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The Maintenance of Local Exchanges
in Helsinki, Finland

M.

HARVA, EXECUTIVE

VICE PRESIDENT, HELSINKI TELEPHONE COMPANY

P. PACKALEN, CHIEF OF EXCHANGE OPERATIONAL BUREAU, HELSINKI TELEPHONE COMPANY
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The Helsinki Telephone Company was established in 1882 and the first auto-

matic exchange of step-by-step type way put into service in 1922, Crosshar

exchanges were introduced in the area in 1950, Thiy article deals with the

maintenance organization in the Helsinki area and compares the operating

resulty and maintenance efforts for the crossbar exchanges in relation to an
average for all exchanges in the area.

Maintenance Philosophy

A curve depicting the correlation between time spent on the maintenance of
automatic exchanges—ie. operational costs—and operational reliability is a
hyperbola: maintenance time eventually grows much faster than reliability.
Towards the end of the curve any increase in reliability becomes insignificant
compared with other factors, such as mistakes by subscribers. There is no sense,
theretfore, in blindly aiming at maximum reliability without counting the cost.
The ratio between repairs and maintenance must be so fixed as to give adequate
reliability at a reasonable cost.

Ideas differ regarding the proper relationship between preventive and correc-
tive maintenance. Accentuated servicing leads to “preventive maintenance’-
a constant round of adjustments, cleaning and replacement of parts performed
in an effort to prevent any breakdown from occurring. The result is a relatively
high and constant level of reliability, but also high expenditure. On the other
hand, cutting down maintenance and concentrating on repairs reduces costs
but also diminishes reliability to an undesirable degree. Eventually it may
lead to major defects—possibly to a complete breakdown.

Helsinki Practice

The present practice in Helsinki is based on a variety of supervisory mea-
sures. Generally the equipment is touched only when a defect is to be eliminated
or when necessitated by the operational statistics. The extent and cause of the
failure are then ascertained and action is taken. The result is a steady level of
rehability and reasonable costs.

The idea of planned maintenance based on service supervision was first put
forward in the Helsinki Telephone Company in 1938, Owing to the war and the
difficult post-war period. it could only be put into practice at the end of the
1940°s. The Company's network comprises exchanges designed on three different



Fig. 1
Helsinki Telephone Company area: exchanges
and exchange areas

principles, and maintenance has been developed accordingly. The essential
features are:

[] The reliability targets are set by the Board of the Company with due regard
to the Company's economy and standard of service.

] Exchange equipment is subject to fixed norms which it must satisfy within
the guarantee period at the latest.

[ | Qualitative service control is based on fault statistics, traffic observation and
test calls. Automatic equipment is used,

|| Maintenance is planned by a team that collects data and proposes the type.
extent and priority of maintenance operations,

[ ] Repair and maintenance personnel are directed to their jobs from a central
office according to a daily plan that can be supplemented throughout the
day, as required.

Company Area

The arca of the Helsinki Telephone Company (Fig. 1) comprises the town
of Helsinki and part of the province of Nyland. Its population is about
740,000 and it covers approximately 3,700 sq.km. The total number of subscriber
lines at the end of 1965 was 208,130, and there were altogether 296226 tele-
phones on them—making roughly 0.4 per inhabitant,

The area is fully automatized. The exchanges number 143, of which six in the

centre of the town. 18 in the suburbs and 119 in the rural area. They vary in
size between 50 and 50000 subscribers. They are operated by a staff of 169, of

3



Operations

Department

Exchange Lines Planning

Op. Bureau Bureau Bureau
Opotation il ey Complai Qpers apeaen Operational Traffic Accident

o ransmission [ 3 [+ o E bse . P b
Exchang Exct Office snice Line Plant PABX's RREOMY o
L
Fig. 2

Organization of Operations Department

whom 148 technical personnel. The exchange equipment includes a step-by-step
design first introduced in 1922, the newer crossbar equipment dating from
1950, and a motor selector design dating from 1957,

Maintenance Organization

The organization needed to satisfy the maintenance demand can be built up
in several ways. The first thing is to consider all factors which influence the
form of the organization. These factors, of course, vary within wide limits
according to local conditions. The size of exchanges, their geographical location,
the type and quality of the line plant and switching equipment, the quality of
the maintenance personnel (degree of schooling) and their number, the character
and quantity of the traffic. arc examples of such factors.

The Helsinki maintenance is managed by an Operations Department. with
burcaux for lines and exchanges, a carrier and radio maintenance office, a
planning bureau for control of the economic utilization of routes, traffic
measurements, traffic distribution and traffic quality control, and an accident
prevention office for fire protection, labour safety and similar guestions (see
Fig. 2).

The main objects of maintenance, however. are the exchange equipments
with their varying switching apparatus, auxiliary and signal devices and power
supply plants, These questions are handled by the Exchange Operational
Bureau, which is also responsible for PBX power plant maintenance and the
planning and installation of power plants. The present number of staff of the
Bureau is 160 persons (Table 1).

The main thread we have tried to follow in the organization of the Bureau
(Fig. 3) 1s that an acute case of disturbance should be taken care of as soon as
possible and that the preventive measures should be well planned. The acute
disturbances are investigated and handled by the staff in the four districts,
Centrum, Tolo, Sornas and the provincial exchange district. The large exchanges
(20,000-60,000 lines) are manned during heavy-traffic hours. Motorized staff
are sent to the medium and small exchanges. At low-traffic periods. e.g. in
the evenings and at nighttime, some of the maintenance staff remain in their
homes. prepared to turn out in an emergency.

A technical control group and the work planning staff are responsible for
the planning of the test programs and preventive measures. These plans are
executed by special work groups organized for this purpose. Power supply
and associated questions are taken care of by the power group. The distribution
of work to the maintenance staff as well as to the work groups is done from a
common Job Distribution Centre to which is also concentrated the supervision



Fig, 3

Organization of Exchange Operational Bureau
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Table 1. Personnel of Exchange Operational Bureau
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Engineers 1 3 1 5
Masters 411 1 1 1 1 9
Operational techni-
cians 7101 1|1 10
Technical office staff 2 (12 2 16
Mechanics 32| 3 9 2 |46
Fitters
male 9 12 7128
female 20 23 4 |46
Total 160

of fault signals in the exchanges. This Centre is manned both day and night.
Subscribers’ fault reports, which have a tendency to come in with some delay,
are received by the Complaints Service where a preliminary test is made from
a remote control test equipment to determine whether the complaint applies to
the exchange or the line side, Subscriber complaints which apply to the exchange
side are transmitted to the exchange supervisory position by a pneumatic tube
system. The exchange and power supply equipments have alarm contacts for
indication of faults in preselected units or sections of units; other observations
of disturbances are made by the staff at work, during tests. measurements, etc.

‘ Exchange Operational Bureau ‘

Operation of exchange

Centrum district

Tolo district

Sornas district

Rural exchange district

Technical supervision
Work planning
Job distribution

|

Maintenance of exchanges

Maintenance of switching
equipment

Maintenance and operation
of power supply equip-
ment

Planning of power supply
installations

Supervision of electrical
installations

Installation of major power
supply equipment







