
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/




I . o /8 
11111 ~~~ 

'.: 111112~ 

1111

1.1 ' 11111?~ 
11111_1.8_ 

111111.~5 11:111.
4 

lll!l-
1 
·
6
-



RESTRICTED 

LEATHER AND LEATHER. PRODUCTS 
INDUSTRIES DEVELOPMENT 

DP /URT/78/010 

UNITED REPUBLIC OFr. TANZANIA. 

DP/ID/SER.A/ 459 
21 Mar=h 1983 
English 

Technical report: The boiler maint=DA."ce cour~ 

Prepared for the Government of thP- United Republic of Tanzania 
by the United Nations Industrial Development Organization, 

acting as executing agency for the United Nations Development Programme 

Based on the work of A. Kapitaniak, expert in steam boilers 

V.83-53660 

United Nations Industrial Development Organization 
Vienna 



Tl.Al is the Tanzania Leather Associate~ IndJstries Corporation. 

Mention of firm names and commercial products does not imply the 
endorsement of the Uniced Nations Industrial Development Organization 
lUNIDO). 



- 3 -

ABSTRACT 

One of the p~oblems facing the various industrial plants in the United 
Republic o!: Tanzada is the poor maintenance standard of the boiler-house 
equipment. This has been especially noticeable in the operations of factories 
under the control of the Tanzania Leather Associated Industries Corporation 
(TLAI) that have been assisted through the project "Leather and leatt:.er 
products rndustries development" (DP /URT/ 18/010). The poor maintenance 
standards of steam boilers causes frequent stops in production, which leads to 
low capacity utilization and certain quality problems. Similar problems were 
observed in other industries in the United Republic of Tanzania. 

To improve the capabilities of TLAI and other factories, it was proposed 
chat a boiler-maintenance course be given in the country. Thus, the Ministry 
of Ind'!:itries, in agr~ement with Tl.AI, requested the assistance of a boiler 
engineer to conduct such a course in January 19f2. An expert was sent to the 
United R"?public of Tanzania by the United Nations DeveJ.opment 01:ganization 
(UNlDO), acting as executing agency for the United Nations Develop~ent 
Programme (UNDP), from 31 ~tober to 20 December 1982. 

&uring the first part of his mission (l-5 November 1982), the expert 
visited plants ~~ Dar-es-Salaam to observe operations and maintenance in 
boiler houses. From 8 November to 10 December the expert conducted the cours2 
in boiler maintenance for participants from Tl.AI, the National Textiles 
Corporation iind the National Chemicals Industries. The course ir.cluded both 
classroom and in-plant activities. 
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INTRODUCTION 

One of the problems facing the various industrial plants in the United 
Republic of Tanzania is the poor maintenance standard of the boiler-house 
equipment. This has been especially noticeable in th~ operations of factories 
under the control of the Tanzania Leather Associated Industries Corporation 
(TLAI) that has bee1: assisted through the project "Leather and leather 
products industries development" lDP /URT/ 78/010). The poor maintenance 
standards of steam boilers causes frequent stops in production, which leads to 
low capacity utilization and certain quality problems. SiJn.ilar problems were 
observed in other industries in th~ United RP.public of Tanzania. 

To improve the capabilities of TI.AI and other fa~ ories, it was proposed 
that a boiler-maintenance course be given in the country. Thus, the Ministry 
of Industries, in agreement with TI.AI, requested the assistance of a boiler 
engineer to conduct such a course in January 1982. An expert was s~nt to the 
United Republic of Tanzania by the United Nations Development Organizatiou 
(UNIDO), acting as executing agency for the United Nations Development 
Progr4Dllle (UNDP), from 31 October to 20 December 1982. 

The boiler-maintenance course was to cover such areas as boiler 
operations, routine maintenance and overhauling, mounting and control system 
maictenance and overhauling, water treatment, heat exchangers and st~am 
installation and repairs. The course was expanded to cover such additional 
subjects as essential notions; definitions in steam-boiler practice; 
generation and properties of steam; basic reactions of combustion in package 
boilers; daily and shift maintenance; measurement equipment; operation, 
service and maintenance ~£ oil-burner; protection of boilers off load; and 
maintenance planning, safety and reliability. 

Prior to conducting the course, the expert visited a number of factories 
in the country to assess the state of boiler maintenance and to make 
recommendations for improvements. 

The list of counterpart and UNIDC staff is given in annex I. 
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I. FACTORY VISITS 

The majority of the boi~er houses visited are equipped with package 
boil~rs with oil burners that produce saturated steam. The boiler capacities 
ran~e from 1,500 to 6,000 kg/h, working pressure is 5 to 15 bar and f~~a-water 
temperature is below l00°c. Fuel oil, and occasionally light oi~ (die3el 
oil), is used. Only one boiler house had vertical-shell boilers, and two 
factories had watP.r-tube boile~s with super-heaters that were designed for 
fuel oil and br coal (stoking equipmer.t was in trial assembly). 

The pac~age boiler consists of one furnace tube and two flue-gas passes 
with many small smoke tubes fixed in front and back of the tube piates. The 
boilers are of welded construction and equipped with normal devices: safety 
valves (occasionally only one), pressure gauges, drain cocks, check valves, 
water-level gauges, vent cocks, main stop-valves and feed-water pumps (in some 
cat· es only one). Because the burners are fully or partially automatic, toe 
boilers are often fitted with controls that limit the pressure. These devices 
act on the burner (start or stop) and on the feed-water pump. 

The oil burners are designed mainly as compact units (atomizer, fan, oil 
pump, oil heater, combustion head and contr~l devices in one casing) with 
pressure-jet atomizers (with one, two Jr even four nozzles). There are a few 
burners with air-pressure atomizers, rot~ry burners and non-compact burners 
fixed at front door with Geparated fans. The oil burners are controlled from 
a junction panel. Package boilers require treated water. 

Descriptions ~f equipment and maintenance procedures at the factories 
visited are given below, along with reconmendations. 

Morogoro Tanneries 

Equipment 

The works uses two package boilers, type UK-4, which supply saturatP.d 
stea.u to eorae of the process equipment. The designed steam-flow rate of each 
boiler is 4,000 kg/h at a worki·.ig pressure of up tr !3 bar. The boilers are 
mad~ i.n the German Democratic R\~t>ublic and are fitted in non-compact oil 
burners Jelivered from Bulgaria. The boiler house is equipped with two 
f~ed-water µumps, fuel-oil pumps, a water-treatment uni.t, water and o?.l 
storage tanks and an oil heater. Feed-water filling and burner operations are 
semi-automatic. The boiler fitting is typical for p~ckage boilers, but the 
boiler house does not have any measuring iustruments that would be useful to 
improve operations. 

Maintenance and operation 

The following observations WLre made: 

(a) The boiler house looks dirty; 

(b) There are visible leaks in steam pipes, fittings and manholes; 

(c) The water-treatment unit is operated without technical supervision; 
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(d) The combustion head of the burner and furnace tube slags after one 
week of operation; 

(e) There are no instruction a~d maintenance manuals in the oper~tor's 
room; 

(f) There are no daily work sheets with scheduled actual workiag 
parameters of tr.e boilers; 

(g) The combustion process is not gooJ (see (d)); 

(h) There seems to be no co-operation between boiler staff and the fairly 
well-equipped chemical laborato~y, which can cause uncontrolled water 
treatmeut and corrosion during off load of Lhe boilers; 

(i) There are some corrosion failures and deposits on pipes and fittings 
jointed to water-le1rel deviceo; 

(j) The safety valves are well maintained. 

Recoanendations 

Water treatment 

Better collaboration should be established between the boiler staff and 
the chemical laboratory. Based on periodical feed-water and boiler-water 
analysis, the chemical staff should advise on quantities and types of 
chemicals for the water-treatment unit, bearing in 2ind locally available 
chemicals. The expert suggested the following requirements: 

Requi~ed characteristic~ of feed water 

Characteristic 

Hardness 

pH 

Alkalinity 

Suspended matter 

Oxygen content 

Oil impurities 

Amount per litre 

1 mg CaO (or 2.4 mg Caso4 , or 
0.7 mg Ca, or 2.0 mg CaCl2, or 
l.8 mg CaC03)(corresponds to 0.1 
German degrees) 

greater than 7 

l.2 milliequivalents 

below 10 mg 

C.05 mg 

up to 3 mg 

The salt content of th~ water can be expressed 
conductivity. It should not be gr~ater than 7500 
l S/cm corresnonds to a concentration of r.6 mg/l 
NaOH.) Th~ alkalinity should not be more than 5-20 

in terms of its electrical 
S/cm. (A conductivity of 
of NaCl or 0.2 mg/l of 
milliequivalents per litre. 

I 
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I~ orrier to pr~pare water treatment, it is essential to know: 

(a) Raw water analysis; 

l~) Requirements fo~ feed and boiler water and, in addition, it would be 
good to analyse deposits (scales/ on heating surfaces that come into contact 
with watt:r; 

(c) Possibilities for purchasing chemicals (e.g., for removal of 
temporary ha:dfiets, slaked-lime Ca(OH)2; for removal of permanent hardness, 
sodium carbonate .ia2C03 or trisodium phosphate Na3P04; for softening, 
hydrazine N2~; f<1r degassification and othecs). 

Proper water treatment is the only way to restrict corrosion of the 
boilet', steam and feed systems and to prevent scale and deposit formation on 
heating surfaces. 

Protection of boilers when not in use 

If the boiler is not in operation for longer periods, it should ~e 
protected from corrosion. There are two possibilities - wet or dry 
maintenance. The expert recOlllllended wet maintenance. 

There should be a special tank for the protective solution. Trisodium 
phosphate Na3P04 is normally used. The chemicals are mixed with treated 
water to obtain a solution of 3g Na3P04 p~t' litre of water. The solution 
tank should hold about 10 per cent oore sclution than the total volume of the 
boiler and piping network. 

First, the boiler is drained, then filled with solution through open v~nt 
cocks using an additional pump (or feed-water pump). When solution flows out 
from vent cocks, the boiler should be checked to see if it is filled. All 
connections should then De clvsed. The concentration of the solution should 
be checked one e a month. 

An alkaline solution of hydrazine N2H4 (150-20J mg N2H4/m3) 
could also be used. The pH vlaue should be maintained in the range of 
10-10.5. Because the reation of oxygen and hydrazine is iery slow at low 
te~peratures, it is necessary to fill the boiler witn solution while it is 
still hot. The water for the solution should be deaerated and demineralized. 

Cleaning 

The expert reco11111ended using the acid method for cleaning. In principle, 
the choice of acid depends on the chemical composition of deposits; the expert 
said the following cleaning solution was used in hi.1 country for 100 litres of 
cleaning solution: 

15 kg hydrochloric acid HCl (3-7% concentration, density 1.17 g) 

1 kg hexamethylenetr.iamine (aJ01ino form) as inhibitor 

85 kg cold (20°C) treated wate~ 

For 100 litres of passivation solutinn: 
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l. l kg NaOH 

100 kg treated water (50°C) 

or 

1-2 kg ammonium ~itrate 
(0.8··1.6 kg tecr.nical citric acid and 0.85-1.7 kg 25% aDDOnia) 

1-2 kg sodium nitrite NaNQ, 
~ 

pH value 9.5-10,0. 

For removal of scale corrosion the alkali boil-out ~rocess is used. A 
solut~on of NaOH, 6-10 kg/m3 of boiler volume (1.5 kg/m Na2S03, 10 
kg/m3 Na3P04) can be used. 

Ihe solution is prepared in a tank and then the boiler is filled up to 
water level (visible in water-level gauge). 

Boiling durati~n should be 24 hours at a pressure of 2 bar, 12 hours at 4 
bar, and 24 hours at 70% of ~orking pressure. The boiler should be fed and 
blown off followill6 each stage. 

Correcting the firing p1~ocess 

Because this oil burner is designed with "spiders" for the air swirler 
blades (adjusted by hand lever outside the main mounting rlate), it is 
necessary to find the best position for the combustion process. Of course, all 
parts located in the combustion ~ead, such as the vortex plate, atomizer and 
electrodes, should be cleaned and adjusted regularly during operation. 

A gas analyser (e.g., Orsat dpparatus) should be purchased or borrowed. 
An optimal analyvis would show 11.5-12.5% C02, 4,5-3.5% 02 and nearly 
invisible smoke. The combustion head of the burner must be cleaned and 
adjusted regularly. 

Daily work sheet for the boilers 

The boiler houses did not have sufficient measuring devices, but, 
nevertheless, a daily work sheet for the boiler can be filled out, recording 
working pressure, feed-water pressure, fuel-oil pressure, fuel-oil temperature 
and water level. If the oil temperature is not known, the oil supplied to the 
burner could nave a high viscosity, and this could lead to bed atomization.1/ 

l/ Fur a pressure-jet atomiHr, the following required: viscosity lower 
than 3.1 Engler grade (22 cSt, 92.4 Redwood No. 1,106 Univ~rs~l) which 
re~uirea oil heated to so0 -140°c, depending on the quaiity of fuel oil. 

I 
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A sample work sheet is shown below. 

DAILY WORK SHEET 

Datt Stedlll boiler no. 
Boiier Burner Remarks 

I 
Feed I Ft:ed I I 

metre I metre Oil Oil I 

Pres-
I 

Water tempe- pres- pres- tempe-I Hour I level ratur~ rature 

I 
sure I sure sure 

l 
l ! 

2 
I 

3 

4 

5 

16 

' ' 

7 
I 

8 

Maintenance 

Maintenance and repair should be perfotmed in accordance ~ith the 
requirements given in the instruction and maintenance manual. These must be 
well known by all staff in che boile= house. 

To improve th~ performance results of the builers, it is necessary to mend 
some damageti measuring instruments and to equip each boiler with additional 
instruments. 

Tanzania Shoe Cumpan) (BORA) 

Equipment 

The factory has three small package boilers, type mark 4, manufactured by 
'!hompson Cochran Wee Chieftain. The designed steal";-£1.ow rate of each boiler 
is 1,200 kg/h, working pressure 7-10 bar and feed-watar temperature l00°c. 
The boilerD are fitted in semi-compact oil burners wi~h pressure-jet 
atomizers. Feed-water filling and burner operation are semi-automatic, with a 
dual control device that receiv1:s start and stop signals dccording to four 
water levels, i.e.,+ 12.5 DID to normal level - the water pump operates off 
and on; 50 DID below normal level (low level) - in this position burner circuit 

I 
! 
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is broken by a dual control; and 76 Diil below normal (extra low le"·el) - in 
this position a bell rings and the burner is turned off. Each boiler works 
Yith cne feed-water pump and is e~uipped with normal fittings. For measuring 
there are only steam-pressure, oil-presRure and water-level gau&es. The 
boilar house is equipped with one open feed-water storage :ank and one oil 
tank. The water treatment is very simple - every 24 hours two litras of 
solution are put into an open tank. 

The supplier has provided a well-prepared operational and maintenance 
ill&nual, with dome guidelines and requirements for atailiary equipment. 

Maintenance and operations 

The exp~rl ;nade the following observations: 

(a) The boiler house is dirty, the roof is leaking and rai~ falls on 
boilers and, worse, on the electric elements of burners (e.g., high-voltage 
!:rans1ormer, 10,000 V for ignition electrodes). ::'tec:.m-pipe isolation is 
partially broken, there are some leakages in the steam system, and the boiler 
operators have no flashlight for inspections (according to European 
requi'C'ements); 

(b) Cne o! the boilers is shut down because the control ~anel is broken. 
If this boiler stays em?tY without c~rrosion p•otection, it will be d~aged in 
a short time; 

(c) The water-storage tank should be closed and fitted with & level 
6auge. At presant water is in permanent contact with the outside air, and all 
impurities that have ·oeen accumulated on the roof of the boiler house are 
drainea directly into the warer-storage tank; 

(d) The boiler water visible in the water-level gaugeA is sometimes dirty. 

Recommendations 

The recmmnendations ~ade to the Morogoro Tanneries are aleo valid for 
BORA. In addition, the feed-water system should be modifiec, and the 8toragc 
tank and water-treatmen&.: units must be closed. Chemical supervision i:J needeu 
(see th( recommendations ir. chapter III). Lear.ages in the roof, isolation and 
pipes ~hould be repai~ed immediately. 

Other factories 

During ~actical work for participants at the boiler maintenance course, 
other factories WP.re uisited, namely: 

Tip Soap Factory, Tanga 

Sabuni InduRtries, T~nga 

Tobbaco factor.y, Mor.ogoro 

Moproco Industries, Morogoro 

Texco Sunguratex, Dar-es-Salaam 

Texco F.T.M. Urafiki, Dar-es-Salaam 

Kcko Pharmaceutical Industries, Dar-es-Salaam 
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Maintenance aod operations 

The Tip Soap Factory, Moproco Industries ard Keko Pharmaceutic~l 
Industries are factories with sufficient or good maintenance and operating 
conditiuus. Sufficient maintenance was also observed at the tobbaco factory, 
which ~orked with a rather old verl~cal-shell Jailer and a modern water-tube 
boiler. 

In general, the factories possesc package boilers that are larger and more 
complicated that those in the leather industry, but the technical problems are 
different. The expert made the following observations at the tobacc~ factory: 

(a) All recommendations given i::1 technical instructions are being 
followed; 

(b) They have maintenance and overhaul planning and sufficient preventive 
maintenance; 

(c) The measuring instruments are efficient (in some cases there is 
additional equipment, e.g., flue-gas thermocouples); 

(d) Water-treatment systems are under control, according to iustructions; 

(e) Combustion processes are not controlled (they have no measuring 
instruments). 

Overhaul activities in the Texco F.T.M. Urafiki boiler house a~e regular, 
in accordance to .,lan, but the state of the stacks is very bad. There are 
corrosion damages and smoke-filled ducts behind the two package boilers. This 
shows that the combustion process has been out of control for a long time. 
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I I. THE .BOILfilt rtaHi'.r.i:.M.NCE COURSE 

ThP boiler maintenance course took place from 8 November to 14 December 
1982. The 16 participants came from the leather (four), textile (eight) and 
chemical (four) industries. Four of the participants had less than 5 years 
experience in boiler operations, six had 5-10 years' and six had over 10 
years' experience. The names, position~ and affiliations of participants are 
given in annPx II. 

The course consisted of class work and lectures (4C hours, plus about 18 
hours for homework) and plant training (36 hours). A list of the lectures 
given appears in annex III. The class work aimed at giving the participants 
essential information on prop~r mainten.snce and operation. Because a great 
part of the audience was unacquainted with such basics as the characteristics 
of boiler operation, definitions used in ~peration, combustioa etc., the 
expert extended the programDe to questions not strictly related to 
maintenance. During plant work the participants verified their skills in 
maintenance, pointed out bad maintenance, operation and organization in the 
boiler houses and learned to give advice on technical matters and working 
conditions. 

The expert found the practical skills of all the participants very good, 
and all participants completed the ,-..,urse satisfactorily. 
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II I. FINDINGS AND RECOMMENDATION~/ 

Findings 

1. Maintendnce and operation of steam boilers in the United Republic of 
Tanzania is of lower standard than in industrialized countries. This is 
caused by: 

(a) Lack of equipment for maintenance and repair; 

(b) Shortage of spare parts; 

(c) Insufficient training of boiler staff at all levels; 

(d) Scarcity or complete lack of measuring instrume~ts and other devices 
needed to i1Dprove operations; 

(e) Insufficient boiler ins~'ections and unprecue requirements in the 
technical ~upervision code. 

2. The standard of maintenance and operations in TI.AI ;oiler houses is the 
lowest of all factories visited. There seemed to b~ insuffi~ient co-operation 
between manageml!nt and boiler staff. More access to boiler technology from 
abroad was also necessary. 

3. Although package boilers prevail in Tanzanian industries, these are of 
various designs, which makes the purchase of spare parts for burners, water 
pumps or smoke tubes that have different diameter' and wall thickness 
difficult. This alao hampers exchange or replacement of parts between 
factories. 

4. Boilers that are fitted with only one feed-water pUJQp instead of two are 
unrealible if the pump is not carefully maintained. Similary, factories wi~h 
only one boiler are likely to experience production stoppages. 

5. Some factories have difficulties with water treatment, chemical cleaning 
or corrosion protection. 

6. vwing to more preteing problems, thermal efficiency connected w).th boiler 
operation was not considered. However, bo~lers will soon have to ta equipped 
with essential measuring devices and thermal testing will have to be carried 
out. 

7. The majority of the participants were unfamiliar with activitu : for 
protection against corrosion, cleaning and boil-out process and pl&nning and 
maintenance of fittings. 

21 Findings and reco11111endations for individual factories vi,ited are 
given in chapter r. 
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Recoanendations 

l. A special chemical service should be estaolished to advise on water 
treatment, chemical cleaning and corrosion protection during operation and off 
load of the boilers. The c~1emical service w_:uld also elaborate requirements 
for pa~kage boilers and existing or modernized equipment, train boiler staff 
in water tr~atment anu supervi~e periodically water-treatment units and 
prott.;tion methods. Taking ~inance into consideration, two permanent posts -
one chemical engineer and one tecanical or laboratory assistant - would be 
sufficient to advise boiler house staff in leather industries. The service 
could be based in the chemical laboratory at the Morogoro Tanneries (the 
expert was not able to visit all TI.AI factories; therefore, this choice should 
be verified). 

2. Spare parts should be ordered well in advance in order to speed up 
operations and shorten down time. 

3. It.e management of all factories should pay more attention to daily bciler 
staff problems and strengthen internal inspection. It would be useful if the 
management of Tl.AI factories could visit the boiler hou~e at Keko 
Pharmaceutical Industries Limited, which is ~ good example of proper operation. 

4. To improve the economy of boiler operations (fuel saving, steam 
consumption per unit of final product etc.) the boilers should be equipped 
wit~· aoditiotu.l measuring devices (flue gas-analysers and thermocouples or 
resi~tance thermometers and draught gauges). 

5. Further training for chosen participants in boiler maintenance and 
operation would be very profitable for the factories. Two-month scholarships 
abroad might be provided for sludy in countries that produced package boilers 
used by Tanzania Pharma~eutical Industry ~rusha, Kilimanjaro Textile 
Corporation Arusha and Morogoro Tanneries. 

6. To further improve boiler operations, further training should be organized 
for new participants. The expert reconmended a six-week course on improvement 
of boiler operations, maintenance and availability, an outline of which is 
presented in annex IV. 
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An::iex I 

COUNTERPART AND UNIDO/UNDP STAFF 

Ministry of Industries 

Mr. E. M. Hanti, Principal Secret&ry 

Mr. A- U. Milanzi, Training Officer 

Industry 

Mr. Chambaka, General Manager, Tanga Steel Rolling Mills 

Mr. W. Msagati, Personnel Officer, Tanga Steel Rolling Kills 

Mr. Salekule, Resident Director, Tanga Cement Company 

Mr. Treuber, Technical Manager, Tip Soap Industries, Tanga 

Mr. Kimweri, Genera~ Manager, Morogoro Tanneries 

Kr. Parri, General Manager, Morogoro Shoe Factory 

Mr. Kalata, Tr.nzania Shoe Corporation, Dar-es-Salaam (UNIDO expert) 

Kr. K. Valambhia, Pharm.Acist/Director, Keko Pharmacentical 

Industries Ltd. 

UNIDO/UNDP 

Kr. S. A. Henein, SID~A, UNDP Office 

Mr. B. Svensson, Team Leader 

Mr. P. Buit, expert 

Mr. R. Chambers, expert 

Ms. Pereira, Administrative Jffice~, UNDP 

Mr. T. Krishnan, expert 



Name 

Buddee Othman Dossa 

Mlao O. dbwambo 

Clement K. Masele 

Edward A. NjaH.a 

Edison E. Chando 

Edward Bartholemew 

Renatus Kanumbu 

Stamb~l B. Kissanta 

Dunstan A. Kamtwela 

Stanley Mpangala 

Vincent Kimaro 

Sememba Said 

Salimu A. Macs 

Flavian De Kizy 

Mafwimbo Kagunda 

Yuaauf Kaleta 
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Annex II 

PARTTCIPANTS IN THE BOILER MAINTENANCE 

Occupatio_!! 

Mechanical engineer 

Boiler foreman 

Mechanical technician 

Boiler f orem.an 

Boiler mechanical 
~upervisor 

Boiler mechanic 

Boiler attendant 
and technician 

Boiler Instrument and 
electrical supervisor 

Mechanical inspector 

Boiler supervisor 

In charge of boiler 

Boiler mechanic 

Boiler mechanic 

Boiler technici~n 

Boiler technical 
foreman 

Boiler operator 

Company 

Tanzania Tanneries, Koshi 

Tanzania Pharmace~tical 
Industries Limited, Arusha 

Keko Pharmaceutical 
Industrie&r Dar-es-Salaam 

Sunguratex, Dar-es-Salaam 

F.T.M. Ltd., Dar-es-Salaam 

F.T.M. Ltd., Dar-es-~alaam 

Sunguratex, Dar-es-Salaam 

Sabuni Industries, Tanga 

KILTEX, Arus~ a 

Morogoro Tanneries, 
Morogoro 

Blankets Manufacture, 
Dar-es-Sal&am 

Tanzauia Shoe Company. 
Dar-es-Salama 

Tanzania Shoe Company, 
Dar-es-Salaam 

KILTEX Dar Mill, 
Dar-es-Salaam 

Kuaoma Textile, 
Mu soma 

Keko Pharmaceutical 
Ind~~triea, Dar-ea-Sala.am 
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Annex III 

LECTURES DELIVERED DURING THE BOILER MAINTENANCE COURSE 

Historical background on the development of steam generation and essestial 
terms ajd definitions in boiler practice 

Unit systems and dimentic·nal equivalents used in boiler ?racticc; generation 
and properties of steam; flow of l kg (l lb) of water mass through the 
boiler's parts 

Boiler types and their initial characteristics and classification 

Fossil fuels in steam generation; the principles of combustion; basic 
reections of combustion 

Brief information on water treatment; intruduction to maintenance; the b~iler 
code; detailed require3ents for package boilers 

Maintenance planning and guidelines for maintenance act1v1ty connected with 
safe operation; maintenance ~f boiler fittings daily (or every shift) 

The need for exact working instruction in operation and maintenance manuals; 
measurement equipment for small boilers 

Major overhauling and routine repairs 

Oper9tion, service and maintenance of oil burners 

Protection of boilers during down time; main causes of boilers deterioration; 
cleaning methods 
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Anne~ IV 

PRO?OSED COURSE ON OPERATION AND MAINTENANCE OF BOILERS 

Date: May - June 1983 

Duration: 6 weeks (theoretical work 3 weeks, plane work 3 weeks) 

Location: Dar-es-Salaam and Arusha 

Th~ course will cover the following areas: 

Theoretical work 

Terms and d~finitions in boiler practice 

Generation and properties of steam 

Water requirements and w~ter treatment 

Liq_uid ft:f'!ls 

Oil burner operation, service and maintenance 

Maintenance of fittings 

Maintenance, cleaning methods and protection of boilers during down 
time 

Overhauling, repairs and planning 

Corrosion in flue-gas areas 

The~l balance and losses during boiler operation 

Boiler operation 

Main causes ~f boiler deterioration 

Measuring devices 

Improvement of operations 

Plant work 

Visits to boiler houses to learn to assess their technical state as 
regards maintenance, operation results, economy and overhauling 

Training boiler operatorr and supervisors 

Training to deal with boiler operation problems 

- - -
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