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1. Introduction and Application
This Technical Specification defines the minimum technical, construction, inspection, testing and commissioning requirements for the 220 kV double-circuit overhead transmission line Gogni 1-2. The line connects the planned 220 kV substation of the Gogni Wind Farm to the 220 kV open switchyard of Kokhra 500 Substation. The document is intended for use in tendering, procurement, construction and acceptance of the overhead line works.
The specification applies to all permanent and temporary works required for the full completion and energisation of the line, including survey, route setting-out, access arrangements, foundations, steel towers, earthing, conductors, OPGW, ADSS/FOC where applicable, insulator strings, hardware fittings, crossings, protection zones, site restoration, tests, as-built documentation and handover.
The Contractor shall execute the Works in accordance with the approved project design, the GSE technical conditions, applicable Georgian legislation, applicable Georgian design norms for 35-750 kV overhead transmission lines, PUE-6 requirements where referenced by the approved design, and applicable IEC/EN standards.
The Contractor shall treat this document as a minimum specification. Where the approved design, GSE requirements, the Environmental and Social Impact Assessment, permit conditions, manufacturer requirements or applicable standards impose more stringent requirements, the more stringent requirement shall apply.
1.1 Project-Specific Basis
	Parameter
	Project Value

	Project name
	220 kV double-circuit OHL Gogni 1-2

	Purpose
	Connection of Gogni Wind Farm 220 kV substation to Kokhra 500 substation 220 kV switchyard

	Installed wind farm capacity used in the design note
	187.2 MW

	Route municipalities
	Tkibuli, Terjola and Zestafoni municipalities

	Route length
	23.258 km

	Number of new steel towers
	98 galvanized towers

	Tower distribution
	77 angle/dead-end towers and 21 suspension/intermediate towers

	Altitude range along route
	121.3 m to 966.0 m above sea level

	Right-of-way / protection zone
	25 m from the outermost non-deflected conductor on each side

	Permanent land use area
	1.5221 ha / 15,221 m²



1.2 Definitions
Employer: The project owner, Gogni Wind Company / AG Energy, or its appointed representative.
Contractor: The entity responsible for executing the OHL works under the Contract.
Engineer: The Employer’s Engineer, Owner’s Engineer or other authorised technical representative.
GSE: Georgian State Electrosystem, the Transmission System Operator.
Approved Design: The working project and drawings prepared by New Power LLC and approved by the Employer/GSE as applicable.
OHL: Overhead transmission line.
OPGW: Optical ground wire installed on the OHL and forming part of the lightning protection and communication system.
ADSS: All-dielectric self-supporting optical fibre cable.
FOC: Underground dielectric fibre optic cable.
HTLS Conductor: High temperature low sag/high-conductivity conductor identified in the project as HTLS conductor-1.
2. Scope of Works
The Works shall be performed on a complete and ready-for-operation basis. The scope includes all labour, supervision, engineering, procurement, logistics, plant, equipment, tools, temporary works, testing, documentation and coordination required for successful completion.
• Review of the approved working project, route drawings, plan and profile drawings, tower schedule, foundation schedule and material schedules before construction.
• Detailed survey, check survey, tower location setting-out, verification of existing ground levels and confirmation of statutory clearances.
• Construction access, temporary platforms, vegetation clearing, safety arrangements and site reinstatement.
• Excavation, dewatering where required, foundation installation, backfilling and compaction.
• Supply and erection of galvanized steel towers, including all tower accessories, bolts, nuts, washers, step bolts, anti-climbing devices, danger plates, phase plates and tower identification plates.
• Installation of tower earthing using F12 round steel and associated clamps, bolts, washers and 40x6 mm flat steel where required.
• Installation of HTLS conductor-1 for all six phases of the double-circuit line.
• Installation of OPGW, C-70 shield wire, ADSS and underground FOC as indicated in the approved project.
• Installation of all insulator strings, suspension and tension assemblies, vibration dampers, clamps, connectors, repair sleeves, joint boxes, ODFs and communication accessories.
• Execution of all crossings, clearances and interface works with roads, existing overhead lines, communication lines, pipelines, substations and other utilities.
• Factory, site and commissioning tests, including all required records and acceptance reports.
• Preparation of as-built drawings, test dossiers, operation and maintenance documents and handover files.
2.1 Main Project Quantities
	Item
	Quantity
	Unit / Remark

	OHL route length
	23.258
	km

	Galvanized steel towers
	98
	pcs / 1,958.479 t

	HTLS conductor-1 installation
	146.513
	km / 222.700 t

	OPGW installation
	25.483
	km

	Underground FOC installation
	0.600
	km

	ADSS installation between towers No. 60 and No. 61
	0.327 km design span / 0.400 km procurement length
	km

	C-70 shield wire installation
	1.306
	km

	Single tension insulator strings for HTLS conductor
	888
	sets

	Double tension insulator strings for road crossing
	24
	sets

	Suspension strings for HTLS conductor
	168
	sets

	OPGW joint boxes
	10 total
	6 OPGW-OPGW, 2 OPGW-ADSS, 2 OPGW-OFC

	OPGW vibration dampers
	284
	sets

	HTLS conductor vibration dampers
	1,164
	sets



3. Applicable Standards, Regulations and Design References
The design, materials, construction, testing and acceptance of the OHL shall comply with the latest applicable editions of Georgian legal requirements, GSE technical conditions and the international standards listed below, unless otherwise stated in the approved design.
	Reference
	Application

	Georgian framework
	GSE technical conditions and connection requirements; Georgian Network Rules; Georgian legislation and permit requirements applicable to transmission line construction.

	Georgian OHL design norms
	Technological design norms for 35-750 kV overhead transmission lines applicable in Georgia.

	PUE-6
	Electrical Installation Rules, sixth edition, where referenced by the approved design and not conflicting with Georgian legislation.

	Construction climatology
	PN 01.05-08 construction climatology values as applied in the approved design.

	IEC 60826
	Design criteria of overhead transmission lines.

	EN 50341
	Overhead electrical lines exceeding AC 1 kV.

	IEC 61089
	Round wire concentric lay overhead electrical stranded conductors.

	IEC 61284
	Overhead lines - Requirements and tests for fittings.

	IEC 60794 series
	Optical fibre cables, including OPGW/ADSS/FOC requirements.

	IEC 60794-4 / IEC 60794-4-10
	Aerial optical cables along electrical power lines / OPGW.

	IEC 61109 / IEC 60383 / IEC 60437
	Composite and ceramic/glass insulators and RIV/corona tests as applicable.

	ISO 1461
	Hot dip galvanized coatings on fabricated iron and steel articles.

	ISO 9001
	Quality management system for manufacturers and contractors.

	ASTM / EN / ISO material standards
	Steel, bolts, concrete materials, galvanizing, testing and measurement standards as applicable.



The Contractor shall submit a standards compliance matrix before procurement and construction. The matrix shall identify every material, equipment type, construction activity and test with its applicable standard and acceptance criterion.
4. Design Basis and Service Conditions
The Contractor shall verify that all materials, installation methods and temporary construction arrangements are suitable for the approved design conditions. No material substitution shall be accepted unless approved by the Employer and demonstrated to be equivalent or superior.
	Design Condition
	Value

	Maximum air temperature
	+42 °C

	Minimum air temperature
	-27 °C

	Average annual air temperature
	+13.9 °C

	Temperature during ice condition
	-5 °C

	Temperature during wind condition
	-5 °C

	Temperature during combined wind and ice condition
	-5 °C

	Ice wall thickness
	20 mm, 10-year return period, Region IV

	Maximum wind speed
	30 m/s, 10-year return period, Region III

	Route elevation range
	121.3 m to 966.0 m AMSL

	System frequency
	50 Hz



4.1 Electrical Design Basis
	Item
	Requirement

	Nominal voltage
	220 kV

	Maximum system voltage
	245 kV class where applicable

	Circuit arrangement
	Double circuit, six phases

	Conductor arrangement
	HTLS conductor-1 on both circuits

	Lightning protection / communication
	OPGW 30E39z / OPGW-G652D-2C-127, 24 SMF G.652D

	Additional shield wire
	C-70 in selected spans

	Special optical crossing
	ADSS between towers No. 60 and No. 61

	Substation interface
	Gogni 220 kV line gantry to Kokhra 500 220 kV line gantry



4.2 Load Cases for Towers
The Contractor shall perform all temporary works, erection and stringing operations in a manner consistent with the tower load assumptions and approved tower checks. The project design considers normal operating and special/emergency loading schemes, including maximum wind, wind plus ice, and broken conductor or shield wire conditions under ice loading.
	Load / Action
	Overload / Safety Coefficient

	Self weight of conductor, shield wire, structures and other components
	1.1 / 0.9 where uplift mode applies

	Ice weight on conductor and shield wire
	2.0

	Ice weight on tower structure
	1.3

	Wind load on tower structure
	1.2

	Wind load on conductor and shield wire without ice
	1.2

	Wind load on conductor and shield wire with ice
	1.4

	Horizontal conductor/shield wire tension with and without ice
	1.3 / 1.5 where applicable

	Worker and installation tool loads
	1.3



The Contractor shall not apply stringing, pulling or temporary construction loads that exceed the approved tower and foundation design assumptions. For critical angles, steep terrain, long spans and terminal towers, the Contractor shall submit a method statement showing temporary load directions, maximum temporary tensions and hold points.
5. Route, Plan and Profile Requirements
The route shall follow the approved plan and profile drawings. The Contractor shall verify the tower locations, tower numbering, route length, elevations, span lengths, crossing points and final clearances before construction.
• The horizontal and vertical scales indicated in the project plan/profile shall be used for verification only; setting-out shall be based on approved coordinates and tower schedule.
• Any discrepancy between drawings, profiles, actual ground levels and existing infrastructure shall be reported immediately to the Engineer.
• Minimum clearances to ground, roads, other overhead lines, structures and utilities shall be checked before stringing and re-checked after final sagging.
• The Contractor shall prepare a crossing method statement for each critical crossing, including outage requirements, scaffolding/guarding arrangements, traffic management and safety distances.
5.1 Crossings and Congested Corridors
The approved design indicates that the line route passes through areas congested with existing OHLs and communications. Clearances and approach requirements for compressed conditions shall be maintained in accordance with the approved design and applicable PUE provisions referenced in the project. The span between tower No. 60 and No. 61 crosses the existing 500 kV Imereti OHL; the project applies ADSS in this span due to clearance constraints for OPGW.
The Contractor shall prepare crossing-specific drawings and installation method statements for each road, existing OHL, communication line, pipeline, watercourse and other engineering structure crossing. No crossing work shall start without the Engineer’s approval and any required third-party permission.
6. Survey, Setting Out and Geotechnical Verification
The Contractor shall perform a pre-construction check survey including tower centre points, leg positions, terrain levels, access route conditions, visible utilities, environmental constraints and boundary limits.
The Contractor shall verify soil conditions at each tower location before foundation works. Where actual soil differs from the approved geotechnical assumptions, the Contractor shall stop excavation and request instruction from the Engineer.
The Contractor shall prepare survey records for each tower containing coordinates, elevation, tower type, foundation type, leg level differences, adjacent span lengths and noted constraints.
6.1 Geotechnical and Foundation Design Inputs
The project identifies several engineering geological elements including clay soils of hard to semi-hard/stiff consistency, sand, gravelly soil with sandy/clayey filler, and limestone bedrock. Foundation selection is based on the engineering-geological conclusion and hydrological references. Groundwater is identified at certain tower locations and shall be managed during excavation and construction.
	Geological Element
	General Description

	EGE I
	Hard consistency clay soil

	EGE II
	Semi-hard consistency clay soil

	EGE III
	Stiff/plastic clay soil

	EGE IV
	Sand soil

	EGE V
	Gravel/crushed stone soil with sandy and clayey filler

	EGE VI
	Limestone bedrock



7. Towers and Steel Structures
All towers shall be fabricated, galvanized, delivered and erected in accordance with the approved tower drawings, tower schedule, assembly drawings, material lists and this specification. Steel tower material shall be minimum S355 J2 or equivalent unless otherwise indicated in the approved design.
	Tower Type
	Quantity
	Galvanized Weight

	У220-3 (350)
	2
	15,500 kg total

	У220-3+5 (350)
	2
	20,656 kg total

	У220-2+5 (350)
	3
	55,608 kg total

	У220-2+9 (350)
	22
	448,118 kg total

	У220-2+9 (250)
	1
	20,245 kg total

	У220-2T+9 (350)
	2
	41,850 kg total

	У220-2+14 (350)
	27
	670,113 kg total

	У220-2+14 (250)
	3
	74,085 kg total

	У220-2T+14 (350)
	2
	52,028 kg total

	УС220-6+4 (350)
	2
	41,318 kg total

	УС220-6+13 (350)
	4
	108,420 kg total

	ПС220-6 (250)
	21
	184,758 kg total

	У330-2+9 (350)
	3
	96,000 kg total

	22LA+18-LE3 (350)
	2
	62,600 kg total

	22LA+18+LE0 (350)
	1
	32,960 kg total

	22LA+18+LE3 (350)
	1
	34,220 kg total

	Total
	98
	1,958,479 kg total



7.1 Tower Foot Plates and Anchor Bolt Spacing
The approved design includes tower foot plate configurations with 350 mm or 250 mm anchor bolt spacing. The 350 mm arrangement is used where high mechanical loads require enhanced anchor bolt stability. C939 foot plates of УС220-6 type towers are applied to several tower families as stated in the approved design.
The Contractor shall verify the actual foundation bolt spacing, tower foot plate type and adapter foot requirements before tower delivery. Tower members shall not be modified on site without written approval.
7.2 Steel Fabrication and Galvanizing
• Steel sections shall be cut, drilled, punched, bent and fabricated in accordance with approved shop drawings.
• Welded sections shall be inspected according to the approved inspection and test plan. Site welding of galvanized tower components shall not be permitted unless specifically approved.
• All steel tower components, plates, adapter feet, bolts, nuts and washers exposed to weather shall be hot-dip galvanized after fabrication.
• Galvanized surfaces shall be smooth, continuous and free from bare spots, flux deposits, sharp projections, excessive zinc runs and defects affecting installation or service life.
• Touch-up of minor galvanizing defects shall be performed only using approved zinc-rich repair material and procedure. Excessive damage shall be cause for rejection.
7.3 Tower Erection Requirements
• Tower erection shall be performed after foundation acceptance and confirmation that concrete strength, anchor bolt alignment and backfilling are acceptable.
• Bolts shall be installed with the specified washers and tightened to the approved torque or tightening procedure.
• Final tower verticality, member alignment, bolt tightening, missing members, redundant members, step bolts, anti-climbing devices and signs shall be checked and recorded.
• The construction sequence shall prevent overstressing of towers. For stability, conductor stringing shall start from the short-span side and then continue to the long span unless the tower operates as a terminal/dead-end support and the approved method statement permits otherwise.
8. Foundations
Foundations shall be installed in accordance with the approved foundation drawings and schedules. The design includes prefabricated reinforced-concrete mushroom foundations, reinforced-concrete beams and pile/monolithic reinforced concrete foundations for selected towers.
	Foundation / Component
	Quantity

	Ф5-А-350 foundation
	154 pcs / 385 m³

	Ф3-А-350 foundation
	32 pcs / 54.4 m³

	ФC2-А-350 foundation
	30 pcs / 139.2 m³

	ФC1-А-350 foundation
	52 pcs / 219.44 m³

	ФC2-4 foundation
	24 pcs / 67.2 m³

	Ф5-4 foundation
	84 pcs / 150.36 m³

	Ф2.56-4-24 (R) pile foundation
	32 pcs / 104 m³

	Adapter foot for foundations
	24 pcs / 5,232 kg

	P1-A reinforced-concrete beam
	540 pcs / 108 m³

	D-12 reinforced-concrete beam fixing details
	1,080 pcs / 5,400 kg

	D-13 reinforced-concrete beam fixing details
	540 pcs / 5,940 kg



8.1 Excavation and Soil Support
The Contractor shall perform excavation to the approved dimensions and levels. Excavation slopes, shoring, dewatering and worker access shall comply with the approved method statement and HSE plan.
The Contractor shall protect excavations against water accumulation, collapse, contamination and damage. Excavated materials unsuitable for backfill shall be removed or segregated as instructed by the Engineer.
The Contractor shall record the actual soil encountered and the founding level for every tower footing. Photographic records shall be included in the foundation dossier.
8.2 Concrete, Reinforcement and Prefabricated Foundations
The project identifies potential chemical aggressiveness of soil leachate against Portland cement concrete and provides for protective measures. Sulphate-resistant concrete or approved protective measures shall be used where required by the approved design. Prefabricated reinforced-concrete foundations and beams shall be coated with hot bitumen twice where specified; anchor bolts, nuts, washers and beam fixing details shall be hot-dip galvanized.
• A 10 cm crushed-stone layer shall be placed below reinforced-concrete foundations where specified to avoid uneven soil deformation.
• Anchor bolts subject to high mechanical loads shall have steel class not less than 8.8 unless the approved design requires higher.
• Concrete placing, compaction, curing and protection shall be controlled in accordance with the approved quality plan.
• Backfilling shall be performed in layers with suitable material and compaction records shall be maintained.
9. Tower Earthing and Lightning Protection
Tower earthing shall be executed using F12 round steel and associated connection elements in accordance with the approved tower earthing drawings F-1 and F-2. The line protection system shall comprise OPGW and, in selected spans, C-70 shield wire. Earthing connections shall ensure electrical continuity, corrosion resistance and mechanical robustness.
	Earthing Material
	Quantity

	F12 round earthing steel
	7,190 m / 6,471 kg

	40x6 mm flat steel, length 160 mm
	63 pcs / 112 kg

	M16 nuts
	392 pcs

	M16 bolts
	392 pcs

	F17 spring washers
	392 pcs



The Contractor shall measure tower footing resistance at every tower after completion of earthing and before energisation. Corrective measures shall be proposed and implemented if the measured resistance does not meet the approved design or GSE requirements.
The Contractor shall verify metallic continuity between tower body, cross-arms, OPGW/shield wire clamps, earthing down conductors and the buried earthing system.
10. Conductors
The phase conductor shall be HTLS conductor-1 as defined in the approved design. The conductor is selected to evacuate the wind farm generation and to allow full export through one circuit in case of outage of the other circuit, considering future expansion and loss reduction objectives.
	HTLS Conductor-1 Characteristic
	Project Requirement

	Aluminium material type
	A1350-O

	Nominal aluminium cross-section
	≥470 mm²

	Nominal core cross-section
	≥56 mm²

	Nominal calculated total cross-section
	≥526 mm²

	Calculated conductor diameter
	27 ± 0.8 mm

	Calculated core diameter
	≤9.6 mm

	Total nominal weight
	≤1,520 kg/km

	Aluminium nominal weight
	≤1,410 kg/km

	Core nominal weight
	≤110 kg/km

	DC resistance at 20°C
	≤0.0595 ohm/km

	Core breaking force
	≥121 kN

	Complete conductor breaking force
	≥148 kN

	Maximum continuous operating temperature
	180 °C

	Maximum emergency operating temperature
	200 °C

	Current carrying capacity at nominal conditions
	≥1,600 A at 180 °C conductor and 40 °C ambient



10.1 Conductor Loads and Tensions
	Parameter
	Value

	Self weight load g1
	1.36 daN/m

	Ice weight load g2
	2.61 daN/m

	Self weight plus ice g3
	3.97 daN/m

	Wind load without ice g4
	1.36 daN/m

	Wind load with ice at Q=0.25q g5
	1.31 daN/m

	Combined self weight and wind without ice g6
	1.93 daN/m

	Combined self weight, ice and wind with ice g7
	4.18 daN/m

	Permissible tension at maximum temperature
	12.0 daN/mm²

	Permissible tension at minimum temperature
	12.0 daN/mm²

	Permissible tension at maximum load wind + ice
	12.0 daN/mm²

	Mean annual equivalent tension
	7.3 daN/mm²



10.2 Conductor Accessories
	Accessory
	Quantity

	Single tension string Type 1
	828 sets

	Single tension string Type 4
	12 sets

	Single tension string Type 5
	48 sets

	Double tension string Type 2
	24 sets

	Single suspension string Type 3
	168 sets

	Parallel groove clamp PA-HTLS-conductor-1
	30 pcs

	Vibration damper VD-4D-HTLS-conductor-1
	1,164 sets

	Mid-span joint clamp CC-HTLS-conductor-1
	48 pcs

	Repair clamp RC-HTLS-conductor-1
	36 pcs



The Contractor shall ensure that all conductor accessories are electrically and mechanically compatible with HTLS conductor-1, including maximum operating temperature, ampacity, mechanical strength, corrosion performance, corona/RIV performance and fatigue resistance.
11. OPGW, ADSS, FOC and Communication Interface
The optical communication and lightning protection system shall be installed in accordance with the approved project. OPGW shall be installed from the Gogni 220 kV line gantry to the Kokhra 500 220 kV line gantry. Underground dielectric fibre optic cable shall be installed within the substation areas. ADSS shall be applied in the span between towers No. 60 and No. 61 due to clearance constraints with the existing 500 kV Imereti OHL.
	Item
	Specification / Description
	Quantity

	OPGW
	OPGW-G652D-2C-127 / OPGW 30E39z, 24 SMF G.652D
	25,483 m

	Underground FOC
	Dielectric, rodent resistant, double layer, 24 fibre G.652D
	600 m

	ADSS
	24 fibre G.652D
	327 m design span / 400 m procurement quantity

	OPGW single-side non-passing tension set Type 1
	For OPGW
	18 sets

	OPGW two-side passing tension set Type 2
	For OPGW
	67 sets

	OPGW suspension set Type 3
	For OPGW
	21 sets

	OPGW downlead clamps
	For towers and line gantries
	450 sets

	OPGW cable tray / service loop bracket
	For towers and gantries
	10 sets

	OPGW vibration damper 4D-20 or equivalent
	Complete with armour rod
	284 sets

	Joint box OPGW-OPGW
	1xOPGW 24 pcs to 1xOPGW 24 pcs
	6 sets

	Joint box OPGW-ADSS
	1xOPGW 24 pcs to 1xADSS 24 pcs
	2 sets

	Joint box OPGW-OFC
	1xOPGW 24 pcs to 1xOFC 24 pcs
	2 sets

	ODF
	GPF01-24ZR with Simplex SC/UPC adapters and 1.5 m G.652D LSZH pigtails
	2 sets

	ODF panel
	Complete set
	1 set

	Corrugated pipe
	50 mm plastic pipe for fibre optic cable in substation areas
	600 m



11.1 Optical Fibre Installation Requirements
• OPGW and ADSS shall be installed using approved pulling, tensioning and clamping methods that avoid exceeding the manufacturer’s maximum pulling tension, minimum bending radius and crush limits.
• All joint boxes shall be mounted at accessible positions approved by the Engineer and shall include sufficient service loops for future maintenance.
• Splices shall be fusion spliced and protected in splice trays. Splice losses shall comply with the approved acceptance criteria.
• Downlead and service-loop arrangements shall be mechanically secure, UV resistant and protected against abrasion and vandalism.
• ODF/FODP termination shall be labelled fibre-by-fibre and documented in the fibre route and splicing schedule.
12. Insulators, Strings, Hardware and Line Accessories
Insulator strings and hardware shall be supplied as complete assemblies suitable for the mechanical loads, creepage requirements, pollution conditions, conductor type, tower type, phase arrangement and approved drawings. All fittings shall comply with IEC 61284 or approved equivalent standards.
The Contractor shall submit complete assembly drawings for each string type, including component references, material grade, rated mechanical strength, dimensions, bolt sizes, tightening torques, cotter pins, locking devices, corona control fittings where applicable and connection details to the tower and conductor.
The Contractor shall supply all insulator strings and hardware with manufacturer type test reports, routine test certificates and factory acceptance test records. Hardware shall be free from sharp edges, cracks, deformation, galvanizing defects and assembly mismatch.
13. Access Roads, ROW, Environmental and HSE Requirements
The Contractor shall plan all access and construction activities to minimise environmental, social and land impact. Temporary and permanent land use shall remain within approved boundaries unless additional permits are obtained.
• The 25 m protection zone from the outermost non-deflected conductor on each side shall be respected.
• Vegetation clearing shall be limited to the approved corridor and shall comply with ESIA and permit conditions.
• Topsoil shall be stripped, stored separately and reinstated where required.
• Erosion control shall be provided on slopes, drainage crossings and tower platforms.
• All waste, packaging, fuel and hazardous materials shall be managed under an approved waste and spill prevention plan.
• Work near existing live lines shall be carried out only under an approved electrical safety and outage/permit-to-work procedure.
14. Construction Methodology
The Contractor shall submit detailed method statements for every major construction activity. Method statements shall include manpower, equipment, sequence, temporary works, hold points, inspection points, safety risks, environmental measures and acceptance records.
14.1 Foundation Construction
• Setting-out and excavation.
• Dewatering and soil support.
• Blinding/crushed-stone layer.
• Anchor bolt/template setting.
• Concrete placement or prefabricated block installation.
• Curing/protection.
• Backfilling/compaction.
• As-built measurements.
14.2 Tower Assembly and Erection
• Material receipt inspection.
• Pre-assembly.
• Lifting plan.
• Tower erection.
• Bolt installation/tightening.
• Verticality check.
• Accessories/signage.
• Final inspection.
14.3 Conductor and OPGW Stringing
• Drum inspection.
• Pilot wire installation.
• Tension stringing.
• Temporary protection at crossings.
• Jointing/compression.
• Sagging.
• Clipping-in.
• Damper installation.
• Final regulation.
14.4 Optical Fibre Works
• Opgw/adss installation.
• Downlead installation.
• Joint box installation.
• Foc trench/duct works.
• Splicing.
• Odf termination.
• Otdr and power-loss tests.
15. Inspection and Test Plan
This section defines the minimum test and inspection requirements. The Contractor shall expand this into a project-specific Inspection and Test Plan (ITP), Method Quality Plan (MQP), Field Quality Plan (FQP), Factory Acceptance Test (FAT) procedures and Site Acceptance Test (SAT) procedures before the start of manufacture or construction.
The Contractor shall submit the complete ITP at least four weeks before the relevant activity. The ITP shall define witness points, hold points, acceptance criteria, responsible parties, applicable standards, test equipment and reporting formats.
The Contractor shall provide calibrated test equipment, qualified testing personnel, temporary power, testing facilities, access and all consumables required for inspection and testing. Test equipment calibration certificates shall be valid on the test date.
The Contractor shall issue complete indexed test records in hard copy and editable/searchable electronic format. No material shall be shipped and no work section shall be accepted until all required inspections, tests and non-conformities are closed.
15.1 Test Categories
	Test Category
	Definition

	Type Tests
	Tests proving the design, manufacturing process and general conformity of materials or assemblies. Valid historical type tests may be accepted only if representative of the offered product and approved by the Engineer.

	Routine Tests
	Tests carried out on each unit or production lot as required by the applicable standard and approved ITP.

	Acceptance / Sample Tests
	Tests performed on samples taken from each lot offered for inspection before dispatch or use.

	Factory Acceptance Tests (FAT)
	Witnessed or reviewed tests performed at manufacturer works before dispatch.

	Site Acceptance Tests (SAT)
	Tests performed after installation to demonstrate compliance and readiness for energisation.

	Commissioning Tests
	Final checks and tests required before energisation, including line walkdown, clearance confirmation, phasing, optical link tests and final documentation.



16. Minimum Factory and Material Tests
	Material / Equipment
	Minimum Tests and Inspections
	Acceptance Criteria

	Steel towers and structures
	Material certificates; chemical/mechanical properties; dimensional checks; hole alignment; trial assembly where required; welding/NDT for welded sections; bolt/nut/washer certificates; hot-dip galvanizing thickness, adhesion and appearance; marking and packing inspection.
	Steel grade minimum S355 J2 or equivalent; ISO 1461 galvanizing; approved drawings; no missing members, distortion or unacceptable galvanizing defects.

	Adapter feet and special tower components
	Material certificate; dimensional check; fit-up check; galvanizing inspection; trial assembly with anchor bolt pattern where required.
	Correct 350 mm or 250 mm interface; compatible with C939 or approved foot plate arrangement; no site modification required.

	Anchor bolts, nuts, washers
	Material grade test certificates; hardness/mechanical tests; thread inspection; galvanizing inspection; dimensional checks.
	Anchor bolt class not less than 8.8 where required by project; threads free and fit correctly.

	Prefabricated reinforced-concrete foundations
	Concrete strength certificates; reinforcement certificates; dimensional check; lifting points; embedded parts; visual inspection; protective bitumen coating where required.
	Dimensions, concrete grade, reinforcement and coating comply with approved drawings; no cracks, honeycombing or damaged lifting points.

	Reinforcing steel and concrete materials
	Mill certificates; bend/rebend tests where required; cement certificate; aggregate grading; water quality; admixture certificates; mix design approval.
	Compliance with approved mix design and relevant standards.

	HTLS conductor-1
	Dimensional checks; stranding/lay check; DC resistance at 20°C; mass per km; breaking load; stress-strain/creep data; thermal rating evidence; material certificates; surface inspection; drum inspection.
	Meets project values including ≥526 mm² total cross-section, 27±0.8 mm diameter, ≤0.0595 ohm/km at 20°C, ≥148 kN breaking force and 180/200°C temperature ratings.

	Conductor joints and repair sleeves
	Dimensional and material checks; mechanical tensile test; electrical resistance test; temperature compatibility check; installation procedure validation.
	Compatible with HTLS conductor-1; no excessive resistance or slippage; rated for specified thermal and mechanical duty.

	Conductor vibration dampers
	Dimensional check; clamp slip test; fatigue/performance test evidence; galvanizing/material check; bolt torque verification.
	Suitable for span length, conductor diameter and tension; installation distance as manufacturer design.

	Insulators
	Routine mechanical test; visual/dimensional inspection; dry/wet power frequency withstand; lightning impulse/type test evidence; RIV/corona where applicable; marking check.
	Rated mechanical strength and electrical withstand consistent with 220 kV service and approved string design.

	Hardware fittings
	Material certificates; dimensional checks; mechanical tensile/slip strength tests; galvanizing test; assembly fit; torque checks.
	Complies with IEC 61284 and approved assembly drawings.

	OPGW
	Optical attenuation at 1310/1550 nm; OTDR trace; fibre count and type verification; tensile strength; crush; impact; torsion; temperature cycling; short-circuit/current carrying test evidence; lightning performance evidence; diameter/mass check.
	24 SMF G.652D; mechanically and electrically suitable as optical ground wire; attenuation and splice requirements within approved limits.

	ADSS
	Optical attenuation; tensile/load test evidence; crush/impact; sheath and tracking resistance; span suitability confirmation; drum inspection.
	Suitable for tower No. 60-No. 61 span and electrical environment.

	FOC
	Optical attenuation and continuity; sheath integrity; rodent protection verification; dimensional check; drum inspection.
	24 fibre G.652D with double protective layer and rodent resistance as specified.

	Joint boxes, ODFs and optical accessories
	Ingress protection check; fibre tray arrangement; splice protection; adapter/pigtail type; labels; accessories completeness.
	Weatherproof, UV-resistant where outdoor, correctly equipped for 24-fibre links.

	C-70 shield wire
	Dimensional check; mass per km; breaking strength; galvanizing; visual inspection; certificates.
	Meets project design parameters including 72.58 mm² steel cross-section, 11 mm diameter and 623 kg/km.



17. Minimum Site Tests and Construction Acceptance
	Site Activity / System
	Minimum Test / Check
	Acceptance Criteria

	Route and setting-out
	Verification of tower coordinates, elevations, spans, crossing points, access constraints and foundation positions.
	Survey records accepted by Engineer before excavation.

	Excavation
	Check dimensions, depth, founding soil, slope stability, dewatering, and absence of unsuitable material.
	Complies with approved foundation drawing and geotechnical assumptions.

	Concrete works
	Slump/consistency, temperature, cube/cylinder strength, placement records, vibration, curing, cover, anchor bolt alignment and level.
	Strength and geometry meet design; anchor templates within tolerance.

	Prefabricated foundation installation
	Foundation block integrity, orientation, level, bolt alignment, bitumen coating, backfill and compaction.
	No damage; installed to approved position and level.

	Backfill and compaction
	Layer thickness, material suitability, moisture, compaction method and compaction test where specified.
	Meets approved compaction requirement; no settlement risk.

	Tower erection
	Member completeness, tower verticality, bolt tightening, missing fasteners, signs, anti-climbing devices, galvanizing damage.
	Punch list closed; torque/installation records complete.

	Tower earthing
	Continuity test, buried earth installation inspection, tower footing resistance measurement, connection inspection.
	Resistance meets approved requirement/GSE requirement; all bonds continuous.

	Conductor drums
	Drum number, conductor type, drum length, visual damage, certificate check before stringing.
	Accepted before pulling.

	Stringing equipment
	Tensioners, pullers, rollers, brakes, pilot wire, communication and grounding arrangements checked.
	Equipment certified, suitable and safe.

	Conductor installation
	Tension stringing records; pull tension; anti-twist control; protection at crossings; no conductor ground contact; no bird-caging or damage.
	Conductor undamaged and installed within approved tension limits.

	Jointing and dead-ending
	Compression die verification, compression sequence, dimension after compression, identification, location record.
	Joint/sleeve dimensions and locations accepted; no joints in prohibited spans unless approved.

	Sagging and final regulation
	Sag measurement under recorded temperature; span-by-span verification; tension records; clipping-in offset.
	Sag-tension values within approved stringing chart tolerances.

	Clearance measurement
	Ground clearance, road clearance, existing OHL clearance, pipeline/utility clearance and structure clearance.
	All clearances meet approved design and applicable standards.

	Damper and spacer placement
	Location measurement from clamps; quantity per span; clamp torque; visual inspection.
	Installed according to approved damper schedule/manufacturer calculation.

	OPGW/ADSS installation
	Sag-tension check, bending radius, downlead clamps, service loops, joint box mounting, earthing bonds where applicable.
	No mechanical damage; clearances and loops accepted.

	Optical pre-installation test
	Physical inspection of cable assembly; OTDR continuity and attenuation at 1550 nm; cable length by OTDR.
	Results match manufacturer data and approved acceptance limits.

	Optical post-installation section test
	Physical inspection; OTDR continuity, attenuation and length for each installed section.
	No abnormal events or excessive attenuation.

	Optical splice test
	Bi-directional OTDR splice loss; splice tray routing; weatherproofing/sealing check.
	Splice loss within approved limits; joint box accepted.

	End-to-end optical commissioning
	End-to-end FODP/ODF attenuation at 1310/1550 nm; OTDR trace; fibre identification and labelling.
	All fibres continuous, labelled and within link budget.

	Final line walkdown
	Full visual inspection from terminal to terminal, including all towers, signs, hardware, clearances, earthing and reinstatement.
	No Category A/B defects; energisation punch list closed.

	Energisation readiness
	Completion of as-built drawings, test dossiers, permits, safety clearances, telecom link tests and GSE/Employer acceptance.
	Ready-for-energisation certificate issued.



18. Commissioning and Energisation
Commissioning shall demonstrate that the OHL is mechanically complete, electrically safe, compliant with the approved design and ready for energisation. Energisation shall be performed only after written acceptance by the Employer, GSE and other required authorities.
• Completion of final line patrol and punch list closure.
• Confirmation of phase identification and circuit identification at both terminals.
• Verification of all tower signs, danger plates, phase plates and circuit plates.
• Verification of tower earthing test results and continuity records.
• Verification of final sag, clearances and crossing acceptance records.
• Verification of OPGW/ADSS/FOC end-to-end optical test records and ODF labelling.
• Verification that all temporary earthing, temporary structures and construction materials have been removed.
• Confirmation that protection, communication and SCADA interfaces at substations are ready for line energisation.
• Issue of energisation method statement, switching programme, safety clearances and emergency communication plan.
19. Documentation and Handover
The Contractor shall deliver a complete construction and quality dossier. Documents shall be submitted in English unless otherwise agreed, and where Georgian authority submissions are required, Georgian versions shall also be provided.
	Deliverable
	Timing

	Project execution plan, WBS and schedule
	Before start of works

	Design review report and standards compliance matrix
	Before procurement/construction

	ITP, MQP, FQP, FAT and SAT procedures
	Before manufacturing and site works

	Material submittals and manufacturer data sheets
	Before procurement approval

	Factory test reports and certificates
	Before dispatch

	Survey and setting-out records
	Before excavation / during works

	Foundation records, concrete tests and as-built measurements
	After each foundation batch / tower

	Tower erection checklists and bolt tightening records
	After tower erection

	Stringing records, sag-tension records and clearance reports
	After stringing and final regulation

	Earthing test reports
	After earthing installation

	OPGW/ADSS/FOC OTDR and optical link test reports
	Before energisation

	Crossing acceptance records and third-party approvals
	Before energisation

	As-built drawings, route GIS/KMZ and tower schedule
	Before handover

	Operation and maintenance manual
	Before handover

	Final quality dossier and completion certificate
	At handover



20. Detailed Test Matrix
	Discipline
	Test / Check
	Description
	Frequency
	Stage

	Survey
	Route control survey
	Tower coordinates, elevation, chainage and profile check
	All towers
	Before excavation

	Survey
	Crossing survey
	Existing OHL/road/utility clearance survey
	All crossings
	Before construction and after stringing

	Geotechnical
	Soil verification
	Visual soil classification vs geotechnical design
	Each footing
	During excavation

	Geotechnical
	Groundwater check
	Record water ingress and dewatering requirements
	Each excavation
	During excavation

	Concrete
	Mix design approval
	Cement, aggregate, admixture and water compliance
	Each mix
	Before concrete works

	Concrete
	Slump/consistency
	Workability test
	Each truck/batch as per ITP
	During concrete placing

	Concrete
	Temperature
	Concrete temperature at placing
	Each truck/batch as per ITP
	During concrete placing

	Concrete
	Compressive strength
	Cube/cylinder strength
	Each concrete class/batch as per ITP
	7/28 days or as approved

	Concrete
	Cover and reinforcement
	Rebar size, spacing, cover, cleanliness
	Each cast-in-place foundation
	Before pour

	Concrete
	Anchor bolt template
	Bolt position, elevation, projection, spacing, plumbness
	Each foundation
	Before and after pour

	Foundation
	Prefabricated block inspection
	Cracks, dimensions, embedded plates, bitumen coating
	Each block
	Before installation

	Foundation
	Backfill compaction
	Layer thickness, material, compaction records
	Each foundation
	During backfill

	Steel towers
	Material certificate review
	Steel grade, bolts, nuts, washers
	Each lot
	Before fabrication/erection

	Steel towers
	Dimensional inspection
	Member dimensions, holes, match marks
	Each lot
	Factory and site

	Steel towers
	Galvanizing test
	Coating thickness and visual quality
	Each lot
	Factory and site receipt

	Steel towers
	Trial assembly
	Fit-up, hole alignment, missing members
	Representative tower types
	Factory if required

	Tower erection
	Verticality check
	Tower plumb and alignment
	Each tower
	After erection

	Tower erection
	Bolt tightening check
	Torque/tightness, lock nuts and washers
	Each tower
	After erection and before stringing

	Tower erection
	Accessory inspection
	Signs, anti-climbing device, step bolts, phase/circuit plates
	Each tower
	Before commissioning

	Earthing
	Continuity test
	Tower body to earthing electrode continuity
	Each tower
	After earthing

	Earthing
	Footing resistance
	Earth resistance measurement
	Each tower
	After backfill and before energisation

	Conductor
	Drum inspection
	Drum ID, length, certificates, visual damage
	Each drum
	Before stringing

	Conductor
	Conductor certificate review
	Diameter, mass, resistance, UTS, thermal rating
	Each lot
	Before stringing

	Conductor
	Pulling tension record
	Maximum pulling and braking tension
	Each pull section
	During stringing

	Conductor
	Damage inspection
	Bird-cage, broken strands, abrasion, contamination
	Each section
	During and after stringing

	Conductor
	Joint compression check
	Die number, compression dimensions, location and marking
	Each joint/sleeve
	During jointing

	Conductor
	Sag measurement
	Sag at recorded temperature vs stringing chart
	Each regulated span / section
	During final sagging

	Conductor
	Clearance survey
	Ground and crossing clearances
	All critical spans/crossings
	After final regulation

	Hardware
	String assembly inspection
	Component orientation, locking devices, cotter pins, torque
	Each string
	After installation

	Hardware
	Damper inspection
	Quantity, location, orientation and clamp torque
	Each span
	After clipping-in

	Insulators
	Visual inspection
	Cracks, chips, contamination, shed condition
	Each string
	Before and after installation

	OPGW
	Pre-installation OTDR
	Continuity, attenuation and cable length
	Each drum/segment
	Before installation

	OPGW
	Pulling record
	Tension, bending radius and sheave diameter
	Each pull section
	During installation

	OPGW
	Post-installation OTDR
	Continuity, attenuation, cable length
	Each section
	After installation

	OPGW
	Joint box inspection
	Sealing, routing, service loops, labels, mounting
	Each joint box
	After splicing

	OPGW
	Splice loss test
	Bi-directional OTDR splice loss
	Each splice
	After splicing

	OPGW
	End-to-end link test
	ODF to ODF attenuation at 1310/1550 nm and OTDR trace
	Each fibre
	Before commissioning

	ADSS
	Installation inspection
	Sag, clamps, bend radius, clearances
	Tower 60-61 span
	After installation

	FOC
	Duct/trench inspection
	Depth, pipe condition, protection and markers
	Substation cable routes
	During installation

	FOC
	Optical test
	Continuity and attenuation
	Each fibre
	Before handover

	Crossings
	Road crossing check
	Clearance and safety/protection measures
	Each road crossing
	Before and after stringing

	Crossings
	Existing OHL crossing check
	Vertical/horizontal clearance and outage/guarding compliance
	Each OHL crossing
	Before and after stringing

	Final
	Line patrol
	Full visual walkdown and punch list
	Complete line
	Before energisation

	Final
	As-built verification
	Tower schedule, coordinates, route, profiles, materials and tests
	Complete line
	Before handover

	Final
	Energisation readiness review
	All documents, permits, tests, GSE/Employer approvals
	Complete line
	Before energisation



21. Acceptance Criteria and Non-Conformities
A work item shall be accepted only when the relevant approved drawings, specifications, ITP checklists, test procedures and acceptance criteria have been satisfied. Any deviation shall be recorded as a non-conformity and shall be resolved through approved corrective action.
• Material without certificates or with incomplete traceability shall not be installed.
• Conductor, OPGW, ADSS or FOC with visible damage, abnormal OTDR events or unacceptable mechanical damage shall be replaced or repaired only under an approved procedure.
• Tower components with significant galvanizing damage, missing holes, wrong member lengths, non-fitting plates or structural damage shall be rejected.
• Foundations outside tolerance, with inadequate concrete strength, anchor bolt misalignment or insufficient backfill compaction shall not be accepted until corrected.
• Any clearance shortfall after stringing shall be treated as a critical non-conformity and resolved before energisation.
• All non-conformities shall be closed with evidence and Engineer approval before taking-over.
22. Open Items to be Confirmed
The following items shall be confirmed during the next revision of this specification or before tender issue:
	Open Item
	Responsible Party

	Final GSE technical conditions and connection agreement attachments
	Employer / GSE

	Approved tower schedule with coordinates and foundation type for each tower
	Designer / Contractor

	Final crossing list and third-party permit matrix
	Designer / Contractor

	Final conductor manufacturer datasheet and type test reports
	Contractor

	Final OPGW/ADSS/FOC manufacturer datasheets and link budget
	Contractor

	Final insulator and hardware assembly drawings
	Contractor

	Approved sag-tension charts for all stringing sections
	Contractor / Designer

	Final tower footing resistance acceptance value required by GSE/design
	Designer / GSE

	Outage and protection requirements for crossing existing 500 kV Imereti OHL
	GSE / Existing line owner





23. Employer Protection, Contractual Controls and Remedies
This section sets out minimum employer-protection requirements for the 220 kV OHL Works. It is intended to be used together with the Contract Agreement, Particular Conditions, payment schedule and applicable Georgian law. Where this technical specification and the commercial contract differ, the more stringent requirement in favour of safe, timely and compliant completion of the Works shall apply, unless expressly amended by the Employer in writing.
All amounts, percentages and caps in this section shall be confirmed by the Employer and its legal counsel before contract signature. The Contractor shall not rely on the absence of a specific monetary amount in this specification as a limitation of its obligation to complete the Works in accordance with the Contract, approved design, GSE requirements and applicable law.
23.1 Time for Completion and Critical Milestones
Time shall be of the essence. The Contractor shall complete the Works, including all tests, energisation-readiness documentation, as-built files and punch-list closure, within the contractual time for completion. The Contractor shall submit a baseline Level-3 schedule and a detailed two-week look-ahead schedule during construction.
• Any delay to approved design review, material approval, tower/foundation manufacturing, foundation completion, tower erection, stringing, OPGW/ADSS/FOC commissioning, GSE/Employer inspections or energisation readiness shall be treated as a critical delay if it affects the completion date or grid connection milestone.
• The Contractor shall immediately notify the Employer of any event that may cause delay and shall submit a recovery plan within three calendar days.
• Approval of a recovery plan shall not waive the Employer’s right to apply liquidated damages or other remedies under the Contract.
	Milestone / Trigger
	Minimum Employer Remedy
	Suggested Drafting Position

	Delay to contractual completion / ready-for-energisation date
	Delay liquidated damages
	0.10% of Contract Price per calendar day, capped at 10% of Contract Price, unless amended in the Contract.

	Delay to any approved key milestone exceeding 7 days
	Milestone LD or payment withholding
	0.05% of Contract Price per day for the affected milestone and withholding of related payment until recovery plan is accepted.

	Failure to submit acceptable Level-3 schedule, ITP, method statements or material submittals on time
	Administrative non-compliance and payment hold
	Employer may withhold interim payment for the affected work package until approved documents are submitted.

	Delay caused by failed tests or rejected materials
	Contractor bears all delay consequences
	Retesting, replacement, transport, inspection and rework costs to Contractor account; no extension of time unless Employer-caused.

	Failure to achieve energisation due to Contractor incomplete works/documentation
	Completion not achieved
	Completion certificate shall not be issued; LD continues until all pre-energisation conditions are met.


23.2 Programme Recovery and Acceleration
If actual progress falls more than 10% behind the approved baseline schedule or any critical activity is delayed by more than seven calendar days, the Employer may require an acceleration and recovery plan. The Contractor shall implement acceleration measures at its own cost where delay is attributable to the Contractor, its subcontractors, vendors or suppliers.
• Acceleration may include additional crews, extended shifts, additional stringing equipment, alternative logistics, additional testing resources and parallel work fronts.
• The Contractor shall not compromise HSE, quality, clearances, tower loading limits, conductor handling requirements or optical fibre handling requirements to recover time.
• Failure to implement an accepted recovery plan shall constitute a material breach of contract.
23.3 Employer Hold Points and Stop-Work Rights
The Employer and Engineer shall have the right to establish hold points and witness points for any activity affecting safety, quality, permanent works performance, future operation or GSE acceptance. Work beyond a hold point without written release shall be treated as unauthorised work and may be rejected.
	Hold Point
	Work Cannot Proceed Until
	Minimum Evidence Required

	Material manufacture release
	Material submittals and ITP accepted
	Approved drawings, datasheets, certificates, FAT procedure.

	Dispatch from factory
	FAT / inspection release issued
	Signed inspection release note and complete shipment dossier.

	Foundation concrete / precast placement
	Excavation and founding soil accepted
	Survey records, geotechnical confirmation, template check.

	Tower erection
	Foundation accepted
	Concrete strength/precast acceptance, bolt alignment, backfill records.

	Stringing
	Tower erection accepted
	Verticality, bolt tightening, earthing readiness, crossing permits.

	Crossing of existing OHL/road/utility
	Crossing method accepted
	Permit/outage/guarding plan and safety approval.

	Energisation
	All SAT and documentation accepted
	Clearance report, earthing report, optical tests, punch-list closure, GSE/Employer approval.


The Employer may suspend any work that is unsafe, non-compliant, undocumented, outside the approved method statement, environmentally damaging, or likely to cause future operational risk. Suspension due to Contractor default shall not entitle the Contractor to additional time or cost.
23.4 Material Rejection and Replacement Rights
The Employer may reject any material, equipment or work that does not comply with this specification, the approved design, GSE requirements, approved manufacturer data, applicable standards or good utility practice. Rejected items shall be removed from site and replaced at the Contractor’s cost.
• Material without traceable certificates, test reports and approved manufacturer data shall not be installed.
• Steel tower components with wrong dimensions, wrong hole patterns, distorted members, missing members, unacceptable galvanizing damage or insufficient marking shall be rejected.
• HTLS conductor, OPGW, ADSS or FOC with bird-caging, broken strands, kinks, crushing, sheath damage, abnormal OTDR events or uncontrolled bending shall be replaced unless an approved repair procedure is accepted by the Engineer.
• Foundations with unacceptable concrete strength, incorrect founding level, anchor bolt misalignment, inadequate compaction or non-conforming protective coating shall not be accepted until corrected.
23.5 Test Failure, Retesting and Cost Responsibility
All testing costs, including repeated tests required due to Contractor failure, material non-compliance, incorrect installation or incomplete documentation, shall be borne by the Contractor. The Contractor shall also bear the cost of Employer/Engineer travel, third-party inspection, laboratory testing and GSE re-inspection arising from failed or repeated tests, unless the failure is solely caused by the Employer.
	Failure Event
	Contractor Obligation
	Employer Right

	Factory test failure
	Rectify, replace or redesign and repeat FAT
	Reject shipment and suspend payment for affected lot.

	Site test failure
	Correct installation and repeat SAT
	Refuse acceptance of affected section.

	OPGW/ADSS/FOC OTDR failure or excessive attenuation
	Locate fault, repair/replace cable or splice, retest end-to-end
	Require replacement of complete cable section if reliability is affected.

	Tower footing resistance above limit
	Install approved additional earthing and retest
	Withhold tower/section acceptance.

	Clearance shortfall
	Correct sag, tower works or other approved measure
	Prohibit energisation until resolved.

	Repeated non-conformity
	Root-cause analysis and corrective action plan
	Require removal of subcontractor/vendor or enhanced inspection at Contractor cost.


23.6 Payment Withholding and Set-Off
The Employer may withhold payment or set off amounts from interim payments, retention, performance security or final payment where the Contractor fails to meet contractual requirements. Payment withholding shall not be considered acceptance of defective or incomplete work.
• Payment may be withheld for missing quality records, incomplete as-built drawings, unresolved NCRs, failed tests, outstanding HSE/environmental issues, unapproved substitutions or incomplete handover dossiers.
• No payment shall be due for materials delivered to site but not accepted, materials without certificates, or works executed without required hold-point release.
• The Employer may deduct the cost of third-party rectification where the Contractor fails to correct defects within the instructed period.
23.7 Quality, HSE and Environmental Breaches
The Contractor shall be fully responsible for quality, health and safety, environmental management, landowner interface and compliance with permits. The Employer’s approval or inspection shall not relieve the Contractor of these obligations.
	Breach
	Minimum Consequence
	Additional Employer Right

	Work without approved method statement / permit to work
	Immediate stop-work instruction
	Removal of responsible personnel from site.

	Serious HSE breach or near miss
	Work suspension and corrective action plan
	Replacement of site manager/HSE manager if repeated.

	Environmental damage, spill, illegal dumping or unauthorised tree cutting
	Immediate remediation at Contractor cost
	Back-charge, reporting to authorities and suspension.

	Damage to road, land, fence, crop, utility or third-party asset
	Repair/compensation at Contractor cost
	Withhold payment until settlement evidence.

	Repeated quality non-conformities
	Enhanced inspection regime
	All additional inspection cost to Contractor.


23.8 Defects Liability, Warranty and Latent Defects
The Contractor shall warrant that the Works are free from defects in design portions performed by the Contractor, materials, workmanship, installation and testing. Unless a longer period is stated in the Contract, the defects liability period shall not be less than 24 months from taking-over or 24 months from energisation, whichever is later. Latent defects affecting safety, structural integrity, electrical performance or optical communication reliability shall remain the Contractor’s responsibility in accordance with the Contract and applicable law.
• During the defects liability period, the Contractor shall respond to emergency defects within 24 hours and mobilise corrective action within 72 hours, unless a shorter period is required for safety or grid security.
• Repaired or replaced components shall carry a renewed defects liability period for the repaired/replaced item.
• The Contractor shall provide spare parts, special tools and technical support necessary to maintain the line during the defects liability period.
23.9 Contractor Responsibility for Subcontractors and Suppliers
The Contractor shall remain fully responsible for all subcontractors, manufacturers, vendors, laboratories, transporters and service providers. Approval of a subcontractor or manufacturer by the Employer shall not create any contractual relationship between the Employer and such party and shall not relieve the Contractor of responsibility.
• The Employer may require replacement of any subcontractor or vendor that repeatedly fails to meet quality, safety, schedule or documentation requirements.
• All manufacturer warranties, test reports, software/native OTDR files, as-built drawings and technical data shall be transferred to the Employer without restriction.
23.10 Step-In and Third-Party Rectification Rights
If the Contractor fails to correct a critical defect, safety issue, environmental damage, delay or non-conformity within the instructed period, the Employer may perform the work itself or engage a third party to perform the work. All related costs, including management, inspection, testing, mobilisation and delay consequences, may be deducted from amounts due to the Contractor or recovered under the Contract.
23.11 Taking-Over Conditions
The line shall not be taken over and completion shall not be certified until all conditions below are satisfied. Partial energisation, if any, shall not constitute taking-over unless expressly certified in writing by the Employer.
• All permanent works are complete, tested and accepted.
• All critical and major punch-list items are closed.
• GSE and other required authority approvals for energisation are obtained.
• Final route clearance, crossing clearance, tower earthing, OPGW/ADSS/FOC optical tests and sag-tension records are accepted.
• As-built drawings, GIS/KMZ files, tower schedule, material reconciliation, test dossiers and O&M documents are submitted and accepted.
• All land, access, reinstatement, waste, damage and environmental obligations are closed or secured to the Employer’s satisfaction.
23.12 Suggested Liquidated Damages and Employer Remedy Schedule
The following table is a recommended employer-protection schedule to be reviewed by the Employer’s legal counsel and incorporated into the Contract Particular Conditions or Special Conditions. These provisions are intended to give the Employer practical leverage without replacing the legal contract.
	No.
	Issue
	Suggested Remedy / LD

	1
	Delay to completion / energisation readiness
	0.10% of Contract Price per calendar day, capped at 10%.

	2
	Delay to approved critical milestone
	0.05% of Contract Price per calendar day for the affected milestone; recoverable until milestone recovery.

	3
	Failure to submit accepted as-built and handover dossier
	Withhold minimum 5% of Contract Price or final payment until accepted.

	4
	Repeated failed FAT/SAT caused by Contractor
	All retesting and inspection costs plus schedule consequences to Contractor.

	5
	Unauthorised material substitution
	Reject material; replacement at Contractor cost; no time extension.

	6
	Unapproved work beyond hold point
	Employer may require exposure, dismantling, retesting or reconstruction at Contractor cost.

	7
	HSE/environmental serious breach
	Stop work; corrective action; back-charge; potential removal of personnel.

	8
	Damage to third-party utilities or land
	Contractor indemnifies Employer and bears repair/compensation cost.

	9
	Failure to correct defects during defects liability period
	Employer step-in/right to recover costs; warranty extension for repaired item.

	10
	Non-compliant clearance preventing energisation
	Critical defect; no taking-over; LD continues until corrected and approved.


24. Enhanced Technical Completeness Requirements for Tender Issue
For tender issue and contractual enforceability, this specification should not remain limited to a high-level technical draft. The Contractor shall be provided with, and shall be bound by, a complete tender package including approved design drawings, schedules, BOQ, interface matrices, permit requirements, inspection and test plans and acceptance criteria. The following requirements shall be completed before final tender release.
	Required Tender Attachment
	Purpose
	Status / Action

	Approved OHL route plan and profile
	Controls route, spans, elevations and clearances
	Attach latest approved drawing set.

	Tower schedule / spotting list
	Controls tower type, coordinates, deviation angle, span and foundation type
	Attach final approved schedule.

	Foundation schedule and drawings
	Controls excavation, foundation, anchor bolt and adapter foot requirements
	Attach final approved drawings.

	Conductor/OPGW/ADSS/FOC datasheets
	Controls procurement and testing acceptance
	Require manufacturer submittals and type tests.

	Sag-tension charts
	Controls stringing, final sag and clearance verification
	Make final charts a contractual deliverable before stringing.

	Crossing register and permit matrix
	Controls third-party interface and construction permits
	Attach road/OHL/pipeline/utility crossings.

	Detailed ITP and test forms
	Controls inspection, hold points and acceptance
	Contractor to develop; Employer to approve before works.

	Employer remedy and LD schedule
	Protects Employer against delay, non-compliance and incomplete handover
	Legal review and insert into Contract conditions.


A 24-page document is sufficient only as a preliminary technical framework. For an Employer-side tender and construction contract, the final OHL specification should normally be expanded to include detailed materials requirements, construction procedures, testing procedures, acceptance forms, contractual hold points, documentation requirements and employer remedies. This updated version therefore adds a dedicated employer-protection section and should be further expanded with the final project attachments listed above.


Appendix A - Project Quantity Summary
The following summary has been prepared from the approved working project quantities and shall be used as a technical reference. The Contractor shall verify all quantities against the latest approved BOQ and drawings before procurement.
	Category
	Summary

	Foundations and beams
	See Section 8. Includes Ф5-А-350, Ф3-А-350, ФC2-А-350, ФC1-А-350, ФC2-4, Ф5-4, Ф2.56-4-24 (R), P1-A beams and D-12/D-13 fixing details.

	Towers
	98 hot-dip galvanized steel towers with total weight 1,958.479 t.

	Conductor
	HTLS conductor-1, 146.513 km, 222.700 t.

	OPGW
	25.483 km OPGW-G652D-2C-127 / 24 SMF G.652D.

	FOC
	600 m underground dielectric rodent-resistant double-layer fibre cable.

	ADSS
	327 m design span between towers 60-61; procurement quantity 400 m.

	C-70 shield wire
	1.306 km.

	Earthing
	F12 round steel 7,190 m / 6,471 kg.



Appendix B - Contractor Method Statement Requirements
	Method Statement
	Minimum Content

	Survey and setting-out method statement
	Coordinate system, equipment calibration, control points, setting-out tolerance, tower centre and leg position marking, protection of survey marks.

	Access and traffic method statement
	Access route, road improvements, temporary bridges/culverts, traffic control, restoration.

	Excavation and foundation method statement
	Excavation sequence, shoring, dewatering, soil disposal, concrete or prefabricated foundation installation, backfill.

	Tower erection method statement
	Assembly area, lifting equipment, rigging, crane calculations, exclusion zones, bolt tightening, work-at-height controls.

	Stringing method statement
	Pulling sections, tension limits, crossing protection, rollers, pilot rope, communication, emergency release, temporary earthing.

	OPGW/ADSS/FOC method statement
	Cable handling, drum storage, pulling tensions, bend radius, jointing, service loops, OTDR testing and labelling.

	Crossing method statement
	Crossing drawings, temporary protection, outages, safety distances, third-party approvals, clearance verification.

	Testing and commissioning method statement
	SAT procedures, test equipment, acceptance criteria, reporting, energisation readiness.



Appendix C - Minimum Handover Dossier Index
	Volume
	Dossier Content

	01
	Approved drawings, design calculations and revisions

	02
	Permits, GSE approvals and third-party crossing approvals

	03
	Material certificates and manufacturer test reports

	04
	Factory inspection and FAT reports

	05
	Survey and setting-out records

	06
	Foundation dossiers by tower

	07
	Tower erection dossiers by tower

	08
	Conductor and OPGW stringing records

	09
	Sag-tension and clearance reports

	10
	Earthing test reports

	11
	Optical fibre OTDR and link-loss reports

	12
	Non-conformity reports and corrective actions

	13
	Final line patrol records and punch list closure

	14
	As-built drawings, route GIS/KMZ, tower schedule and material reconciliation

	15
	Operation and maintenance manual and recommended spare parts list




Appendix D - Detailed Technical Requirements by Work Package
This appendix expands the minimum requirements into work-package level technical clauses. It shall be read together with the main body of the specification, the approved working project, plan and profile drawings, tower and foundation schedules, BOQ and all GSE requirements.
D.1 Route Survey and Construction Control
The Contractor shall the Contractor shall establish permanent and temporary benchmarks referenced to the approved project coordinate and elevation system. Benchmarks shall be protected throughout the construction period and included in the as-built survey file.
The Contractor shall Before tower excavation, the Contractor shall re-check each tower centre, leg position, diagonal direction, local ground slope, access constraints and potential conflict with underground or overhead utilities. Any discrepancy shall be recorded in a Survey Query Register and submitted for instruction.
The Contractor shall the Contractor shall prepare a tower-by-tower survey sheet showing tower number, tower type, station/chainage, ground elevation, leg elevations, adjacent span lengths, deviation angle, crossing references and required foundation type.
The Contractor shall After erection and stringing, the Contractor shall carry out final profile and clearance surveys for all critical spans. Results shall be compared against the approved plan/profile and applicable minimum clearance requirements.
D.2 Access Roads, Temporary Works and Platforms
The Contractor shall Access tracks, crane pads, stringing pads, drum sites and pulling/tensioning locations shall be selected to avoid unnecessary land disturbance and shall be approved by the Engineer before use.
The Contractor shall Temporary works shall be designed for the actual equipment loads, soil conditions, slopes, drainage and weather conditions. Temporary works shall not compromise existing roads, structures, drainage lines or environmental features.
The Contractor shall Access road construction shall include drainage, erosion protection and reinstatement requirements. Any damage to public/private roads, agricultural land, fences or utilities caused by the Contractor shall be repaired at the Contractor’s cost.
The Contractor shall Tower platforms shall be graded only to the minimum extent required for safe construction. Topsoil and subsoil shall be stored separately where required and reinstated after completion.
D.3 Foundation Works
The Contractor shall Foundation excavation shall proceed only after survey acceptance, utility check, permit-to-dig approval and HSE controls are in place. Excavation limits shall be marked and guarded.
The Contractor shall Foundation bottom shall be inspected by the Engineer before placing blinding, crushed stone layer or prefabricated elements. Soft spots, unsuitable material or water-bearing zones shall be reported and treated only under approved instruction.
The Contractor shall For cast-in-place or pile foundations, reinforcement shall be clean, correctly placed, securely tied and supported to maintain specified cover. Anchor bolt cages and templates shall be fixed against movement during concrete placement.
The Contractor shall Concrete shall not be placed in standing water, contaminated excavation or unsuitable weather conditions unless an approved procedure is in place. Concrete shall be compacted without segregation and cured against rapid drying, freezing, rain and contamination.
The Contractor shall Backfilling shall not start until the Engineer accepts the foundation installation. Backfill material shall be placed in layers, compacted and shaped to shed water away from the tower legs. Rock or debris that may damage coatings or buried earthing shall not be used adjacent to structural components.
D.4 Tower Supply, Storage and Erection
The Contractor shall Tower components shall be delivered with packing lists and markings enabling tower-by-tower traceability. Components shall be stored on timber or suitable supports above ground to avoid corrosion, deformation or loss of small parts.
The Contractor shall Galvanized members shall be handled with slings or lifting devices that do not damage the coating. Dragging members directly on soil or rock is prohibited.
The Contractor shall Tower erection shall follow the approved erection drawings and sequence. Temporary bracing, guys or supports shall be used where required by the erection method statement.
The Contractor shall Bolts shall be installed in the correct direction and with the correct washer/nut arrangement. Bolt tightening shall be performed progressively and re-checked after tower completion and before stringing.
The Contractor shall After tower completion, missing members, distorted members, open holes, poor alignment, sharp edges, damaged galvanizing and loose bolts shall be recorded and corrected before stringing works.
D.5 Conductor Stringing
The Contractor shall Tension stringing shall be the preferred method for HTLS conductor installation. Manual stringing shall be used only where approved and only with measures preventing conductor damage and uncontrolled sag.
The Contractor shall Drum handling shall prevent contamination, nicking, kinking, flattening or bird-caging. Conductors shall not be dragged on the ground, tower steel, rocks, roads, vegetation or temporary structures.
The Contractor shall Rollers and sheaves shall be suitable for the conductor diameter and minimum bending radius. Sheaves shall be clean, aligned and free-running before pulling.
The Contractor shall Pulling tension and sagging tension shall be recorded continuously or at intervals approved by the Engineer. Pulling shall stop immediately if abnormal tension, vibration, snagging, loss of communication or unsafe condition occurs.
The Contractor shall Compression joints, dead-ends and repair sleeves shall be installed only by trained personnel using manufacturer-approved tools, dies and procedures. Every compression shall be identified, measured and recorded.
D.6 OPGW, ADSS and FOC Works
The Contractor shall OPGW shall be handled as both an electrical shield wire and an optical communication cable. Mechanical damage, excessive tension, over-bending, crushing or torsion shall not be permitted.
The Contractor shall OPGW and ADSS pulling equipment shall include tension monitoring. The Contractor shall maintain bend radius, sheave diameter and pulling tension within manufacturer limits.
The Contractor shall Joint boxes shall be mounted in positions that allow safe future access without compromising electrical clearances. Downlead clamps shall be spaced in accordance with the approved design/manufacturer recommendations.
The Contractor shall Optical fibre splicing shall be performed in clean, controlled conditions using calibrated fusion splicing equipment. Every fibre shall be labelled, mapped and tested.
The Contractor shall Underground FOC shall be installed in approved protective pipe/duct, with route markers and mechanical protection where required. Bending radius and pulling tension shall comply with manufacturer requirements.
D.7 Crossings and Interface Works
The Contractor shall For each crossing, the Contractor shall prepare a crossing sheet showing crossing type, chainage, adjacent towers, span length, existing asset owner, required permit/outage, temporary protection, minimum clearance and acceptance measurement method.
The Contractor shall Works near live overhead lines shall be carried out under an approved electrical safety plan. Induced voltage hazards shall be assessed and controlled through temporary earthing and bonding.
The Contractor shall Road crossings shall include traffic management, warning signs, guards, communication between pulling points and emergency stop arrangements.
The Contractor shall Crossings of pipelines, communications, rivers or sensitive infrastructure shall not proceed until the relevant owner/authority has approved the method statement where required.
D.8 Completion and Reinstatement
The Contractor shall After completion of each tower site, the Contractor shall remove temporary materials, waste, surplus excavation material and construction debris. The area shall be reinstated to the approved condition.
The Contractor shall Drainage shall be restored and erosion controls shall remain in place until vegetation or final stabilisation is effective.
The Contractor shall All access tracks not required for permanent access shall be reinstated unless otherwise instructed by the Employer or landowner.
Appendix E - Detailed Factory Test Requirements
Factory tests shall be performed at the manufacturer’s works or approved test laboratories before dispatch. The Contractor shall submit test procedures, sampling plans, calibration certificates and acceptance criteria for approval. The following tables state minimum requirements and shall not limit the requirements of applicable standards.
	Item
	Factory Test / Inspection
	Description
	Acceptance Basis

	Tower steel and galvanized members
	Steel grade verification
	Review mill certificates; perform sample tensile, yield, elongation and chemical analysis tests where required.
	Approved standard / approved design / manufacturer procedure

	Tower steel and galvanized members
	Dimensional inspection
	Check length, hole diameter, pitch, edge distance, bends, end cuts, markings and matching against approved shop drawings.
	Approved standard / approved design / manufacturer procedure

	Tower steel and galvanized members
	Fit-up / trial assembly
	Assemble representative tower body, cross-arm, peak and special/adapted foot sections to prove hole alignment and constructability.
	Approved standard / approved design / manufacturer procedure

	Tower steel and galvanized members
	Hot-dip galvanizing test
	Measure zinc coating thickness, adhesion and uniformity; inspect for bare spots, ash, flux deposits, spikes and runs.
	Approved standard / approved design / manufacturer procedure

	Tower steel and galvanized members
	Packing inspection
	Verify packing lists, bundle numbers, tower number allocation and protection against transportation damage.
	Approved standard / approved design / manufacturer procedure

	Fasteners and anchor bolts
	Mechanical tests
	Verify property class, tensile strength, proof load and hardness as applicable.
	Approved standard / approved design / manufacturer procedure

	Fasteners and anchor bolts
	Thread and fit check
	Check thread quality, nut run, washers and compatibility with tower holes/anchor templates.
	Approved standard / approved design / manufacturer procedure

	Fasteners and anchor bolts
	Galvanizing check
	Verify coating thickness and no thread seizure after galvanizing.
	Approved standard / approved design / manufacturer procedure

	HTLS conductor-1
	Conductor construction
	Verify strand numbers, strand diameters, lay direction, overall diameter and surface condition.
	Approved standard / approved design / manufacturer procedure

	HTLS conductor-1
	Electrical resistance
	Measure DC resistance at 20°C and correct measured values to reference temperature.
	Approved standard / approved design / manufacturer procedure

	HTLS conductor-1
	Mechanical strength
	Verify ultimate tensile strength of complete conductor and core; review stress-strain and creep curves.
	Approved standard / approved design / manufacturer procedure

	HTLS conductor-1
	Thermal performance
	Review type test evidence for 180°C continuous and 200°C emergency operation and ampacity of at least 1600 A under project conditions.
	Approved standard / approved design / manufacturer procedure

	HTLS conductor-1
	Drum inspection
	Verify drum length, drum identification, packing, certificates and absence of shipping damage.
	Approved standard / approved design / manufacturer procedure

	Insulators and fittings
	Mechanical strength
	Perform sample tensile/mechanical load tests on strings and critical hardware components.
	Approved standard / approved design / manufacturer procedure

	Insulators and fittings
	Electrical withstand
	Review dry/wet power frequency and lightning impulse test reports for the insulator type.
	Approved standard / approved design / manufacturer procedure

	Insulators and fittings
	Assembly check
	Verify every string component, locking pin, yoke plate, shackle, clamp and corona fitting against approved assembly drawings.
	Approved standard / approved design / manufacturer procedure

	Insulators and fittings
	Galvanizing and material
	Check coating thickness, surface finish and material certificates.
	Approved standard / approved design / manufacturer procedure

	OPGW / ADSS / FOC
	Optical tests
	Measure attenuation at 1310 nm and 1550 nm, continuity and length using OTDR for each drum.
	Approved standard / approved design / manufacturer procedure

	OPGW / ADSS / FOC
	Mechanical tests
	Review tensile, crush, impact, torsion and vibration test evidence as applicable.
	Approved standard / approved design / manufacturer procedure

	OPGW / ADSS / FOC
	Electrical/thermal tests for OPGW
	Review short-circuit current carrying, lightning and temperature cycling type test evidence.
	Approved standard / approved design / manufacturer procedure

	OPGW / ADSS / FOC
	Fibre verification
	Verify 24 SMF G.652D fibre count, colour code and manufacturer certificates.
	Approved standard / approved design / manufacturer procedure

	OPGW / ADSS / FOC
	Accessory inspection
	Check joint boxes, ODFs, downlead clamps, service-loop brackets and dampers for completeness and compatibility.
	Approved standard / approved design / manufacturer procedure

	C-70 shield wire
	Dimensional and mass checks
	Verify diameter, steel cross-section and mass per km.
	Approved standard / approved design / manufacturer procedure

	C-70 shield wire
	Mechanical strength
	Verify breaking strength and strand integrity.
	Approved standard / approved design / manufacturer procedure

	C-70 shield wire
	Galvanizing
	Check zinc coating and surface condition.
	Approved standard / approved design / manufacturer procedure

	Concrete and precast elements
	Factory/precast concrete certificates
	Verify concrete strength, reinforcement, dimensions, lifting anchors and protective coating.
	Approved standard / approved design / manufacturer procedure

	Concrete and precast elements
	Bitumen/protective coating
	Check coating coverage and thickness where specified.
	Approved standard / approved design / manufacturer procedure

	Concrete and precast elements
	Embedded steel
	Verify anchor details, galvanized components and dimensions.
	Approved standard / approved design / manufacturer procedure



Appendix F - Detailed Site Test Procedures and Records
The Contractor shall prepare step-by-step site test procedures. Each procedure shall identify safety precautions, equipment, calibration, environmental limits, personnel qualifications, test sequence, readings to be recorded and acceptance criteria. The following sub-sections define minimum procedure content.
F.1 Tower Footing Resistance Measurement
• Use a calibrated earth resistance tester and an approved fall-of-potential or clamp method suitable for the site conditions.
• Disconnect parallel paths where required by the test method or record the test configuration if disconnection is not possible.
• Record tower number, tower type, weather, soil condition, test method, electrode spacing, measured resistance and corrective actions.
• If the result exceeds the approved design/GSE limit, install additional counterpoise/earth electrodes or other approved measures and retest.
F.2 Conductor Sag Measurement
• Measure conductor temperature at the time of sagging using an approved thermometer or conductor temperature method.
• Use the approved sag-tension chart for the exact ruling span, conductor temperature and stringing section.
• Record target sag, measured sag, ambient temperature, conductor temperature, span reference and final adjustment.
• Repeat sag checks after clipping-in and after any significant change affecting tension.
F.3 Compression Joint and Dead-End Inspection
• Verify conductor cleaning, inhibitor compound, insertion length, die size, compression sequence and number of compressions before work starts.
• Measure compressed dimensions and compare with manufacturer requirements.
• Mark every joint/dead-end with unique ID and record tower/span location, installer, tool/die number and inspection result.
• Joints shall not be located in prohibited crossing spans unless specifically approved.
F.4 Clearance Verification
• Perform clearance survey after final sagging and before energisation.
• For roads, existing OHLs and utilities, record vertical and horizontal clearance under the appropriate design temperature/loading condition or apply approved correction.
• Prepare a clearance report with sketches, photographs and survey points for every critical crossing.
• Any clearance below requirement shall be corrected before energisation.
F.5 OPGW/ADSS Optical Testing
• Perform OTDR testing before installation, after installation, after splicing and end-to-end from ODF to ODF.
• Test at both 1310 nm and 1550 nm unless otherwise approved. Bi-directional results shall be used for splice loss evaluation.
• Record fibre number, wavelength, test direction, launch/receive fibre, attenuation, length, event table and trace file.
• All traces shall be submitted in native electronic format and PDF summary.
F.6 Final Line Walkdown
• Walk or inspect the complete line from gantry to gantry.
• Check tower numbers, phase plates, circuit plates, danger signs, anti-climbing devices, hardware, dampers, earthing, OPGW/ADSS downleads, clearances and reinstatement.
• Classify defects as critical, major or minor. Critical and major defects shall be closed before energisation.
• Submit signed walkdown sheets with photographs for every tower and crossing.
Appendix G - Minimum Construction Checklists
	Checklist
	Item
	Result
	Remarks

	Foundation checklist
	Survey accepted
	Accept / Reject / N/A
	Remarks / reference to record

	Foundation checklist
	Excavation dimensions checked
	Accept / Reject / N/A
	Remarks / reference to record

	Foundation checklist
	Founding soil accepted
	Accept / Reject / N/A
	Remarks / reference to record

	Foundation checklist
	Dewatering completed
	Accept / Reject / N/A
	Remarks / reference to record

	Foundation checklist
	Crushed-stone/blinding layer accepted
	Accept / Reject / N/A
	Remarks / reference to record

	Foundation checklist
	Anchor bolt template set
	Accept / Reject / N/A
	Remarks / reference to record

	Foundation checklist
	Concrete/precast element accepted
	Accept / Reject / N/A
	Remarks / reference to record

	Foundation checklist
	Backfill compacted
	Accept / Reject / N/A
	Remarks / reference to record

	Foundation checklist
	Site reinstated
	Accept / Reject / N/A
	Remarks / reference to record

	Tower checklist
	All members present
	Accept / Reject / N/A
	Remarks / reference to record

	Tower checklist
	Galvanizing acceptable
	Accept / Reject / N/A
	Remarks / reference to record

	Tower checklist
	Tower verticality checked
	Accept / Reject / N/A
	Remarks / reference to record

	Tower checklist
	Bolts tightened
	Accept / Reject / N/A
	Remarks / reference to record

	Tower checklist
	Step bolts installed
	Accept / Reject / N/A
	Remarks / reference to record

	Tower checklist
	Anti-climbing device installed
	Accept / Reject / N/A
	Remarks / reference to record

	Tower checklist
	Danger/name/phase/circuit plates installed
	Accept / Reject / N/A
	Remarks / reference to record

	Tower checklist
	Earthing connection installed
	Accept / Reject / N/A
	Remarks / reference to record

	Tower checklist
	Punch list closed
	Accept / Reject / N/A
	Remarks / reference to record

	Stringing checklist
	Drums accepted
	Accept / Reject / N/A
	Remarks / reference to record

	Stringing checklist
	Crossing protection installed
	Accept / Reject / N/A
	Remarks / reference to record

	Stringing checklist
	Rollers/sheaves checked
	Accept / Reject / N/A
	Remarks / reference to record

	Stringing checklist
	Pulling tension recorded
	Accept / Reject / N/A
	Remarks / reference to record

	Stringing checklist
	Joints inspected
	Accept / Reject / N/A
	Remarks / reference to record

	Stringing checklist
	Sag accepted
	Accept / Reject / N/A
	Remarks / reference to record

	Stringing checklist
	Clipping-in completed
	Accept / Reject / N/A
	Remarks / reference to record

	Stringing checklist
	Dampers installed
	Accept / Reject / N/A
	Remarks / reference to record

	Stringing checklist
	Clearances verified
	Accept / Reject / N/A
	Remarks / reference to record

	Optical checklist
	Drum OTDR accepted
	Accept / Reject / N/A
	Remarks / reference to record

	Optical checklist
	OPGW/ADSS installed without damage
	Accept / Reject / N/A
	Remarks / reference to record

	Optical checklist
	Downleads clamped
	Accept / Reject / N/A
	Remarks / reference to record

	Optical checklist
	Joint boxes sealed
	Accept / Reject / N/A
	Remarks / reference to record

	Optical checklist
	Splices tested
	Accept / Reject / N/A
	Remarks / reference to record

	Optical checklist
	ODF terminated
	Accept / Reject / N/A
	Remarks / reference to record

	Optical checklist
	End-to-end OTDR accepted
	Accept / Reject / N/A
	Remarks / reference to record

	Optical checklist
	Fibre labelling completed
	Accept / Reject / N/A
	Remarks / reference to record

	Optical checklist
	Trace files submitted
	Accept / Reject / N/A
	Remarks / reference to record

	Commissioning checklist
	All tests complete
	Accept / Reject / N/A
	Remarks / reference to record

	Commissioning checklist
	All permits/approvals complete
	Accept / Reject / N/A
	Remarks / reference to record

	Commissioning checklist
	As-built drawings submitted
	Accept / Reject / N/A
	Remarks / reference to record

	Commissioning checklist
	Line patrol complete
	Accept / Reject / N/A
	Remarks / reference to record

	Commissioning checklist
	Punch list closed
	Accept / Reject / N/A
	Remarks / reference to record

	Commissioning checklist
	GSE/Employer energisation approval obtained
	Accept / Reject / N/A
	Remarks / reference to record

	Commissioning checklist
	Switching programme approved
	Accept / Reject / N/A
	Remarks / reference to record

	
	
	
	






































Annex-1 Gogni OHTL Detailed Project
This annex includes the detailed design documentation for the 220 kV double-circuit overhead transmission line “Gogni 1-2”, prepared for the connection of the Gogni Wind Farm 220 kV substation to the 220 kV switchyard of Kokhra 500 Substation. The Contractor shall review and comply with all drawings, technical descriptions, route data, tower schedules, foundation details, conductor/OPGW arrangements, crossing details and construction requirements included in this annex. All construction, installation, testing and commissioning activities shall be carried out in accordance with the approved OHTL Detailed Project, GSE requirements, applicable Georgian regulations and this Specification. In case of any discrepancy between this Specification and the approved OHTL Detailed Project, the Contractor shall immediately notify the Employer and obtain written clarification before proceeding.
	Annex Status
	To be attached / included in the Contract document set

	Document Control
	Latest Employer-approved revision shall apply

	Contractual Effect
	This Annex forms an integral part of the Electrical Works Specification

	Responsibility
	Contractor shall comply with this Annex and notify any inconsistency before execution
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