Annex N2
TERMS OF REFERENCE (TOR)
Design, Supply and Installation of Chlorine Gas Scrubber Systems
1. Scope of Work
The contractor shall design, supply, install, test and commission five (5) independent chlorine gas scrubber systems. Each system should be centralized per building and installed outside the chlorine buildings. The systems shall handle a full catastrophic chlorine release scenario.

2. Project Locations
· Rustavi–Khrami–Bulachauri
· Marneuli–Gardabani.

3. Design Basis
Design shall consider full chlorine release:
· Type 1: 1000 kg Cl2
· Type 2: 100 kg Cl2
In Annex 3 are the type of buildings that must be taken into consideration related to the design.
· Type 1 – Rustavi–Khrami–Bulachauri:
· Type 2 – Marneuli–Gardabani:
The system shall ensure outlet concentration below (TBD to be determined by the supplier) minimum removal efficiency (TBD by the supplier).
Working process, the scrubber with the leak alarm signal must start working with the NaOH solution pump 30” before start working the fan extractor.

4. Airflow Requirements
Type 1: TBD by the supplier m3/h
Type 2: TBD by the suppier m3/h
System shall operate under negative pressure. 
The fan must be able to extract at least 10 times the total volume of the chlorination rooms.

5. Scrubber System
The scrubber must be direct outlet.
Reference Regulatory Framework in the European Union (EU).
In Europe, the approach is strongly focused on directives for industrial equipment design, occupational risk prevention, and strict control of major accidents (Seveso regulations).
· UNE-EN 13121 Construction Standard:
Governs the manufacturing of tanks and vertical vessels made of FRP (Fiber-Reinforced Plastic), the most common material for the tower due to the extreme corrosiveness of wet chlorine.
· Pressure Equipment Directive (2014/68/EU):
If the exhaust fan or internal flows generate significant mechanical pressure differences within the scrubber body, it must be manufactured in accordance with this directive and bear the CE marking or equivalent.
· Atmospheric Emissions:
Based on the European Commission’s BREF (Best Available Techniques) documents, the gases discharged from the tower must comply with strict chlorine compound limits, requiring continuous monitoring using a chlorine gas analyzer at the discharge stack.

Globally Required Automation Components
Both European and American regulations agree that a chlorine neutralization tower cannot rely on human intervention to activate during an emergency. The following systems are mandatory:
· Motorized dampers with spring return (fail-open):
Automatically open within less than 10 seconds when a chlorine alarm is triggered.
· Redundant pH sensors:
The system must generate alerts if the caustic soda (NaOH) loses concentration or becomes carbonated by air. (This requirement is not applied in our designs.)
· Emergency power supply (UPS / generator):
The entire system (fans and recirculation pumps) must remain operational even if a gas leak causes a plant power outage.
6. Neutralization System
The scrubber must be design following the international standard recommendations, all the material included in the scrubber must be adequate and with the demonstrated resistance for the chemical process involved.
Reaction: Cl2 + 2NaOH -> NaCl + NaClO + H2O 
The scrubber must work with NaOH solution 20% concentration.
The scrubber must be designed for catastrophic situations. 
For the 1000 kg chlorine cylinders, they must contain a minimum of 5089.74 liters of 20% caustic soda.
The scrubber must be, direct outlet.
NaOH Tanks:
- Type 1: TBD by the supplier m3
- Type 2: TBD by the supplier m3
pH maintained between 9 and 11.
The installation should also include a windsock to indicate wind direction and therefore the evacuation route in case of a leak.
The detection system, which must be sensitive enough to trigger alarms at 1 and 3 ppm and must have an effective calibration system.
7. Ducting
Material: PVC/PP/FRP
Leakage class: EN 12237 Class D
The material must have a certification for the chemical – physics resistance, necessary for the process.

8. Control System
Automatic activation is based on chlorine detection.
Due the fact that we are going to have 2 different rooms, one for the process and one for the control system, both must be include in the aspiration conduct and must be manage with the necessary valves to control the flows in each of the rooms.
Full integration with SCADA system.
Alarm levels defined.

9. Safety Requirements
The scrubber must comply with the Georgian safety norms and the EU safety norms.

10. Testing and Commissioning
Functional testing and performance validation required.
Minimum 99.5% efficiency demonstration.

11. Deliverables
Design report, drawings, manuals, training and commissioning documentation, for each type of building including all the necessary details for describe the scrubber system installation.

12 Annex.1. 
Drawing building type1 and type 2.
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