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1.0 SCOPE
This Specification comprises the regulations and measures which Contractor shall fulfill
to obviate dangerous contact voltages on pipes, equipment, and machines, in
proximity of high tension systems during the construction phase.
141 GENERAL
The Contractor is totally responsible that the work is carried out in accordance with
the requirements of this specification.
2.0 GENERAL WORKING PROCEDURE DURING CONSTRUCTION OF THE
ENTIRE TRANSMISSION LINE
During thunderstorms at the construction site the risk in connection with work on
metallic equipment is increased.
Consequently, all work on the pipeline itself must be interrupted during such
weather conditions.
3.0 GENERAL MEASURES DURING CONSTRUCTION IN THE VICINITY OF HIGH
TENSION OVERHEAD LINES AND HIGH TENSION CABLES
It is important that, during work on the pipeline in the vicinity of high tension
systems, the personnel is carefully instructed about the elements of risk and the
purpose of the applied protection precautions.
Skilled foremen shall be made supervisors.
At work within a distance of at least 15m from high tension pylons for overhead lines
above 60 kV and within a distance of at least 50 m from high tension stations, the
contractor personnel shall wear electrically insulating boots and gloves.
Insulated tools shall also be used.
Agreements, concerning work within the declaration area of a high tension line, shall
be made with the electricity company, in question, as early as possible.
The electricity company shall be informed of work in the vicinity of the declaration area
of a high tension line.
Distance requirements from overhead lines and cables appear from FIGURE 1 to 4 and
from the requirements of Greek Public Power Corporation (P.P.C.)
Neither personnel nor tools and contractor's vehicles are allowed in the hatched area.
In special cases, it is possible to achieve a dispensation from the above distance
requirements, if it is judged that construction work cannot take place without violating
the distance requirements.
in such cases Contractor shall contact the electricity company in question to obtain
special instructions, concerning performance of the construction work.
Contractor is totally responsible that any instruction from the electricity company is
strictly adhered to and shall bear all expenses in this connection.
Contractor's personnel not using vehicles must not touch vehicles or units hoisted up by
the vehicles, sojourning under the network, and shall as far as possible keep away
from these.
Contractor's operator, who due to incorrect maneuvering, has come into contact with
high tension lines or so close to these that flashover takes place, must not leave the
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vehicle. Leaving the vehicle is highly dangerous.

The vehicle shall drive away from the hazardous area by its own force without
assistance from others else where shall wait until persons from the electricity company
have confirmed that the voltage in the high tension line has been interrupted. The
vehicle must not be left until then.

Special arrangements shall be made to avoid that wires on contractor equipment by
breakages may flow upward and touch high tension lines.

Digging and excavation work when crossing the routing of Public Power
Corporation (P.P.C.) high tension line, or closer than 70 m from pylon foundations and
other pylon construction parts, must not take place without special permission
from the electricity company in question.

Mounds, for example depots of excavated soil, must not be placed within the distance
requirements given by the (P.P.C.) regulations, unless special agreements have
been made with the electricity company in advance.

In case an agreement is made with the electricity company, concerning
interruption of an electricity installation, this will normally comprise:

At interruption of line instailations for 130 kV and above, as well as essential 50-60 kV
lines, a telephone shall be available at the site by means of which the electricity
company in question is able to call one of the Contractor's responsible site manager.

Before work starts, the site manager shall obtain work permission by the electricity
company. When the work has been completed, the site manager shall notify the
electricity company. At interruptions of long duration Contractor's equipment shall, at
the end of the work every day, be placed in such a way that the regulations in para 3.4
are fuffilled, and notice shall be given to the electricity company who will suspend the
work permission. Every morning, before the work is continued, work permission shall
be obtained from the electricity company. If a high tension line, for working reasons,
shall be put under operation, the work permission will be suspended, and the site
manager shall on demand of the electricity company without delay, ensure that the
requirements on distances in para 3.4 are fulfilled.

Excavation work, within a horizontal distance of 20 m from high tension cables, must
not take place unless agreement with the respective electricity company is available.

The electricity company shall state on site the location of the high tension cable. The
cable trenches are covered by concrete siabs 0.25x0.5m.

Regarding the uncovering of high tension cables, agreement with the various electricity
companies, concerning interruption or temporary removal of the cable installations in
question shall be made on time.

If damages occur to high tension lines or high tension cables during construction, the
electricity company in question shall immediately be notified.

Conductive connections must not be established between the pipeline and high
tension pylons or any other high tension installation.

In order to divert capacitive charging of pipeline sections, which are placed on
wooden support or the like in the proximity area, the following precautions shall be
taken:

- At distances of 50 m and below from the outer phase conductor.

If the pipeline exceeds 150 m, one earthing shall be installed. Additional
earthings shall be installed for every 500 m pipeline.
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- At distances from 50 m to 100 m from the outer phase conductor: Earthing with
earthing electrodes for every 500 m pipeline shall be installed.

The earthing electrodes shall be placed as far as possible from the high tension pylons
and high tension lines.

The following shall be used as earthing electrodes:
- a hot galvanized steel pipe with an external diameter of at least 25 mm or
- a copper coated massive steel pole with a diameter of at least 12 mm,

which is driven at least 0.5 m into the ground.
The earthings must not be removed before the pipeline section has been lowered in
the trench, and only:

- if an earthing is connected to the pipeline within a distance of max. 500
m and,

- after a bonding has been established, in para 4.3.

4.0 SPECIAL MEASURES DURING CONSTRUCTION WITHIN A PROXIMI
AREA

Due to the proximity of the transmission line within high tension lines, certain
sections of the transmission line route are classified high tension proximity area.

Actual high tension proximity areas are specified in the tender material.

During work, within a proximity area, certain precautions against dangerous
voltages on the pipeline system shall be taken, at the Contractor’'s expense.

To secure the contractor personnel, two alternative methods can be used:

a) Contractor's personnel shall wear electrically insulating boots and gloves.
Insulated tools shall be used.

All bellholes in the pipe trench shall be provided with insulating mats.

The insulating mats shall be of such an extent that a person has the metallic
parts, of the pipe system within reach only when he stands on the insulating mat.
Furthermore, all conductive parts which at the same time may be touched by
persons standing on the insulating mats, shall be bonded. The insulating mat shall
have a thickness of a minimum 5 mm.

The insulating mat shall be able to withstand a 50 Hz test voltage of at least 3 kV,
for one minute.

Before tested, the insulating mat shall be kept in 91-95% relative humidity at a
temperature of 20-30°C for 7 days.

Beliholes in the pipe trench shall be kept free of water by drainage or pumping. In
rainy weather the site shall be shielded with a tent or the like.

Contractor shall ensure that no unauthorized personnel can get in contact with
any part of the pipeline andfor apparatus connected to the pipeline within the
proximity area. '
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To avoid unauthorized personnel from getting in contact with the pipeline, the
Contractor must raise a fence around all potential sites.

The fence shall be marked in English and Greek: "Danger/High Voltage" and
“KINAYNOZ/YWHAH TAZH".

b) A number of temporary electrical earthings shall be connected to the
pipeline, and all pipe sections within certain subsections shall be in
electrical conductive connection. All temporary electrical connections shall be
established by the use of an insulated electrical bonding with a sectional area
of at least 50 mm? Cu (see para 4.3a).

If the pipeline construction includes permanent electrical earthings, the contractor
may benefit from this, i.e. it is advisable to construct these earthings in advance
of the pipe construction.

The temporary earthings shall be established in accordance with Job Spec. No.
799/4.

Position and resistance of the temporary electrical earthings shall be determined
in cooperation with the Client's Representative.

4.3 GENERAL PRECAUTIONS

At every welding within the proximity area of a new pipe string to the already
established transmission line, the following procedure shall be applied:

a) The two pipe sections shall be connected with a temporary, insulated
electrical bonding of a sectional area of at least 50 mm” Cu. The bonding
shall be attached to the adjacent pipe sections by secure and electrically
conductive mechanical connections.

The temporary bonding must not be removed until the welding has been effected.

b)  [f the pipeline in the trench is temporarily separated an insulated electrical
bonding of a sectional area of at least 50 mm? Cu shall be established in
advance. This shall be performed in the same manner as described under
para 4.3a.

The bonding must not be removed until the new weld has been affected.

The maximum allowable length of a welded pipe string, located above ground on
wooden supports or similar within the proximity area, must not exceed 500 m. If
this length has to be exceeded, due to local conditions, special precautions shall
be taken in cooperation with the Owner's Representative.

Outside the proximity area no restrictions are given regarding the length of the
welded pipe strings.
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SPECIAL MEASURES DURING CONSTRUCTION OUTSIDE THE PROXIMITY
AREA

Dependent on which of the alternative methods, is chosen in para 4.2, the following
precautionary measures outside the high tension proximity areas shall be taken:

Alternative a), para 4.2a

Dependent on the direction in which the pipeline is laid in proportion to the proximity
area, a space in the pipeline of approximately 12m shall be left open just outside the
proximity area to ensure complete electrical isolation between the pipe sections.

The pipe ends extending from the proximity area shall be properly enclosed and
marked in English and Greek: "Danger/High Voltage" " KINAYNOZ/YWHAH TAZH",

Only when permanent proximity precautions, limiting the touch voltages to
acceptable levels, have been installed, or when all work on the entire metallic
pipeline and hereto connected metallic installations have come to an end, the 12m
pipe string may be inserted, in accordance with the procedure given in para 4.2 and
4.3.

If it is not possible to observe the described electrical isolation between the pipe
sections, for instance during pressure testing, the procedures given in para 4.2a and
4.3 are valid for the entire metallic pipe system.

Alternative b), para 4.2b

The electrical isolation between the pipe sections shall be observed as described in
para 5.1.1. If this is not possible temporary electrical earthings shall be
established in accordance with para 4.2b.
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FIGURE1 & 2

DISTANCE REQUIREMENTS FROM LOW TENSION OVERHEAD LINES AND
CABLES.
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FIGURE 3 &4
DISTANCE REQUIREMENTS FROM HIGH TENSION OVERHEAD LINES 10-40 KV AND 40-400
KV
G | Bm

L

VLY

N I NN

£
=

7
7
%

Fig - 3
10 - 40 KV

B

&
15m %
T

15m

UL LT

W

LR,

2
’
7
7
7
/
/
/
7
7
7

A=
PR RR ' AN
Fig - 4
40 - 400 KV
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