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This technical description covers the supply of zinc coated steel Poles with 16side cross section used 

for double circuit 150 KV transmission lines. 

 

1. General Data 

 

1.1      Pole types are the following: 

           PE (22)   Straight Line Pole   S.H.: 22 m                                                             

           PE (26)   Straight Line Pole   S.H.: 26 m      

           PΓ22 (25)         22
ο
 Angle          S.H.: 25 m    

 

           PΓ45 (25)         45
ο
 Angle          S.H.: 25 m 

 

1.2     The general characteristics of double circuit 150 KV transmission lines are the following:       

                    

          Line Voltage                       :   150 KV                               

          Circuits                                :   Τwo three-phase circuits arranged in approximate vertical  

                                                          configuration at each side of the Pole  

 

 

         Shield Wires arrangement    :  Each Pole is equipped with one shield wire attached at   

                                                          the highest point of the Pole. 

. 

              

 

         Phase Conductor Data         :   ΑCSR GROSBEAK 636.000 CM  

              Overall diameter 25,2 mm, weight  1,3 Kg/m. 

                    

 

         Shield Wire Data                 :   Seven strand galvanized steel wire, overall diameter 9,5 mm,                                                        

                                                          weight 0,44 kg/m. 

 

  

         Insulator Data                     :   Horizontal Vee shape insulator crossarm on each point of support   

                                                         for suspension Poles (drawing: ΤΣΠEΓΜ 684) and fog type disc          

                                                         insulators of 254 mm diameter and 146 mm spacing for tension               

                                                         Poles  
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2.  Standards and Specifications 

 

The materials, the manufacturing and the testing procedures of steel Poles will be according to the 

following standards and specifications:  

 

           ΕΝ 1090-1                    :    Execution of steel structures and aluminium structures. 

                                                      Part 1 : Requirements for conformity assessment of structural    

                                                      comporents. 

            

           EN 1090-2                    :    Execution of steel structures and aluminium structures. 

                                                      Part 2 : Technical requirements for steel structures. 

 

EN  10025                   :    Hot - rolled products of non  alloy  structural  steels. 

                                                      Technical delivery  conditions. 

 

EN  10149                   :    Hot - rolled flat products made of  high yield strength for col forming. 

 

EN  10113                   :    Hot - rolled  products  in  weldable  fine  grain  structural  steels . 

            (Parts 1 & 2)                     Part  1 :  General  delivery  conditions. 

                     Part  2 :  Delivery  conditions for  normalised rolled  steels. 

 

EN ISO 1461              :    Hot dip galvanized coatings on fabricated iron and steel articles - 

                                          specifications and test methods. 

  

ISO 9606-1/2013        :    Qualification test  of  welders  - Fusion  welding. 

                                          Part  1 : Steels 

 

ISO 5817                     :    Fusion -  welded  joints  in  steel - Quality  levels for imperfections.     

 

ASCE  N
o 
72

                     
:    Design of   Steel-Transmission Pole  Structures.  

 

IEC  652                     :    Loading  tests  on overhead   line  towers.  
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3. General Characteristics 

 

Pole types PE (22), PE (26)  and PΓ22 (25)   are suspension Poles while, Pole type PΓ45 (25)  is tension Pole. 

Poles have been calculated as to sustain, without permanent deflection of any of their parts, the design 

loads as specified in Annex Ι. These loads include the factors of safety. Poles have been designed 

according to ASCE N
o 
72 “Design of   Steel-Transmission Pole Structures”. 

All Poles are 16side regular polygons composed by independent parts which all should have the shape 

of curtailed pyramid with the same slope of lateral sides 

The overlap length of the parts is at least 1,5 times the largest internal diameter at the area of the 

telescopic joint.   

The lower part of the Pole is boxed into a concrete base (Poles Foundation). The length of the Pole 

inside the ground is specified and shown in detail at the design drawings. At this part, at the area where 

the shaft meets the concrete, anticorrosion membrane should be used.   

Pole types PE (22) and PE (26) differ only at the length of the lower part while all other parts are the same 

and completely interchangeable. 

Pole type PΓ22 (25), in special cases, can be in creased by 10,00 m, in height by using an additional part 

(drawing: ΤΣΠEΓΜ 1680 A) as the lower part of the Pole. 

Every shaft should have indicative lines in order to assure the proper overlap length at the assembly.  

The lower indicative line should be 20 cm lower than the point of maximum overlap length in order to 

enable the exact measuring of the overlap length.  

The top of the Poles have water tight protection achieved by a properly shaped plate as shown in the 

drawings. 

 

4. Manufacturing Process 

 

The manufacturing shall be accorting to EN 1090-2, execution class EXC 3. 

Every part of the Pole will be manufactured by two steel plates, proper for shaping without cracks in 

cold forming, connected with longitudinal welds. Only high tensile steel should be used. 

Plate with a thickness smaller than 6 mm should not be used.  

The pole shafts for every type of pole should be completely interchangeable.  
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4.1 Welding 

 

All longitudinal welds and welds of plates at the points of support (only for phase conductors) must be 

tested with non destructive testing methods (N.D.T). The N.D.T. method applied in each case depends 

on the thickness of steel and on the ability to reach the welding area. 

For the welds described and for steel thickness equal or greater than 8mm, 100 % ultrasonic tests will 

be applied according to ISO 16810/2014 and ISO 17640/2010 and newer editions. The welding 

acceptance level according to ISO 11666/2010  is level 2. 

For the welds described and for steel thickness lower than 8 mm, 100 % ultrasonic tests will be applied 

at the area of telescopic joints και sampling radiography for the rest of each part. Acceptance level for 

radiography according to ISO 17636-1/2013 and ISO 17636-2/2013 is level B. At areas where the use 

of the radiography method is impossible the liquid penentrant testing method will be used.   

All other welds will be sample tested using the appropriate method for each area. The quality levels for 

welds imperfections should be determined in accordance with ISO 5817.  

 

 4.2   Welding Operations, welders, operators 

 

The manufacturer is responsible for determining and for developing proper techniques to be used in the 

welding operations. All welding operations should be done in accordance with qualified welding 

procedures. 

All welders and welding operators to be employed under the contract should have been qualified by 

tests as prescribed in ISO 9606-1/2013. 

The manufacturer, if required, should furnish proof that all welders and welding operators have 

successfully passed qualification tests, certified by an independent control laboratory.  

      

4.3   Galvanizing 

Before any chemical process all welds must be clean and free of any scum.   

Each independent part of the Poles should be hot-dip galvanized according to EN ISO 1461. Both 

inside and outside surfaces will be galvanized in one and only phase. Parts with diameter over 1,10 m 

may be galvanized in two phases (double dip galvanizing).  
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Bolts, screws, nuts and washers should be hot-dip galvanized according to EN ISO 1461. Nuts should 

be re-tapped after galvanizing and then suitably protected from rust by grease. 

     

5.  Shaft Joints 

  

The telescopic joints of the Poles are only achieved by the use of hydraulic jacks. The proper use of 

that system requires two welded plates on each shaft of the Pole (jacking plates) properly installed. The 

applied force to achieve each telescopic joint must be shown in detail at the drawings.  

The first indicative line (minimum overlap) at the top of each shaft shall be covered completely during 

the assembly procedure.         

  

6. Conductors Support 

 

Every suspension pole has six pairs of arms (Fixing Brackets and Oscillating Hinge) fixed with bolts on 

properly shaped welded plates on the body of the Pole. One insulator crossarm is attached on every pair 

of arms as shown in the drawing ΤΣΠΕΓΜ 684. 

Every tension pole has six eight-sided rigid crossarms fixed with bolts on properly shaped oval rings 

welded on the body of the Pole.    

      

7. Shield Wire Support  

          

Every suspension Pole has a properly shaped plate on its top part, along with the water tight protection 

flange. This plate should have an 18 mm hole for the shield wire fitting attachment. 

Every tension Pole has an elliptical plate on its top part along with the water tight protection flange 

with two 20 mm holes for the shield wire fitting attachment. 

   

8. Earth Point 

 

At a small height above the ground level, each pole should have a proper bolt for the connection of the 

counter-poise which is a 10 mm diameter solid galvanized steel conductor.  
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9. Climbing Equipment 

 

The Poles should be furnished with sockets for a permanent climbing ladder which starts from the 

lower shaft of the Pole, ends at the top part and is positioned in a vertical axis. Climbing steps should 

be strong enough to withstand without failure a lineman with its equipment (about 150 Kg). At the 

lower part of the ladder an anticlimbing system should exist. Furthermore, a system for safe climbing 

of the linemen should be included in the climbing equipment. 

The exact shape and positioning of steps and climbing equipment should be included in the detail 

drawings (paragraph 11) and approved by IPTO S.A.   

The Poles to be delivered should include all the necessary climbing equipment and fittings. 

 

10. Danger Plate and Indication 

 

Every Pole should have two welded plates with the appropriate holes in order to attach two danger 

plates on its body at low height. 

Furthermore, every part of each Pole must have welded labels with marked information about the 

factory, the pole type and the Pole part. 

 

11. Supplier Requirements 

  

After the award of the contract, the supplier should submit all detailed drawings and calculation 

methods of the Pole for approval. Detailed drawings must include details for all parts and fittings, for 

welds, ladders and for the climbing equipment.   

 

12. Type Tests 

      

The type tests shall be performed in accordance with the test program and all detailed arrangements 

which shall be submitted by the supplier and approved by IPTO S.A. 
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During the test, each type of Pole has to sustain without permanent deflection of any of its parts the 

specified design loads (ANNEX I) for at least five minutes. The test will be performed with the Pole in 

vertical position according to IEC 652. 

The steel of the Pole under test must have a failing load as close as possible to the minimum guaranteed 

values. The failing load shall be checked during the samples test which will include welded 

components. The tests costs will be at the charge of the supplier. Furthermore, the value of destroyed 

poles, during type tests, before reaching 100 % of the design loads will also be at the charge of the 

supplier. The successful performance of the above tests is criterion for the approval of the Pole 

calculations and drawings.    

  

13. Routine Tests and Sampling 

 

The following tests and controls should be made on every batch to be accepted of IPTO S.A. 

 

a. Material tests (tension test, elongation measurement, shear test). 

b. Welding tests (non destructive tests) on non galvanized parts. 

c. Galvanizing test, (visual control, adherence test, uniformity of coating test, weight of  

            coating test). 

d.         General visual test, dimension control interchangeability tests . 

e.         All tests required by EN 1090-1 and EN 1090-2 for execution class EXC 3. 

 

The number of samples should be sufficient enough to secure that the Poles to be delivered have been 

fabricated according to the specifications and are suitable for their intended use.  
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14. Packing 

 

Pole deliverance at the warehouses of  IPTO S.A. must be done in open type trucks in order to be 

discharge by forklift trucks. 

Every Pole to be delivered must be followed by its packing list which will categorize the material by 

Pole type and part number. 

Arms, crossarms and all fittings should be marked in correspondence with the packing list.  

   

Attachments:      -     Drawing ΤΣΠΕΓΜ 684. 

- Drawings ΤΣΠΕΓΜ 1679 Α, ΤΣΠΕΓΜ 1679 Α-1, ΤΣΠΕΓΜ 1679 Α-2, 

ΤΣΠΕΓΜ 1670 Α-3, ΤΣΠΕΓΜ 1679 Α-4, ΤΣΠΕΓΜ 1679 Β, ΤΣΠΕΓΜ Β-1, 

ΤΣΠΕΓΜ 1679 Β-2, ΤΣΠΕΓΜ 1679 Β-3, ΤΣΠΕΓΜ 1679 Β-4, ΤΣΠΕΓΜ 1680, 

ΤΣΠΕΓΜ 1680-1, ΤΣΠΕΓΜ 1680-2, ΤΣΠΕΓΜ 1680-3, ΤΣΠΕΓΜ 1680-4, 

ΤΣΠΕΓΜ 1680 A, ΤΣΠΕΓΜ 1681, ΤΣΠΕΓΜ 1681-1, ΤΣΠΕΓΜ 1681-2, 

ΤΣΠΕΓΜ 1681-3, ΤΣΠΕΓΜ 1681-4 and ΤΣΠΕΓΜ 1681-5. 

- Design Loads for 150 KV Double Circuit Long Span Steel Poles.  
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ΑΝΝΕΧ I 

     
150 KV OVERHEAD TRANSMISSION LINE 

     
Double Circuit Long Span Poles 

     
                                                                  DESIGN LOADS 

    

POLE TYPE LOADS 

Loads at point of support of Conductors 

Phase Conductor 

(Kg) 

Shield Wire     

(Kg) 

Ι 

0
 o

r 
1
 b

ro
k
en

 

w
ir

e 

(a) Transverse 1300 500 

(b) Vertical 1400 550 

(c) Longitudinal   (br. w.) 4550 2550 

(d) Transverse      (br. w.) 700 275 

(e) Vertical           (br. w.) 1400 550 

ΙΙ 

0
 o

r 
1
 b

ro
k
en

 

w
ir

e 

(a) Transverse 3100 1750 

(b) Vertical 1550 600 

(c) Longitudinal   (br. w.) 4550 2550 

(d) Transverse      (br. w.) 1600 900 

(e) Vertical           (br. w.) 1550 600 

ΙΙΙ 

0
 o

r 
2
 b

ro
k
en

 

w
ir

es
 

(a) Transverse 5500 3100 

(b) Vertical 1750 700 

(c) Longitudinal   (br. w.) 4550 2550 

(d) Transverse      (br. w.) 2800 1600 

(e) Vertical           (br. w.) 1750 700 

 

Notes: 
- All the above loads include the corresponding factors of safety. 

 

- Additional transverse wind load must be taken as result of a wind pressure of 170 kg/m² acting 

on the projected surface of the level perpendicular to the transverse direction. 

 

- When longitudinal loads of broken wires are taken, the transverse loads (d) and the vertical 

loads € must be taken instead of transverse loads (a) and vertical loads (b). In case of broken 

wires, the corresponding transverse, vertical and longitudinal loads are totally applied on the 

same side of the pole. 
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- The rigid Crossarms of the tension Pole (type III) must be checked for an uplift load equal to  

20 % of the specified vertical load. 














































