensiVe'repair and medical equipment.
2) Procurement/Supply Depértment (Requested Floor Area: 2,000m?2)

The médical_eQuipmeﬁﬁ pUrchésed and spare parts will be Stored in
separate warehouses so that both types of equipment may be_éorted
and stored efficiently. The spare ﬁarts stqﬁége'will be divided
into three sections: "general—purpose/oberating theatfe,_
steriliser" section, "eléctrcﬁics/laboratory equipment" section,.

~and "fadiology/mechanical engineering" section, for rational
inventory control and warehousing. There will also be an officg
room for use in inﬁehtory control-related desk work, and an

inspection tesbting room.
3) Garage (Requested Floor Area: 200m2)

Although the total floor area of 3,400m2 (exeluding the floor area of the
administration building and the training centre) shown in the Government
of Sri Lanka's written request is suitable for the scale of this project,
it is a net floor area which does not include area for the corridors and a
machine room. - For this reason, the actual total floor area will include

area for the corridors, the machine room, and toilets.
(2) Equipment
1)} Maintenance/Repair

a) Radiology Workshop
¢ Radiological equipment repair/adjustwent equipment.
® Radiological equipment calibration/examination equipment,
¢ Radiation leak measurement equipment.

® FEquipment installation equiphent.
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b)

o)

d)

e)

£)

Electronics Workshop

?

Electronic equipment repair/adjustment equipment.
Electronic eguipment calibrabion/examination equipment.
Measuring instrument examination equipment.

Use conditions measurement equipment.

Laboratory Equipment Workshop

»

Laboratory equipment repair/adjustment equipment.
Laboratory equipmeﬁt calibration/laboratory equipment.
Physical.thérapy equipment repair/adjustment equipment.
Physical therapy equipment calibration/laboratory
equipment,

Use conditions measurement equipment.

Operation Theatre/Steriliser Workshop

®

Operation theatre equipment repair/adjustment equipment.
Operation theatre equipment calibration/examination
equipment.

Sterilising equipment repair/adjustment equipment.
Sterilising calibraéioﬁ/examination equipment.

Dental equipment repair/adjustment equipment.

Power supply environment measurement equipment.

Equipment installation equipment.

General-Purpose Equipment Workshop

L

Mobile Workshops.

General-purpose eqguipment repair/adjustment equipment.
General-purpose equipment calibration/examination
equipment,

General-purpose equipment processing eguipment.

Mechanical Workshop

Material processing equipment,

Hateriai painting equipment.
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- ® Large-size medical equipment repair équipmenb;

'@ Motor vehicles,

g} Transportation

¢ Motor vehicles,
2) Procurement/Supply Department

¢ Medical equipment transportation equipment.

® Medicél equipment sobting out/étoring équipment.'
° Comﬁonents-Sorting'out/Stdrihg equipment.

™ Components management equipment,

¢  Expendable storing equipment.

¢ Large-size medical equipment traﬁsﬁbrtatioﬁ equipment.
3) Management of Records
[ _Peréonal computer for use in inventory control._
3-3-5 Maintenance and Management Plan
(1) Staffing and Budget

In Sri Lanka, the salaries of government employees are stipulated in a
salary scale adopted by the Salaries and Cadre Commission. As
mentioned in "3-3-1 Implementing Organisation and Management System",
the planned total number of staff members at the time of
implementation of the project is 164, However, staff salaries are
broken down into basic salaries and periodical pay increases, which
are determined according to educational backgroﬁnd and Job
performance. At present, BES's senior BM engineer's salaries are kept
lower than their counterparts working in other government agenciés.

In this project, their salaries will be raised to the same level as
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their counterparts, Table 3-3-7 shows a listing of job-classified

basic salaries,

Table 3-3-7 Personnel AHocationIPlan

Salary (Rs/man yoar) No. of
Pesignation Salaxy scale Minimum Raise/a y.ear Ceiling Persons

Director : R10-5 96,000 6,000 144,000 1
| Senior Engineer R10-3 55,200 2,400 72,000 3
Engineer R10-2 42,000 1,800 54,000 4
Asgsistant Engineer R5-1 36,000 1,200 54,0600 4
Foreman R3-4 25,200 900 33,900 18
Foreman R3-1 19,440 600 28,800 | 20
Mechanic R2-2 19,680 480 28,800 49
Painter - Welder R2-2 - 19,680 480 28,800 1
Storekeeper R2-5 22,560 600 33,000 1
Storekeeper R2-1 16,800 480 27,600 3
Storeman Ri-1 15,600 360 | 22,200 6
Aecountant R5-1 36,000 - 1,200 54,000 1
Administrative Officer|  R3-6 28,800 | 900 39,300 1
Clerk R2-5 22,560 [ 600 33,000 1
Clerk R2-2 19,680 480 28,800 4
Stenographer R2-5 22,560 600 33,000 2
Driver R2-1 16,800 480 27,600 11
Driver R1-4 16,560 480 27,600 4
Labourer R1-1 15,000 360 22,000 24
Total 164

(2) Maintenance and Management of the Facilities

Maintenance and management of the facilities is divided into: 1)
operation of the facilities, 2) maintenance of the facilities, and 3)

repair of the facilities, The following points should be noted so
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that more efficient maintenance and management 'may be carried out

within the framework of limited budgetary appropriations,

1)

2)

3)

Operation of the Facilities

oOnly bhose rboms-iﬁ:whigh'air_éonditioning‘is.indispensable will

be aif¥conditiohéd.' Morebver, a--partiél on/off control system _

will be’ adopted -so that each room's air conditibning may be

| controlled optimally according to its load. Other meaSures such

as natural lighting will also be used in order to minimise energy

costs.
Maintenance of the Facilities

Maintenance éctivities such as cleaning, routine inspection, and
gafety measures will maximise the facilities functions and safety,
and will lead lohger, useful lives. For this reason, it is
necessary to establish an efficient maintenance system as well-as
creating proper and effective inspectibn/maiﬁtenaﬁée standards.
It is desirable that'éuperﬁision of the operation and inspectioﬁ

of the air conditioners should be carried out by the mechanie in

charge. Maintenance of the elevators, which do not require

frequent inspection, should be contracted out to an elevator

maintenance service company.
Repairs

Repair work can be divided into: Repair of damaged or defective
portions of the equipment, and Remodeling of the facilities.
Regardingrthe repair and remodeling, right after Qompletioh of'the
building, it will be possible to commission the Central
Engineering Consulting Board to do design and supervision of.the

repair/remodeling work.
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(3)

()

Malntenance and Management of the Equipment

Mainbénanbe of the equipment is. divided into: 1) cleaning of the
equipment; 2) inspection/tuning of the equipment, 3) replacement of
equipment, aﬁd'u) repairs. The equipment to be used at these
wobk’shops is basic repair/examination eqguipment. Since BES's senior
BM érig'ineers_ are those specialising in repair technologies, most items

of equipment can be repaired by the users themselves,
Tentative Caleulation of Maintenance and Management Costs

Tentative caleculation of the costs for maintenance and management of

the proposed facilities was carried out by the Sri Lankan side,
1) Personnel Expenses: 5,605,000 Rs/year

@© Basie Salaries _
Table 3-3-8 shows a breakdown by salary scales of the total

number of employees.

Table 3-3-8 Total of Basic Salaries

Salary scale § Annual Salary (Rs) { No.of Person Total (Rs/yenr)
Ri0-5 96,000 1 _ 96,000
Ri0-3 55,200 3 165,600
R10-2 42,000 4 168,000
R5-1 36,000 5 180,000
R3-6 28,800 1 28,800
R3-4 25,200 18 453,600
R3-1 19,440 20 388,800
R2-5 22,560 4 90,240
R2-2 19,680 60 1,180,800
‘R2-1 16,800 14 235,200
R1-4 16,560 4 66,240
R1-1 16,000 30 450,000

Total (Annual salary) 164 3,503,280
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@ Speci'al Salaries _ o
Special salaries .i_nclude travel allowance and other
allowances. On the basis of the individual. empl.oyeé'-s past
achievement, special salaries equivaient to about .6'0 percent

of the amount of salaries are paid.

On the basis of @ and @ above, the annual personnel expenses

were calculated as follows:
3,503,280(Rs/year) x 1.6 = 5,605,000 Rs/year
Cost for Operation of the Facilities: 1,390,900 Rs/year

‘Table 3-3-9 shows an itemised breakdown of the total ocost of
maintenance and management of the facilities.

Table 3-2-9 Facilities Operation Cost

ftems Expenses (Rs/year)
Electricity charges : 1,096,600
Telephone charges ' 122,000
LP gas charges 2,800
Fuel expenses (Generator) _ 18,000 |
Waf.er charges - 152,100

Total - 1,390,900

The means for the calculation of charges and expenses as shoun in

the above table are.as follows:

® Electricity Charges
Calculation of electriecity charges was done on the assumption
that about 40 percent (204kW) of the total load capacity of
the equipment (about 510kW) will be the maximum power

consumption,
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Table 3-3«1'0 Power Consumption

. . Ttems . :JI({,:'(; . Power conswnption _

Lighting B0 | BOkW X 0.2 X 8h/day X 260days/year = 20,800 kW Whiyear
Air-conditioning/ 170 | 170kW X 0.4 X 8h/day X 260days/year=141,440kW Wh/year
Ventilation .
Sanitary 10 | 10kWx0.2X 24h/day X 365days/year=  17,520kW Whiyear
Equipment, 250 | 260kW X 0.1 X8h/day X 260days/year=  52,000kW Wh/year
Others 30 | 30kWX0.1X8h/day X 260daysfyear= 6,240k W Whiyear

Total 510 - 238,000kW Whiyear

¢ Caloulation of electricity charges
- Base rates (demand rates):
204KVAx150Rs/kW- 12M/Y= 367,200 Rs/Y

Fixed rates: :
240 Rs/Mx12M/¥= 2,380 Rs/Y

it rateé:
238,000kW/Yx3.05Rs/kWh= 725,900 Rs/¥Y

Total: 1,095,980 Rs/Y = 1,096,000 Rs/Y

@ Telephone charges
Calculation of the annual telephone charges was carried out as

follows:

¢ A total number of calls (20,000) was chosen as the standard
number based on the assumption that the average number of
calls (less than 3 minutes) per repair work is 2 and the

target total number of repairs is 10,000,
Calculation of telephone charges

¢ Base rates: U400 Rs/line-Mx10x12M/Y= 48,000 Rs
¢ Charges: 3.TRsx2/1x10,000/Y 74,000 Rs
Total: 122,000 Rs/Y
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® LP Gas Charge

'Calculatioh of LPjgas charges'was conducted based on LP gas

consumption at the péntnies.

¢ Gas heaters 2 units  LP gas consumption:

14,000 keal/kg

& Rate of demand: B8 hours/day, 10 percent for burners.
LP gas calorific value: 11,670 keal/kg
unit price per 40kg (cylinder): 774 Rs/40kg

o 2 unitsxl,000keal/h unitx0.1x8h/Dx260D/Y= 1,664,000 keal/Y
(1,664,000kcal/Y + 11,670Kcal/kg)x(7TTURs/40kg)+ 2,800Rs/Y

@ Fuel Expenses

Calculation of fuel expenses was carried out on the assumption

that the geheratqr will be operated for four hours per month.

150kVAx 1 .2Ps/KVAx0. 165kg/Ps-hx(1/0.87keal/#)x! h/month x
12months/Yx 11Rs/2= . 18,025 Rs/Y + 18,000 Rs/Y

® Water Charges

Daily water consumption:

200 personsx150¢/person day = 30,000¢/day

Calculation of water charge:

30,000¢/day»260daysx19,5Rs/1,000¢4< 152,100Rs/Y
3) Maintenance Expenses: - 1,331,500 Rs/year

@ Facility Maintenance Expenses
Calculation of facility maintenance expenses is conducted on

the assumption that the average énnual maintenance expense per
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unit floor area for 20 years is UORs/m?, although actual

expenses differ widely frbm one year to the next.
- JORs /m2x}4 ,000m2=160,000Rs/Y

Utility Maintenance Expenses

Electrical equipment, wabter supply/drainage equipment, and air
conditioning equipment require component replacement and
repairs.  Calculation of equipmen£ maintenance expense 1is
conducted on the assumption that the average annual equipment

expense per unit floor area for 20 years is 60Rs/m<,
60 Rs/m2x4,000m2=240,000Rs/Y

- Elevator Maintenénce Expenses
Maintenance of the elevator will be contracted out to its

agency. Amual maintenance contract charges: 50,000Rs/Y
Repair Equipment Maintenance Expenses

® Dry cells for use with measuring equipment: 42,500Rs/Y
¢ Consumable supplies for measuring equipment: 140,000Rs/Y
¢ Consumable supplies for mechanical engineering: 200,000Rs/Y

Total: _ 382,500Rs/Y

Vehicle.Maintenance Expenses

Average annual distance covered:

Mobile Workshop :  10,000km x 2ears = 20,000 km
Diesel Engine :  20,000km x 10 ecars = 200,000 km
Gasoline Engine :  16,000km x icar = 16,000 km

¢ Maintenance Costs

A 1,500Rs maintenance will be conducted with every 2,000km,.
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Mobile workshop 1,500Rex5t imesx2cars = 15,000 Rs
‘Diesel Engine : 1,500Rsx10timQSX10éars = 150,000 Rs

Gasoline Engine : 1,500Rsx8timesx1éar = 12,000 Rs

177,000 Rs
Fuel Costs

Fuel : Diesel : 1iRs/8; Gasoline : 25Rs/€
Mileage : Diesesl : 10km/¢, Gasoline : 6km/¢

" Mobile workshop(Diesel): 11Rsx1,000€x2cars = - 22,000

Rs -

Diesel Engine : 11Rsx2,000€x10cars = 220,000 R§
Gasoline Engine -  : 25Rsx3,200¢x1car = 80,000 Rs
322,000 Rs

Total : 177,000+4322,000 = 499,000 Rs/Y

Thus, the total maintenance expenses are:

Personnel expenses .............. 5,605,000 Rs
Operating expenses .............. 1,390,900 Rs
Maintenance expenses ........... 1,331,500 Rs

8,327,400 Rs
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3-4 Technical Cooperation

As the moét‘. importarﬁt problem likely to be faced in ‘implementing this
project is the difficulty in locally procuring comprehensive
adminiétration technologies and equipment repair technologies (both of
which are indispensable in attaining the objective of this project), it is
considered reasénable to implement technical cooperation in the above-
mentioned two areas. The Government of Sri Lanka is fully aware of the
necessity and importance of such technical cooperation, and has already
made a request for part of such technical cooperation to the Government of
Japan. Details of the implementation of such technical cooperation are to
be decided by. both governments after submission of a request by the
Government of Sri Lanka. In light of the contents of this basie design
study and the proposed schedule for the implementation of this pr‘dject,

the following technieal cooperation projects are considered very

important: _ .
Table 3-1-1  Proposed Technical Cooperation Schedule
Technical Field Term. Peroon
1. Expert Dispatch Programme
1) Management
® Management system 1 month at opening
® Management control 1 year from opening
2) Maintenance/Repair (Management) |2 years from 8 month before opening
3) Repair (Technology)
¢ X-ray equipment 4 months
¢ OT & ICU equipment, 1 month 1
%],i}lecj:msuri?rg unit, '
entilator, Nebuliser ete.)
¢ Lab. equipment (Flame 1 month 1
photometer,Spectorphotometer)
® Microscoep & Shit lamp 1 month 1
¢ Electronics 3 months 1
2. Trainee Acceptance Programme *
¢ OT& ICU equipment 1 month 1
¢ Lab, equiment 1 ‘month 1
® Microscope 1 month 1
¢ Electronics 1 month 1
¢ Dental equipment 1 month 1
e Ultra low freezer 1 month 1

* Ttems of the programme are listed in order of priority.
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CHAPTER 4 BASIC DESIGN

4-1 Design Policy

The main objective of this project is to improve the quality of services
provided by Biomedical Engineering Services (BES) -- the country's sole
organisation responsible for supply and maintenance of medical equipment,
and whose target is bto keep all .medical .equipment in good condition,
Programmes regarded as most urgent are made up of three functions: a)
procurement/supply; b)‘méintenance/repair, and é) management of records.

' These are transformed into facilities based on the following policies:
(1) Land Use to Copa with the Programme

Both an éxisbing building, which contains administration and training
functions, and the proposed facilities, which will contain the above
mentioned three functions, play mutual roles and will be used in a
singular body. Therefore the proposed facilities should be designed
to ensure a smooth flow of persons and materials between the two
buildings, and easy monitoring of visitors. The proposed facilities
mist also have the structural strength and the architectural
configuration which will allow vertical expansicn. It will contain an
administration block and training centre, and will be constructed when

the existing building is demolished due to the widening of Deans Road.
{2) Natural and Climatic Conditions

The project site is located in the city of Colombo, at Lat. 6°54'N and
Long. T79°53'E. The average annual temperature in and around the site
is 27°C, while the average annual humidibty is 77.1 percent, and the
average annual rainfall is 2,588mm. Although the projeect site is
situated in an environment of high temperature and high humidity, it

will be possible to make the proposed facilities cowfortable, and to
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reduce facility maintenance and wmanagement costs, by designing the

' proposed facilities in a manner consistent with natural conditions in

and around‘the site, In designing the facilities, special attention

should be paid to the following points:

1)

2)

Temperature and Humidity

The city of Colombo is located. in the southwest regioﬁs of Sri
Lanka's main_islénd which is in the tropicél monSOQn_zone. The
teﬁperatﬁre does not vary wideiy in Colombo, with tﬁe average
annﬁal temperatufe being about 27°C. - However, it often exéeeds
36°C between January and _Aﬁril, during which time the average

monthly-maximum:temperature exceeds 30°C. For this reason, it

will be mnecessary to air-condition the workshops in order to

ensure their high efficiency. The average monthly humidity is
relatively high, ranging from 71 percent to 81 percent, with the
average annual humidity being 75 percent. Thus it will also be_
necessary to air-condition the equipment warehouse, and the parts

storage.
Rainfall

In and around the city of Colombo, there are two rainy seasons per
year. The southwestern monsoon season lasts from April to
September while the The northeastern monsoon seasdn lasts from
October to March. The average annual precipitation exceeds
2,500mm. There are alsce many sudden showers. The highest daily
rainfall in the history of the ecity is 260mm. It will be
necessary, Gtherefore, to take into account the generally high
rainfall when designing the rooves, the elevation of the ground

floor, and the openings in the walls,
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3)

4y

5)

6)

Ventilation and Damage from the Window

In and around the city of Colombo, the direction of the wind is
reversed owing to the monsoon. During the southwestern monsoﬁn
season, the wind blows _from the southwest, and during the

northeastern monsoon  season, it blows from the nbrtheast

 Generally speaklng, the wlnd is mild, w1th the average annual w1nd

veloeity at about 3.5 meters/second. Thus there is no need to
consider preventative measures agéinst strong -wihds.
Unfértunately_as there are many 2 to 4 storey buildings around the
préject site, it will be impossible to get sufflclent natural

ventilation for the proposed facilities.
Suniight

As the city of Colombo is located at 6°54'N, sunlight is strong
and the sun is high, It will be necessary, therefore, to attach
heat ihsulating material to the'rpoves and to protect éhe openings
in the wall from sunlight (through the design of eaves, balconies

ete. ).
Lightning

During the rainy season, many buildings are damaged by lightning.
As the proposed facilities are intended for storing expensive
medical equipment, it 1is essential to install a 1lightning

protection system,
Earthquakes

Sri Lanka is not in an earthquake zone, and no serious eﬁrthduake
damage has heen reported. Thus there is noe need to make the

proposed faecilities quake-proof,
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(3)

(4)

Soeial Conditions

In Sri Lanka; social status differs widely from one designation fto
another, Generally, there are different offices, toilets and locker
rooms for use by different designations, Thus separabe rooms are
designed for a senior engineer, an engineer, and a foreman. As the
Eye Teaching Hospital, National Tﬁberculosis Research Institute and
many othér' medical institutions are located around the site, it will
be necessary to minimise nolse and vibrations generated from the
prbpoéed facilities. The roadside building should be lower than other

buildings so as not Lo oppress the passers-by.
Present State of the Local Building Laws and Regulations

Colombo Municipal Council requires bullders to apply for offiecial
appfOVal of proposed construction work. BES- must also apply to
construct the proposed facilities. The Colombo Development Plan
worked out by the Urban Development Authority (UDA) is eqguivalent to
the Urban Development Act and the Buiiding Standards Act of Japan,
CMC's Town Planning Division reviews applications for official
approval of construction works in accordance with this law. The

outline of this law is given below:

1) Floor Area Ratio: 200 percent

2) Maximum Lot Coverage Ratio: 80 percent

3) Height of Building: wup to 15 meters (in cases where it is not a

high-rise building)

4} Parking Lot: a 2.4mx4.8m parking lot per 200m2 area (a

truck parking lot for warehouses)

5) Height of Ceiling: 2.7 meters or more (ordinary rooms), 2.4

meters or more (air-conditioned rooms)
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(5)

(6)

Utilisation of Local Contractors and Loaaliy Available Materials

The Sri Lankan construction market is relatively small in scale,
Theve aré'few large-scéle'constructibn”projeets. The teehnblogical
level of construction and'the_abiiity_Of construction work managemeﬁt
differs from one contfactor_ o énother. It will ‘be néceséary,
therefore, to scrubihise each candidate's capability wben selecting
sub-contractors.  Aggregate, bfiéks, concrete blocks.and stones are

locally available while all the_other buildihg materials are imported
from abroad. Almqét all construction machines, including pile drivers

and cranes, are lodally available,

Maintenance and Management Capabilities

In Sri Lanka, there are many cases of thef't reported. There are also

many cases of organised robbery. Since the projectfs facilities
intend to. store expensive medical equipmeﬁt and spare parts,'it is

desirable that the proposed facilities should be made burglar-proof,

‘and that each storage unit should be divided into several smaller

sections. Building materials which are highly durable, and which are

not costly to maintain should be selected.

122



4-2 Examination of the Design Conditions

§.2-1 Configuration of the Facilities

The Colombo Céntre is made up of three departments: 1) Administration, 2)
Maintenance/Repair, and 3) Procurement/Supply. The configuration of the
proposed facilities. and relationships of persons and materials between

them are shown in Fig, 4-2-1,

Colombo Centre BES

Director seewey’ Accountant
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Administration;
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47 . Equipmsnt *
Parts
Storekeeper's |t h. 4 .
offica : P Loading &

unioading

: Equipment |1 Manwfacturers,

e Agents

warehouse

Procurement/Supply

.

Fig. 4-2-1 Configuration of Colombo Cenire

As mentioned in "3-3-1 Implelﬁenting Organisation and Management System",
both the Procuremeﬁt/Supply Department  and the Maintenance/Repair
Department are managed by a senior BM engineer. For this reason, the
senior engineer's room should be combined with other rooms of the 'éame

department. The Administration Department will continue to use the
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existing Administration Building since it is still in relatively good

condition.

J.2-2 Size and Area of the Proposed Facilities

Size and area of each room will be determined based on “3-3~2 Adtiviby

Plan".

(n

(2)

(3)

Repair Workshop

The size and the area of eéeh repair workshop should be. determined
based on the layout of the repalr equlpment, owlng to the differenee
in activities and. functions. Each repair workshop will have a staff
of 15 to 30 persons (a BM engineer, an assistant BM englneer, foremen,
and mechanlcs). It will require a space where all technlcal staff can'
work at the same time. The distance between two work tables should be

1.5 to_1.8 meters to make it easier to walk between océupied tables.
BM Engineer‘s Room, Foreman's Room

It will be necessary Lo secure rooms where the BM engineers and
foremen can do desk work (sortiﬁg out records of repairs, writing
daily reports, and so on). To conform with Sri Lénkan customs,
separate rooms should be desigﬁed for the BM engineers and the
foremen. The standard area for each designation was'determined based
on the Mlnlstry of Construction of Japan's standards-namely, 20me for
each senior BM engineer, 10m2 for each BM engineer, and 5me for each

foreman,
Warehouse and Storage

The ratios fthat result from dividing the value of actual storage
volume by the total volume of shelves are called the "“filling
efficiency ratios". These ratios are used as indicators in designing

storage. Table Y§-2-1 shows the average ratios for typical storages.
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Table 4-2-1 Filling Efficiency Ratios

. . Actual volume
Storage Efficiency ratio = W
Parts 0.49
Materials 0.20
Equipment 0.41
General 0.39

The relatively low filling efficiencies (0.39 to 0.49) are
attributable mainly to the distance between goods and shelves. The
total velume _of shelves is calculated by setting the filling
efficiency ratios at 0.41 for équipment warehouses, and 0.49 for spare
parts storage. Table 4-2-2 shows the value of aétual storage volume

and total volume of shelves of each storage.

Table 4-2-2 Planned_ Volume of Storages

Actual Store Volume Tatal Volume of Shelves
Equipment Warghouse 335 m3 . 815 m3
Spare Parts Storage 190 m3 390 m3

The sgtandard disténce between shelves is 2 te 3 meters for the main
alsle and 1.5 meters for the supplementary aisle. In tChe proposed
fécilities, the distance between shelves should be calculated taking
into account the types of fork-1ifts and carriers. Shelves should be
arranged along the main aisles on the basis of a 2.4 meter width {(the
mininum permissible width for unloading by a 1.5 ton-fork-lift),

Shelves along the supplementary aisles should be arranged on the basis

‘of a 1.6 meter width (the minimum permissible width which allows two

carriers to pass each other),
Southern Province Workshop

The Southern Province Workshop will contain almost the same functions
as the Geﬁeral—Purpose Workshop in the Colombo Centre, Thus the

Southern Province WOrkshop should have the same sizes repair workshop
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as the General-Purpose Workshop, and other ancillary rooms such as a

foreman's room and a tollet

Téble 4-2-3 Area Table

Maintenance/Repair Department

I_.{c'm'm Narre . Staff Areﬁ Détarmining Factor ?n:z:'
Radiology workshop
Workshop . : ' Lﬁydut of equipment 108
Forarhan’s room 6 Gpersons><5m2=3(flm2 36
Electronics workshop _ .
Worksh_op . Layout of 'equipment _ ' : 108
Foremans room . 10 10personsg X 5m?=50m?2 ’ 50
Laboratory equipment wor.kshnp
Workshop Layout of equipment 54
B‘oreﬁan’s’ reom ' 4 dpergons X 5m2=20m? . 22
OTiSteriliser‘ ﬁurkshﬁp _
" Workshop . Layout of equipment : 162
Foreman’s room 8 8persons X 5m?=40m? 36
Mechanical workshop ' .
Workshep o Layout of equipment 162
Painting room . Layout of equipm'ent. 20
Foreman's room’ 2 2persom.3X5m2= 10m2+ ¥Filing cabinets 20
General-purpose equipment
Workshop
Workshop Layout of eguipment 108
Preparation room Layuut of equipment 20
Forsman's reom 8 8persons X 5m2=40me+ Counter ' 54
Senior engineer’s room 2¥ 2persons ¥ Z20mZ=40m24 PARY 80
Engineer’s room 4 dpersons X 10m?2 = 40m2 36
Assistant engineer’s room 4 4persons X 10m2=40m? : ' 36
Locker room 101 ** Mechanics(56 +6+15+24}X0.5m2=5.0m'3 50
First-aid room : 15
Others . 54
BSub-total 1,211
% : includes a senior engineer of supply department
#** :  jnclude storemen, drivers , and lahourers
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Prbcurement[Supply Department

Room Name Staff ' Area Determining Factor ﬁ:;?
Equipment warehouse (Total volume of shelves: 815m®) 432
Parts storage ' {Total volumse of shelves: 390m?) 648
Loadingluniua&ing space 324
Test/inspection room . Layout of equipment b4
Storekesper’s room 4 dpersans X 10m2=40m? 54
Qthers 72
Sub-total 1,684
Others
. Area
Room Name Btaff Area Determining Factor (m2)
Garage 7 Two mobile worksheps and a truck 68
Machine room 95
Guard room ' ' 6 Bpersons X 2m?=12m? 12
Sub-total 175
Colombo Centre BES
NET Fioor area 2,970
Others 990
Sub-total 3,960
Scuthern Province Workshop
Room Name Btaff Area Determining Factor ?rez)a
™
Workshop : layout of equipment 108
Foreman’s reom 1 1personXbin?=5m?+ Filing cabinets 18
Utility - Corridor 80
Total 4 206
Colombe Centre 3,960
Southern Province Workshop 206
Grand total 4,166
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4-3

Basic Design

4.3-1 Site-Plan

Tﬁe proposed facilities are to be placed'in the eastern part of the site

where there exists a Workshop Building and a warehouse. The site has many

" difficulties such as its small area (considering the size of the pfoposed_

facilities), its awkward shape, and the intended conservation of an old

Administration Building. These problems can be solved by making the

proposed facilities multistéreyed which enables a more effective use of

the site. Multistorey buildings also lend themselves comfortably to the

pdlicy of the Colombo Municipal Council, which seeks a more effective

utilisation of the central area of Colombo city,

(1

Gates ‘for the Site

Gates for the site will be placed along De Saram Place, where there is

less traffic than Deans road. There should be two gates - the western

| gate through which staff and visitors can pass, and the eastebn géte

(2)

(3)

through which trucks carrying medical equipment and spare parts can

drive.
Relationship with the Existing Building

The proposed facilities should be situated to permit a clbse
relationship with the existing building, which is to be used.by thé_
Administration and the Accounting Department. nn'open spéce should be
created between them in order to ensure a better environment and a

larger parking space.
Future Plan

The proposed facilities should lend themselves to the expansion plan,

which is to contain administration and training functions, and will be
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conducted when the existing building is demoiished along with the

widening of Deans Road.
{4) Harmonisation with bhé Surrounding Environment

De Saram Place and the northern boundary line of the site meets at an
angle of 15°, The roadside building will be thus placed parallel to
the street, whereas the Main Building will be placed parallel to the

boundary line in order to harmonise with the rows of houses around the

site.
§_3-2 Architectural Plan
{1) Plan

The basic element of the proposed facilities 1s made up of four
blocks: 1) Storage, 2) Repair Workshop, 3) Mechanical Workshop, and 4)

Common Blocks.

1) Storage Block
This block should be placed on the ground floor of the Main
Building to facilitate smooth handlings of large quantities of
medical equipment and spare parts. There will be a platform in
the front of the block, uhere trucks can load and unload easily,
and a btruck yard where a 10-ton truck ean turn in front of the

block.

2) Repair Block
This block should he placed on the first floor of the Main
Building in order to minimise lot coverage area of the site,
There- will be an elevator to 1ift large and heavy pieces of
medical equipment. A central corridor will be straddled by repair

workshops on one side and foreman's and engineer's rooms on the
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(2)

(3)

other.  This configuration will 'keep"these rooms in desirable

close proximity.

3) Mechanical Workshop

The Mechanical Workshop should be detached from the Main Building,
which contains other workshops, in order to minimise disturbances

cauged by noise and vibrations generated in the workshop.

4) Common Block
Common - facilities, such ‘as the  locker room, toilets, and
mechanical rooms, will be. placed on the southern side of the Main

Building.
Utilisation of the Existing Facilities

The exisﬁihg Administration'Building, whose total floor area is 550me,
contains 395m2_ of accountant and administration offices; a 110m2
medical equipmentIWarehOﬁse; and a 45m2 laboratory equipment workshop,
After the waréhouse énd workshop are moved to the proposed facilities,
the remaining rooﬁs will be used to store condemned equipment., The
éxisting BM engineer's room will serve as the senior BM engineef's
room of the Training Department. Nine administration staff members

will use the existing office.
Section

Ceiling heights will vary from 3.0m to 6.0 due to functional

differences. The storey height of the Main Building will be 4.5m and
the ceiling height of the repair workshop w;ll be 3.5m. Rooms which
require higher ceilings should be detached from the Main Building in
order to minimise construction costs, Table 4-3-1 shows the storey

height and the ceiling height of the rooms.
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Table 4-3-1 Heights of Storey and Ceiling

Rooms - Storey height Coiling height
iquipment Warehouse 6.0m “5.5m
' ' (up to bottom of beam)
Parts Storage . 4.5m 4.0m
(up to bottom of beam)
Repair Workshop 45m - 3bm
Mechanical Workshop 6.5 m 6.0m

(up to bottom of beam)

§-3-3 Structural Plan

(1) Outline of Structure

(2)

The proposed facilities will be used as workshops for maintenance and
repair of medical equipment, as well as spare parts storage.
Buildings will include a 2-storeyed building with a basic span of
6.0mx9,0m (with an exzception of a 6.0mx14-.5m span due to different
occupancy), and a single-storeyed building with a basic span of
6.0mx7.5m. The 2-storeyed Main Building has 2 typical storey heights:
4.,5m for. wérkshops and 3.5m for cormﬁon rooms. A single-storeyed

storage is planned with a storey height of 6.0m,
Structural System

The structural system adopted for the project will be a reinforced
concrete rigid frame structure considering the scale of the building,
economic efficiency, natural conditions, and present state of the

construction industry in Sri Lanka.

According to the soil investigation report, which was obtained from
the Sri Lankan side, 5 boreholes were started at the site. These were

terminated after encountering a hard stratum of weathered rock at
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depths Qarying'from 16.5m to 23.0m., -Sandy subsoils predominate as far
as the termination def)ths_. Howevei-, peaty solls and clay iayefs’ witﬁ_h
SPT N-values of 0~9 are genéraily found at depths ranging from 6.5m
to 11.5m, - The SPT :I;I—\falue of t_ﬁe ‘upper sand laye'rs are quite high

with values ranigng from 15 to more than 50,

Cdnsider'ing the structural system chosen, scale of the- propc')"sed'
bui’ldings, and the subsoil conditions at the site, it is recommended
to support the building on a pad foundation located at 2.0m below the

present ground level.
(3) Dead Load and Live Load

1) Dead Load
The dead load shall be calculated in conformity with the actual

weights of materials used in the design.

2) Live Load
The live load shall be in conformity with the Building Standard
Law of Japan and its Enforcement Order.

The live load for each cccupancy is as tabulated in Table 4-3-2,

Table 4-3-2 Live Load for Each Occupancy -
{Unit: kglem?2)

Oceupancy Slab/Beam Frame
Office 300 180
Workshop 400 200
Storage 800 600
Toilet 180 130
Garage 550 400
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(4) Materials

Concrete ' Fe=210kg/em? (U week compression strength)

Reinforeing bar ¢ Under 16mm SD30A, Ft=3,000kg/cm2

Over 19mm SD35, Ft=3,500kg/cn?

Structural steel : SSU1, Ft=2,400kg/cm?

4-3-4

Utility Plan

(1) Electrical Facility Plan

1)

2)

Substation

A substation will be eonstrueted on the project site through which
electric power from a three-phase 11kV high-tension underground
power line will be sent to the proposed facilities. A transformer
wiil be instélléd in the substation to reduce the voltage from
11kV to Y00V/230V. The transformer's capacity will be #OOkVA. As
ﬁoltage fluctuates widely; and power failures ocecur frequently in
and around the prbject site, it will alsc be necessary to install
an automatic voltage regulator and a generator. The generator's

capacity will be approximately 150kVA.

Power Supply System
The outline of the supply of electric power from the low-tension
panel board of the substation to the local distribution boards and

the motor control beards is as shown below:

* Motor “ 3-phase, 3-wire 400V
# Lighting and socket oubtlet 3-phase, H-wire 4OOV/230V

3) Lighting and Socket Outlet

® Lighting fixtures

The main light sources will be fluorescent lights, but mercury
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lamps will be used in the mechanical workshop, which has a high
ceiling. In general, the ‘lighting fixbures will be mounted
directly oﬂ the_ceiiing or else hung from the ceiling. The
avérage lumindﬁs'intensitj for each of'the main rooms is as

shown in Table 4-3-3.

Table 4-3-3 Target lltumination Level

Rooms . Light Sources’ Hlumination Level
Foreman's room Fluorescent lamp 40W X2 . 300lux
Engineer’s room Fluorescent lamp 40W X2 300]lux
Workshop . Fluorescent lamp 40W X2 _ BOOqu_
Mechanical workshop Mercury lamp 200W 200lux
Equipment warehouse, Fluorescent lémp 40W X2 1001ux
parts storage _ : .
Loading/uhioading room Fluorescent lamp 40W X2 i 1001ux

4}

5}

® Sockef outlet N
The socket outlet should meet BS standard requirements, A
panel board will be installed in each of the workshops as well
'as automatic voltage hegulator ﬁhich will bope Wwith
fluctuations in voltage. The special socket outlet for use

with the generator should be easily identifiable.

Telephone System

The telephoﬁe trunk line {central office line) will be led into
the site from Deans Road. The number of trunk lines, including
those for telephones and facsimile machines, will. be 8,  An
electronic telephone exchange with a capacity of 10 trunk lines
and about 75 extensions will be installed in the senior engineer's

room.

Public Address System
A PA system will be installed in the senior engineer's room and a
remote microphone will be installed in the guard room. The

capacity of PA system will be about 240W.
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6)

Fire Alarm System .

An alarm receiving board will be installed in the senior
engineer's room. A red indicabor lamp, a bell, and a transmitter
will be mounted on the top of the case of each hydrant, and the
hydrant's pump actuating switch will be housed in each hydrant

case. Fire detectors will also be installed.

{2) Air-Conditioning and Ventilating Plan

1)

2)

3)

Design Conditions

a) Designed Outdoor Temperature and Humidity
Dry bulb temperature 38°C D.B.
Wet bulb temperature 27°C W.B.

b} Designed Indoor Temperature and Humidity
Rooms with the air-conditioning system will be planned to
control the temperatﬁre, excluding the relative humidity.

Dry Bulb Temperature: 26°C D.B.

However, the humidity should be kept at less than 65% R.H. as an
aimed value in the equipment warehouse and parts storage, in order

to keep medical equipment and spare parts in good condition.

Air-Conditioning System
Air-cooled package-type air conditioners and separate-type air
conditioners will be used due %o their easy maintenance and

management;,

Ventilating System
In rooms which are not air-conditioned, ceiling fans will be
installed. Ventilating equipment to remove odours will also be

instalied in rooms where such smells are generated.
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(3) Water Supply and Sanitary Plan

1)

- 2)

3)

)

5)

Water Supply System

The oity waber supply piﬁe, conmected to the site's boundary, will

be led to an undergroﬁnd water bank‘in3§alled'beneath the pump -
room. Water stored in thig tank will be_puﬁped into an elevated
water tank from which water will be supplied to the facilities by
gravity. The city water contains coliform bacilli and other
bacteria, and it will thus be'néceSSary to chlorinate the city

water.

Drainage System. _

Sewage from the buildings wili be.&ischaféed into:thé sewer main
(diameter: 225mm) laid under De Saram Place. A combined system
of soil and waste water both indoors:and.outdoors will be applied,
and the stack ventilating method will be used. Rainwater will be

discharged into the existing drain ditches.

Sanitary System
Sanitary fixtures suited to local customs will be installed. A

water tap will be installed in each water closet.

LP Gas System
The pantry will be provided with LP'gas from an LP gas cylinder.

Fire Extinguishing System
Indoor fire hydrants and fire extinguishers will be installed.
Some of the fire hydrahts should be accompanied by an outlet

connection of 65mm dia. for use by firemen.
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4-3.5 Construction Material Plan

(1)

(2)

Structural Matefials

The main structural material will be reinforced concrete, the most

gommon in Sri Lanka and the most reasonable for the propesed

facilities., - In Sri Lanké, pillars, beams and floor slabs are
géneraliy made of reinforced concrete, Walls are made of either
concrete blocks or bricks. However, the exterior walls of the

proposed facilities should be made of reinforced concrete in order to

ensure good, waterproof performance.
Exterior Finishing Materials

1) Rooves
In.Sri Lanka, the most common rcofing material is roofing tile on
pitched rooves. However, locally-made roofing tiles, which are
uneven in quality, are very likely to leak and become moldy.
Pitched rooves, which would have large volumes of attic due tq the
long depth of the proposed facilities, are not economical.
Therefore the rooves should be flat reinforced concrete with steel

sheet.

2} Exterior Walls
Exterior walls will be sprayed with synthetic resin emulsion
double-~layer pattern tiles, more durable and weatherproof than
ordinary paiﬁt or sprayed resin paint, and economical in thaﬁ it

does not require repair or repainting.

3} Doors and Windous
Windows should be aluminum sash, which are airtight and

watertight, Doors should be steel for the same reasons.
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(3) Interior Finishing Materials

The féllowing table shows interior finishing materials selected in

consideration of the various functions required.

Table 4-3-4 Finishing Schedule

_R()bms - ) - Floor Wail ~+ Ceiling
Warehouse & | | Conerete g Exposed concrete Sprayed mortar
Storage ' '

Workshop Vinyl sheet Pa_iﬁt on mortar . | Mineral acoustic tile
Foreman's room Vinyl ﬁ_le | Paint on mortar Sprayed tile
Senior Engineer’s Vinyl tile [ Paint on mortar Mineral acoustic tile

room
Engineer’'s room

Corridors Vinyl sheet . Paint oh mortar Exposed concrete
Corridors (exterior) | Marble tile Paint on moriar 1 Decorative gypsum
hoard
Toilet, Shower room | Ceramic tile Ceramic tile Decorative gypsum
o * |hoard

§.3-6 Repair/Calibration Equipment Plan

The following criteria are considered in determining the types,

specifications, and grade of r'épair-/calibration equipment for the project:
(1) Equipment to be Consistent with the Designed Target
The repair target of each equipment level is:

1} Basic level: All breakdowns, requifing from minor repairs to

overhauls, should be repaired.
2) Middle level: Almost all breakdowns should be repaired.

3) Advanced level: BES is responsible for the replacement of limited

parts and troubleshooting.
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(2)

(3)

()

The

The quantity and quality of repair/calibration equipment should be

sufficient for the afore-mentioned target,
Equipment Easily Handled and Maintained

The project must exclude equipment which the existing staff can not
handle (unless the staff receives long—térm training) or equipment

which BES can not easily maintain.
Equipment Checking the Environmental Conditions

The project must have examination equipment to check the environmental
conditions of the rooms where medical equipment would be placed.
These checks will include the electric supply status at hospitals as

well as the thermal and humidity conditions of rooms,
Quantity to be Consistent with Repair Activities

The quantity of repair equipment should be fized according to how

often it is used,
outline of the equipment proposed for each department is as follows:
1) Maintenance/Repair

a) Radiology Workshop

EBguipment to check, repair, and calibrate X-ray apparatus.

Equipment to measure radiation leakage in X-ray apparatus.

® High Voltage, Ampere meter: _
Measﬁrement of voltage and current exposure in X-ray tube

units.

139



& Digital time ocounter:

Counting of exposure time.

¢ X-ray survey meter:

Measurement of radiation,

e AC, DC Voltage recorder:

Check of power supply units,
b) Electronics Workshop

Equipment to check, repair, and calibrate electronic equipment

and parts. Equipment to check power supply.

e Digital storage oscilloscope:

Measurement of digital control signal.

® Function generator:
Electric signal generator 'te check the function of

electronie circuit substrates.

¢ Defibrillator analysef:
Measurement of power in defibrillators to check function and

safety.

& Power line memory:

Check of power supply units and noise levels,
¢) Laboratory Equipment Workshop

Equipment to check, repair, and calibrate clinieal laboratory

equipment and physiotherapy equipment.

@ Digital freguency counter:

~ Counting of frequency of signal on circuit substrates.
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] Electribal safety analyser:

Safety check of electric leaks.

# Temp, humidity barometer racorder:
Measurement of tempefature, humidity, and atmospheric

pressure,
d) Operation Theatre/Steriliser Workshop

EQuipment to check, repair, and calibrate operation theatre
equipment, dental eéquipment, and sterilising equipment.

Equipment to process materials,

® Electrosurgery analyser:
Measurement of output power and noise of electrosurgical

units.

¢ Ventilator tester:

Check of ventilabtor functions.

® AC Arc welder unit:

Process and welding of mechanical parts or materials.

® Pipe threading machine:

Repair and process of materials,
e} General-Purpose Equipment Workshop

Equipment to repair basic level medical equipment. Equipment

to process materials,

¢ Mobile workshop:

Travelling repair services.

® Phototherapy radiometer:

Measurement of Light power in phototherapy units,
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® Portable spot welder:

Process and welding of metallic materials.

¢ Field electric test pack:

General check of power supply.

e Fume hood:

Exhaust of fumes.
~ f) Mechanical Workshop

Egquipment to produce and process materials, and to 'repair

_ mechanical parts.

® Precision lathe machine, electric bender, shearing machine,
universal milling machine:

Produce and process metallic parts.

e Painting kit (compressor):

Painting of materials.
g) Southern Province Workshop

Equipment to check, repair, and calibrate medical equipment.

Equipment to process materials,

® Analog multimeter:

Check of electric parts.

¢ Electric drill, handy type:

Process of materials,

& lagon type vehicle:

Transportation of equipment.
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h) Transportation
Vehieles to transport equipment and technical staff,

® Delivery van type vehicle:
Transportation of medical equipment, repair equipment and

spare parts.
2) Purchase/Delivery

Equipment to store and to load/unload medical equipment, spare

parts, and consumables. Equipment to deliver medical equipment.

¢ Fork lift:

Loading/unloading of equipment,

2 Low temperature storage:

Storage of electronies parts and reagents,

® Truck, 3t:

Delivery transportation of large-size and heavy equipment,

® Pick-up type vehicles:

Transportation of installation materials and medical gas.
3} Management of Records
Equipment to gather and arrange inventory records of spare parts.

¢ Personal computer:

Inventory of spare parts and consumable goods

143



4-3-7 Basic Design Drawing

(1) Area Table_f

(2)

1

2)

Colombo Centre

Penthouse - | 120m2
First Floor 1,558m2
Ground Floor 2,282m2
~ Total : . 3,960me
Southern Province Workshop 206m2

Basic Design Drawings

1)
2)
3)
L)
5)
6)

Site Plan

Ground Fioor Plan
First Floor Plan
Elevation
Section

Plan, Elevation, and Section {(Southern Province Horkshop)
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4-4 Construction Plan

4.4-1 Construction Work Criteria

(1)

Project Implementation System

This project will be implemented under the direction of the Ministry
of Health and Women's Affairs (MOH & WA). The Sri Lankan government
agency responsible for the actual implementation of this project will
be the Division of Biomedical Enginee’ring Services under the
Laboratory Services of MOH & WA, All the work to be carried out by
the Sri Lankan side for this project will be contrelled by the

Construetion Work Impleméni:ation Committee chaired by the Secretary of

" the Ministry of Health and Women's Affairs. The commission will be

(2)

responsible for ensuring the smoothr implementation. of this project
through consultations and adjustments. The Secretary of the Ministry
of Health and Women's Affairs will be a party to the consultant
agreement, the construction contract, and the bank arrangement

concerning the construction of the plamned facilities.

On thé other hand, the Department of External Resoﬁrces, under the
controel of.the Ministry of Finance and Planning, will be responsible
for all matters felated to grant aid from the Government of Japan. It
will arrange for financial cooperation between the two Governments,
The Division of B.iomedical Engineering Services will provide the site
for the project, dismantle the existing buildings, and conduct the
reclamation work, The publie organisations to take charge of
infrastructure will be the Ceylon Electricity Board and the Department

of Post and Telecommunications.
Consultant for the Project

Immedliately after the conelusion of the Exchange of Notes (E/N) on the
implementation of the projiect between the Government of Japan and Vthe

Government of Sri Lanka, the Ministry of Health and Women's Affairs
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will be required tb.conclude an agreement with a Japanese . consultant
firm énd obtain verification from the Government of Japén. After the
rdonclusion of the agreement, the consultant will prepare detailed
des;gn documents based -on the basic de81gn study report After
consultation with the Division of Blomedlcal Englneerlng Services, the
consultant will  carry out necessary .tender and construction

supervigion work.
(3) Contractors

' Judging from the total project cost of the buildings and équipment,'ib
would be best if the .building construction work and the QQUipmeﬁt
procurement/installation work be contracted out separately _ 'The
contractors for both works will be selected from ‘among qualified firms
through an open tender. The Ministry of Health and Women's Afrairs
will eonelude a constructlon contract and an equlpment procuremenb/
installation contract with the- lowest tenderer in each category, and
then obtain verification from the Government of Japan. The selected
contractors will be required to complete their respeéﬁi?e work and
deliver the facilities and equipment to the Government of Sri Lanka by

the date specified in the contract.

k4.2 Situation of the Construction Industry in Sri Lanka and Points to

note in Construction

(1) Situation of the Construction Industry in Sri Lanka

1) Local Consultants
In Sri Lanka, partiecularly in the city of Colombo, there are a
number of consultant firms with a staff of 10 to 20 persons. Many
of these staff members were educated in Great Britain or in
Australia, and therefore excel in working. out detailed design
drawings and super#ising construction Qork. They also have
experience in taking charge of the preparation of detailed design

drawings under financial aid programmes by forelign countries other
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2)

3)

than Japan. ' However, they are not Jjudged so reliable in bterms of
the ability to control the actual process of construction. It
will be difficult, therefore, to ask them to work out detailed
design drawings for a project which does not allow ample time for

design work,

Local Cénﬁraetors

The Central Ergineering Consultancy Bureau (CECB), and the
building departments of the ministries concerned, usually design
and cdnstfuct'large—scale construction works contracted out by the
Government of Sri Lanka, On the other hand, many of the private
contfactors, being relatively small, participate in public
construction work or work obntracted out by foreign-affiliated
companies, merely as subcontractors responsible for recruiting
loeal construction workers. Consequently, 1local private
contractors are unable to handle an entire construction job of
this secale. Moreover, due to the shortage of technicians and
skilied workers, these contractors lack the ability to control
quality, progress and materials, When utilising the services of

local priVate gontractors under this project, the Japanese

‘contractor will be fequired to place orders with a number of local

éontractors, according to the type and size of the work concerned,
and at the same time dispatch Japanese engineers to take charge of

quality control in Sri Lanka as occasion demands.

Locally Available Construction Materials

In Sri Lanka, general construction materials are either
manufactured locally or imported. fAlthough it is possibie to
procure them locally, some are of poof quality, and supplies are
limited. It should also be noted that there are limited types,
patterns, and colors for certain products. For this project,
which requires prompt delivery of the necessary quantities of

high-quality products, it will be essential to procure some
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construction materials from Japan, or another country as occasion

demands.

(2) Points to Note in Construction

Judging from the conditions of the projeeﬁ site and the local

construction indﬁstry, ﬁhe Japanese conbractor should note the

followihg points:

Ay

2)

3)

)

Since part of the site of BES's existing facilities is to be used,

sufficient space will not be available for the econstruction

~administration office, or the temporary 'wofkshop for processing

reinforeing bars and pﬁeparing provisional frames. A temporary

facility'plan will have to be worked out very carefully.

As the northern end of the project site faces the ‘National
Tuberculosis. Research Institute, and the southern end faces the
Eye Hospital from across a road, it will be necessary to minimise

noise and dust.

There_is'a shortage of technieians and skilled workers, as well as
tools, in Sri Lanka. For this reason, it will be essential to
dispatch Japanese éxperts to give btechnical guidance to the loeal

construction workers as occasion demands.

The Governmeﬁt of Sri Lanka, in conformity with the Exchange of
Notes (E/N), will be required to promptly follow the procédures
for bearing customs duties, internal taxes, and other fiscal
levies which may be imposed in Sri Lanka with respect to the
supply of the produéts and. services neéessary. The Government
must also ensure tﬁe prompt unloading and euStoms clearance of

products purchased under the'project.
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4-4.3 Construction Supervision Plan

(1) Contents of Services.

In accordance with the procedures of Japanese grant ald programs, the
Japanese consultant firm will conelude a consultant agreement with the
implementation orgahisation of Sri Lanka. After the conclusion of
such an agreement, bhe'Japahese consultant firm will work out detailed
design documents and supervise the construction work, Congtruction
 supervision is aimed at ensuring that the construction work is being
carried out in accordance with the design documents, Direction,
technical advice, and coordination will als¢e be provided throughout
the term of services. This is to ensure the proper implementation and
quality of the oohstruetion work, The construction supervigion

gervices include the following:

1} Cooperation in Tendering/Conclusion of a Construction Work
Contract
Tﬁe consultant shall prepare the documents necessary for tendering
the construetion, and equipment procurement/installation work,
The consultant shall also assist the client in carrying out tasks
related to the public anncuncement of invitation to tender,
acceptance of applications, prequalification, distribution of
documents to the tenderers, acceptance of tender, evaluation of
the tender result, and awarding the contract to the successful
tenderer, The consultant shall further assist the elient in

concluding a construction work contract with the contractor,

2) Direction, Advice, and Coordination with the Contractor
The econsultant shall examine fthe progress and scheme of
constrﬁetion,_ the construction machinery/material procurement
bian, the equipment prOQUrement/installation plan, and give the

contractor direction, advice and coordination.
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3)

)

5)

6)

7)

8)

Examination and Approval of Working and Froduction Drawings

The consultant shall examine and approve the working drawings
productlon drawings, and other relevant documents submitted by the

contractor, .

Confirmation and Approval of thé-Construction Matérials/ﬁquipment

The consultant shall confirm the consistency of the construction
machinery/materials and equipment between those which the
contractor proposes to procure, and those in the_ contract

documents, and approve their adoption.

Plant_lnspection _
The -cénsultaht shall be present at plant inspections' of the
building componenté' and equipment to ensure their 'quality and

performance.

Reporting on the Progress of the Construction Work
The - econsultant wshall inspect the actual conditions of the
construction site and the progress of the construction work, and

report -to both Governments.

Completion Inspection and Test Operatibns

The consultant shall inspect the facilities constructed and the
equipment installed and make a test run of eaéh piece of equipment
in order to ascertain that all the facilities and equipment are in
compliance with the provision of the contract.doeuments, and shall

submit an inspection certificate to the Government of Sri Lanka.

Training in Operation of the Installed Equipment

Some of the incidental facilities and répair equipment to be
procured under this project will require operating skills as well
as knowlédge of their maintenance and management. For this
reason, it will be necessary to train  the local engineers and
techniclans in the operation, troubleshooting, and repairing of

equipment during the installation period, while adjusting and
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making test runs of this equipment. The consultant shall also

‘give guidance and advice on such tfaining.
(2) Construction Supervision System

Judging ‘from the scale of the project, it is advisable that in
carrying :out the aforementioned tasks, the consultant dispatch an
engineer to Sri Lanka throughout the term of work. The consultant
shall also dispatch to the site the number of engineers needed for
inspection;, direction, and coordination, At the same time,
communication and backup'Systems shall be established in Japan, and
maﬁagéd by the engineeﬁ in charge. The engineer in charge of such a
system shall report to the Japanese government officials in charge of
work progress, payment procedures, completion of the construction of
the.facilities, installation of the equipment, and any other relevant

matters.

Fig. U-4-1 gives an outline of the proposed construction supervision

system and the departmeﬁts to be involved.
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Contractor Equipment
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Fig. 4-4-1 Construction Supervision System

4-4-4  Appliance/Material Procurement Plan
(1) Appliance/Material Procurement Criteria

When procuring the appliances and materials for use in the
construction of the facilities, the contractor should note the

following points:

1) Local Procurement
To facilitate repair and management work after completion of the
facllities, the appliances and materials used for the construction
of the facilities should be procured locally whenever'possible.

In this case, orders for each appliance or material should be
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placed only after confirming ibts availability. This will avoid

delaying construction work due to supply shortages,

2) Imported Appliances and Méterials
Those appliances and materials which are considered poor in
quality, or in éhofh supply, should be imported from Japan or a
third cqunthy. In this case, the contractor will be required to
keep close contact with the offieials of the Sri Lankan
implementation organisation concerning their importation and
customs clearance, and ensure that all the necessary procedures

are followed without delay.

3) Unit Priees of Appliances and Materials
The unit prices for the importation of an appliance or material
{including the packing, trahsportation and insurance costs) should
be compared with that for its local procurement. When the unit
price for. its local procurement is Jjudged to be lower than or
neérly equal to that for its importation, local procurement shall

be given priority.
(2) Appliénce/Material Procurement Plan

The main places for procurement of the appliances and materials for

use in the construction work are all listed in Table H4-U-1,
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Table 4-4-1

Materials Proturement

Procuremeit

Works A lianceﬁdﬁterial' - - Remarks
: - PP : Local { Japan .| Others )
Architectural | Cement O ' Unstable in supply but including’
Work ’ iinported cement, possnble to procure
locally.
Sand O River sand. available
Cravel O .| Crushed stories available
Reinforeing bar O | Imported Re-bar availabls, but expensive.
Form (Plywood) _ O . | Not produced locally
Brick O Tor partition wall
Concrete block O For partition wall
Terrazze tilo 0] For floor finishing, not many varieties
Ceramic tile O Produced locally, ‘not many vatletms
Glass O Produced locally
Roof tile O Commun}y used for Toof material, also
: ) poor in quality -
Timber O Short supply, also poor in quahty
Calcium silicated board O Not produced locally
Doors & Windows O Not produced locally
(Metal) _
Doors & Windows O Bad quality
(Wood) - _ _ . o
Hardware o Not produced locally
Paiunt O Easy. maintenance
Mechanicgl | Pump ] Bad quality
Work :
Fan 0] Not produced Incally
Air-conditioner O Not produced locally
Apparatus for septic O Not produced loeally
and heutrilization tank : . : :
Water treatment ] Not produced locally
apparatus ' : .
Sanitary fittings O Not produced locally, imported ones
available but expensive
PVC pipe O No joints available, also poor quality
Gualvanized stesl pipe O Impmted ones available but hardto ﬁnd
its joints.
Electrical | Distribution pansl O Not produced locally
Work
Lighting fiztures O Bad guality, small variety
Telephone exchange O Not produced locally
Paging system O Not produced locally
{ Fire alarm system O Not produced locally
Electric wirefcable C Bad quality, small quantity
Wiring pipe O No joints available, also poor quality

(3) Repair Equipment

In prineciple, repair equipment shall be imported solely from Japan,

and not from a third country.

and personal computers be procured locally.

It is desirable, however, that copiers

As repair equipment and other Iitems are likely to be damaged from

shocks, humidity, and high temperature, it will be necessary to pay
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close attention to Cheir packing and transportation. 1In particular,

.those items of equipment which require careful handling should be

packed in a manner that make them resistant to humidity so that they

may be trangported safely in a tropical environment.

§-4-5 Project Implementation Schedule

When the Exchange of Notes concerning the -implementation of the project is

" coneluded between the Government of Japan and the Govermment of Sri Lanka,

the construection and equipment procurement/installation work will be

implemented through the following procedures:

(1)

(2)

(3)

Detail Design

After the conclusion of the consultant agreement, the consultant shall

~prepare design documents, such as detail design drawings, technical

specifications,- and tender documents, based on the contents of the
basic design study report. The consultant shall also obtain approval
on the'abovefmentioned documents from the Sri Lankan side. The time

required to complete the procedure is estimated to be three months.

Tendering

The contracters responsible for the construction work and the

equipment procurement/installation work will be selected separately by

tender, The tender work includes tender announcement, prequalifica-

‘tion, reception of tenders, evaluation of the tenders, designation of

the contractors and conclusion of the contracts. The time required to

complete this procedure is estimated to be about two months.
Construction Work and Equipment Procurement/Installment Work

Judging from the contents and scale of the work, and the current state
of the local construction industry, it will take 12 months to complete

the entire project. This includes the equipment procurement/

161



installation work, provided the procurement of building appliances and

materials and _t'he'cu_st;oms clearance of imported articles proceed

smoothly.

‘In con'sideration'of ‘the above factors, the overall 'i_mplementation schedule

from the conclusion of the Exchange of MNotes to the completion of the

project is shown in Table B-b-2,

Table 4-4-2 Implementation Schedule

Month -
o 2 | 8 | 4 ] s 6 7 1 8 | 9 [0} 1| 12
_ 1 (In Japan)
«Detail Design> l |
. : x k
Detail Design |- (in 5ri Lanka)
{ Tendering _ |
1 {In Japan)
<Tendering > : ’
(In Sri Lanka)
(Total 5 months)
{Preparation)
Construction (Foundation Work)
Work L ]
{Concrete Work)
{Finishing Work)
(Total 12 months)
] (Exterior Work)
""""""""""""""""""""""" e e o e e e I..._.____.,
(Preparation)
Equipment on —
Procurement anfacturing/Procurement)
&
Installation (Transport)
Work
L ‘l
. {(Installation/Adjustment)
(Total 12 months) N S—
| l (Training)
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4-4-6 Estimated Project Costs
(1) Scope of Work

This-project is to be implémented through close cooperation between
.the Goﬁernment of Japan and the Govermment of Sri Lanka within the
framework of grant aid from the Goveanent of Japan. It is reasonable
for the Governments of the two countries to share the project between

them as follows:
1) The Work to be Done by the Government of Japan

a) Facilities
- Construetion of the buildings deseribed in this basic
design study report.

- Electrical, mechanical, and sanitary installation.

b) Equipment
- Equipment procurement work.

- Eguipment installation work,

e) 'Infrastruetufe
- Substation.
- Water supply and drainage work within the premises.

- Telephone exchange system,

d) Outdoor Structures
= Roads and parking lots within the premises.
- Septic tanks.
~ Qutdoor lighting.

e) Other Related to the above Work.
- Transpovtabidn of equipment, appliances and materials from

Japén'to Sri Lanka.
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- Inlénd transportation of.imﬁorﬁed eqﬁipment, appiianCes'and

materials from port of disembarkation to the project site.

2) The Work to be Done by the Government of Sri Lanka.

a)

b)

e)

d)

e)

Site'and outdoor Struéturés

— Securing the site for the project.

- Removing the existing SbructUreé, trees and s0 on from the
project site.

- Reclaiming the site. _

- (Cleaning and repair .of the drainage ditches around Ehe

project =site.

- - Planting and construction of outdoor structures.

Infrastructure

- Supply of electricity to the site.

-~ Installation of telephone lines to the telephone exchange.
Preparatory work

- Installation of temporary' electricity supply and

telephones,

Fixtures and furniture
- Fixtures and furniture other than those supplied by the

Govermment of Japan.

Procedural work and expenses borne by the Sri Lankan side

- Banking arrangement expenses.

- Tax exemption procedure expenses.

- Prompt action related to customs clearance and inland
transportation,

- Necessary measures for exemption of Japanese nationals

involved in the implementation of the project from cuétoms,
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duties, domestic taxes, and other fiscal levies in

accordance with the verified agreement.
Arrangements to expedite the aequisition of visas, customs

clearance, and any other formalities that may be necessary

‘for the entry of Japanese nationals inveolved in the

implementation of the project.

:Maintenahce and manégement expenses for ensuring that the

facilities constructed and the equipment installed are

operated properly and effectively.

- Expenses for construction work-related procedures,

(2) Estimated Costs to be Borne by the Government of Sri Lanka

t. Site preparation work

~  Work to remove the existing facilities

- Land reclamation and site preparation work
2. Infrastructure

- Installation of electricity supply for the site

250,000 Rs
50,000 Rs

1,110,000 Rs

- Installation of telephone lines to the PBX 60,000 Hs

-  Water supply 120,000 Rs
3. Outdoor structure construction work

-  Planting 80,000 Rs

- Fences 420,000 Rs
4, Furniture and fittings

- Curtains 100,000 Rs
5. Temporary work

- Temporary workshop preparation work 250,000 Rs

2,440,000 Rs

It will be necessary to ineclude in the above total the following as part

of the expenses to cover fees and taxes:

165



-~ Banking arrangement fee 0.025 percent of the amount set forth
in the E/N _
- Import duties 5 to 50 percent of CIF priceé

It is desirablé_that the Government of Sri Lanka prepafe the budget for
this project and conduct the construction work on schedule so that the
entire project may be implemented smoothly, and the facilities constructed

may be utilised effectively,
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