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1.

1.1

General

This specification describes the requirements of ISRAEL ELECTRIC CORPORATION (a.k.a.
I.E.C.) pertaining to the manufacture and supply of Steel Transmission Lattice Towers and
foundation legs.

The towers and all parts shall be provided including all bolts, nuts, climbing steps, spring
washers and safety rings, required for the tower assembly according to the assembly
drawings.

All materials, details, and fabrication methods shall be compliant with the drawings and the
requirements described hereafter.

In the event of any discrepancy or omission of essential fabrication details (such as
dimensions, materials, profiles, quantities, etc.) within the I.E.C. drawings, the manufacturer
shall contact I.E.C. for clarification and completion of the required information prior to
commencing the fabrication process.

Contract Clauses for Specification

Contract clauses mentioned in this specification document include several part numbers and
their catalog numbers.

A. The bidder shall offer a price for all I.E.C.'s Steel Transmission Lattice Towers
catalog numbers listed in RFP.
The price shall include production and assembly of cross arms which are provided
assembled. The price shall include production, assembling of cross arms, bolts, nuts,
spring washers, climbing steps and safety rings, and delivery under the terms of the
tender. Drawings of this section will be sent to provider with the order.

Catalog numbers may have more than one drawing, as indicated in tower structure layout
drawing.

An example of the general layout drawing of the lattice tower and its sub drawings can be
found in Appendix E1.

If a crossarm marked in the drawing to be supplied assembled will be ordered
disassembled, the price will be according to Section B of disassembled parts by weight.

The price for each I.E.C. catalog number shall include all the accessories, bolts, nuts,
spring washers, climbing steps and safety rings as indicated in the drawings.

B. Price for 1 ton of towers or their parts such as head, bottom part, middle part,
extension, cross arm (only supplied disassembled) etc. The price shall include production,
bolts, nuts, spring washers, climbing steps and safety rings, and delivery under the terms
of the tender. I.E.C. catalog humber 5284415.
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This section is intended for ordering towers or their parts, or extensions or cross arms that
their design is similar to the design of towers, extensions and cross arms in the previous

section.

The weight to be taken into account for payment is only the weight written in the
drawings, rather than the actual weight (not including all accessories, bolts, nuts, spring
washers, climbing steps and safety rings, and weight of welding and galvanizing).

An order under this section will be done by a separate order (each item and its catalog
number and weight). The supplier shall handle any item in this section as in the previous
section, regarding packing, marking, shipping etc.

C. Price for 1 ton of cross arms which are provided assembled. The price shall include
production, assembling, bolts, nuts, spring washers and delivery under the terms of the
tender. Example for cross arm supplied assembled can be seen in annexure 15. I.E.C
Catalog number 5284447. The weight to be taken into account for payment is only the

weight written in the drawings, rather than the actual weight (not including all

accessories, bolts, nuts, spring washers, climbing steps and safety rings, and weight of
welding and galvanizing).

D. Price for assembling 1 ton of prototype tower assembly. The price shall include
assembling the prototype, film the assembly, disassemble, and sending a report. I.E.C.
catalog number 1100010833.

E. The bidder shall offer a price for all I.E.C.'s Tower Foundation Legs and Cross
Profiles catalog numbers listed in RFP.

The price shall include production, assembling, all accessories, bolts, nuts, spring washers,
and delivery under the terms of the tender. Drawings of this section will be sent to
provider with the order.

An example of the foundation legs of the lattice tower can be found in Appendix "E2".

F. Price for 1 ton of Tower Foundation Legs and Cross Profiles. The price shall
include production, bolts, nuts, spring washers, and delivery under the terms of the
tender. I.E.C. catalog number 5296749.

This section is intended for ordering tower foundation legs, that their design is similar to the
design of tower foundation legs, in Section E.
The weight to be taken into account for payment is only the weight written in the drawings,
rather than the actual weight (not including all accessories, bolts, nuts, spring washers, and
weight of welding and galvanizing).
An order under this section will be done by separate order (each item and its catalog number
and weight). The supplier shall handle any item in this section as in the previous section,
regarding packing, marking, shipping etc.
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The bidder must fulfill the prices of one of the following in the commercial stage
of the tender:

e SectionsA,B,Cand D
or
e SectionsE and F
or
e SectionsA,B,C,D,EandF

If any price in one section of the above possibilities will be missed, the proposal
will be disqualified.

The price for 1 ton of towers, extensions and disassembled crossarms (Section B)
shall be suitable to the prices for I.E.C catalog numbers of towers, extensions and
disassembled crossarms (Section A) per 1 ton.

The price for 1 ton of tower legs and profile crosses (Section F) shall be suitable to
the prices for I.E.C catalog numbers of tower legs and cross profiles (section E) per
1 ton.

All prices (in all sections) will be considered for the decision about the winner in
the tender.

I.E.C reserves the right to divide the winning in the tender between some bidders.

1.2  Drawings Updating

I.E.C is permitted, from time to time, to update the production drawings. Updated drawings
will be sent to supplier. Within two weeks, the supplier shall reference the changes and in
accordance with the agreement — it will be carried out.

1.3 Specification Descriptions and Requirements

This specification describes fabrication procedures such as: cutting, bending, punching, drilling,
welding, bolting, marking, and galvanizing according to the shop drawings.

This specification defines requirements for packing (some of the crossarm will be supplied
assembled), transportation, quality control, shop assembly, prototype tower assembly and
service during warranty period.

Quality Control requirements shall be according to Q-AAP-02.

For fabrication procedures that are not covered in this specification the latest edition of other
industrial standards shall be applicable.
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In case of discrepancies or nonconformity between documents, priority shall be as follows:

1. The drawings.
2. The present specification or written approval by qualified I.E.C. engineers.
3. Other industrial standards, as specified or approved by qualified I.E.C. engineers.

For time schedule requirements regarding materials, welding procedure, and sub-contractor
approval — see Chapter 17.

For time schedule requirements regarding delivery — see Chapter 17.

2. Threshold conditions

Threshold conditions will be in accordance with the attached documents of the procurement
division.

3. Documents for the proposal

The bidder shall submit together with his offer the following documents:

3.1 For all the bidders

1. Completed and filled-in Manufacturer Questionnaire, see Appendix Al & Appendix A2.
2. Adjustment to this specification, according to Appendix C1 as follows:

e Declaration indicating that the proposal fully meets all requirements of present
specification and fabrication drawings.

e Declaration indicating that the raw materials (steel, bolts, nuts, spring washers,
climbing steps, and safety rings) shall be according to I.E.C. requirements as
mentioned in chapter 5, and will be approved by I.E.C. after the winning. The raw
material manufacturer shall have a valid ISO 9001 certificate for the scope of the
material.

e For foreign bidders only: in case of winning the tender, a local Israeli subcontractor
will be employed by the bidder for services, as written in para. 14.1.6 and chapter
16.

3. Avalid ISO 9001 certificate as defined in the threshold conditions.
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3.2 For Manufacturer Proposals that have not Previously Supplied Lattice
Transmission Towers to the I.E.C.
1. Statement of manufacturing experience:

e For lattice transmission towers — see Appendix B1
e For foundation legs — see Appendix B2

2. Manufacturers Fabrication facility description (Brochure, Catalog) of capability with respect
to items in the tender.

3.3 For Manufacturer Proposals that have Previously Supplied Lattice
Transmission Towers to the I.E.C.
1. Statement of manufacturing experience:

e For lattice transmission towers & foundation legs — see Appendix B3

3.4 General Notes

e All The above-mentioned documents shall be in English or in Hebrew.

e Bidder which will not submit the above documents will be disqualified.

¢ In the event that the proposal is submitted by an agent, I.E.C. shall be entitled to deal
directly with the manufacturer.

4. Examining the Proposals and the Bidders

L.E.C. representatives shall be entitled to visit any plant, site, or office, which are held or
operated by the bidder. I.E.C. representatives are entitled to request and to receive any
information concerning the bidder and/or the services offered. The visit to the factory located
outside of Israel is contingent on the possibility of a visit by employees holding an Israeli

passport.

I.E.C. shall be entitled to disqualify any proposal, if it is deemed that the person submitting
the proposal did not cooperate with I.E.C. representatives or did not furnish the information

as required.

The purpose of the visit:
e To check whether the manufacturer and his sub-contractors can meet the specification
requirements and the threshold conditions.
e To verify the data filled out in appendix Al & appendix A2 (questionnaire).
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5. The Materials

The contractor shall purchase steels, bolts, nuts, climbing steps and safety rings only from the
list of manufacturers that have Valid ISO 9001 certificates and approved by I.E.C. in
advanced. The contractor can change the manufacturers of steel, bolts, nuts, climbing steps,
safety rings, only after I.E.C. approval.

5.1  Structural Steel Designation Standard

e Designation of steel shall conform to EN 10025 — part 1 & 2
("Steel for General Structural Purposes").
e The steel shall be "suitable for hot galvanizing".
e The steels shall have Si (Silicon) and P (Phosphorus) contents:
Si <= 0.03% and (Si + 2.5P) <= 0.09%
or
0.14% <= Si <= 0.25% and P<=0.035
¢ Designation of steel for all items:
According to European standard - EN10025 steel S235JR or S235]0,
According to European standard - EN10025 steel S355]O or S355]2,

e All materials shall be brand new.

e Before starting any work on the raw material, the structural material shall be straight and
shall be cleaned of all rust and dirt. If straightening is necessary, it shall be done by
methods that will not damage the metal.
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5.2 Bolts, Nuts, Spring Washers, Climbing Steps & Safety Rings

5.2.1 Bolts

e The degree of bolts strength shall be 50 kg/mm2

e The bolts shall be according to ASTM — A-394, Type 0 — zinc-coated bolts made of low or
medium carbon steel.

e The ultimate tensile strength tests, the yield strength tests, and the elongation tests shall
be according to ASTM — A-394, Type 0.

e Tension test wedge angles for bolts and screws shall be according to ASTM F606/F606M
- 14a

e The bolts hardness shall be Rockwell B Min. 80, Max 100.

e The bolts shall be hot dip galvanized — minimum thickness 40 pm.

e For the dimensions and the tolerances, see appendix D, annexure 13 (Drawing no.
NCD4149_EN).

5.2.2 Nuts
e The nuts shall be according to ASTM-A 563 GrA.
e The material shall be from carbon steel.
e The nuts hardness shall be Brinell MIN 116, MAX 302. Rockwell MIN B68, MAX C32.
e The nuts shall be hot dip galvanized, minimum thickness 40 um.
e For the dimensions and the tolerances, see appendix D, annexure 13 (Drawing no.
NCD4149_EN).

5.2.3  Spring Washers
e The spring washer shall be according to ASME B18.21.1.
e The material shall be from carbon steel.
e The dimensions of regular helical spring lock washer shall be according to table 1 in ASME
B18.21.1.
e The hardness requirements shall be: HRC 38-46, 372-458 HV.
e The bending tests shall be according to ASME B18.21.1.
e The spring washers shall be hot dip galvanized — minimum thickness 40 um.
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5.2.4  Climbing Steps

5.2.5

5.3

5.3.1

5.3.2

5.3.3

e The climbing steps shall be according to EN10025-2.

e The steel material shall be S355]0 or S355]2.

e For the dimensions and the tolerances, see appendix D, annexure 17 (Drawing no.
JDHK5571_EN).

e The tensile tests, the yield tests, and the elongation tests shall be according to EN10025-
2.

e The climbing steps shall be hot dip galvanized — minimum thickness 40 um.

Safety Rings
e The safety rings shall be according to EN10025-2.
e The steel material shall be S355]0 or S355J2.
e For the dimensions and the tolerances, see appendix D, annexure 18 (Drawing no.
NCD5806_EN).
e The safety rings shall be hot dip galvanized — minimum thickness 70 ym.

Manufacturing standards - Dimensions, Shapes and Tolerances

The dimensions and tolerances of all the items must conform to the following standards:

Angle Iron
Hot Rolled Round Edge Equal & Unequal Angles - according to, EN 10056-1,2.

Channel Profiles
Hot Rolled Round Edge/Channels - according to EN 10279.

Flat Profiles and Strips

= Hot Rolled Flat Steel for General Purposes 5/10-60/150 - according to DIN 1017 -1 &
EN 10058.

= Hot Rolled Wide Plates 5/150-60/1250 - according to DIN 59200.

= Hot Rolled Strips, Hot Rolled Sheets 0.8/10-10/120 - according to, EN 10048.
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5.3.4 Plates

= Hot Rolled Plates (3 mm to 150 mm thick) - according to EN 10029.
= Cold Rolled Plates less than 3 mm thick - according to EN 10131.

5.3.5  Hollow Section Profiles
Hot Rolled hollow section profiles: RHS, SHS & CHS - according to DIN EN 10210.

5.3.6  General Note for the Raw Materials
Other raw materials equivalent properties (which are not listed in this specification)
shall be proposed for approval by I.E.C. in advance.

5.4 Materials Tests

During the approval conditions stage described here, the contractor shall send the mill test
reports to the Engineering Headquarter Department.
For following shipments, the mill test reports will be sent to the quality control department.
The tests to be carried out shall include:

¢ Yield strength

¢ Ultimate tensile strength

e Percentage elongation

o Impact test

e Chemical properties
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6.
6.1

6.2

Fabrication

General

All manufacturing checks and procedures are to be performed according to ISO 9001
standard. The manufacturer shall verify correct fitting of every part using suitable inspection

jigs.
The production shall be performed with suitable machines (such as drilling and punching that

will be done by CNC machines), appropriate work areas and by suitable and competent
manpower to perform various works.

During the manufacturing process, safety precautions will be taken according to "Standard
Practice for Safeguarding Against Embrittlement of Hot — Dip Galvanized Structural Steel
Products and Procedure for Detecting Embrittlement" — ASTM A 143 — Latest edition.

If there is discrepancy, it shall be settled by writing, prior to fabrication.

Cutting

The materials may be sheared to the length, but the ends, unless otherwise noted, shall be
square with the length and free of burrs to prevent difficulty of assembly caused by the
interference between two ends of members.

The use of a burning torch is permissible for cutting members providing all irregular edges
are trimmed smoothly before galvanizing. Stresses shall not be transmitted into the metal
through burned surface.

The use of a burning torch for cutting bolt holes is not allowed.

Materials with thickness of less than 18 mm may be cut with a suitable guillotine on condition
that no distortion is caused.

Materials with thickness of more than 18mm must be cut with a saw or burning torch.

Note: Other cutting methods are possible only with pre-approval of I.E.C.
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6.3

Bending

The possibility of using cold bending normally depends on the shape of the part (angle, plate,
etc.), the type of the steel, the angle and the radius of bending and the equipment used for
bending.

The radius of the bend will not be less than 3 times of part thickness.

All the bent items of a difficult nature on structural steel shall be performed while the
material is hot.

The hot bent items shall be heated in a non-oxidizing flame over a sufficient area to prevent
excessive deformation.

The hot bent items shall be placed in air for slow cooling.
All the bent items shall be finished, free from waves and folds.

An item that accidentally has been bent wrongly with respect to the location of the bending
line, must be rejected.

It is not possible to re-bend an over-bending flexion.

In bent elements (profiles or plates), discrepancies may occur between the dimensions listed
in the material list of the drawing and those detailed in the fabrication drawings. In all such
cases, the dimensions specified in the fabrication drawings shall take precedence and be
considered the governing values for manufacturing and inspection purposes.
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6.4  Punching and Drilling

The manufacturer must carry out the drilling and punching with CNC machines.
The holes must be punched with racks and jigs employed to ensure accuracy throughout.

The punches and dies for this work must be maintained sufficiently sharp to produce clean
round holes.

The holes may be punched and drilled in high-strength structural steel only under 11 mm
thick. Holes of over 11 mm can be punched to preliminary hole and then shall be finished by
drilling to the final dimension and reamed.

Table no.1 shows the dimensions of preliminary and final holes.

Table no. 1
Preliminary hole Final hole
Bolt (mm) (mm)
(punching or (drilling)
drilling)
1/2" 10 14.5
5/8” 14 17.5
3/4” 17 21
7/8” 20 24
1” 23 27

Before welding reinforcement plates to L and U profiles, it is the manufacturer's responsibility
to check the measurements between the holes in the L and U profiles to the holes in
reinforcement plates, so that they are according to the drawing.

In the event of two separate elements with overlapping holes that requires a welding joint
between them, the manufacturer is required to ensure that the centers of all the holes will be
concentric.

Holes in bent items which may be affected by the bending operation shall be laid out and
punched or drilled after bending. Holes that due to the bending are elongated or distorted in
any way, will not be accepted.
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6.5

Special care shall be exercised to ensure exact spacing of holes and their distance from back
of angle and to end of piece.

No welding, filling, or plugging will be permitted unless otherwise approved by I.E.C.

Plates can be produced using computerized machines laser or water, if plate edges and holes
will be clean and smooth and on condition that will not cause damage.

Welding
All welding shall be performed in the shop.

Welding shall be according to the latest edition (at the time of the signing of the contract) of
AWS D1.1 American Welding Society Structural Welding Code.

Welding process — any welding process/technique approved by AWS D1.1
Welding quality shall be according to AWS D1.1 Code.
Welding symbols shall be according to AWS A2.4.

For drawings in which the welding symbols are not specified with a note indicating that the
symbols are as per AWS D1.1, the welding symbols shall comply with the old Israeli Standard
1061. See annexure 20.

All welding shall be performed by qualified welders or welder operators, using qualified
welding procedures and in accordance with AWS D1.1 code.

6.5.1  Type of Welds

e Types of welds shall be as indicated on the drawings; where not specified, they shall be in
accordance with AWS D1.1, including prequalified joints.

6.5.2  Type of Welded Joints

Structural welding joints:

e Two Angles Connected with a Back Plate, see annexure 1.

¢ Angle to Plate Connection, see annexure 2.

¢ Internal Connection of Two Angles with an Angle Profile, see annexure 3.

e U Profiles Connection, see annexure 4.

e Other additional joints, as indicated on the drawings. Otherwise, according to AWS D1.1.
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6.5.3 Bevel Preparation

6.5.4

6.5.5

Bevels shall be prepared by grinding or machining, by Arc air gouging or plasma cutting.
After cutting, surface must be ground smooth and must be free of burrs and all oxides.
Bevels shall be prepared according to the welding details as shown in annexures 1-4.

Inspection and Testing of Welds
1. The default extent of inspection shall be as follows:
e For all welds: 100% Visual Testing (VT) and 10% Magnetic Particle Testing (MT).
e In addition, butt welds shall be inspected as specified below:

— Weld types according to Annexures 1, 3, and 4: 100% Radiographic Testing (RT) or
Ultrasonic Testing (UT).

— Weld types according to Annexure 2: 10% Radiographic Testing (RT) or Ultrasonic
Testing (UT).

Failure in non-destructive testing (NDT) shall require additional testing of a further 10%
of the welds. In the event of failure within this additional 10%, all affected welds shall be
corrected, and 100% of the welds shall subsequently be subjected to NDT.

2. Visual Testing (VT) of penetration and fillet welds shall be performed as a directive
compliance check; refer to annexure 5.

3. All inspection and testing reports, including Visual Testing (VT), Magnetic Particle
Testing (MT), Radiographic Testing (RT), and Ultrasonic Testing (UT), shall be
compiled and submitted to I.E.C.

Changes in Method of Welding

Any changes to the above shall be subject to I.E.C. approval in advance.

In case the manufacturer is wishing to suggest an alteration to any welding preparation
detail, a copy of the suggested revised drawing shall be submitted to I.E.C. approval in
advance, showing the details of amended preparation.

I.E.C. reserves the right to visit the manufacturer's workshop, at any reasonable time
during fabrication of the items in plant, and to perform and/or require additional and
complementary tests and inspections to the welding and welds.
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7. Tolerances

The tower and all parts shall be produced according to the following tolerances:

The parts of tower shall be manufactured in accordance with the drawings.

The tolerance of the length of each part shall be +2.0/-1mm., for part elements and
braces.

The tolerances of the distance from hole center to hole center shall be +/-0.5mm.
and shall not be gathered.

The tolerance of the distance between hole center to the end of steel part shall be
+1/-O0mm.

The tolerance of hole diameter shall be -0/+0.5mm.

The tolerance of length and width dimensions of plate shall be +1/-Omm.

The tolerance of bending plates or bars dimensions shall be +/-1mm.

The tolerance of weld length dimension shall be +/-1mm.

The tolerances of hinge connection dimension on cross arms shall be -0/+1mm.
The tolerance of cross arm connection to tower shall be +2/-1mm.

The tolerance of the distance from center of bolted segmentation to the edge corner
of L profile, (in external joint) shall be +1/-0mm, and +0/-0.5mm.

(in internal joint).

The tolerances of the distance from center-to-center holes in braces shall

be +/-0.5mm.

The tolerances of bolts, nuts, climbing stages, spring washers and safety rings shall
be as specified in the production drawings and standards.
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8. Marking

8.1 Towers, Crossarms, Extensions & Foundation Legs Marking

All disassembled section members shall be stamped with distinguishing numbers or letters
corresponding to the information below. These marks shall be impressed before
galvanizing and shall be clearly readable afterwards.

The following information shall be stamped on each item:

e Trademark of manufacturer
e Type of tower (for example TMH2T)
e Item number according to the drawing
The height of letters or numbers shall be 12 — 20 mm.

Example of marking appears in appendix D, annexure 6A.

8.2  Bolts Marking

The bolts shall be marked according to ASTM-A 394 Type 0 with addition of the
manufacturer name or trademark.

8.3  Climbing Steps Marking

The climbing steps shall be marked as shown in drawing JDHK5571_EN, see appendix D,
annexure 17.

8.4  Safety Rings Marking

The safety rings shall be marked as shown in drawing NCD5806_EN, see appendix D,
annexure 18.

8.5 Additional Guidelines for Marking the Foundation Legs

The marking will be on the outside of the item and will start at the edge at about 50 mm
from the last hole (on their upper side).

Short items can be marked on one side of.
For long items, with a length of 3.0 m and above, the marking shall be done on both ends.

Example of marking appears in appendix D, annexure 6B.
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9. Post-Production Geometric Inspection

9.1 Manufacturer Geometric Inspection
At the end of production and before sending to galvanizing, the manufacturer must check
geometric dimensions of the items, holes locations, bending angles, welding, etc.
All tests shall match the requirements mentioned in the drawings and in this specification.
If there are discrepancies, the manufacturer shall repair or replace the items on his
account.

9.2  Prototype Assembly Requested by I.E.C.

I.E.C. may order a prototype assembly from the manufacturer to verify a design. The price
will be as stated in chapter 1.1, Section D. The assembly shall be assembled while lying in
horizontal position and shall include supports as needed. Remaining of mismatched holes
will not be permitted. A reasonable amount of drifting will be allowed in the assembling.

The bolts for the prototype assembly shall be the same as mentioned in the drawings.
For more details on prototype assembly, see appendix D, annexure 10.
For instruction for steel structure connections with bolts, see appendix D, annexure 7.

LI.E.C. reserves the right to visit the prototype assembly site during prototype assembly
process.

The prototype assembly shall be controlled and approved by I.E.C. before being
disassembled.

The Prototype assembled parts shall be disassembled for shipment.
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9.3

9.4

I.E.C. Inspection

L.E.C. reserves the right to obtain samples from any material’s lot that is being fabricated,
sample coupons for independent testing by I.E.C. laboratory and to reject any material lot
that failed in the tests.

Securing the Legs Connections

For every tower or extension production, the manufacturer shall prepare templates to
check the connection to the foundation legs — see appendix D, annexure 16. For towers
that will be ordered according to the weight of tower (according to the price for 1 ton),
I.E.C will send to the manufacturer suitable drawings of legs top parts.

10. Galvanizing

Galvanizing plant shall have a valid ISO 9001 certificate. The certificate shall be valid for
hot deep galvanizing of steel.

Galvanizing shall be according to ASTM A123/A 123M-09, or EN ISO 1461.

Except where specified otherwise, all steel used in the construction of the tower shall be
galvanized after all sawing, shearing, drilling, punching, filling, bending and all the
machinery process is completed. The zinc coating shall be of uniform thickness, clean,
smooth, and free from spangles as possible. Galvanizing shall be applied by hot deep
process and the coating thickness is as follow:

Material Coating Thickness in Hot Zinc
(micron)

Steel more than 8 mm thickness 85
Steel from 5 to 8 mm thickness 70
Bolts 40
Climbing steps 40
Spring washers 40
Safety rings 70
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A different coating method can be offered by the bidder for approval by I.E.C.

All holes shall be free after galvanizing. Minimum free holes diameters shall be:

14 mm for 1/2 " bolt
17 mm for 5/8 " bolt
20.5 mm for 3/4 " bolt
23.5 mm for 7/8 " bolt
26.5 mm for 1" bolt.

A manufacturer's Inspection Certificate for hot—dip galvanized coatings on structural steel
(see appendix G) shall include the following information:

Purchase order number.

Date of inspection.

Number of pieces tested for thickness of zinc coating, and the maximum, minimum
and average thickness of each.

Number of pieces tested coating adherence.

Number of rejections, because of defective coating and other reasons.

Certified test reports shall be submitting to I.E.C., see chapter 14.
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11. Packing
11.1 General Packing Instructions

11.2

All the comments for packing refer to the tower and all its parts as well as: foundation
legs, extensions etc.

The tower (including all its parts) shall be provided with bolts, nuts, spring washers,
climbing steps and safety rings, as a complete kit for assembling the tower. The quantities
are as shown in the production drawings of the specific I.E.C. catalog number.

All towers and extensions shall be supplied disassembled to I.E.C warehouses. Some
crossarms shall be supplied partially assembled, according to I.E.C. drawings.

Each I.E.C catalog number, together with all its parts, will be supplied
separately to I.E.C warehouses.

The contractor will send by email to I.E.C. Head Office copies of the shipment contents,
for each shipment.

Packing Method

Each tower and all its parts, each extension and all its parts and each crossarm and all its
parts, that have one L.E.C. catalog number, must be supplied together at the same time.

When packing a tower, each element (element no.1, element no.2, etc.) shall be packed
separately. It is forbidden to mix items from different elements in the same package.

Each tower (and all its parts), each extension (and all its parts) and each crossarm (and all
its parts), shall be supplied separately from other towers, extension and crossarm (and all
their parts), even if they have the same 1.E.C. catalog number.

All the packages of the towers, the extensions and the arms shall be secured with double
galvanized steel bands of minimum width of 2", in at least three locations. The distance
between the bands shall not exceed 2 meters.

Transmission Lines Engineering Headquarter | Israel Electric
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11.3

11.4

A minimum of two wooden beams shall be tied under each profiles package. Every
wooden beam has to be made from one piece. The wooden beams underneath of the
profiles package shall have a minimum width of 10 cm and shall be 10 cm height. If a
higher beam is required, the height can be raised up to 20 cm and the width will be the
same as the height. For deliveries that shall arrived to "Orot Rabin" warehouse, the
wooden beam height shall be 15 cm. The length of the wooden beam shall be suitable to
the package width (with a minimum of 30 cm). The contents of the package shall not
exceed the length of the wooden beams.

Labeling the Packages

Each package shall be labeled with an identification and marking label. The list of parts
attached to each package will be a photocopy of the production drawing of that part. The
number of the package in the drawing shall be surrounded by a circle, as shown in
appendix D, annexure 12. The list shall be wrap in a strong plastic bag sealed from water
penetration.

Each label shall contain the following information:

Manufacturer name

Production country

I.E.C. catalog number

Type of tower part

Package no. from total package quantity (for example: 1/8, 2/8, 3/8, etc.)
Tower part (Element no.1, Element no.2, etc.)

List of items marked on parts list drawing

Order number

Bundle Weight (kg)

Packing of Towers, Extensions and Disassembled Crossarms

All parts of the tower (element no. 1, element no. 2, etc.) shall be packed with double
galvanized steel bands (as stated in section 11.2), in various packages, according to the
production drawings (packaging table).

The packages must be organized so that the long and wide angles are at the bottom, the
shorter and narrow angles will be above them, arranged by the length gradually.

Plates shall be stored in wooden boxes, as specified in the packaging table of the
production drawing.

Transmission Lines Engineering Headquarter | Israel Electric
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All the fillet plates of each element shall be connected separately with a galvanized steel
wire of 4 mm diameter. The identification and marking label, on which the part number is
indicated, will also be threaded on the galvanized steel wire. The fillet plates shall be
stored in the wooden boxes as specified in the packaging table of the production drawing.

11.5 Packing of Angles with Welded Plates

In all packages containing reinforcement plates welded to the angles, the reinforcement plates
will be packed facing upwards and not downwards towards the wooden beams.

11.6  Packing of Assembled CrossArms

When required, the lower base of the crossarm shall be provided to I.E.C. warehouses
assembled, unless otherwise stated in the production drawing.

The lower base of the crossarm shall be assembled with bolts, nuts and spring washers as
specified in the device drawing. The appropriate bolts (length and diameter) for each item
shall be used as specified in the device drawings and according to the instructions how to
connect the bolts. See appendix D, annexure 7.

Profiles external to the crossarm lower base (such as the hangers and diagonals) shall be
bundled and attached together to the side of a crossarm leg, and not on the top or the
bottom surface of the crossarm leg. A minimum of two galvanized metal bands shall be
used to tie them, see appendix D, annexure 15. These profiles shall be properly tied to the
crossarm lower base so that it will not be released during transportation.

When packaging multiple crossarms (with the same I.E.C. catalog number) together in a
single pack, the quantity of crossarms must be indicated on the package label.

11.7 Plates Packing

All the plates of a tower shall be provided in a wooden box(es) together with the tower.

All the plates of an extension or a (disassembled) cross arm shall be supplied so that they
are tied to the extension pack or cross arm pack.

11.8 Packing of Bolts, Nuts, Climbing Steps, Spring Washers and Safety
Rings
The quantities of bolts, nuts, climbing steps, spring washers and safety rings are as

required in the production and assembly shop drawings. Spring washers shall be provided
for all bolts and climbing steps.
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The manufacturer shall provide an additional of 5% of the quantities, of each
type and length of the above items, listed in the drawings (minimum one item
of each type and length).

The manufacturer must supply the nuts already bolted to the bolts and climbing steps.

Each type of bolts, climbing steps and the safety rings shall be packed in a separate strong
sealed plastic bag that fits the amount of items.

All the sealed plastic bags containing the bolts, nuts, climbing steps, spring washers and
safety rings shall be packed in a sealed wooden box (waterproof, stiffness for weight
content).

The weight of each plastic bag shall not exceed 25 kg.
The wooden boxes shall be marked on the outside surface with a plastic sticker.

The sticker shall contain the following information:

Manufacturer name

I.E.C. catalog number of the tower/extension/crossarm/etc.
For bolts — size and quantity

For climbing steps — size and quantity

For spring washers — size and quantity

For safety rings — quantity

Bolts for Foundation Connection

The bolts designated for the connection of the tower to the foundation leg must be individually
packed. These bolts, including the nuts and spring washers, shall be stored in a separate sealed
plastic bag of a different color and shall be put in the sealed wooden box. If this separate sealed
plastic bag is packed in a sealed wooden box with other bolts of the tower, this sealed plastic
bag of the foundation bolts shall be positioned on top of the other ones.

The wooden box shall be marked in the same manner as all other shipment boxes, and with an
additional clearly visible sticker stating, "Bolts for Foundation Connection".

e Foundation bolts are specified in the bolt table provided in the Tower Structure Layout
drawing for each relevant I.E.C. catalog humber representing a tower item. Where
applicable, foundation bolts may also be specified in the corresponding part drawings.

e For every I.E.C. catalog number representing a tower item, foundation bolts shall be
supplied in the quantities specified in the bolt table provided in the Tower Structure
Layout drawing.

e If the required quantity is not indicated in the Tower Structure Layout drawing, the
manufacturer shall contact I.E.C. to obtain the missing information.
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e Where the Tower Structure Layout drawing explicitly includes the note "Foundation bolts
are not required to be supplied”, no foundation bolts should be supplied with the tower.

e Examples of foundation bolt quantities are provided in Appendix E3.

All boxes that are associated to one I.E.C. catalog number (a tower, an extension, a crossarm,
etc.) shall be stored together on one wooden pallet. The boxes shall be wrapped by plastic wrap
and secured with galvanized steel strips to the wooden pallet in such a method that prevents a
box to fall apart, and that the wooden pallet can be transported as one package by a forklift.

The top surface of the wooden pallet surface shall be at least 2.5 cm thick, and the height of
the pallet shall be at least 15 cm so that a forklift fork can enter inside.

The manufacturer can offer another method of sealed boxes instead of wooden sealed boxes
for approval by L.E.C. in advance.

A different packaging method for bolts, nuts, spring washers, climbing steps and safety rings,
can be proposed for I.E.C. approval in advance.

11.9 Packing of Foundation Legs

The foundation legs shall be provided as a kit according to the catalog number.

The cross profiles shall be provided with all the bolts and nuts as a complete kit according to
the catalog number.

All the quantities shall be according to I.E.C. drawings.

Each 1.E.C catalog number, together with all its parts, will be supplied separately to
I.E.C warehouses.

The contractor will send copies of the shipment contents by email to I.E.C. Head Office for each
shipment.

11.9.1

In all packages containing reinforcement plates welded to the angles, the reinforcement plates
will be packed facing upwards and not downwards towards the wooden beams.
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11.9.2
All the foundation legs and the cross profiles shall be supplied disassembled to I.E.C.
warehouses.
11.9.3

All the packages of the foundation legs and the cross profiles shall be secured with fastened
double galvanized steel bands of minimum width of 2", in at least 3 locations. The distance
between the strips shall not exceed 2 meters.

11.9.4

A minimum of two wooden beams shall be tied under each profiles package. Every wooden
beam shall be made from one piece. The wooden beams underneath the profiles package
shall have a minimum width of 10 cm and shall be 10 cm height. If a higher beam is required,
the height can be raised up to 20 cm, and the width will be the same as the height. For
deliveries that shall arrive at the "Orot Rabin" warehouse, the wooden beam height shall be
15 cm. The length of the wooden beam shall be suitable to the package width (with a
minimum of 30 cm). The contents of the package shall not exceed the length of the wooden
beams.

11.9.5

Each package shall be labeled with an identification and marking label. The list of parts
attached to each package will be a photocopy of the production drawing of that part. The list
shall be wrapped in a strong plastic bag sealed from water penetration.

Each label shall contain the following information:

Manufacturer name

Production country

I.E.C. catalog number

Type of tower part

Package no. from total package quantity (for example: 1/8, 2/8, 3/8, etc.)
Tower part (Element no.1, Element no.2, etc.)

List of items marked on parts list drawing

Order number

Bundle Weight (kg)
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11.9.6
The quantities of bolts and nuts are as required in the production and assembly shop
drawings

The manufacturer shall provide an additional of 5% of the quantities, of each type
and length of the above items, listed in the drawings (minimum one item of each
type and length).

The manufacturer must supply the nuts already bolted to the bolts.

The bolts and nuts shall be packed in a separate strong sealed plastic bag that fits the amount
of items.

The weight of each plastic bag shall not exceed 25 kg.

The bolts and nuts shall be packed in sealed boxes (waterproof, stiffness for weight content).

The boxes shall be marked on the outside surface with a plastic sticker.

The sticker shall contain the following information:

e Manufacturer name
e Bolts size and guantity

11.10 Packing Control & Inspections for Towers and Foundation Legs

The manufacturer must control the package contents. The manufacturer shall verify by
inspection that all the items of the tower/parts are packed and that there are no missing
elements and labels in the package.

Control processes shall be documented and transmitted with the delivery of goods.

I.E.C. will check randomly the content of packages, according to the relevant drawing and
attached packing list.

Care must be taken during handling and shipping, to avoid damage to the elements and to
galvanization.

Transportation will be via sea and then via land - approximately 100 km from the port to I.E.C.
warehouse (for the port in the Mediterranean). Each I.E.C. catalog number will be provided
separately, in such a way that it will be possible to identify it in warehouse.
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12. Quality Assurance

Manufacturer's Quality Assurance Program shall meet the requirements described in ISO 9001
as described in threshold conditions.

13. Quality Control

Quality Control requirements shall be according to the following I.E.C. documents:
e (Q-APP-02-PR, see appendix F1.
e Quality Control Inspection Steps, see appendix F2.
e Check list for Transmission Lattice Towers (161,400 kV) NCS-232, see appendix F3.

I.E.C. 's approval of any assembly at the plant, or any other parts thereof — such as during
quality control, prototype assembly, or any other stage — shall not relieve the manufacturer
of their full and sole responsibility for any errors, omissions, flaws, or defects that may be
detected at a later date. Furthermore, the manufacturer shall remain fully and exclusively
responsible for dimensional accuracy within the required tolerances, as well as for the quality
and workmanship of the structure, even after delivery.




NCS-232 Israel Electric Corp. Ltd. m

S ificati Transmission Division
pecification | y,ansmission Lines Engineering Headquarter | Israel Etectric

cdition fo- 12 TECHNICAL SPECIFICATION NCS 232
29 July 2006 FOR LATTICE TRANSMISSION TOWERS AND
Page No.: 34 of 84 FOUNDATION LEGS FABRICATION

14. Delivery Approval Conditions for the First Shipment

14.1 Conditions

According to the time schedule described in Chapter 17, the contractor will submit the
following information to I.E.C's Transmission Lines Engineering Headquarter:

14.1.1 Steel Manufacturers
The list of steel manufacturers and their Valid ISO 9001 certificates shall be sent for I.E.C.
approval. The certificates shall be valid for the scope of activities in the requested
proposal.

I.E.C. approval will be within one week.

14.1.2 Bolts Manufacturers
The list of bolts manufacturers and their Valid ISO 9001 certificates shall be sent for I.E.C.
approval. The certificates shall be valid for the scope of activities in the requested
proposal.

L.E.C. approval will be within one week.
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14.1.3 Welding Certificates

The following documentation shall be sent for I.E.C. approval, according to the time
schedule described in Chapter 17:

e WPS (Welding procedure specification) and corresponding PQR (procedure
qualification record). A PQR is required only when the WPS is not prequalified in
accordance with AWS D1.1.

e WPQR — All Welders Procedure Qualification Records

e MTR (Material Test Records) of base materials

L.E.C. approval will be within two weeks.

The following documentation shall be sent for I.E.C. approval after manufacturing and
before delivery:

e All NDT reports as described in chapter 6.

14.1.4 Materials Tests Certificates
Materials tests certificates shall be sent for I.E.C. approval. The certificates shall be
submitted for I.E.C. approval within two months from starting point (see time schedule on
chapter 17) for the first delivery.
L.E.C. approval will be within two weeks.
The tests to be carried out shall include:

e Yield strength

¢ Ultimate tensile strength
e Percentage elongation

e Impact test

e Chemical properties
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14.1.5 Samples

Within one month from starting point (see time schedule on chapter 17), five samples and
test reports shall be submitted to I.E.C. of all the following items:

e Bolts of each one of the diameters

e Nuts for each one of the diameters of the bolts

e Climbing steps of each one of the diameters

¢ Nuts for each one of the diameters of the climbing steps
e Safety rings

e Spring washers for each one of the diameters

The test report shall include the following:

¢ Yield strength

e Ultimate tensile strength

e Percentage elongation

e Chemical properties

e Impact test only for climbing steps

e Tension test wedge for bolts (see chapter 5.2.1)

Bolts according to ASTM — A-394
Nuts according to ASTM-A 563
Spring washers according to ASME B18.21.1

Climbing steps and safety rings according to EN10025-2

L.E.C. will check the samples and reply within three weeks.

A manufacturer that supplied to I.E.C. in the past bolts, nuts, spring washers and climbing
steps, is released from submitting samples.
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14.1.6

14.1.7

Local Subcontractor

Within 7 weeks from starting point (see time schedule on chapter 17), a local Israeli
subcontractor in Israel who will be responsible for services written in chapter.16, shall be
proposed for I.E.C. approval.

The following documents shall be provided by the local subcontractor:

. Declaration that the proposed subcontractor has experience in manufacturing
steel constructions for at least 2 years during the 5 last years.
. Declaration that the subcontractor has his own equipment for punching (CNC),

drilling (CNC), cutting, and welding.

L.E.C. reserves the right to visit the proposed local subcontractor site.
I.E.C. approval will be within three weeks.

Prototype Assembly
If a prototype assembly is required, the scheduled date and location of the finished
prototype assembly shall be sent to I.E.C. 4 weeks prior to the date.

I.E.C. or one of its representatives has the right to be present and check the prototype
assembly.

The manufacturer will film and document the assembly, issue a report, and send it to
I.E.C.

Only after receiving I.E.C.'s approval will it be possible to dismantle the assembly and
send the items for galvanization.

The time between the order until I.E.C. approval of the prototype assembly shall be within
8 weeks.

I.E.C. 's approval of any assembly at the plant, or any other parts thereof — such as
during quality control, prototype assembly, or any other stage — shall not relieve the
manufacturer of their full and sole responsibility for any errors, omissions, flaws, or
defects that may be detected at a later date. Furthermore, the manufacturer shall remain
fully and exclusively responsible for dimensional accuracy within the required tolerances,
as well as for the quality and workmanship of the structure, even after delivery.
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14.2 Acceptance test

I.E.C. reserves the right to verify the compliance of the delivered items with this
specification.

Delivery, which will not pass acceptance test, will be rejected at the expense of the
manufacturer.

14.3 Delivery

All the items ordered shall be supplied to I.E.C. warehouse according to I.E.C.'s order.
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15. Delivery Approval Conditions for Ongoing Shipments

15.1 Test Certificates

Before every delivery, the following test certificates will be submitted to I.E.C. Quality
Control Department — see appendices F2 & F3:

e Certificates of inspection on welds as required
e Test certificates for fabrication

e Test certificates for galvanizing

e Packaging inspection certificates

The manufacturer must ensure all documentation is in his possession. I.E.C. has the right
to request it as needed.

The contractor shall identify all materials on the appropriate mill test reports and shall provide

them to I.E.C.

The contractor is required to perform the physical tests on the samples of structural steel
parts (row material, bolts, nuts, spring washers, climbing steps, safety rings)
The tests to be carried out shall include:

¢ Yield strength

¢ Ultimate tensile strength

e Percentage elongation

o Impact test

e Chemical properties

The contractor shall supply samples for approval, including test certificates, if required by
I.E.C. Quality Control Department

15.2 Delivery

All the items ordered shall be supplied to I.E.C. warehouse according to I.E.C.'s order.
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16. Service During Warranty Period

16.1

Services Provided
In case of defects that can be caused, for instance, from one or more of the following:

e A missing element
e The production of an element is not accurate, such as tolerances, holes, length,
wrong profile, etc.
e Damage from transportation, etc.
e Damaged galvanizing coat from any cause.
I.E.C. reserves the right to decide on the preferred solution:

e To re-galvanize the item or
e To paint the item over the damage area by two layers of zinc-rich paint.
The contractor shall provide the following services (by a subcontractor or by himself):

¢ Repairing the elements
e Re-manufacturing of the missing or damaged or defective parts.
The repair must be approved by I.E.C.

16.2 Schedule for Repair & Completion of Parts

e Completion of missing parts weighting up to 200 kg per paragraph in PO for
towers/extensions/crossarms — the supplier shall provide the missing parts within 5
days, at no additional costs.

e Completion of missing parts weighting over 200 kg per paragraph in PO for
towers/extensions/crossarms — cost will be determined after clarification with the
supplier. The supplier shall provide the missing parts within 5 days from the date
of clarification.

e Repair parts within 2 working days.

e Agreed compensation will be according to the tender documents, for each day of
late for failing to comply with the terms of service and the schedule.
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17. Time Schedule for Materials, Welding Procedure and

Subcontractor Approval

Remarks:

1. Starting point is the date on which a binding contractual obligation has been created,
as specified in the invitation to submit proposal.

2. Total schedule for all procedures up to 10 weeks from starting point

Week

No.

STAGE 1 2 3|4 15[6[7]18]9]10]11]12] 13 |14 ] 15

16

Submit list of steel manufactures

IEC approval steel manufacturer

Submit list of bolts manufactures

BN [CSALN

IEC approval of bolst manufacturers

Submit samples and test report of bolts, climbing
steps, spring washers and safety rings

IEC approval for samples

Submit welding procedure

[oo} R[]

IEC approval of welding procedure V)

©

Materials certificates tests

11

Propose the Local subcontractor

IEC approval certificates tests -----%%

12

||
IEC approval of subcontractor %%m

18. Time Schedule for Delivery

In accordance with the tender documents.
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19. Appendices

19.1 Appendix "A1": Questionnaire for the Manufacturer

Please fill in the following questionnaire:

General Details:

Manufacturer / Fabricator Name:

Company's Address:

Tel No.:

Email:

Web. Site:

Fax No.:

Contact Persons Names:
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19.2 Appendix "A2": Requirements from the manufacturer

Table listing the requirements from the manufacturers:

All documents required in this appendix must be submitted as a single PDF file, organized
according to the order of the sections in the following table.

Manufacturer Name:

Requirements

Submission method of the requirement
by the manufacturer

1 | Quality Control System

see chapter 13

Sign and attach:

Appendix "F1": I.E.C Quality Specification Q-APP-
02-PR

Appendix "F2": Quality Control Inspection Steps

Appendix "F3": Check list for Transmission Towers
and Foundation Legs (161,400 kV) NCS-232

2 | Manufacturing capabilities
(min. 4,500 tons per year for lattice towers)

(min. 200 tons per year for foundation legs)

Please state manufacturing capabilities:

3 | Alist of Automatic/computerized machinery
suitable for cutting, punching, and drilling.

see chapter 6

A list must be attached

4 | Forklifts and cranes:

Quantities of forklifts

Please state number of forklifts:

Quantities of cranes

Please state number of cranes:

Israel Electric
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Requirements Submission method of the requirement

by the manufacturer

5 | Storage areas:

Storage area for shop assembly Please state the area:

(min. 2,000 sg.m.)

Storage area size for raw materials and for | Please state the area:
finished production

(min. 1,000 sg.m.)

6 | Quantities of Manpower:

Engineers (min. 1) Please state number of engineers:
Technical office Please state number of technical office employees:
Manufacturing employees Please state number of manufacturer employees:

7 | Alist of welding equipment and machines A list must be attached

8 | WPS (Welding procedure specification) and | The documents must be attached
corresponding PQR (procedure qualification
record).

A PQR is required only when the WPS is not
prequalified in accordance with AWS D1.1.

9 | WPQR — All Welders Procedure The documents must be attached
Qualification Records
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Requirements

Submission method of the requirement
by the manufacturer

10 | NDT credentials of personnel — must be The documents must be attached
level 2 and above

11 | A List of Customers from the last 5 years A list must be attached

12 | Material availability Sign and attach:

Appendix "C2": Material Availability
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19.3 Appendix "B1": Statement of Manufacturing Experience for Lattice

Transmission Towers

(enter name), hereby state the following:

(enter name), am authorized to sign this statement on behalf of

("enter Manufacturer name").

I hold the position of (enter job

title and description, i.e. partner, production manager, sales manager, etc.) at the
Manufacturer.

I have been in this position since (enter date).

I am providing this statement with regards to

I.E.C.'s tender number ("the Tender").

The facts & details given in this statement have been checked and verified by me.

, the manufacturer factory has at least 2 years (in the

last 5 years) of proven experience in in production and supply of steel lattice transmission

towers with height of at least 30 m

, the manufacturer factory has capabilities to

manufacture at least 4,500 tons per year of steel lattice towers.

, the manufacturer owns CNC machinery suitable for

cutting, punching, and drilling for profiles and plates.

I hereby undertake to provide, upon I.E.C.'s request and at its sole discretion, any other documents

(reference list, quantities, dates of supply, letters of recommendations etc.), or other information

requested for this tender for purposes of proving said experience.

Date Signature
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19.4 Appendix "B2": Statement of Manufacturing Experience for Foundation

Legs

(enter name), hereby state the following:

I (enter name), am authorized to sign this statement on behalf of

("enter Manufacturer name").

I hold the position of (enter job

title and description, i.e. partner, production manager, sales manager, etc.) at the
Manufacturer.

I have been in this position since (enter date).

I am providing this statement with regards to

I.E.C.'s tender number ("the Tender").

The facts & details given in this statement have been checked and verified by me.

, the manufacturer factory has at least 2 years (in the

last 5 years) of proven experience in in production and supply of steel structures with length or
height of at least 6 m. and has experience with welding, punching and drilling of steel.

, the manufacturer factory has capabilities to

manufacture at least 200 tons per year of steel constructions.

, the manufacturer owns CNC machinery suitable for

cutting, punching, and drilling for profiles and plates.

I hereby undertake to provide, upon I.E.C.'s request and at its sole discretion, any other documents

(reference list, quantities, dates of supply, letters of recommendations etc.), or other information

requested for this tender for purposes of proving said experience.

Date Signature
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19.5 Appendix "B3": Declaration of Supply Lattice Towers for IEC in the past

I,

1.

(enter name), hereby state the following:

I (enter name), am authorized to sign this statement on

behalf of ("enter Manufacturer name").

I hold the position of

(enter job title and description, i.e. partner, production manager, sales manager, etc.)
at the Manufacturer.

I have been in this position since (enter date).

I am providing this statement with regards to

I.E.C.'s tender number ("the Tender").

The facts & details given in this statement have been checked and verified by me.

Mark the relevant proposed group:

1 Option 1: The manufacturer has manufactured and supplied at least one
lattice tower for transmission lines to the Israel Electric Corporation (IEC)
during the last 7 years.

1 Option 2: The manufacturer has manufactured and previously supplied lattice
towers for transmission lines to IEC, but it has been over 7 years since they last
supplied. The manufacturer still possesses the necessary CNC machinery for
cutting, punching, and drilling profiles and plates as well as welders,
locksmiths, storage/assembly areas, handling equipment, and a technical office,
in accordance with the requirements of specification NCS232.

I hereby undertake to provide, upon I.E.C.'s request and at its sole discretion, any other

documents (reference list, quantities, dates of supply, letters of recommendations etc.), or

other information requested for this tender for purposes of proving said experience.

Date Signature
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19.6 Appendix "C1": Declaration of Commitment to Comply with
Specification NCS-232

Name:

hereby declare that the proposal fully meets all requirements of present
specification and fabrication drawings.

hereby declare that the raw materials: the steel and the bolts, nuts, spring
washers, climbing steps and safety rings, purchased from manufacturers
that have a valid ISO 9001 certificates for the scope of the material, and
will be approved by I.E.C. after winning the tender.

hereby declare that an Israeli subcontractor will be employed by us for
services as written in para.15, in case of winning the tender

(only for foreign contractor).

Duly authorized to sign this declaration:

Date Signature
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19.7 Appendix "C2": Material Availability

The following is a list of the angle and channel profiles used in the production drawings.

Each manufacturer is required to confirm their ability to source these profiles for the

fabrication of the towers.

Angle profiles

Size Material Size Material
L 50x50x5 EN10025-S235]R L 130x130x12 EN10025-S355]0
L 60x60x6 EN10025-S235JR L 140x140x13 EN10025-S35510

L 60x40x7* EN10025-5235JR L 150x150x14

EN10025-S35530

L 160x160x15

EN10025-5355]0

L 60x60x6 EN10025-S35510 L 180x180x16 EN10025-535530
L 70x70x7 EN10025-S35510 L 180x180x18 EN10025-S35530
L 80x80x8 EN10025-5355]0 L 200x200x16 EN10025-5355]0
L 90x90x9 EN10025-S35510 L 200x200x18 EN10025-S35530

L 100x100x10 EN10025-5355]0 L 200x200x20

EN10025-5355]0

L 110x110x10 EN10025-S35510 L 200x200x24

EN10025-535530

L 120x120x11 EN10025-5355]0

UNP profiles
Size Material Size Material
65 EN10025-S235JR 160 EN10025-S235]JR
80 EN10025-S235JR 180 EN10025-S235JR
100 EN10025-S235JR 180 EN10025-S355]0
120 EN10025-S235JR 220 EN10025-S235JR
140 EN10025-S235JR

Hollow Section Profile**

SHS 40x40x3.2 | EN10025-S235JR | CHS 4"x4.76

EN10025-S235JR

*- The L60x40x7 angle profile may be replaced with an L60x60x6 angle made of

EN10025-S355]0 steel.

**- Increased wall thickness may be suggested for hollow section profiles.

Remark: The profiles listed in the table are the primary profiles required; there may be

additional, or different profiles.

Date

Signature

Israel Electric
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19.8 Appendix "D": Annexures 1, 2, 3, 4, 5, 6A, 6B, 7, 10, 12, 13, 15, 16,
17, 18, 20

The annexures list with their respective drawing number:

Ch:gter Annexure No. | Drawing No. | Description
19.8.1 1 NCD3687_EN | Two Angles Connected with a Back Plate
19.8.2 2 NCD3692_EN | Angle to Plate Connection
19.8.3 3 NCD3681_EN Internal annectlon of Two Angles with an
Angle Profile
19.8.4 4 NCD3682_EN | U Profiles Connection
19.8.5 5 NCD3691_EN Directive for penetration and fillet weld
check
19.8.6 6A NCD3684_EN | Example: Tower elements — parts marking
19.8.7 6B NCD9913_EN | Example: Foundation Legs — parts marking
19.8.8 v NCD3683_EN Iqstructlon for steel structures connection
with bolts
19.8.9 10 NCD3694_EN | Prototype Assembly
19.8.10 12 NCD5697_EN | Example For Marking Labels
19.8.11 13 NCD4149_EN | Hexagonal Bolts and Nuts - UNC
19.8.12 15 NCD9074_EN | Example For Crossarm Packing View
19.8.13 16 NCD9312_EN | Top Part of Legs to be Used as Templates
19.8.14 17 JDHK5571_EN | Climbing steps
19.8.15 18 NCD5806_EN | Threaded safety ring for climbing step
19.8.16 20 NCD13765_EN | Welding symbols according to 1.S. 1061
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19.8.1 Annexure 1

ansle

THO ANCGLES CONNECTED WITH 4 BACK PLATE

ANNEXORE 1

SECTION 2-2

comnest | on

Elates
|
TABLE OF CONMECTIOMW FLATES
GIHENSIGH GF COWNECTIOH PLATE
TYFE OF AHGLE M
o b o
an [ BowboxE 1
5B 15 & [ Teuvh:? z
[:15] L BwBluEs E]
Fat ) L SC«00x9 4
HO e L 100x100k10 5
) 8 [ 110x116%10 3
oo L 1e0x120e11 7
18 [ 13012001 2 B
=0 250 L 1 40: 14013 g
an [ 150:150x14 8
40 L 160 1E0%15 1
B £ L1 Ay 1 Bl B z
150 0 L 180x180«18 13
180 L 200x2C0x18 14
180 e L 200x76:20 15
2 ‘\\' 180 L 200xZ00::29 16
REMARES :
1. The material for the conmection plates will e 535500 ekbeel.
2. A1] weldings shell be scoording to AWS D 1.1 code,
1. Belding syshols shall be according to ANS A 2.4
. A1l mepeurementy are in M
Eihei Halashemties were updated. HM.5 2| s
L. hen{D.02 17| TRARSTATD TO ERGLIGH. BAEN =
Ghdek [ Dram. Oeser pkion mte | ) [onee | e, | neser pkion Oute | Mo| 2
e |y 1 BEERTm
Dray. [14.03.05] suly | SPECIFICATION NUS-232, AMNEXURE 1 . Trenzmigsion DMsicn
fesion]i4.03.05] Eesen [TND ANGLES CONWECTED WITH |Transnission Lines - Engineering Hamdquariar
[ heck]I4.03.05|asnonen 4 BACK PLATE Drawing Ho. Bcale A4V
hpnr. 14,030 5[5 u0CH: [Sper flearion: WS 232 15 Tt . Hch 3687 _EN/2 B
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19.8.2 Annexure 2

AHGLE TGO PLATE CONNECTION ARNEXURE 2
4 _ 4
[-7E: E (-
._E = BACKGOUGE E & —E{BAEKEUUEE
I 3k
i =] ..-—"l \\:\F‘:f\ N 7
- - /iy =] ] T,
m 3 I
V5 BACK EOUGE
@ 5 BACKGDUBE
| =~ | " 4
N \"lk\ NN N R
[ 3 L E I
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R ¥ \ H
\'a?\ X
NN AN
i
REMARES :
1. 411 weldings shell be eecording to 4WS T 1.1 gode.
1. Welding symbols shall be according to AWS & 2.4
3. All mearuremonte are {n MW,
L hen]é Halas/Renarics vere updated. AL ETE
L0 hen00a 17| TRARSIATED TO FRGLISH. AN =
Chaek | M. oeserl pkion e [an] [ener | 1w neserl pkion Oube | Mo | &
e | _uie_[moc . TN oI
Dray. |14.03.05( juw | SPECIFICATION NUS-232 ANNEXURE 2 ! Trengmiesion Diksion
flesion.)14.02.05] Ectew | ANGLE TO PLATE CONNEGTION (Trangmission Lines - Engineering Hamdquarlar
[ heck.|14.03.05] ssnonen Drawing Ho. Beale A4V
BEOr. [14.03.0 5[5 0CH:| S Sleainn: LS 232 1L it . NCD 3692 ENS2 -
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19.8.3 Annexure 3

INTERNAL CONWECTION OF TWO ANGLES WITH AW ABGLE PROFILE AnHEXURE 3

_2_|

SECTION 2 - 2

7%

BACKEOUGE
mgLe
|

4

J

REMARKS:

I
commect lon E
angle

1. The msterial for the commection plates will be 53530 stesl.
2. 811 waldinge shall be according to ASE I 1.1 code.

3. Welding sywmbols shall be accerding ©o AHS & 2.4
4. 411 meaguremente are 1n MM.

ZDDEE4|3HKED|3HI1H|1!E'I!|1BI]K1E 1an1sl15:z1a|1mc13 13I]K1E|Imt11|11lh:lu 1I]I]lc1|}| ot ] | =] | To?

AMGLE o
LEMETH OF gg

BOO 700 S04 400 COMMECT . AMGLE [
i Cnnl i

TYPE OF COMNECTION AMBLE AS AMGLE ITSELF, HIEH OF THE NELD A5 THIGKNESS OF ANGLE,

Lihen[iHalasResaris were updated. BOAA] =
LG hea]DDanT | TRARSLATED TO ENGLIS. NI
Chaek | Imav. sz ptd on ke [Ae] [onek | drev. Oeseriptdon LRI
N I CT T R ERTE .
Drav. |01.0100] Juy | SPECIFICATION NUS-231 AMNEXURE 3 ! Trengmigsion [Msion
lesign 010100 Ecvew |THTERNAL COMMECTION OF TWD ANGLES Trangmiszlon Lines - Engineering Hamdquarlar
[ heck.|D1.0.00|ssHanen WITH AN ANGLE PROFILE Drawing No. Beale A4V
Appr. 01,0100 56 H0CH: | Soee fleatim: HES 232 B Tt k. NCD 3681 _ENA4 -
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19.8.4 Annexure 4
I PROFILES CONNECTION AMNEXURE 4
@\) DETAIL A SD wing
senL
‘m x _| |"I
3 L= FIL [
it _L \ X :!: R _li pro . & _,,;@buu::k plate
11 k wall side
I“ 5! autar elads 4%’::. inner gide
= I =
2 wing
1 -1 seal DETAIL 4
WaLL SIDE COMNWECT[RM WIMES COMMECT [OW
BACKGOLIGE
. L.|— FIL
£ B rofl Lo g e iLe
auter 5|dE Gut&n Side
Inner ol dg q% %/}é& |
|r1ner* side
3 I
kack plate U-profile
HIGHT B4CE PLATE 1
DIMEMSIONS OF PLATE
OF WELD TH1CKNESS Mo
mm i mm > mm mm PROFILE
200 44 [5 [ A 1
4 251 [=14] B [ 149 2
300 7a B [ 12 3
£ 3na 59 E [ 14 4
350 100 B [ 16 g
350 128 =] [ 18 B
B 400 1360 8 [ 20 7
o] 158 B [ 22 i]
g e 220 10 [ 30 g
{
KEHARKS .
1. The meferiel for fhe commecticm plates will be 535500 eteel.
2. ALl weldinge shall be sccovdiep to AWS D 1.1 code.
3. Welding symbals ehell be eccordivg o AHS A 2.4
4. 11 measurements are 1n MM.
COhEI[E alis[emarks vere pdated. EEIE
[ hen[0.0217 ¢ TRARSTATFD TO FNGLISH. I
Chek | Irr. oeserl pkion it [ Ae] [ener | trav. | Oeserl pkion LA
e | e [ W BEERTm
Drag. |DLOLOO| Juin | SPECIFICATION NUS-232 AWNEXURE 4 ! Trengmigsion DMslon
; rangmisylon Lines - Ingaring Hamdquarlar
flesion01.01.00] ECHEW U PROFILES CONNECTION I snisy Lines - Eng § Hamdg
[herk.|01.01.00] g.sHomer Drawing Ho. Scale A4V
fppr. [01.01.00 8 AN0CH: [Sse fleatlan: HES 232 1 it . wep A682 _ENA3 B
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19.8.5

Annexure 5

AMMEXURE 5
DIRECTIVE FOR PEWNETRATION AWND FILLET WELD CHECK

FIGURE 1 -

L

EI'~"EF|L|5.P

FILLET WELDS
Cdimensich mot greater than 0.1 3

WUHMACCEFTABLE FILLET

FIGURE 2 - ACCEFTABLE FILLET

WELD FROFILES

by by B b

INEDHPLETE EXCESS]1VE
WRDERCUT

FUS 10N ESHIERTHY

FIGURE 3 - UMACCEFTABLE FILLET WELD FROFILES

[NEUFFIE [ENT

FENETRAT[OW WELDS

WELD FROFILE

THELFFICIENT
LEE

F smal Ler-
than 3 mm

J

[
I | I B
%‘ 1 T’ %‘ %‘ L ;
] i 1,
PR
v e
e =
! SINGLE VEE " nousLe vee !
[

FIGURE 4 - ACCEPTABLE GROOVE WELD FROFILE IM BUTT JOINMT

U T

EXCESSIVE EXLESE]YE INEUFF]E]ENT ONERL AR
URDERECUT COHYEN1TY
FIGURE 5 — DEFECTIVE JOIWTS
unacceptable reinforcenent profiles
mi'ﬂﬁ’éH cnuw.'.'E EHR]M!CA'EE Fus[uﬁ%ﬁ{l% S]DE ‘”%‘j‘;ﬁ E
FIGURE B — DEFECTS [W THE RODT
ELhenlE.G hen] Figure | b 7 - earrected] LK @] =
EChen[l0arid]  raewsiaten 7o ensuish BN 1] E
Ghaek | I eserl pkion it [ Ae] [ener | irav. | eser] pkion Oute | M| &
Nane Date |16 but . — | ISRAEL ELECTRIC CORP. LTDf
[ray, [14.03.05)  lun EFECTFICATT(M BG5-297  ASMEXONE 5 Hational Network Unit &
fesion/i4.0205] eowen | DIRECTIVE FOR PENETRATI(N . Overhead LTngs Oepartnant
fheck[14.03.05] ashonen AND FILLET WELD CHECK Orawing W, Srdle 4y
fppr. [14.03.0 5[ 56HDCH: |1 periFegtron: 1 5 230 Weh 36%1 _ENS2
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19.8.6 Annexure 6A

Israel Electric

AMMEZURE BA
EXAMPLE: TOWER ELEMENTS PRRTS WARKING
Zle
H}— |73 | DT626 {B
T ]
s 2. 2 |=a SANFLL
E =8 = o = -
gl ot I ™ R B
= 123 = 22 =
N [ I I
5\
E hen LIyt Tawen eLewewns monms mumws - uroaten{ L0010 & s '
Ehen(EG hen Tegy - geretec| ILAL1| B | [E0hen|Dbaiid TRENSLATED To EnsLish, |01 8| =
Clack. | Irav. Ieserpkion Dute | M| | Goaek | Trew. Oeser] pkion Oute | Ao :I_
Nane bete | IEE ek I — | ISRAEL ELECTRIC CORP. LTD.
Dray. |0.01.00) Jul |SPRCIFICATION WCS-33% AMNEXIEE BA Hational Network Unit &
llesign.| 01.01.00] ERHEN EXAMPLE: T{WER ELFMENTS . Overhead Lings Department
[ heck.| D18 1.00] s.5Homen PARTE MARKING Oraving N, heale B4y
Apnr. 01,0100 [ E4N0EHA| petrtegtron NGE -— NCD 3684 _ENSS
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19.8.7 Annexur

e 6B

ANNERURE GB

EXAMPLE: FOUNDATIONS LEGS ELEMENTS PARTS MARKING

EXAMPLE: CROSS

NENUFACTURE MAWE
[
1
TYPE OF TONER

|
Vs
| gonneetion hole

to the touer

&
|
EE— crass (3) 1
= =8 = |
= ‘o5 =
e |zl S |
A
ey | =, -
S3g 2
= =, |
{Jaber{liribee] adged speification wcsmar  [RIEH @ E'
EJaber|Liritbegime areving s teamsines Tri engnan] CLEE[ 1 | 2
Chaek, | Irav. Deseription Onbe | Me| | Ghaek | drav. Oeser] pkion ETINES

1Lk

6wt b 2 —

Drav. [13.12.14

111 TN

lestgn i1, 12,16

11171

[ heck.[17.12.10

11173

SFECIFICATICN BCS232 ANNEXIRE EB

EXAMPLE: Fourdation Legs Elements|Iransmission Lines - Enginsaring Haadquartar

O0° U] Jw W3 Jownn naan

| ISRAEL

ELECTRIC CORF. L'TD.
i  Tranamisslon Lines Didalon

and Crass profiles parts MAREING

hpar. 121.12.1§

iniog.”

IR NEie NEF 2T NORIE2 B Imk I

Drawing Ko
NCD 9913

EN /2
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-, 1=
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19.8.8 Annexure 7

SCHEM SETUFR

SCREN SETUP

INSTRUCTION FCOR STEEL STRUCTURES CONNECTION WITH BOLTS — AMHEXURE 7
THICL ELENENT THIN ELEMENT
ASEEMELY OF HEAD
R - EDGE OF THREAD —?\:— BOLT O THE
| THIN ELEMENT
A A
= 488
A
¢ SPRING [a]
et W A SHER R
[MEORECT CORECT

PADFILEG U CONMECTION

Nuts will be cloged by:

THREE ELEWNENTS COMMECTION TWO ELEWENTS CANNECTION W ITH LNGLE PROFILE
4 ENEE OF THEED ) _EDGE OF THREWD —
W'/ 7§ N
= iy LED ),
_ a _ _ TN U S
L 7 L 3 /
BETAIL A
“  SFRING SPRINE ol
2 W ASHER 0 LEHER
BOLTE 578" WM. o=3
BOLTE &4 - NN, u=4
BOLTE 5/8- WIN n=3 — 7 L“‘W“
RERBFKS: BOLTS 374" & 154" - WIN, o=}
¥hen there are elements with egual thickness ar
glenents w1th different thickness c=imn OETAIL A
ar 4mn and the zcrew head s on the thin 37de of
the elenent, uze a longer bolt.
If the thread lenzht does not allow streching the nut. I
add flat washer addftionally to 3pring wazher | — v

enind

&l Manually tightening with suitable wrench. 3
‘b) b mechenical device with a Tew keystrekes. /
EChen00aiid]  TRANSLATED To ENGLISH. {[ﬂ.ﬂ 3|z
Ghack. | Irev. Oeserlpkion Dute | M| | Glack | Irev. Oexerl ption Oute | Mo &
Nane bete | IEE Eak. O, — | ISRAEL ELECTRIC CORP. LTD.|
Dray. (010100 1oLy EFECTFICATION FGS-292  ARMEXTHE 7 Wational Network Unit &
fesion|o1a100| cowen | IHSTRUCTION FOR STEF) STRUCTURES | Qyerhead Lings Departngnt
[ heck|07.01.00 | asnomen LUBNECTION HETH BOLTS Iraving W, Stale 14y
Appr. |01.0 000 |5 AWOCH:|s et regiron: 1G5 -— NcDh 3683 _ENS3
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19.8.9 Annexure 10

ANNETURE 10

PROTOTYPE ASSEMBLY

FULL ASSEMBLY

PARTIAL ASSEMBLY

N,

Upper parts and crossares - full essenbly

Slaps aloments and sxtenaions - parifal mozenhbly.

fection 4-A, slepe elements and extensions - botten element strugture
Losembls & well and twe half walls parpandfeular

RYIERETE Gud FUTT perpengdicuiar walls
And horizankel diaganels ettached to then

K —

b gguare sectional structure

Rectangular sectional structure

Section B-B, slope elements and extensions - diagsenals structure X

Full assenkly Pall asseably

]

fectangular sectional structure

e — |

h 3guare sectianal structure

| ELhen]E.Lhen Fartial assenbly eaneeled] .01 @ EI
ELhenlEG hen Partral agsently added] B0 B | [LLhen]DDaiid TRANSLATED To EngLish  [BRI.D[ 1| =
GChaek | Dray. neser] ki on ute [Mu] [enaee | 1w, eserl pki on Ouke | Anf &
Nang bute  [1E tatk. . wiey & anney | ISRAEL ELECTRIC CORP. LTD.
Draw. |14.03.05) 1o FPECLFICATION WGS-232 ARGIRIRE 10 | Netienal Network Unit iy
lesion14.02.05] EEHEW PROTOTYPE ASSEMBLY . OQverhead LTngs Oeparingnt
[ heck.|14.03.05 ashomen Oraving o hgdle N4y
hppr. |14.03.Q 5[ 5AU0CH |1 pen ragiior G § 232 NCD 36%4 _ENS3
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19.8.10 Annexure 12

Exomple For Marking Labels
Fotar ol Pocklrg Tohlo — Burbors B DuonklElas |n ooch Emkggn
Plotas 2 [tems Im B Pollet o Prafl Las
thrariod poctad aingls f| prigel | pobyge 3 mckga 1
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DAt cles 41 20 1 ] 4 a
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2, For sach pockoge, o photoespy of the soksrlal and pocking tobles shall be attached.
3 4 elrola an tha FlhDIIlleu ghall ba drawn, H‘ll]h'll‘lg cha ralavanc Fﬂlﬂ!l@ Aloy FILL Im
FackIng aupervisara mane, dote oF podkirg ond = 1gnacura.
4. Tha phatoeopy shall ba ploced Inoa saoled mylon emealspa, And wall attochad ta the pockope.
5. Tha Cbave NERCIonad FEQUIFEnenTE are oscerding T4 Cha pocking |AETFUCCIen FEdu|FBRERCE 98
Listed Inspec] Fleatlon MOE2ID.
Tatal Welght: 18015 tg
570 |18 |FiLlat THE 17 |1D0kSS 0. 0BAD = | H.3
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SE4 |4  |Dioganal L BO:B0:E | JA56 024 48.9
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562 |8 [Horlzomcal L S8x00:3 (301 4728 17.8
561 |8 [Diageral L S0x50x5 | 1980 8540 AL.6
550 |6 |Hur|zmmL L 50«50«55 |1145 01 BO 3.5
59 (B [biogmal L 50:50:5 |1439 11512 O.4
553 fav4 [warizencal L_BD:FD:F | 1670 13%0 2.4
557 (B |orageraL L 50:50:5 | 1440 11520 4.4
555 |8 |Horlcontal L S0x50x5 (042 [KL7] X4
SEE flA+d |0l ogaral L Ofx00<0|%16 20028 352.4
554 [[4+4 |0logonal L 90:80:9 |3TED i 5 269.8
953 [4 |Connecclon Plote  THE 14 m [S46ec185 O.EE] ne | EB.H
552 (4 [connecclen Flote  THE 14 m [3ddw185 (0.6 A |GR.B
Sola |2 |lag L 130130123 | BEA0 1 2y X2
B |2 e L 130130612 | BOO0 12008 3.2
T ey [ b inti Langih TR el At B
womoee | 224 | 1 tem Descriptiaon g |t e e ntes
E 1 | lte [ JBC o, W, 1E1kY | 1GRAEL ELECTRIC CORP. LTO.
E o |L.SIreto] 3180 BREPEGIH POLE TWPE HREE | ||".|ﬂt||'JI'II:IL Hetwork Ll &
— [Peskp.| E.chem | 02080 ELEMENT N 5 - .0 m ) varhead Linea Deprrteant |04
& [PoE.] WTok [MIAE Tl g We. Seole A0y
o Jpr, §-Saochy M. | Speciflcatlan: HCS ——-- Neo3s1  _Endg  |1-'B1-S
HETIE ST
OATE OF PACKING (HOHTHEARS
SHTIE. v e emvms s senss emss s o ememssmsmsr s e emrans
= H
a
o
ok, | Draw, Deaerlptlan Deate | K. | | Preck. | Oraw, lDeacr ptlan Mnta | K. é
Noma Dok |16 G N — | IGRAEL ELECTRIC CORF. LTO.
OraW. |0, Davld)10.06.13 SPECIFICHTION MCS-222  ANMEILFE 12 | Mational Metwork Unit &
Pisiap [EChen{10.08 13| ExAMPLE FOR MARKING LABELS L Qverhead Lines Depor tnent
lheck:. |5, Shaner|13.07.13 Orowing Me. Grale A4y
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19.8.11 Annexure 13

NOTES [.E.C. CAT. HO. DIMENSIONS CHM3 HOHIHAL D1AMETER BOLT
{1HCH) TU|| ROUMD BY STAMDART
t\l
s stz [ o[ Ty, T [mol e q
J — — -
418267 EE . + _WM
416283 15| 40 3/4 i
419317 18145 g
419333 23150
23 n [.E.C. CAT. HDJ DINENSIOHS CHMD NOMIHAL DIAMETER
415350 ol ol S [2lEo] e, (INCHD
419382 | @ - .
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TEET05S ] o
T50250 1 B50452 I e Bl PN ST e
1873866 13 |40 ~ 1850478 | 1y 50 180 ) Fon thess bolts
““MMWW 16 |45 /8 “mwm%m bl I R MM MM HOLE - @14 mm
419473 =8 e (#22.2) e |2 |18 |12 Ty SPRING WASHER 3
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19.9 Appendix "E1": An example of I.E.C. Catalog Numbers and Their
Drawings for Transmission Lattice Towers

I.E.C. catalog numbers for towers, extensions, heads, crossarms, and tower's parts for
transmission line towers according to I.E.C. tower's type are listed in the following table:

2.6m

Tower I.E.C. Description Drawing No.
Type Cat. No.
MSR2G Tower structure layout NCD6320_EN
5227199 Standard tower without head NCD6320_EN including
NCD6321_EN, NCD6322_EN,
NCD6323_EN, NCD6324_EN,
NCD6325_EN
5270120 Head 4.5m NCD6331_EN
5227350 Extension No.'l1 3m NCD6326_EN
5227351 Extension No.'l 6m NCD6327_EN
5227345 Extension No.'2 3m NCD6328_EN
5227347 Extension No'.2 6m NCD6329 EN
5227348 Extension No.'3 6m NCD6330_EN
5253427 Upper extension 3m NCD7991_EN
4132700 Upper middle and lower NCD3366_EN
Un-independent crossarm 4.2m
5253452 Un-independent crossarm for earth wire NCD7992_EN
2.6m
5264587 CHANGES IN TOP PART-1 TO CONNECT NCD8426_EN
GROUND CONDUCTOR
MMSH?2 Tower structure layout NCD3355_EN
5267716 Tower without head NCD3355_EN including
JDHK3357_EN, JDHK3358_EN,
JDHK3359_EN, JDHK3360_EN,
JDHK3361_EN
4137337 Head 3m NCD3356_EN
5267795 HEAD 5.34M NCD8610_EN
4055083 Extension No.'l1 3m NCD3112_EN
4054888 Extension No.'l1 6m NCD3109_EN
4111621 Extension No.'2 3m NCD3313_EN
4132791 Tow-sides asymmetric crossarm NCD3365_EN
3.75+4.65m
4132700 Upper middle and lower NCD3366_EN
un-independent crossarm 4.2m
5253452 Un-independent crossarm for earth wire NCD7992_EN
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Tower I.E.C. Description Drawing No.
Type Cat. No.
TMH2G Tower structure layout NCD5160_EN
5000546 Tower without head NCD5160_EN including
NCD5161_EN, NCD5162_EN,
NCD5163_EN, NCD5164_EN,
NCD5165_EN
4513255 Head 3.0m NCD4845_EN
4513263 Head 6.5m NCD4844_EN
5253369 Upper extension 4m NCD7965_EN
5253451 Un-independent crossarm for earth wire NCD7966_EN
2.6m
5000548 Extension No.'1 3m NCD5166_EN
5000547 Extension No.'l 6m NCD5167_EN
5011382 Extension No.'1 9m NCD5168_EN
5011383 Extension No'.2 6m NCD5169_EN
4143582 Upper middle and lower NCD3399_EN
un-independent crossarm 4.2m
TMH2T Tower structure layout NCD3437_EN
5010491 Standard tower without head NCD3437_EN including
NCD3416_EN, NCD3417_EN,
NCD3418_EN, NCD3419_EN,
NCD3420_EN
4513255 Head 3.0m NCD4845_EN
4513263 Head 6.5m NCD4844_EN
4162079 Extension No.'l 3m NCD3421_EN
4102364 Extension No.'l1 6m NCD3268_EN
5253387 Upper extension 4m NCD7968_EN
5260345 EXTENSION 9M NCD8205_EN
4144119 Upper middle and lower NCD3406_EN
un-independent crossarm 5m
5253386 Un-independent crossarm for earth wire NCD7967_EN
3.4m
5253451 Un-independent crossarm for earth wire NCD7966_EN

2.6m
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Tower I.E.C. Cat. Description Drawing No.
Type No.
DSG2G --- Tower structure layout JDHK8800_EN
2797124 Standard tower JDHKS8800_EN including
JDHK8801_EN, JDHK8802_EN,
JDHK8803_EN, JDHK8804_EN,
JDHK8805_EN, JDHK8806_EN,
JDHK8807_EN
4486221 Standard tower without element No. 7 JDHK8800_EN including
JDHK8801_EN, JDHK8802_EN,
JDHK8803_EN, JDHK8804_EN,
JDHK8805_EN, JDHK8806_EN
2797132 Extension No. 1 3m JDHK8808_EN
2797157 Extension No. 1 6m JDHK8809 EN
3662657 Earth wire crossarm JDHK8810_EN
un-independent for assembly 5.5m
3662665 Upper and lower crossarm JDHK8811_EN,
un-independent for assembly 10.7m JDHK8811a_EN
3662673 Middle crossarm JDHK8812_EN,
un-independent for assembly 11.5m JDHK8812a_EN
3505401 Upper and lower crossarm NCD1057_EN, NCD1057a_EN
un-independent for assembly 7.5m
3505419 Middle crossarm NCD1058_EN, NCD1058a_EN

un-independent for assembly 8.5m
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Tower I.E.C. Cat. Description Drawing No.
Type No.
DTGM2G --- Tower structure layout NCD9970 EN
5297849 Standard tower NCD9970_EN including
NCD9971_EN, NCD9972_EN,
NCD9973_EN, NCD9974_EN,
NCD9975_EN, NCD9976_EN,
NCD9977_EN
5298614 Standard tower without element no. 7 NCD9970_EN including
NCD9971_EN, NCD9972_EN,
NCD9973_EN, NCD9974_EN,
NCD9975_EN, NCD9976_EN
5298425 Extension No. 1 6m (-3) NCD9963_EN
5298426 Extension No. 2 6m (+3) NCD9964_EN
5298387 Extension No. 1 6m (+6) NCD9965_EN
5298422 Extension No. 1 9m (4+9) NCD9966_EN
5298421 Extension No. 2 6m (+12) NCD9967_EN
5298423 Extension No. 2 6m (+15) NCD9968_EN
5345146 Element No. 7 NCD9977_EN
3692837 Crossarm for earth wire 5m JDHK8831_EN,
JDHK8831a_EN
3692977 Crossarm for earth wire 8.5m JDHK8834_EN,
JDHK8834a_EN
3692951 Upper and lower crossarm JDHK8832_EN,
un-independent for assembly 6.5m JDHK8832a_EN
3692985 Upper and lower crossarm JDHK8835_EN,
un-independent for assembly 11m JDHK8835a_EN,
3692969 Middle crossarm un-independent for JDHK8833_EN,
assembly 7.5m JDHK8833a_EN,
3692993 Middle crossarm un-independent for JDHK8836_EN,
assembly 12m JDHK8836a_EN
5011770 Upper and lower crossarm NCD5830_EN, NCD5830a_EN
un-independent for assembly 7.8m
5011774 Middle crossarm un-independent for NCD5831_EN, NCD5831a_EN
assembly 8.8m
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19.10 Appendix "E2": An example of I.E.C. Catalog Numbers and Their
Drawings for Foundation Legs

I.E.C. catalog numbers for foundation legs, cross profiles, leg's extensions, for foundation legs
according to L.E.C. tower's type are listed in the following table:

Tower Type I.EI.“(;Ca. Description Drawing No.
5009946 | FOUNDATION BENT LEGS NCD 5755_EN
D5G2G 4485611 g?UNDATION BENTLEGS - | nNcD4796_EN
DTGM2G 3351350 | FOUNDATION BENT LEGS NCD191_EN
FOUNDATION STRAIGHT
TMH2G 5001849 LEGS NCD5402_EN
5002317 | FOUNDATION BENT LEGS NCD5447 _EN
FOUNDATION STRAIGHT
TMH2T 5001063 LEGS NCD5356_EN
4213179 | FOUNDATION BENT LEGS NCD2971_EN
FOUNDATION STRAIGHT
MSR2G 5237689 LEGS NCD7291_EN
5237968 | FOUNDATION BENT LEGS NCD7372_EN
FOUNDATION STRAIGHT
MMSH? 5001951 LEGS NCD5232_EN
5002316 | FOUNDATION BENT LEGS NCD5108_EN
FOUNDATION STRAIGHT
5216197 LEGS (+9) (+6) NCD6451_EN
FOUNDATION BENT LEGS
5013116 (+9) (+6) NCD5874_EN
5002062 | pLoaron FOUNDATION NCD5242_EN
TH2G 5002313 | FOUNDATION BENT LEGS NCD5372_EN
TH2H 4525192 | FOUNDATION BENT LEGS NCD4983_EN
MMSHG2 5212863 | FOUNDATION BENT LEGS NCD5259_EN
TMK2 D 3846466 | FOUNDATION BENT LEGS NCD2542_EN
MS2D special 2034502 | FOUNDATION BENT LEGS JDHK7466_EN
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19.11 Appendix "E3": An example of quantities of Bolts, Nuts and Spring
Washer for Foundation Connection According to Tower's Type

Quantities of bolts, nuts and spring washers for the foundation connection according to tower's
type are listed in the following table. These bolts, including the nuts and spring washers, shall be
supplied in a separate sealed plastic bag with a different color.

Tower Type I.E.C Cat. No. BoltsType Quantity
(including nuts and
spring washers)
MSR2G 5227199 3/4"x50 36
MMSH?2 5267716 3/4"x50 36
TMH2G 5000546 7/8"x60 64
TMH2T 5010491 1"x70 72
DSG2G 2797124 1'x60 60
1"x80 16
: 1"x60 64
DSG2G without Element No. 7 4486221 1"80 32
DTGM2G 5297849 & 5298614 1"x100 128
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19.12 Appendix "F1": I.E.C Quality Specification Q-APP-02-PR

Find attached to this document.
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19.13 Appendix "F2": Quality Control Inspection Steps

Inspection by

Inspection activities/ Applicable
No. Part examined Document S Standards Remarks
up I.E.C.
Raw material, Workshop procedures, WPS and PQR.
1 | Raw material chemical Material certificate, Documented as | Shall be verified by
comp., mechanical prop. | MTR. per EN 10204 I.E.C Metallurgic
I.E.C National Grid 3.1, part of Laboratory.
Spec. H H final All hot galvanized
documentation. | steel shall contain less
than 0.04% or 0.12%
- 0.25% silicon

2 | WPS and PQR (if Work procedure, As per Spec. Must be approved by
applicable) Workforce Welders will be | I.E.C Metallurgic
NDT procedures certificate certified for Laboratory.

H H -
weld fillet and
tangent
welding
In-Process Inspection

3 | Approved manufacturing | I.E.C Spec., At least 10% of parts.
drawing. Machine tools Supplier work R SW
alignment. procedures.

4 | Visual Inspection of I.E.C spec., At least 10% of parts.
parts, Geometric Approved drawings R SW
measurements.

5 | Visual inspection of I.E.C spec., AWS D1.1 At least 10% of parts.
welds. Approved drawings NDT results must be
NDT (if needed) H SW approved by I.E.C

Metallurgy
Laboratory.
6 | Full Assembling of one of | I.E.C spec., I.E.C Spec,,
each type of tower Approved drawings H H Approved
drawings
Galvanization
Visual inspection. I.E.C spec., I.E.C Spec., At least 10% of parts.
Thickness measurement. | Approved drawings Suppl. Records | Repair if needed,
H SW must be approved by
L.E.C before
conducting.

8 | Packing, Final I.E.C spec., Parts I.E.C Spec., At least 10% of

documentation. Packing Lists H H Suppl. Records | packing shall be

verified.

R - Quality Record

W - Witness Point

H - Hold Point

SW - Sample
Witness Point
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19.14 Appendix "F3": Check list for Transmission Towers and Foundation
Legs (161,400 kV) NCS-232

This is a control document that allows uniform verification between the manufacturer, an
Inspection Company on behalf of I.E.C. and I.E.C. quality control.

o Itis mandatory to email this document, filled and signed,
FOR EACH DELIVERY

¢ All written bellow refers to the attached Inspection invitation sent for
I.E.C.

Revisions of specifications, drawings, standard
are according to PO (purchase order).

Manufacturer:

IEC PO:

IEC Catalog No.:
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# | Inspection

NCS232 Requirements

Approved
v

Inspector
Remarks

1.1

1.2

1.3

Raw
material

1.4

Mill test report Comply to relevant IEC drawing

Mill test report cast/heat number is validate on
product

Mill test report comply with chemical requests for
galvanize:
Silicon max content 0.04% OR in range
0.14-0.25%

Laboratory chemical and mechanical properties
tests comply with standards:
Profiles: ISO 10025-2
Bolts: ASTM A-394, drawing NCD4149
Marked Type 0, manufacturer name OR trademark
Nuts: ASTM-A 563
Spring washers: ASME B18.21.1
Climbing steps: Drawing NCD5571
Safety rings: Drawing NCD5806

2.1

Manufacture

2.2

Each item is marked in minimum 10 mm font size,
Scm from hole and visible after full assembly and
galvanized:

1. Trademark of manufacturer
2. Type of tower

3. Item number
According NCS232, annexure 6A and 18

Geometric dimensions of the items, hole locations,
bending measurement, cut, grind, drilled, punched
Comply to relevant IEC drawings and tolerances
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Holes in elements with welded reinforcement
plates will be drilled only after welding. Unless
otherwise specified in the manufacturing drawing.
2.3 Holes in bent items, which may be affected by the O
bending operation, shall be laid out and punched or
drilled after bending.
Holes are free from burrs.
2.4 Assembly complies to relevant IEC drawings O
o WPQ, PQR, WPS- all according to g

AWS D1.1 OR EN ISO 1011-2+A1
Welding material was made only by
2.6 AWS A5.18 OR TS EN ISO 14341A O
G3Sil, ER70S6, ER70T1, ER70T5
Weld visual test include marked inspection
locations over a drawing.
2l Clean and uniform seams. Without pore, undercut, o

lack of penetration, carter, crack, spatters, slag.

Cleaning process pre-galvanize according

2 ASTM A123/A+M, OR EN ISO 1461 =
Visual test- Uniform thickness, clean, smooth and

ek free from spatters as possible =
3.3 Uniformity test according to ASTM A239 O

PREECE- Mass of zinc test according to ASTM
34 Hot Deep A90, Acceptance criteria ISO 1461 =
3.5 | Galvanize Adhesion test according to ASTM A123 O

Minimum Dry Film Thickness (DFT) ISO 1461

Steel thickness>6 mm, DFT>85um
Safety rings and steel 3mm<thickness<6mm,
3.6 DFT>70um =
Bolts, Climbing steps and Spring washer
DFT >40um

Fixing galvanize defects using products with

3.7 minimum 95% zinc =

Comply with relevant drawing guidelines- notes
4.1 Packing and material packing table- numbers & quantities O
in Each package. Regardless of PO quantity.
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Regardless clause 4.1- CAN be pack in even
4.2 O
number
Bolts, nuts, spring washers ("Line" column in bolts
Assembled table on relevant drawing) are pack in durable
[ arms labeled bags (wood box is preferred): waterproof, g

stiffness for weight content and UV resistance. The
bag will be securely fastened to the arm inside U
profile.

Profile packages larger than 4 meters required
5.1 additional support - in the form of another wooden O
block in the middle of the package.

Profile packages for Orot Rabin warehouse will
5.2 have wooden blocks sizes (minimum): O
15 cm height, 15 cm width, 30 cm length
Profile packages for any IEC warehouse, Other
Packing- than Orot Rabin will have wooden blocks sizes
== Profile (minimum): =
10 cm height, 10 cm width, 30 cm length
Profile packages are with fastened double

galvanized steel strips, in at least 3 locations. The

= distance between the strips shall not exceed 2 =
meters
Between each profile place a cloth thread for
53 separation =

Disassembled crossarms will be in maximum

5.6 . O
even quantity

Each box will contain only accessories like
6.1 bolts/climbing steps/ plates and safety rings of O
ONE IEC Part number/ Tower

Bolts and accessories- each individual package

6.2 shall not exceed a total weight of 25 kg =

Packing- The height of the wooden box blocks shall be

6.3 210 minimum 15 ¢m for Orot Rabin O

For any other than Orot Rabin the height of the

e wooden box blocks shall be minimum 10 cm O

Box is durable: waterproof, stiffness for weight

s content and UV resistance O
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AND

6.6

For complete tower ONLY: bolts for foundation
connection will be packed in a separate plastic bag
with different color than other bags. Located on
top.

7.1

7.2

7.3

7.4

Labeling
Profile

Durable metal label is readable include:

1. Manufacturer name

2. Production country

3. IEC catalog number
4. Type of tower part (if applicable, e.g. DSG2G)
5. Package number in bigger font size O
6. Name of tower part (if applicable, e.g. Element

2)
7. Number of order
8. Bundle weight

9. Disassembled crossarms quantity, e.g. 6 units

Metal label location for packages with profiles
above 150 mm will be assembled vertical instead
of horizontal in order to keep the metal label not

bend

Table of items, and Material packing table-numbers
& quantities in each package according NCS232 O
annexure 12+15 English only

Profile tied up packages that are for the same IEC
P.N / tower must be marked (preferably with a
permanent marker) with catalog number and its

internal package numbers. Marking must be visible
on the top profile of each bundle- intended for
forklift worker
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Durable metal label readable include:
1. Manufacturer name
2. Production country
3. IEC catalog number
4. Type of tower part (if applicable, e.g.
DSG2G) m
e 5. Package number in bigger font size
6. Name of tower part (if applicable, e.g.
Element 2)
Labeling 7. Number of order
B 8. Bundle weight
Packing list- durable plastic bag sealed from water
penetration, readable label includes size and
8.2 quantity of all content, English only, validate =
amount is 105%
For complete tower ONLY - bolts for foundation
connection will be packed in a separate plastic bag
8.3 and labeled: "bolts for foundation connection". =
According NCS232 Annexure 14
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19.15 Appendix "G": Hot plating of Zinc, Process control

19.15.1 Obijective

The purpose of this appendix is to define the means of control and treatment of parts that go
through Zinc coating, to guarantee final product quality and reliability within a corrosive
environment.

19.15.2 General

To guarantee adequate control of the process it is necessary to establish a quality control
system and document all stages of the process with regards to each batch of parts that
undergo the coating. The contractor shall appoint a trustee, who is responsible for the
maintenance of the system described above and in addition shall document all activity aimed
at guaranteeing final product quality, delivered to I.E.C. as described below.

19.15.3 Process Control

The manufacturer shall submit to I.E.C. quality control full documentation with regards to all

the process stages. The documentation shall include the following information regarding each

process stage:

1. Type and concentration of materials as well as measurement method and control.

2. Process temperature and means of measurement.

3. Process duration and means of measurement.

4. Criteria which define adequate completion of any given process stage and its progress
towards subsequent treatment.

5. Production line maintenance procedures: methods of inspection, concentration levels of
active material components and documentation of the findings, frequency of
inspection/monitors, documentation of introduction of materials to the bath etc.

19.15.4 Documentation

1. Documentation shall be performed by means of a "route card", located within proximity to
the batch and associated with each and every stage of the process: clean, rinse and flux,
dry, soak in Zinc, cool, etc. Matching between identification/marking of a given batch and
the corresponding documentation must be ensured.

2. A contractor representative shall provide his/her signature indicating proper and
completion of the specific process stage.

3. The signed certificates shall be submitted to I.E.C. quality control prior to delivery of the
batch for approval.
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19.15.5 Final Inspections

1. The manufacturer shall establish and document criteria, based upon relevant and
approved standards (such as Israeli standard 918, 265 etc.), to enable
acceptance\rejection of the final product.

2. Inspected products shall be marked or labeled as "approved", "further processing
required" etc. The label must include the date, batch number and a distinct signature of
the inspector.

3. Corrective action — the manufacturer shall establish procedures for corrective action in the
event of defects revealed during inspection of the final product, including root cause
identification, means of fixing the defect, approval, and documentation.
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20. Revisions

Revision

Change

Date

1

Appendix "B" — updated.

Added Annexure 13 — bolts dimensions

Para. 8 - Marking changed, Annexure 6a changed

Added Annexure 14 —1.E.C Ca. No.'

Added Annexure 15 — Example for crossarm, packing view.

Annexure 14 - updated

Para 5.2.3: spring washers HRC — updated

A WN

Para 11: Packing — updated.
Para 16: Time schedule

Para 5 - bolts, nuts, climbing steps, spring washers and safety rings
will be provided by manufacturers.

Para. 9 - Packing — updated.

Annexure 14, 17 & 18 — added.

Para 17 — added.

Types of towers in annexure 14 — updated

Para 17.2 — updated

Para 15 — updated

0N

Foundation legs — added.

Packing instructions — Chapter 11 — updated.

Chapter 13 — Check list for Transmission Towers (161,400 kV) NCS-
232 — added.

09/2025

Chapter 3 — documents for the proposal was updated
Appendix A2 - updated

01/2026

10

Chapter 6.5 — updated

Chapter 14.1.3 - updated

Chapter 19.2 — updated

Chapter 19.6 — Annexures 1-4 updated
Annexure 20 added

03/2026

11

Appendixes B3, C1 — added
Chapters: 1.1, 3.2, 11.8, 18, 19.2, 19.7, 19.8, 19.9 — updated

06/2026

12

Chapter 1 — updated
Chapter 11.8 — "Bolts for Foundation Connection" section updated
Chapter 13, 14.1.7 — updated

07/2026




