are not needed yet in the.year of around 2007. As to whether
132 kV 1 circuit should be used to form loop system or otherwise
2 circuits should be used to form radial system, a review must
be comprehensively performed including analysis of scale and
distribution of deménd'after 2007, locétion of power sﬁations,

and formation of primary system (220 kV), etc.

Under the circumstances, jt is recommended in'respect of the
expansion of 132 kV transmission lines that priority should be
given to Ubungo-Factory Zone III-Kurasini, and Ubungo-Oyster Bay

routes.
3) Other necessary circuilts

In network expansion planning for a long term, the following

circuits should be considered.

(a) Ilala-City Centre 132 kV line is needed. Power supply to
City Centre through the existing 23 kV line should be
changed for a new 132 kV line.

(b) Yombo-Mbagala 132 kV line plan is not found its necessary
in the near future, because of that Kurashini-Mbagala 33 kV

line is scheduled to be constructed in 1996.

(c) Power flow of the 220/132 kV transformef of Ubdngo is 260 -
MW (as Ubungo is génerating 55 MW) in 2007 and which
reaches to nearly its rated capacity 300 MVA.

Therefore additiomnal plan of the 220/132 kV_traﬁsformer-is
necessary, which should be studied to arrange with the assump-

tion of a new substation plan of 220}132 kV above'mentioned.
6.2.5 Remarkable peints in respect of system plaﬁning'

In order to enhance supply reliability, following poihts*muét surely
be kept in mind at the time of setting out the reinforcement plan of

Dar Es Balaam system:
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(a)

(b)

(c)

To avoid concentration of facilities on Ubungo districts

In consideration of better power flow distribution, it is advanta-
geous to construct gas turbine plant, which is presently under plan,
in the opposite side of Ubungo districts, i.e. in the vicinity of

Kurasini.
Spread layout of static condenser (5.C)

S$.C should be installed at other substations including Ilala substa-
tion than Ubungo because of the faét that enough supply of reactive
power to Ubungo is much expected iﬁ the future, which is owing to
charging capacity of Zanzibér 132 kV transmission line as well as
other generators to be installed hereafter. A review must be per-

formed regarding the above.
Gas turbine generator with condenser operation

Specifications of gas turbine plant presently under plan must be
modified so that the condenser operation becomes available. Owing
to this modification of the specifications, reactive power will
always be kept supplied to Dar Es Salaam system regardless of gener-
ator operation thereby reducing necessary capacity of 5.C to be
installed and moreover facilitating smooth adjustment of the system

voltage.
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. 3 3 A LK ANG - L.KIHAN 7 G 18.03 4,17 14.11
§§ 2 2 -;n- UB ANG  UBUNGO G -33.81 -62.80 -33.81
1 1 - KD ANG KIDATU G @.00 @.00 @.00
414}
g ]

8‘1

g e i - ; ; i ; i

'g.00 0.5 1.00 1.50 2.90 2.50 3,80 3.50 4.00 4.50 5.00
~ TIME (SEC)

Fig. 6-6 Dynamic Stability Swing Curves, in 2007

{Kidatu - Morogoro 220 kV Line is fault, 1 circuit is
opened) :
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BUS VOLTAGE

TERM CASE TY?E MAX MIN INITIAL

IEl UBUNGO N 98.06 26.13 98.06 -
IEt MOROGORO N 95.58  0.80 95.58 =
IE! KIDATU N 182.19 49.47 102.19
A ——
JTS SN B e e T
et P STy e S W SO s SO
c- H T I : 1 ] I ] 4

2.68 0.5¢ 1.0 1.5 2.20 2.50 3:@3 3.56 4.00 4.58 5,60
TIME (SEC)

Fig. 6-7 Bus Voltage Fluctuation Curves,; in 2007

{Kidatu - Morogoro 220 kV Line is fault,
1 circuit is opened)




SWING CUBVES . -
YPE MaX MIN INITIAL

. CODE TERM CASE T

a 5 -3¢ PF ANG PANGANI G ~-@.93 -94.22 -29.29
4 - MS ANG MASIGILA G 55.89 -2.23 46.51

3 3 LK ANG L.KIHAN G 31.25 11.22 29.58

2 2 & UB ANG . URUNGO G 26.59 -281.87 ~58.96

1 1 m KD BNG KIDATU G 3.0 -0.060 0.00

(deg.)

-—11]2.50

o

—-130.00

p.60 B8.50 1.8 1.50 2.00 2.58 3.00 3.58 4.8 4.58 5.060
TIME (SEC)

Fig. 6-8 Dynamic Stability Swing Curves, after 2007

(Kidatu - Morogoro 220 kV Line is fault,
1 circuit is opened)
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BUS VOLTAGE

CODE =~ TERM CASE - TYPE  MAX ~ MIN INITIAL
3 - 101 IE! UBUNGO N 120.67 - 37.52 101.02
2 72 p- 202 IE! MOROGORO™ N 108.66 15.56  91.90
1 1 43 203 {E\ KIDATU - N 116.20 .00 98.28
o
"
g i I 1 T ; T i I I

0.0 0.5 1.0 1.5¢ 2.8 2.5 3.00 3.50 4.8 4.50 5.00
- TIME (SEC)

Fig. 6-9 Dynamic Stability Swing Curves,'after 2007

(Kidatu - Morogoro 220 kV Line is fault
1 circuit is opened)
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CHAPTER 7 IMPROVEMENT AND ENHANCEMENT PROGRAMS OF MANPOWER
AND FACILITIES RELATED TC OPERATION AND MAINTENANCE

7.1 PRESENT STATE OF OPERATION, MAINTENANCE AND IMPROVEMENTS
7.1.1 Transmission Line Facilities
(1) Present State
1} 220 kV and 132 kV Transmission Lines

The opéritiqn'of 220 kV and 132 kV transmission lines is exe-

cuted by the System Control Division shown in Fig. 7.1.1-1.

On the other hand, the maintenance of transmission lines is exe-
cuted by_the Transmission Line Division. This division also
takes charge 0f work concérning all transmission lines in
Tanzania, such as the fault fecovery, new construction,

expansion, etc. of transmission lines.

In addition, TANESCO for the first time executed the construc-

tion of the 132 kV transmission line between Songa and Tanga as
the contractor in Pangani Falls Development Project. Therefore,
the Transmission Line Division is conducting not only mainte-

nance but also construction of transmission lines.

The supervisors and linemen belonging to the Transmission Line
Division have been showing excellent performance. However, the
efficiency of maintenance and construction work is impaired by

the'éhortage of construction machines and tools.

In case of no construction work, all supervisors and linemen are

engaging in the maintenance work of transmission lines.

At-present, there is no design section in Transmission Line
'Divisiqﬁ of TANESCO, and TANESCO solely depends on the technical
assistance from foreign consultants for design work. It is nec-

essary to increase and train personnel so that TANESCO can con-

duct design work by himself.



2} 33 kV Transmission Lines

In TANESCO, 33 kV transmission lines aréfoperated by the

Distribution Line Division and maintained by the Regional

Manager's Offices, as described later in 7.1.3.
(2) Organization and Personnel
1) Transmission Line Division

The organization and personnel of the Transmission Line
Division are shown in Fig. 7.1.1-1. As mentioned above, the
maintenance and constructlon of 132 kv transmlsSLOn lines are

executed by the Transm1331on Line Division.

At present. a shortage of personnel is not recognlzed in terms
of these works. ewly assmgned linesmen and supervisors are
tralned during constructlon work in the form of on- the job

training (OJT).

However, since TANESCO does not have a training center for the

training of linesmen, it is necessary to establish a training

center.

Similarly, the Transmiséion Line Division does not have a
design section. For the sake of a speedy fault recovery,
constructioﬁ, and eipansion'of transmission linés, it is neées—
sary for TANESCO td be able to Conduét design ﬁork by himself.
For ﬁhis purposé, it is ﬂecéssarylto train personnel'capable of
design work and at thétSQﬁe'timé to'impfove and expand facili-

ties required for deéign work, such as'computefs etc.
(3) Construction Machines and Other Equipment

As previously described, the Transmission Line Division of TANESCO
is conducting not'oﬂiy mdinfenénde Bui also'construcfion of trans-
mission'lines;' Therefore, the Transm1891on Llne D1v1310n requires
varlous tools, vehlcles for: the transportatlon of materials, and

constructlon machlnes .




The following list shows the relatively new tools, construction

machines, etc. owned by Transmission Line Division.

1) Tools, Construction Machines, etc. owned by TANESCO

Sets/Nos.
- Linemen hand tools 20
- Truck crane up to 20 tons 1
- Winches (no engine) 3
- Gin poles for tower erection ' 5
- Pull 1lifts 20
- Hook ladders 10
- Tirfor 2
- Conductor compression machines 5

In addition, the following tools and construction machines are con-
sidered to be necessary for the Transmission Line Division in order

to speed-up the maintenance and construction work of transmission

lines:
1) Tools
Sets/Nos,
- Linemen tool sets : 20
- Aluminum or fiber glass 20
- Pull 1ifts (hoists) 1.5 tons 36
- Pull 1ifts 2 tons 32
- Pull'lifﬁs _ 3 tons 13
-_Ti:fét : 2 toms 10

- Conductor compression machines {for

Wolf and Bison) 3

2) Construction Machines, etc.
- Bﬁlldozer
- Wheel loader/blade
- Excavators
- Concrete mixers {(medium size)
.- Concrete vibrators

- Conductor tensioner

S I RN RN CR T

- Conductor braking M/C



3)

- Motorized grass slashers _ 6

- 5-ton trailers ' 2
- Communication equipment 10
- Temporary line restoration structufes 3
- Hot line insulator washer 1
- Wheeled truck crane 20 tons 1
Vehicles

- 4WD vehicles (pickups) 18
- 4¥WD station wagon 9
- 5-7 ton lorries 8
- Tractors .6

{(4) Improvements

1)

2)

Personnel

It is considered, that the present number of personnel are suf-
ficient for the maintenance and construction work of transmis-
sion lines. However, in view of the plan to execute design work
at TANESCO, it is necessary to have a plan for the increase in

personnel including the training of this personnel.
Establishment of Design Section

At present, design of traﬁsmission lines is'not cdﬂductéd by the
Transmission Line Division. TANESCO solélyldépends on the
technical assistance from foreign consultants for design work,
and TANESCO himself can not conduct design work due to his

organization.

In the case of fault recovery work, prompt countermeasure is
required concerning the study of the strength of supports and
stringing conditions. For this reason, it is necéssary to con-

duct design work by TANESCO.

The training of personnel and.the introduction of computers
should be included in the plan for the establishment of the

Design Section.




3)

4)

Training of Personnel

At present, newly'assigned personnel are trained at construction
sites in the form of on-the-job training. Because the construc-
tion of overhead transmission lines involves work on steel

towers, basic training must be given before assignment. The

establishment of a training center is necessary for this reason.

And, to get the highly-trained technology:
a. Training in the foreign country

b. Training in Tanzania by experts from foreign country are
considered, and these training will include:
a. Training in the foreign country

-~ Training at construction sites.
- Witnessing to various test.
- Visiting manufacturing factories.

b. Training in Tanzania by experts from foreign country

- Invesﬁigation and survey works.

© - Design works. '

- Supervision of construction works.
Enhancement of Tools and Construction Machines

The Transmission Line Division of TANESCO is conducting not only
maintenance but also construction work of transmission lines.
The tools, construction machines, etc. available at present are
insufficient in number, and some are not working in good order

because of the shortage of spare parts.

It is necessary to provide tools, construction machines, etc.
for prompt execution of fault recovery and efficient construc-

tion work.
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7.1.2 BSubstation Facilities
ég% (1) Present State of.TANESCO

The findings from our field survey indicated an insufficiency of the
manpower needed for the operation, maintenance, and operation man-

agement of existing facilities.

Therefore, we describe the plan which TANESCO is considering for the
future and prepare and propose a plan that JICA recommends in the

master plan.
{2) TANESCO's Plan

Fig. 7.1.2-1 shows the organization concerning Electrical Workshop
in TANESCO. The personnel involved in the maintenance of substa-
tions are organized under the Manager, divided into the 3 fields of:
Dar Es Salaam and its districts, other regions, and construction
section. FEach of these sections has engineers, technicians,
artisians, apprentices, and labourers. However, uﬁfortunately,

there are few persons having sufficient experience and performance

in the maintenance of substations, and the lack of necessary equip-
ment and materials also impede complete execution of work. Setting
an eye on this fact, TANESCO has developed a training program for
technical personnel aimed at future improvement. The contents of

this program are as follows:
1) . Training Program

The engineers and technicians engaged in the maintenance work of

substations will be trained in the following fields:

Design
- Construction work
- Operation

Maintenance

This training is intended to train engineers and technicians who

Fggx are necessary for the execution of this project.



At present, TANESCO has established the Training Institute, and

the graduates from this institute have been educated to the

Certificate level as technical personnel. Most of the graduates
are employed hy TANESCO.

The number of substation maintenance personnel working for

TANESCO is 53, as shown below:

- Engineers 3

- Technicians 30

- Electricians 20
Total 53

In the Training Program planned by'TANESCO, the following are
requested as the contents of training related to the deaign,

construction, operation, and maintenance of substations:

- Engineers and technicians to be trained
(1) Engineers: g8
(2) Technicians: 40

-~ Requested ﬁeriod of training
{1) Engineers: . . 3 months '

(2)-Téchniciané: 6 months

- Levél of training

(1) Engineers
The design, construction, operation, and maintenance of
substations. To be able to conduct maintenance of all
Subéﬁatidn:equipment unaided. .

(2) Technicians ' _
To be able to understand electrical and mechanical
drawings., To acquire general knowledge about the mainte-

nance of main substation eguipment.




2)

3)

- Method of training
(1} Lectures
(2) Practical training (e.g., factory training)
(3) Particip&tion in projects
{4) Field trips

Construction Equipment

Although TANESCO does not have the list of construction
equipment, it regquests the following items as the equipment

which is necessary in the construction of substations:

- Patrol cars with communication facility
- Trucks for transportation of materials
- Trucks equipped with lifts

- Winches

Conductor paying-out machine

Others

Patrol and Maintenance

(a) Intervals of regular inspection and preventive security

patrol of substations

- Once/year Inspection of main equipment

- Oncelmonth Inspection of DC power supply and power
supply for auxiliary units
Hbt spots on bus conductors and oil leakage
from transformers should be monitored by

inspeétion.
(b) Fault recovery procedure of substation

- Engaged in work procedure of the entire maintenance work.
- Chief Electrical Engineer should take the full responsi-

bility for the work conducted by maintenance engineers.



(3)

Improvement

1)
2)
3}
4)

Training of personnel
Tools and vehicles
Measuring equipment

Computers

7—10




7.1.3

(1)

(2)

bistribution Line Facilities
Present State of Operation and Maintenance

The operation of the 33 kV tranémisSion lines as well as the 11 kV

and low-voltage distribution lines (hereinafter called distribution
lines) is executed by Distribution and Commercial Services Division.
Maintenance of the distribution lines, however, is the responsibil-

ity of the Regional Managers' Office.

Figs.7.1.3-1 and 7.1.3-2 are the respective organizationél charts
for the Distribution and Commercial Services Division and the

Regional Managers® Office.

The Regional Mahagers’ Office has two Maintenance Groups, each of

which consists of the following members:

Laborers persons

3
Linesmen B i
Supervisor 1 person

1

Foreman

In order to assure normal and trouble-free operation of the above
distribution line facilities, TANESCO implements regular and preven-
tive patrols at a rate of twice yearly. Fault recovery work is exe-

cuted under the supervision of a Regional Manager.

The numbér of personnel of respective office and outline of distri-

bution line facilities are shown in Table 7.1.3-1 for reference.

“Construction Machines and Other Equipment

1) Tools, construction machines and equipment owned by TANESCO

There is no adequate data providing full details about the
tools, construction machines and equipment currently being owned
by TANESCO and used for the execution of work on the 33 kV

transmission lines, 11 kV and low-voltage distribution lines.

Judging from the current level of TANESCO’s construction work

and maintenance work it can be inferred, however, that there is

T—11



(3)

(3

an extremely critical shortage of tools and construction

machines{equipment at present.
2} Tools, construction machines and equipment required by TANESCO

In order to assure the:normal and trouble-free operation of
TANESCO’s distribution facilities as well as to ensure the
speedy execution of maintenance work on the distribution lines
ahd of construction work,-the following tools, constructionl

machines and equipment will be essential.

- Patrol car with communications facility.

- Truck_for transportation of materials

- Truck crane wiﬁh up to 7 tons lifting capacity
- Boom lift car

- Winch

-~ Tensioner

- Tirfors

- Pole-pit grilling machine

- Others

Computer System

The Distribution & Commercial Servicés'Divisipn currently uses com-
puters for tasks such as data processing of distribution loss and

CAD-assisted drawings. However, the number of computers and their

‘performance capabilities are not sufficient for the variety of tasks

to be processed and the actual amount of work.. As a result, the

--everyday routine tasks are not being handled in an accurate and

speedy manner with the use of computers. This creates the need to

expand the computer system, including the training of personnel.
Improvements

In order to ensure the accurate and speedy execution of survey,
measurement, design, construction, bpérations, and maintenance works
on the distribution lines, further improvements will-be required in

the following areas:

712




1) Personnel

Training of personnel,'including computerized task handling,

will be essential.
2) FExpansion of tools, construction machines and equipment

As stated earlier, there is a chronic shortége of tools, con-
struction machines and equipment needed by TANESCO's various
departments. There is thus a requirement to expand the tools,
construction machines and equipments available at TANESCO to
meet not only the needs of speedy, effective but also in order
to ensure an improved customer service capability and the fast

execution of construction and repair work.

3) Computer System

The use of computers is absolutely essential in order to ensure
the accurate and speedy execution of survey, measurement,
desipn, construction, operations, and maintenance works on the

distribution lines. Seeing that electric rate is the only

source of revenue for the electric utility, consideration should
also be given to the installation of more advanced computers for
data processing in connection with the collection of charges for

electricity, including customer data.

7-13
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7.1.4 - Telecommunication Facllities

(1)

Present State

Light Cufrent Workshop (hereinafter called LCW) has been established
by TANESCO as an organization for the msintenance and operation of
telecommunication equipment and electronic equipment., LCW has its
own office in Dar Es Salaam and supervises nationwide maintenance of
facilities under its control. The office is largely occupied by
rooms for the répair of equipment. There is a warehouse for spare

parts next to the building.

The engineéring staff of LCW are stationed at power stations and
substations, however, because of the shortage of personnel, they are

stationed at only 6 offices in the country.

In addition to telecommunication equipment, LCW takes charge of the
whole range of electronic equipment, such as AVR, phase modifiers,
etc. at power stations and automatic load shutdown equipment in the

field of distribution lines.

The main duties of LCW are the trouble éhooting and the repairing of
equipment. When a trouble in equipment cannot be responded by local
staff, maintenance team of LCW will be dispatched with necessary
spare parts and tools. About a half of the total personnel of LCW
are normally engaged in trouble shooting. Because the maintenance
area is extended over entire Tanzanié, maintenance teams are often
dispatched by means of long-distant buses and airplanes. Although
LCW owns 2 vehicles for the maintenance purpose, however, one is out

of order and repairing of this is not planned,.

The judgment concerning the location of a fault is made based on
telephone communication between LCW and maintenance persomnnel of
local office.  If there is.no personnél in charge of
telecommunication, the situation of faults is judged based on the
information from.electrical maintenance personnel, operators, or
other staff.who are not qualified for this purpose, and this is a
factor inhibiting appropriate and prompt action. On the other hand,

because of the extreme difficulty in recruiting telecommunication



(2)

(3)

(4)

personnel within the country, it is considered difficult to increase
the number of personnel stationed at substations. In this
situation, it is essential for LCW to make the best use of'its‘
mobility. 1In future, it 13 considered necessary to construct a sys-
tem in which the state of the operation of telecommunicatlon equip-
ment and the conditions of faults can be monitored centrally at LCW.
The personnel other than those needed for trouble Shooting are
engaged in the repair of feuloed equinment, Because many of the
staff are constantly needed for trouble shooting and repait[‘regular
inspection fof preventive maintenance is not ekecuted. _Manegement
of equipment is also very insufficient. There were many equipment
of which quantity, manufacturing date, manufacturer etc. are

unknowrt.
Organization, Personnel, etc.

The organization chart is shown in Fig. 7.1.1-1. As mentioned
above,rlt is difficult to recruit personnel for telecommunxcatlon in
the country. Therefore, the personnel engaged in thls service has

been insufficient.

Scheduled recruiting of personnel is necessary in order to achieve

prompt fault recovery as well as to execute preventive maintenance,

regular inspection, etc.
Equipment, Repair Tools, etc.

LCW is suffering from general shortage of measuring instruments
and repalr tools. - They do not have calibration equipment. Since
local LCW offices have only simple tools such as testers, they do

not execute trouble shooting.

Because calibration equipment is the standard for all measuring

equipment, it should be furnished at LCW on all accounts.
Improvements

The follow1ng measures are considered for the full utilization of

the functions of nght Cirrent Wbrkshop
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- Recruitment and training of personnel.
- Provision of calibration equipment, measuring instruments, and
S repair tools.
- Provision of vehicles for the transportation and communication of
maintenance teams.

- Provision of equipment at local LCW offices.
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7.1.5 Protection Relay System

(1}

Present State

The Protection Workshop is an organization established by TANESGO
for the purpose of ensuring the operation and maintenance of protec-
tive relays. This Protection Workshop has a special office of its
own in Dat Es Salaam. 1Its responsibility is to act as a central

coordinator for all of TANESCO’s protective relay facilities.

The Office is divided into a office proper in which the engineers
perform desk work such as the registration and filing of data and a
workshop in which protective relays are tested and/or repaired. The

workshop also stores test equipment and spare parts.

In addition to the above Office, TANESCO also has three branches of

+ the Protection Workshop in Tanzania (located in Mwanza, Arusha, and

Iringa, respectively).
The tasks of the Protection Workshop include:

a) Study, design, and installation of protective relay systems.
b) Contrel, testing, and repair of protective relay.
c) Troubleshooﬁing in case of fault/accident of protective relay.

d} All types of studies (fault and ﬁower flow calctlation etc.)

Regular inspection of protective relay equipment is performed at a
frequency of approximétely once every two years and carried out

mainly in the form of individual equipment tests.

The maintenance is carried out on a scale covering the national ter-

ritory of Tanzania as a whole, engineers need to take the necessafy
instruments such as the testing equipment with them on their jour-
neys for the execution of fegula:_inspections and measures in
responée to fault or accidents. The transportatioﬂ needs for this
are met by the use of airplanes and vehicles. _Iﬁ emergencies, the
use of vehicles is essential.when,no airplane is avajlable. Since
the Protection Workshop has only one car available, it needs to hire
vehicles from the TANESCO Headquarter Office at times of multiplé
fault andlqr_accideﬁts, with the inevitable result of being late in

meeting urgent service needs.
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(2)

(3)

The engineers are constantly visiting locations throughout the

national tefritcry of Tanzanla to carry out regular maintenance

works and fulfill missions such as troubleshooting to repair

faults/accidents. The Protection Workshop is suffering from a
chronic shortage of personnel. None are the three branch offices

permanently staffed with resident persomnel.
Organization and Personnel

Fig. 7.1.5-1 shows the organization chart of the Protection
Workshop, Responsibilities in the Protection Workshop are broadly

demarcated as follows,

Engineer : Studies relating to the power system, studies/design/

installation of the protection system,

Technician: Control/testing and repair of protective relays and

troubleshooting measures in case of fault/accident.

However, in view of the chronic shortage of personnel, a problem
already referred to above, the Protection Workshop personnel has
great'difficulty meeting its tasks so that both the engineers and
technicians cooperate with each other in the execution of their work
without abiding by the demarcation of their respective

responsibilities.

In addition to personnel reruitment plans, it is therefore essential
to establish training programs designed to secure the existing engi-
neering and technical personnel and upgrade their technical skills

and competence,
Improvements

Consideration should be given to the following actions in an effort
to ensure that the Protection Workshop will be able to achieve its

full capacities in terms of operation and maintenance.

- Recruitment programs for engineering and technical personnel
- Training programs for engineers and technicians

- Expansion of the vehicles



Fig. 7.1. 5-1 Organization of Protection Workshop
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7.2 TRAINING PROGRAM

7.2.1 fTransmission Line Division

(L

(2)

Present S5tate

At present, TANESCO does not have a division dealing with the design
of transmisslon lines. It depends solely on the technical assis-
tance from foreign consultant for design works. Moreover, TANESCO
does not have a training facility for personnel engaged in mainte-
nance atid ‘construction works. The training of personnel is con-
ducted sclely by means of on-the-job training at work sites.
Transmission Line Division also does not have a design section, and

completely lacks training in design works.
TANESCO’ 3 Training Program
1) Design Section

At present, TANESCO does not have a division dealing with the design
of transmission lines. Therefore a design division should be estab-
lished in order to facilitate smooth execution of the construction

and maintenance work of transmission lines.

Aid from foreign countries is considered necessary for the estab-

-lishment of the design section and the training of personnel. At

the same time, computer systems including necessary software for

design works must be introduced,
2} Construction and Maintenance Section

The training of Supervisors and Linesmen engaged in the com-
struction of overhead transmission lines is conducted adequately
by TANESCO. However, training for newly assigned personnel is
execute& at cpnét;uction gites in the form of 0JT. Therefore, a
training“faéiiity.fdr the theoretical education and basic
training of linesmen is requifed. This training facility is
planned to be constructed next to the hot-line training center
at Morogoro. Poreign aids will be required for the establish-

ment of this training facility.



3) Personnel to be Trained

Training should be given to all personnel in Transmission Line

Divisien.

(a)

(b)

Design Personnel

The following training should be given to the personnel

engaged in design work:

- Investigation and survey of transmission line.
- Computer-alded design of transmission lines,

- OJT at construction sites.
Maintenance and Construction Personnel

- Investigation and survey of traﬁsmission line.

- Theoretical education concerning transmission lines at
the training center and practical training concerning
maintenance and construction at site.

- O0JT at construction sites.

4) Methods of Training

(a)

(b}

(c)

(d)

Training at the home office of foreign consultant.

Design works.

]

Visiting to construction sites,

‘Witnessing to various test.

Visiting manufacturing factories.

Training through the'participation_of TANESCO’s engineers
in the design works in TANESCO's projects,

Training of TANESCO's engineers and linesmen at construc-

tion sites during Construction_ﬁorks conducted under the

supervision of foreign consultants.

Training at the training center.




7.2.2

(1)

(2)

5) Level of Training

Personnel should be trained so that TANESCO can be able to con-
duct all design, maintenance, and construction works with no

assist.
Substation Division
Present State

At present, TANESCO owns numerous substation facilities such as sec-
ondary substations and distribution substations centered around
Ubungo Grid Substation. Therefore, the training of the personnel
needed for the operation of these substation facilities is an impor-
tant subject. However, plans are not put into practice because of

various reasons.
TANESCO’s Training Program

TANESCO has always been making programs for the training of mainte-
nance personnel and has been making efforts to execute these
programs. At present TANESCO has a personnel training program as

described below.

. 1) Training Program

Training is given to the engineers and technicians engaged in

the maintenance of substations in the following fields:

- Design
- Construction work
- Operation

- Maintenance

This training is intended to train engineers and technicians who

are necessary of the execution of this project.

At présent,_TANESCO has established Training Institute, and the
graduates from this institute have been educated to the
Certificate level as technical personnel. Most of the graduates
are employed by TANESCO.



.2)

ED]

The number of substation maintenance personnel working for

TANESCO is 53, as shown below:

- Engineers 3
- Technicians 30
- Electricians 20

Total 53

In the training program planned by TANESCO, the followings are
requested as the Conients of training related to the design,

construction, operation, and maintenance of substations:
Personnel to be trained

{1} Engineers: - 8

{2) Technicians: 4O
Period of training

(1) Engineers: 3 months

(2) Technicians: = 6 months

4y Method of training

3)

(1) Lectures

{2) Practical training (e.g., factory training)

{3) Participation in projects

(4) Field trips
Level of training
(1) Engineers

The design, construction, operation, and maintenance of
substations. _To ba able to conduct maintenance of all sub-

station equipment unaided.




{2} Technicians

To be able to understand electrical and mechanical
drawings. To acquire general knowledge about the mainte-

nance of substation main equipment.

7.2.3 Distribution Line Division

(L)

(2)

Present State

At present, the.training of distribution line personnel in TANESCO

is given in the manner stated below.
1) On-the-job training at construction sites.
2) Participation to the training course held by TANESCO.

a. Design
Construction
Operation

d. Maintenance

3) Participation to the training course held by other agency or

training source.

a. NORAD
-b. JICA, etc.

TANESCQ's Training Program

At present, in the distribution line division of TANESCO, training
program of personnel for design, construction, operation and mainte-

nance is as follows:
1) Personnel to be trained

"Engineers and technicians to be trained.
a. Engineers : 12

b. Technicians: 30



2)

3)

4)

Method of training

a. Lecture _

b. Training_at const;ru_ction sites (O'JT). fg;
c. Training at the home offiée of foreign consultant

Design works

Visiting construction sites

Visiting manufacturing factories

Witnessing to various test
d. Participation to the project executed by TANESCO
e. Participation to the training course held by other agency or

training source

Period of training
a. Engineers : 3 months

b. Technicians : & months

In case of participation to the training course held by other

agency or training source, training period depends on these.

Level of training

a. Engineers : To be able to conduct design, construction,
operation and maintenance of 33 kV transmis-
sion lines, 11 kV and low voltage distribu-

tion lines without any help.

b. Technicians : To be able to understand draﬂingé:for_33 kv
transmission lines, 11 kV and low voltage
distriﬁﬁtibn'lines, and to execute construc-
tion works ‘in accordance with draﬁiﬁgs.

To acquire general knowledge of distribution

lines.




7.2.4 Telecommunication Division

Telecommunication Division suffers a shortage of personnel. While

sufficient number of personnel 1s not stationed at each site, the
work of the personnel is occupied in the trouble shooting and the
repair of equipment. Because of this reason, works related to the
general management of facilities and the plans for the construction,
expansion, and improvement of facilities have not been conducted
sufficiently, and personnel for these works has not been trained
adequately. Generally speaking, the service life of telecomnunica-
tion equipment is shorter than that of other electric power
equipment, and minor expansion and improvement are reqguired fre-
quently after the commencement of operation. Therefore, the manage-
ment of equipment and plannihg works are important issues. A high
priority should be given to the training of personnel for the execu-

tion of these works.

Step Contents_of Training

1 Study of general equipment configuration models.
Understanding of the actual state of the operation of
equipment at other electric power companies.

2 Preparation and execution of:

Telecommunication equipment inspection criteria
matching the actual state of TANESCO.

Standards for telecommunication equipment and
facilities.

3 Formulation of future plans.

7.2.5 Protection Relay System Division

The training in Protection Relay System Division is classified into

the following 3 steps:



(L

(2)

(3)

Bagic Training 1

In this training, the trainees will measure voltage, current, and
phase difference, which are varied according to the connection
method of transformer and wiring method using several simplified
transformefs. They study the methods of wiring checking of instru-
ment transformer which is now under operation as well as the connec-

tion method to protection relays.
Basic Training 2

In thié'ﬁraining, hased on the achievement in Basic Training 1, the
trainees study the structure, operating principles, characteristics,
and application of protection relays, as well as the method of test-
ing and connection, from the textbook. Thereafter, the operating
test of protection relays is executed to confirm that theoretical
values in the texthook agree with actual operating values. The
trainees are trained both in theories and in practice so that they

can execute actual tests of protection relays at site,
On-site Training

In this training, the trainees will participate in actual regular

inspection.

Based.on the achievemeﬁt in Bagic Training 2,.they participate as
assistants of test persdnnel in the regular tests of protection
relays at site. They study the entire fields of work related to
regular inspection including not only the actial execution of tests
but also thé brocedures to conduct the regular inépection of protec-
tion relays, the compilation of data after tests, and the prepara-

tion of reports.




7.3 WORKSHOP IMPROVEMENT PROGRAM

7.3.1 Light Current Workshop

(1)

(2)

Present State

In the Light Current'Workshop, impaired sheets for the equipment are
repaired, and the parts for this purpose are stored in a warehouse

only for repair parts next to the office.

Propefly speaking, impaired sheets should be repaired by the

manufacturer.

However, such repair is not conducted at present because of the

problems of the time and cost needed for the repair.

In addition, the warehouse is very crowded by repair parts such as
diodes and condensers, as well as relatively large spare parts such
as coaxial cables and antennas. Although several persons are in
charge of the managemeht of thése parts, appropriate management of

parts is not practiced in the present situation.
1) Organization

Regional office of Light Current Workshop is established at
Iringa, Hale, Kidatu and Shinyanga other than Dar Es Salaam Head
Office, and these offices belong to Light Current Workshop of
Head Office.

2) Measuring Device/Eguipment

Table 7.3-1 shows the measuring device and equipment belonged to

Light Current Workshop.
Program

It is considered inevitable that impaired sheets are repaired by the
workshop to some extent. In order to fscilitate smooth response to
troubles, it is also important to obtain a sufficient number of

spare sheets at the time of the introduction of equipment,



For future renewal, expansion, and improvement of equipment, it

should be planned so that spare sheets will be obtained.

As for the management of spare parts and repalr parts, personal com-
puters should be introduced to achieve effective management of . the
above parts and effective utilization of manpower. With the stream-
lining of £he management of parts, we can use the maintenance

resources on a nationwide basis and expect wider usage of them.

The improvement program is as shown below:

Sten Contents of Improvement Program

1 Introdqction of Inventory Management System.

2 Registration of parts'in inventory at present.

3 Replenishment of insufficient parts.

4 Analysis of the trend of troubles based on the
frequency of the use of parts.

5 Formulation of the plans for the streamlining of
repair services and the expansion of the scope
of use.

And, the measuring device and equipment, which are considered neces-
sary for the improvement of function of Light Current Workshop and
for the closer cooperation between head office and reglonal office,

are shown in Table 7.3-2.
Protection Workshop
Present State

The Workshop in the Protection Workshop is equipped with testing

equipment, measuring instruments and apparatus, and spare parts.

The testing equipment includes voltage and current transformers for
testing, and testing equipment for ‘distance relays. There was also
evidence at the Protection Workshop of a signifiCant number of test-

ing units which had broken down or were not functioning properly.




(2)

The testing equipment which was functioning satisfactorily was
clearly in the minority. It was also observed that the testing
equipment itself was obsolete and old. It is clear therefore that
the Protection Workshop is short of, or lacks, testing equipment so
that it is currently not possible to carry out simultaneous tests in
several locations and install testing equipment at all of the three

branch offices {(Mwanza, Arusha, Iringa).

The above also applies to the Protection Workshop’s measuring device

(voltmeters, ammeter, etc.).

There is also a serious lack of tools. As there are no special
tools for protective relays, ordinary tools are used for maintenance
and inspection purposes. This creates the risk of damage to the

protective relay equipment.

Inventories of spare parts for protective relays are practically
non-existent, and the store shelves contain a number of broken-~down
unit. When protective relays break down again, it is therefore not
possible to replace a whole set of protective relays so that parts
from the broken-down protective relays are taken out for alternative

use, with the need to repair.

No particular provisions were made to ensure inventory control of

spare parts.

Plans

The Protection Workshop has the following equipment plans.
a) Test Equipment

The Protection Workshop acting as the central coordinator for
protective relay equipment as well as the Ubungo Grid Substation
with its extensive protective relay equipment and the Ilala
Substation“héve-each'a complete set of permanently fixed testing
equipment and use such fixed testing units to perform regular

maintenance and take responsive actions to fault and accidents.

Two sets of portable testing equipment, will be provided at the

Protection Workshop, coordinating the distribution substations



b)

c)

'd)

at Dar Es Salaam, while the branch offices (Mwanza, Arusha, and
Iriﬂgé} all have one set each. One of the two sets of portable
testing equipment at the Protection Workshop is used for carry-
ing out regular maintenance in the distribution substations.
The other set is used for simple testing at the Protection

Workstop and for emergencies.
Measuring Instruments

The Protection Workshop has a total of eight voltammeters used
either for fixed or portable testing equipment (six fixed and
two portable units). It also has two phase and frequency meters

and two multi-purpose meters.

The Protection Workshop as well as the Ubungo Grid Substation
and the Tlala substation are equipped with four voltammeters,

two phase/frequency meters and ore milti-purpose meter each.
Tools

The Protection Workshop has three tool sets for protective
relays while the branch offices, the Ubungo $ubstation and the

Ilala Substation have one set each.
Spare Parts

At present, stocks of spare parts for replacement in a breakdown
are available in such small number at the Protection Workshop
that their urgent repair by the manufacturer is required in an

emergency.

In the future, it will be necéssary to purchase at least one
complete set of spare parts when protective relays are replaced

dr'ﬁewly installed.

Inventory control will require the establishment and regular
testing of a database recording spare parts specifications and

the dates of manufacture.




7.3.3 Electrical Workshop

(L)

{(2)

Present Sfate

Electrical Workshop is mainly engaged in the tests of 11 kV/400 V
and 230 V step-down transformers. Insufficiency and inadequacy are
recognized in many of the testing facilities and testing equipment,

and services are not performed completely.

Although the workshop itself has plenty of space, there are problems
such as that there is no fixed place for the temporary storage of
transformers, as well as the insufficiency of transportation

facilities, and tests are not conducted efficiently.
1) Organization

Electrical Workshop is established only at Dar Es Salaam, and no

regional office is established,
2) Equipment/Tools

Table 7.3-3 shows the egquipment and tools belonged to Electrical

Workshop.
Program
The improvement program is outlined below:

1) Repair of impaired testing facilities, testing equipment, and

transportation facilities.

2) Rearrangement of space for effective utilization of space in the

workshop.

3) Replenishment of insufficient testing equipment to improve the
accuracy of transformer tests and the revision of the contents

.of tests.



.3.4

(1)

(2)

4) Required Equipment/Tools

The equipment and tools, which atre considered necessary for the
improvement of function of Electrical Workshop, are shown in

Table 7.3-4,
Meter Workéhop
Present State

The calibration and repair of watthour meters are executed at Meter
Workshop. The accuracy of the calibration of watthour meter is not
high because of the superannuation of the testing equipment for

calibration.

Repair is conducted using parts of impaired wattmeters because of

the shortage of spare parts for repalr.
1) Organization

Meter Workshop is established only at Dar Es Salaam, and no

regional office is established.
2) Test Equipment
Table 7.3-5 shows test equipment belonged to Meter Workshop.

Judging from the contents of this table, old-fashioned test
equipment is still utilized. Since the calibration'of watthour
meter contribute to the revenue of TANESCO directly, immediate

improvement of test equipment is expected.

Program

Watthour meter are installed at the customers, and based on this
meter-reading electric tariff will be collected from each customer.
Therefore, watthour meters must have a high precision and-accuracy.

Therefore:

1) Renewal of testing equipment for calibration is required

urgently.




2) Purchase of parts for repalr and purchase of watthour meter

should be carried out.

3) Required Test Equipment

The test equipment, which is considered necessary for the
improvement of function of Meter Workshop, is shown in Table

7.3-6.
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Table 7.3-1 Inventory List of Measuring De?icelEquiDment
{Light Current Workshop 1/2)}

No, Items Description Make and Type Quantity Condition f§§
1. RF Wattmeter Plus Element Model 40, RIRD 4 2 Defective
{2-500 MHz 50-150 W) :
2. | ECS-FX Exchange Kit - ALBIS-ECS - Good condition
3. Signal Generator Schwarz, SMX ' 4 "
4 | True RMS NILLI Voltmeter RACAL DANA 4 ’
5. Impedance Measuring SFZ-1 W & G 4 "
Attachment
6. Work Bench Lamps R5-Stock No. 3 i
' (Twin) 220 Vac, 15 W 549-583
7. | Work Bench Magnifiers RS-Stock No. - -
and Replacement Tubes 548.704
8. Transport Case, - 4 Good condition
Alluminium
9. Digital Power Supply Thurlby RS~Stock -3 *
3¢ VDG, 2 A No. 610-461
10. | Engineers Tool Kits RS-Stock No. 8 Used
(Zipped) ' 542-093
i, Bench Digital Multimeter Beckmann 350 1 Defective
' - RS~Stock No.
610-146
iz, Portable Analogue PRC-M3AE 8 4 Defective
Multimeters Folding Range '
13. Radio Antenna Reflection PYE-68-174 MHz & 1 Defective
Meter _ 400-500 MHz
14, Communication Analyzer Motorola R200 ID | 1 Defective
15. | Level Meter SPM 31 W & G BN 4504/01 4 2 Defective
16. | Functional Generators -HP, 3312A, Hewlet 4 Good condition
Packard
17. | Level Generators PS20, W& G 4 Good condition
18. Oscilloscope BRC, M6011 4 Good condition
19. | High Resolution Counter Phillips, MS5799 4 | Good condition




Table 7.3-1 TInventory List of Meagsuring Device/Equipment
{Light Current Workshop 2/2)

No, Items Description Make and Type Quantity Condition
20. .Industrial Avometer MK16 Model 8 RS-Stock 4 2 defective
with Complete Accessories No. 653-020
21. AMIFM Modulation Metef Racal Dana 5332 4 Good condition
22. Universal Counter Hewlet Packard 4 Good condition
53154
23, Tektronic TM 500 Taktronics 4 Good condition
: 838183/031
24, | Dummy Loads ETIZ21 P3E PA | 4 Good condition
25. .Dummy Loads ETI10l P3E GA 4 Good condition
26. Power Supply. 0-60VDC/15A Hewlet Packard 6 2 defective

627 & B/2150




Table 7.3-2 List of Measuring Device/Equipment
Required by Light Current Workshop

No. Ttems Description : Quantity
1. | RF Wattmetter Plus Elements (2-500 MHz, 50-150 W) 4
.2, ﬁbrk Bench Lamps (Twin) 220 Vac, 15 W 10
3. Work Bench Magnifiers and Replacement Tubes 10
4. Engineers TodlzKits 20
5. Technicians Tool Kits ‘ | 20
6. i) Séldefing Stations 50 W 10
il) Electronic Soldering Irons 50 W 10
7. Standard Soldering Irong 25 W | . 20
8. Bench Digital.Multimeter . 6
9. Portable Digital Multimeters 30
_10. Portable Analogue Multimeters Folding Range 10
11. PC with Printer (Computer) 5
12, 3 Phasé Variac Transformer | 5
13, Regulated Power Suﬁply for Tesﬁing 110 VDC Equips. 5
14, Radio Antenna Reflection Meter 6
15. Communication Anélyzer _ ' 2
16. Vacuum Cleaners . 3
17. Runtron Track 1
18. Flambeau ' 10
19. Bench Triple Qutput Power Supply 3
20. Coaxial Adaptors 6
21, Level Meter SPM 31 2
22, Industrial Avometer MK16 with complete Accessories 5
23. Power Supply 0-60 VDC/15 A , ' 5
24, Battery Chérger _ ' 5




Table 7,3-3 Inventory List of Equipment/Tools (Electrical Workshop)

No. Items Description 7 Quantity Remarks

1. AVO Meters 1 Good condition
2, Insulation Resistance Meter 2 "

3. DC Test Set . : 3 Defective
4, Transformer 0il Test Kit 3 "

5. Transformer 0il Filter Machine 1 Good condition
6. Rail Turn Table 1 Defective

Table 7.3-4 List of Equipment/Tools Required by Electrical Workshop

No. Items Description Quantity
1. Control Desk with meters shown below 1

a. One meter 0 - 500 V scale for 400V monitor

b. One meter 0 - 40 kV scale for monitoring

"running” voltage

c. One meter 0 - 13 kV scale

d. One meter 0 - 40 kV scale

e, One meter 0 - 600 A scale
2. Variac Transformer

a. Main Variac : 1

b. Test Bench Variacs 5
3. AVQ Meters 10
4, Insulation Resistance Meter

a. 2.5 kv ]

h. 5 kv 5
5. DC Test Set

8. 40 kV test set : 5

b. 60 kV test set 5
6. Transformer 0il Test Kit 3
7. Transformer 0il Filter Machine 1
8. Forklift (3-ton) 3




Table_ 7.3-5  Inventory List of Test Fquipment (Meter Workshop} (1/2)

No. Ttems Description Year Acq. Q'ty
1. Substandard Watt meter 1957 1
2. Substandard Watt meter 1957 1
3. Substandard Watt meter 1957 1
4, Substandard Watt meter 1957 1
5. Substandard Watt meter 1957 1
6. Substandard Watt metex 1457 1
7. Substandard Ammeter 2.5/5A 1957 i
8. Substandard Voltméter 150/300f/600V 1957 i
9. Substandard letme£9r 150/300/600V 1957 1

10. Rotating subétandards 1 Phase- 1957 1

11. Rotafing gsubstandards 1 Phaée 1957 1

12. Rotating substandards 1 Pﬁése i957 1

13. Rotating substéndards 3 Phase 1957 1

14. Rotating substandards 1 Pﬁase 1975 1

15. | Rotating substandards 1 Phase 1971 1

16. Rotating substandérds SIPhase 1971 1

17, Roﬁating substandards 3 Phase _1975 -1

18. Rotating substandards 3 Phase .i§75 1

19. Osilloscope | i966 | 1

20, Phase Earth Loop tester -._1959 1

21. - FERRANT 3 Phase meter test set .1957 1

22. FERRANT 1 Phase meter test set 1970 - 1

23, Digital Multimeter i§85 - i

24, | Digital Multimeter 1985 1

25. A.C. CUﬁRENT CLAMP CT 231 1985 1




Table 7.3-5 Inventory List of Tegt Equipment (Meter Workshop) (2/2)

No, 1. Items Descfiption : Year Acq. Qty
26. A.C. CURRENT CLAMP CT 232 1985 1
27, Phase séquence indicator 1986 1
28, Phase sequence indicator 1986 1
29. Ecording AMP/Voltmeter | 1973 1
30. | LADIS AND GYR Stop. Watch 105  1e7s 1
31. Decade Resistance Box | | 1968 1
32. Test Plug E/E 1965 1
33, Test Plug Cénadian _ 1970 1
34, Power Factor Meter 110 V 1978 1
35. Power Factor Meter 230/400 V 1975 1
36. Zeﬂith Inéuléﬁion Flush Tester | 1957 1
37. Ultra Sonic Cleaner 1971 1




Table 7.3-6 List of Testing Instrument Required by Meter Workshop

No. Items Description Quantity
1. 3 Phase Testing Bench 1
2. One Single Phase Testing Bench 1
3. Stop Watches 10
4. Phanton Load for Meter Testing at Site 2

(In case where thare is no Consumer's Load)
5. Insulation Testing Equipment 1
6. Electronic Calculators | 10
7. Power Factor Meters for Single and Three Phase

Meters 4
8. Portable Substandard Energy Meters for Site Meter

Testing . 4
9. Substandard Watt-hour Meter for the Laboratory Use 2

10. Substandard Volimeters 2

11. ‘Tongue Testers 3

1z. Phase Sequence Indicator 4

13. Engineers Tool Kits 10

14. Multmeter Combined with Tongue Tester 6

15. Frequence Testing Equipment 1

]
s
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CHAPTER 8 ENVIRONMENTAL PROBLEMS

8.1 ENVIRONMENTAL ASSESSMENT

At present, economic recovery is of the highest priority in conducting
matters of state in Tanzania, and the actual circumstances are that
there is no room for attending to environmental problems..
Consequently, the condition is that regulations for environmental pro-
tection in construction of electric power facilities such as transmis-

sion lines and substations are practically non-existent.

‘It -is said there are no complaints from residents regarding trouble
due to electric power facilities such as corona noise and radio and
telecommunications obstructions. However, it is necessary for selec-
tion and design of transmission line routes and siting plans for sub-
gstations to be made giving thorough consideration to various problems
which will come up as the education level of the nation rises and
there is an awakening of consciousness, and especially, what actions
are to be taken in response to the effects of television breoadcasting

which will be commenced in the near future.

8.2  ENVIRONMENTAL ASSESSMENT MANUAL

Electricity-related Public Nuiséhces
{1) Electric Shock

Examinations must be made whether there may be risk of electric
shock from metal objects such as iron fences due to static elec-
tricity and electro-magnetic induction, and necessary measures

should be provided.

Transmission line - whether height above ground is too low

Substation " - whether trespacing is easy
{2) HNoise, Vibration, etc.

Examinations must be made regarding noise and low-frequency air

vibrations from transformers, and necessary measures should be

provided.



Natural Environment Problems

(1)

(2)

Impact on Ecology due to Installation of Facilities

Examinations must be made of impacts in case of cutting of vege-
tation for securing transmission line rights-of-way and steel
tower construction sites, and of the possibility of soil erosion
and sliding occurrences due té rainfall, and necessary measures

should be provided.
Impaét on- Scenery

Examinations must be made concerning changes in scenery due to

transmission.lines passing through tourism sites and necessary

measures should be provided.

Social Environment Problems

(1)

(2}

(3)

Impact on Historical and Cultural Assets due to Installation of

Facilities

It is necessary to give consideration that places which will
cause harm to important historical and cultural assets will not
be made sites scheduled for projects. When it is unavoidable for
such places to be made préject sites, it will be necessary for
environmental protection measﬁres to be provided including

changes in construction schedules and budgets.
Impact on Existing Infrasttucture_

Examlnations must be made regarding possiblllties of obstacles to
transm1931on routes of microwave 01rcu1ts, receptlon trouble for
radio and television. and traffic restrictions at road crossings

and river crossings,?and necessary measures should be provided.

Impact on Land Use

Examinations must be made regarding possibilities of'lbwéring
degrees: of land use upder transmission lines and around steel

tower sites, and necessary measures should be provided.




Others
§§§ (1) Envirenmental Impact during Construction

i)} It is necessary to ascertain that land rented for use for
temporary works and other purposes is restored to 1ts origi-

nal condition and returned.

11) Obstructions to Other Facilities
It is necessary to ascertain that interference to traffic
will not occur due to transmission line conductors not being

strung to the specified height during comstruction.

$11) Water Pollution due to Foundation Work
1t will be necessary to ascertain the appropriateness of

muddy water treatment.
It is necessary for studles to be made of ground-water

salination due to ground-water pump-up near seashores.

(2) Environmental Monitoring

It will be necessary for appropriate monitoring to be carried out

regarding the various items for checking mentioned above when (:)
it is thought impacts will be small but the Judgment 1is that mon-
itoring is needed, and (:) measures are provided but monitoring

is needed to check whether the measures are proving effective.
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8.4 REVIEW OF THE ENVIRONMENTAL ASSESSMENT RESULTS

8.4.1

8.4.2

Environmental Assessment Results

TANESCO has sent the Environmental Assessment Manual and
Environmental Assessment List prepared by the Study Team to the
National Environment Management Council with the request to carry

out an environmental assessment study.

The results of the environmental assessment study are presented in
Table 8.4-1,

Review of the Environmental Assessment Results

The present study has made reference to a number of problems,
including the damage caused to plant and animal 1ife as a result of
the installation of power transmission lines and the injurious
effect on the lamndscape due to the erection of steel pylons. it
should be noted, however, that neither of these problems is liable
to cause any dramatic change from the present condition (that is,

the environment as it exists now).

Table 8.4-1 gives, in the column entitled "Scheduled Countermeasures
under Review and Responsive Policiegs" of the Environmental
Assessment List *Assessment Study Results), the policy measures
envisaged to meet the.problem areas which have been pointed out.
Under the heading of the "Problems for the Natural Environment",
reference is made to the damaging effect on the fauna and flora
under the power transmission lines and the loss of the diversity of
wildlife. It is felt, however, that the transmission line construc-
tion project will not give rise to any particular problems since the
transmission line is routed, in part, through secondary forestation,
agricultural land and swamps and also because the transmission line

has a comparatively short route extension.

Under the heading of the problems to the social environment, refer-
ence is made to the interference problems that transmission line
construction project may cause to radio and television reception.

In this context, it is felt, however, that electromagnetic interfer-



ence problems”willIBCtually affect microwave wireless installation
to a worse degree than radio and Television reception. It will
therefore be important to notify the scheduled routing for the
transmission lines to all bodies concerned, notably_the Tanzania
Posts and TelecémmuniCations Public Corporation and the Armed Forces
of Tanzania so as to seek confirmation of the risk of interference

problems arising as a result of the transmission line.

It will also be necessary to take the appropriate action or actions

to meet any other problems areas.

The problem areas pointed out in the present assessment study and
the many precautions to which reference has been made in the
Environmental Assessment Manual should be dﬁly taken into considera-
tion in the establishment of the detailed designs and construction
plans so as to ensure that environmental considerations will be

fully taken into account in the eventual plans.




8.4 Review of Environmental Assessment Results

8.4.1 Environmental Assessment Results

8.4.2

TANESCO has sent the Environmental Assessment Manual and
Environmental Assessment List prepared by the Study Team to the
National Environment Management Council and requested an environ-

mental assessment.
fhe results are given in Table 8.4-1,
Review of Environmental Assegsment Results

A number of points were brought up in the investigations just made
such as destruction of vegetation by transmission line construction,
and effects of steel towers on scenery, but none of them will be

enough to greatly change the present state {present environment).

The principles for dealing with the matters pointed out have been
indicated in the column "Measures Planned to be Provided and Policy”
in Table 8.4-1, Environmental Assessment List (Assessment Results)
and under the item on "Natural Environment Problems" the destruction
of vegetation under transmission lines and loss of bio-diversity
were considered problems, but the proposed transmission lines will
be going through secondary forests, cultivated land, and parts of
swamps, while the length is comparatively shert, and will not pose a

problem in particular.

Under the item on Social Environment Problems, the obstruction of
radio and'£e1evision reception is pointed out, but actually, it is
thought radio wave obstructions to microwave radio facilities will
have greater effects than radio and television reception trouble.

Accordingly, it is important to confirm whether problems of radio
wave obstruction will arise presenting the projected transmission
line construction route to Tanzania Posts and Telecommunications

Corp. and the military.
Proper steps must be taken regarding other problematic peoints also.

Detailed designs and construction plans should be made taking into

consideration the matters pointed out to pose problems in the



recent investigations and the various items to be paid attention

indicated in the Environmental Assessment Manual, to prepare a plan

giving thorough consideration to the environment. -
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CHAPTER 9 COST ESTIMATION

9.1 CONSTRUCTION WORK SCHEDULE

9.1.1 Summary

(L)

Such expenses as are necessary to newly construct, expand, and mod-
ify the facilities at the time of implementation of the master plan
are examined on the basis of 15 years for the long-term plan and 5

years for the short-term plan, regpectively, starting from the ref-
erence year, i.e. from the end of 1992. The work schedule is pre-

pared in the form of bar charts.
Construction Work schedule (Bar chart)
1) Long-term plan

The long-term plan applies.to construction and other works on
the facilities and substations. The time period is 15 years
starting from the reference year end of 1992, i.e. until the end
of 2007. Table 9.1-1 shows the relevant construction work

schedule.
2) Short-term plan

The short-term plan is a detailed proposal for the construction
and other works on the facilities and éubstations. The time
period is 5 years starting from the reference year of end 1992,
i.e, until the end of 1997. Table 9.1-2 shows the relevant con-

struction work schedule.









Table 9. 1-1

Construction Schedule for the Long Term (Master Plan) Study (1. 2)

on Dar Es Salaam Power Supply System Expansion

Augusl, 1993

[tem Month

Year

I
1993

1956

1997

1998

1
1999

12 369 12

1

2

3 6 9 1

2

3681

12 36 9 12

2001

10
2002

1
2003

2004

I
20006

36 9

]

2 3691

2 36 9 I

Iala

44“§ 6 9 12
e

lala 132kV

Zh
%

VD LX)

Ubungo 132kY

Tandale

Chang' cube

Kurasini

Mbezi

Kﬁnduphi

7 Factory Zonell 132kV

L "‘/y/.’f, 2,21’

| Ubtingo 132KV

Kariakoo

liala

Mbagala

Kurasini

Tabala

Mikocheni

Kigamboni

Temeke

Mburahal i

Kitunda

Yombo 132KV

Factory Zonedll 132kV-
_

Factory Zonell 132kV

Oyster Bay 132kv

Uhungo 132V

Kariahoo

Kigauboni

Kurasini 132kV

Yombo

Oyster Bay

Mhezi 132kY







Construction Schedule for the Long Term (Master Plan) Study (2 ,72)
on Dar Es Salaam Power Supply System Expansion

August, 1993

Year 1 2 3 4 5 6 7 8 9 12 13 i 15
1993 1994 1995 1996 | a9 1998 1999 2000 2001 2004 e | 200 00 |,

Item Month 36912 36912 36912 36912 36912 369142 360912 36912 367912 . 2 36 9 12 369012 36912 364912

Mbezi ~ | \ :

| Mikocheni ' N -
jCity Centre 132kV 7

[ala 132ky K )

 tpanga T

City Cenlrem

Factory Zonell B )

Msasani I

Mbagala 132kV

Youbo 1324V o







Table 9.1-2 Construction Schedule for the Short Term (Maétm_ﬁ Plan) Study

on Dar Bs Salaam Power Supply System Expansion

August, 1993
Year 1 2 3 4 5
1993 _ 1991 1995 19% 1991 Renarks
[tem Month i 9 12 3 6 2 6 12 3 § 9 12 6 9 12
llala gfzfy ' il | 1 | 1 ] | | | T
lala 132/33V s
Ubungo 132KV AT ) 4
Tandale ) )
Chang’ onbe o o
Kurasini -
Mbezi D ; o
Kunduchi h D g )
Factory Zonelll 132kV - EW
Ubungo 132KV L
kariakoo - B
77 A R I R N R R N ) |
Hbagala ) 7 |
Rurasini B S |
Tabata |
; i

i

!

I

1' —

i

. _Tﬁ










9.2 COST ESTIMATION

9.2.1 Summary

(1) Approximate project cost summation

The optimization of power facilities included in the master plan for
the Dar es Salaam city power supply system expansion plan is as
stated previously, and the approximate costs needed for the plan are

as shown in Table 9.2-1 and Table 9.2-2.
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{2) Conditions for cost estimation

1) Summary of construction works

Summary of construction works presently under plan are as shown

below:
(a) Transmission line facility

To be carried out in terms of direct management construc-

tion works by TANESCO together with éngineer dispatched.

(i} Construction of new 132 kV and 33 kV transmission

lines

(ii) Expansion of 132 kV and 33 kV transmission lines
(1ii) Modification of existing lines
{b) Substation facility

To be carried out in terms of installation works by

contractors.
{i) Construction of new substations
{il) Expansion of existing substationé
{(iii) Modification of existing subétations
{c) Distribution 1iné facility

To be ‘carried out in_terms of direct management construc-
-tion works by TANESCO with EngineersITechniéians being

dispatched.

(1) 11 kV distribution line associated with newly estab-
lished substation

'33/11 kV substations are newly constructed in 10

places and expdhded in 12 places. From those

substations, 77 cct of feeders are drawn out via

underground wire (17.7 km). In connection with it, 11

9 —12



kV overhead distribution lines are newly constructed

for a length of 44 km, and existing lines are to be

replaced with new ones for a length of 77 km.
(ii) Interconnection line and low-tension distribution line

In connection with construction of new feeders as men-
tioned above and in order to reinforce interconnection
of divided existing 11 kV distribution line system (3
divisions and 3 interconnections type), 231 switches
are newly added. As for low-tension distribution
line, only repair works of existing 11 KV distribution
lines are performed in connection with construction of

new 11 kV distribution line.
{d) Others
{i) Construction vehicles

(ii) Equipment and construction materials

(iii) Construction tools and measuring instruments

General tools and measuring instruments for use by

construction groups.
2) Conditions for estimation
(a) Time of estimation

The end of December, 1992, is taken to determine the unit
price of construction materials and labor cost, etc. which

are to be used to calculate total costs.
(b) Determination of foreign exchange rate

The currency of the United Republic of Tanzania is the T
shiliing (Tsh). 1Its exchange rate against the Yen and U.S5.
dollar is shown in Table 9.2-3. From these tables, it is

found that the average rates (TT5 rate) in the past six

years are as shown below omitting the figures below the

third decimal place.
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'(c)

(d)

Rate of rise in commodity price

Rate of rise in commodity prices in Japan and Tanzania 1s

excluded from the estimation of the costs.
Conditions for cost estimation
(i) Details of approximate costs

Details of the costs are as shown in the following

table:
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®

Item

Description

1. Construction materials
and equipment costs

-

3.

2)

3)

Construction materials and
equipment costs

Costs of construction
materials and equipment for
facilities

Costs of spare pértsl
vehicles/tools

BEquipment installation cost

Cost of dispatch of
engineer(s)

Transportation costs

1

2)

3)

4)

5)

6)

Packing‘coét

Shipping expenses

Ocean freight

Port expenses

Inland transportation
expenses

Transport insurance premium

General overhead administrative
expenses

4, Design management fee

Prices of granted construction materials
and equipment for installation

Price of spare parts for facilities,
construction vehicles and tools

Installation costs of substation
facilities :

Wage, daily allowance, hotel charges, and
airfare for engineer(s) to be dispatched.

Export packing cost of construction
materials and equipment

Customs clearance fee, warehouse storage
fee, and stevedoring charges in Japan for
construction materials and equipment

Marine transport expenses for
construction materials and equipment

Stevedoring charges, wharfage, and
warehouse storage fee in Tanzania for
construction materials and equipment

| Land transportation expenses for

construction materials and equipment
up to site

Insurance premium in respect of transpor-
tation of construction materials and
equipment from maker's factories in
Japan to site.

Eipenses incurred at headquarters or
the like in connection with this plan

Expenses incurred in connection with
detail design, preparation of tender
documents, tender, construction manage-
ment, etc., and expenses for site survey
which is needed for detail design

Note) Extra costs, import tariffs and costs for items implemented by TANESCO

are not shown in the cost breakdown.
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Table 9.2-4 Exchange Rate of Dollar v. Tanzanian Shiling
(Shiling per dollar)

w

Year{Month Rate (Tsh/$) Remarks
1992 End of Month Average in
Middle of Month
July 325.00 313.64
August : 325.00 325.00
September 325.00 325.00
October 325.00 325.00
November 335.00 328.33
December _ 335,00 335.00
Average 325.32
& 325
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(ii) ©Philosophy for qost estimation

a} Procurement source for construction materials and

" equipment

Gravel, sand, cement, and wood are to be procured in
Tanzania. Other construction materials and equip- '
ment than those should be procured in Japan because

of the following reasons:

. Since the construction: period for this project is
very short, it is risky, in view of delivery

period, to try'ﬁo procdre in other countries.

. If procured in other countries, it takes a longer'
time and needs much more expenditﬁte with regard
to faétofy'apprqval tests, submission and return

of approval drawings, etc.

. Tanzania prefers the use of Japanese products

because of the no-accident record of Japanese

products.

. Since the design of facilities is undertaken by
Japan, it is difficult to warrant quality of com-
pleted facilities if eguipment are supplied from

other countries.

. Design norms and related matters are based on
Japanese standards; thus it may most probably be
difficult to obtain such products as exceed these

standards.

TANESCO construction staff are mostly accustomed
to handling Japanese products and construction
materials through previous iﬁprovement wdrks per-
formed through Japanese aid grants; thus special
instructions in handling are not necessary at all

as far as Japanese products are in use,




.bB

c)

. Japanese products are already adopted into most
part of the present distribution facilities of Dar
Es Balaam city thus largely encouraging, it may be
sald, the standardization of construction materi-
als and equipment as well as construction methods

currently promcted by TANESCO,
Construction materials and equipment costs

Construction materials and equipment costs consist
of such three items as construction materials costs,
Equipment installation cost, and Engineer(s) dis-

patching cost.

Labor cost included in the Equipment installation
cost 1s for workers employed locally in Tanzania to
carry out construction works of substations. As for
percentage to be used to calculate local labeor cost,
a presumed percentage that is two times Japanese
standard percentage is adopted assuming the ability
of local wofkers to be about 50 that of Japanese

workers.

As a rule, such construction tools as are furnished
from Japan shall mostly be used. However, with
regard to other tools than those which are needed
for the construction works, payment of the rent for

these tools are to be included in the tool cost.
Transportation costs

Transportation costs consist of such six items as
Packing cost, Shipping expenses, Ocean freight, Port
expenseg, Inland transportation expenses, and
Transport insurance premium. As for the inland
transportation expenses, among other, goods are to
be carried up to the TANESCO's construction materi-
als and eﬁuipment storage space in Dar Es Salaam

city as described in the attached Construction mate-

rials and equipment inland transportation plan,
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(1ii) Time series analysis of cost estimation

Table 9.2-5 shows analysis of cost estimation on a

time series basis over 15 years.







Table 9,2-5 Construction Cost for the Long Term (Master Plan) Study
on Dar Es Salaam Power Supply System Expansion

August, 1993

Unit: Millien Yen
Year 1l 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1993 1994 1995 1996 1597 1998 1999 2000 2001 2002 2003 2004 20035 2006 2007 Total
Item Month 6 9 360 6 ¢ 3609 6 9 3689 6 9 376 9 6 912 36 912 369 12 36912 3691236912 36912

Transmission Line 255 227 3g 487 190 754 149 2,101
Facility

Substation 1,466 1,300 127 1,649 622 229 1,900 449 490 8,232
Facility

Distribution Line 96 86 6 83 30 11 95 22 24 453
Facility

VehiCIBSltools 116‘ 102 12 150 56 21 167 40 44 708

Others 58 51 6 78 28 19 80 21 22 354

Total 1,991 1,766 150 2,447 926 271 2,996 332 729 11,848
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