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Introduction
This Terms of Reference defines the specialist engineering services required to develop the rehabilitation basic design and implementation roadmap for the Zhinvali Dam bottom outlet gates, hoisting systems and associated tower infrastructure, building upon the general due diligence already completed.
The assignment is focused on restoring the long-term reliability, safe operability and maintainability of this dam-safety critical discharge facility, with particular emphasis on gate manoeuvring reliability, extraordinary maintenance logistics and worker safety.
Background and Context
Zhinvali Dam is a strategic multipurpose infrastructure serving hydropower generation, downstream potable water supply and hydraulic safety.
The bottom outlet system is a dam-safety critical discharge facility and currently represents the primary independent means for reservoir lowering, emergency drawdown and support to flood routing under constrained operating conditions.
The existing bottom outlet tower includes two radial gates, two maintenance wheel gates and four wire-rope gate hoisting systems installed at the top of the tower. The tower is located within the reservoir, creating significant operational and maintenance constraints.
The principal existing system characteristics are summarized below in order to define the technical scale of the rehabilitation assignment and the main operational interfaces.
	Item
	Parameter

	Number of radial gates
	2

	Number of maintenance wheel gates
	2

	Gate type
	Radial + wheel gates

	Tower location
	Within reservoir

	Existing hoists
	4 wire-rope hoisting systems

	Existing access
	Pedestrian bridge + tower ladders

	Current backup power
	Limited / unreliable

	Current control system
	Local aged electrical cabinets


[bookmark: _Toc233961269]Table 3.1 Existing Bottom Outlet Main System Data.
In addition to the equipment arrangement, the existing tower accessibility and maintainability constraints are a primary driver of the rehabilitation basic design, especially for future extraordinary maintenance involving bulky and heavy components.
	Constraint
	Existing Condition

	Existing bridge
	Pedestrian only

	Bridge structural capacity
	Unknown

	Electrical routing
	Via bridge

	Heavy part transfer
	Not feasible

	Floating maintenance docking
	Not available

	Vertical lifting from water level
	Not available

	Extraordinary maintenance capability
	Severely constrained


[bookmark: _Toc233961270]Table 3.2 Existing Tower Access and Maintainability Constraints.
[bookmark: _Toc228266650]Existing Deficiencies and Technical Concerns	
The specialist assignment shall build upon the previous due diligence and focus on the following key deficiencies already identified.
[bookmark: _Toc228266651]Gates and Structural Interfaces
The existing radial gates and embedded steel interfaces show advanced ageing, generalized corrosion, local deterioration of protective systems, uncertain sealing performance and visible leakage paths in critical interface areas. Particular concern exists regarding hinge and trunnion zones, where long-term deterioration may affect operability and structural reliability.
[bookmark: _Toc228266652]Gate Hoisting Systems
The existing rope-operated hoisting systems show significant ageing affecting ropes, drums, pulleys, winches, braking functions and lubrication reliability. The present condition raises concerns regarding dependable opening and closing of the gates under emergency conditions.
[bookmark: _Toc228266653]Electrical Control and Power Supply
The local electrical cabinets, control panels, command logic and power distribution systems associated with gate operation are in degraded condition and are considered insufficiently reliable for long-term safe service. Backup power resilience is currently limited and shall be reviewed as part of the assignment.
[bookmark: _Toc228266654]Health, Safety and Maintainability
The current tower arrangement presents significant deficiencies for operation and maintenance personnel, including degraded ladders, limited working platforms, insufficient fall protection, unsafe interfaces around rotating equipment and poor ergonomics for maintenance activities.
	Driver
	Existing Condition

	Gate steelwork
	Corrosion / coating degradation

	Seals
	Degraded

	Hinges / trunnions
	Specialist verification required

	Hoisting ropes
	Severe ageing

	Winches
	Overhaul or partial replacement likely

	Electrical cabinets
	Poor condition

	Worker safety
	Inadequate rotating machinery guarding

	Access ladders/platforms
	Degraded

	Backup power
	Absent or unreliable


[bookmark: _Toc233961271]Table 3.3 Existing Priority Rehabilitation Drivers.
[bookmark: _Toc228266655]Reservoir-to-Tower Logistics Constraint
A major current limitation is the lack of a safe and practical logistics interface between the reservoir and the tower. As identified in the due diligence, the tower is currently connected by an existing pedestrian bridge/walkway which also serves as the routing path for electrical power supply.
The load-bearing capacity of this walkway is not currently known, and its state of conservation is not considered satisfactory. In any case, the existing arrangement is not suitable for the transfer of bulky or heavy components required for extraordinary maintenance, hoisting system overhaul or major rehabilitation works.
At present there is therefore no efficient arrangement for docking floating maintenance equipment, transferring personnel, or lifting heavy parts from water level to the operating deck. This condition severely limits extraordinary maintenance capability and future rehabilitation practicality.
[bookmark: _Toc228266656]Objectives and Priorities of the Assignment
The primary objective of the assignment is to restore and ensure the long-term reliability, safe operability and maintainability of the bottom outlet as a dam-safety critical discharge facility, with first priority given to the radial gates and their associated gate hoisting systems.
Building upon the general due diligence already completed, the Consultant shall carry out a specialist and in-depth assessment focused on all components directly affecting the dependable opening and closing of the bottom outlet under normal and emergency conditions. This specialist assessment shall form the technical basis for a risk-based and lifecycle-oriented rehabilitation basic design.
The assignment priorities shall be addressed in the following order:
reliability of radial gates and gate hoisting systems.
rehabilitation of degraded structural and mechanical interfaces.
restoration of reliable electrical control and power systems.
verification of emergency power resilience.
safe access and heavy maintenance logistics for extraordinary interventions.
health and safety upgrades for platforms, ladders and working interfaces.
updated field surveys, dimensional verification and development of as-built documentation.
prioritization of essential dam-safety measures versus optional long-term upgrades.
Particular emphasis shall be placed on practical solutions that improve maintainability over the remaining service life of the structure, especially considering the current access limitations caused by the tower location within the reservoir.
[bookmark: _Toc228266657]Failure Scenarios and Rehabilitation Drivers
The Consultant shall explicitly consider the credible failure scenarios that justify the rehabilitation priorities, including:
inability to open the bottom outlet during flood or emergency reservoir drawdown.
inability to safely close the gates after operation.
degradation or failure of ropes and hoisting machinery during manoeuvring.
loss of gate operability during blackout or station power loss.
unsafe worker access during inspection or emergency repair.
inability to replace failed heavy components due to lack of reservoir logistics interface.
excessive outage duration caused by poor maintainability provisions.
These failure scenarios shall be used to guide intervention priorities and option comparison.
[bookmark: _Toc228266658]Design Basis and Applicable Standards
The specialist assessment and rehabilitation basic design shall be developed in accordance with internationally recognized standards and good engineering practice applicable to dam bottom outlets and hydraulic steel structures.
Unless otherwise technically justified, the following standards and references shall be used as the primary design basis:
EN standards for steel structures, mechanical equipment and electrical systems.
ISO standards for inspection, testing, corrosion protection and maintenance planning.
DIN 19704 for hydraulic steel structures, gates and bottom outlet equipment.
FEM principles and EN 13001 for hoisting machinery, lifting devices and maintenance handling systems.
IEC / EN standards for electrical control panels, protection systems, emergency power and local control cabinets.
ICOLD bulletins and dam safety good practice for bottom outlet reliability and emergency drawdown functions.
EN ISO 14122 for permanent access systems, working platforms, ladders and fall protection.
ISO 12944 for corrosion protection systems.
Where alternative standards are proposed, the Consultant shall demonstrate that the adopted approach provides an equivalent or higher level of safety, reliability and maintainability.
[bookmark: _Toc228266659]Scope of Services
The Consultant shall perform the following specialist services.
[bookmark: _Toc228266660]Review of Available Information
review of due diligence reports.
review of available drawings, photos and historical records.
review of operational constraints and reservoir rules.
identification of documentation gaps.
[bookmark: _Toc228266661]Specialist Site Inspections and Surveys
dimensional verification of gates and gate hoisting systems.
inspection of ropes, drums, pulleys, hinges and trunnions.
corrosion mapping and steel condition checks.
specialist review of hinge leakage and surrounding concrete interfaces.
verification of electrical supply, local control panels, command cabinets and interlocks.
health and safety review of tower access, platforms, ladders and fall-protection provisions.
assessment of reservoir logistics constraints and maintainability limitations.
[bookmark: _Toc228266662]As-Built Development
updated layouts of gates and hoisting systems.
electrical single lines and local control architecture.
access interfaces and maintenance provisions.
updated as-built drawings and system layouts.
[bookmark: _Toc228266663]Rehabilitation Basic design and Options
The Consultant shall develop and compare technically justified rehabilitation options based on the actual degraded condition and operational constraints of the bottom outlet tower.
Particular consideration shall be given to the advanced ageing of exposed steel components, widespread loss of protective systems, deterioration of sealing performance, uncertain condition of hinge and trunnion interfaces, severe ageing of the rope-based hoisting equipment, and the poor reliability of the existing electrical control and local command systems.
The current arrangement also presents significant health and safety deficiencies for operation and maintenance personnel, including insufficient protection around rotating machinery, limited fall-prevention measures, and degraded ladders, handrails and working platforms.
A critical site-specific constraint is the present absence of a safe and practical logistics interface between the reservoir and the bottom outlet tower. At present, the tower cannot be efficiently reached by floating maintenance equipment for transfer of heavy parts, and no suitable permanent arrangement is available for docking, personnel transfer or vertical lifting of bulky components from water level to the operating deck. The rehabilitation basic design shall therefore address maintainability and extraordinary maintenance logistics in a way that enables future major interventions to be executed safely and efficiently.
[bookmark: _Toc228266664]Implementation Priorities and Phasing
prioritization of urgent dam-safety measures.
identification of temporary risk-reduction actions.
implementation sequence compatible with reservoir constraints.
maintenance and outage philosophy during works.
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The Consultant shall provide the following minimum deliverables:
initial technical memorandum including survey and site activity plan.
specialist inspection and survey report.
updated as-built documentation package.
rehabilitation options report.
recommended rehabilitation basic design.
preliminary design (cost estimate and implementation priorities) – TBD with client.
Consultant Requirements
The Consultant shall demonstrate proven experience in comparable assignments involving dam bottom outlets, radial gates, wire-rope hoisting systems and safety-critical hydraulic steel structures.
The submission shall include:
company profile.
at least 3 comparable references completed in the last 10 years.
specific experience in heavy lifting and maintenance logistics on dam structures.
relevant experience in backup power and gate control systems.
CVs of the key experts proposed for the assignment.
Average annual turnover of 7.500.000 EUR as minimum.
Partnership and Join venture with Georgian Company are encouraged.
[bookmark: _Toc228266667]Interfaces, Constraints and Additional Notes	
The Consultant shall consider the following key constraints:
tower location within the reservoir.
limited heavy access for extraordinary maintenance.
requirement to preserve emergency drawdown capability.
incomplete existing documentation.
need for practical and maintainable long-term solutions.
A phased approach is preferred, with an initial fast-track specialist assessment and rehabilitation basic design followed, if required, by a separate detailed design and implementation support phase.




