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Attachment No. 1:  Terms of Reference for Fixed Tangible Assets 
Regarding: Delivery of a Pipeline Control and Monitoring Camera 
1. Description of the fixed tangible assets operation conditions:
A significant number of pipelines used for different purposes are operated at the Water Recycling, Water Treatment Stations and SX-EW Plant Department as follows:  
· Tailings pipelines: DN1400 and DN1200 which are more than 4.5 km long, upstream hydraulic fill tailings pipelines: varying from DN1000, Ø900, Ø800, Ø700 to Ø300 which are more than 3.0 km long
· Recycled water supply: pipe headers Ø1400, Ø1200 which are more than 7.0 km long
· Fresh water supply: from Ø600 Ø200 which are more than 20 km
· Sewerage system:  pipe headers  from Ø1000 to Ø400 which are more than 2 km long
The inspection of these pipelines is a preventive measure aimed at assessing their condition and preventing severe accidents. In most cases, a number of limitations to performing the inspection exist such as partial ventilation, availability of gases that augment the occupational risk and, above all limited space to work.
When inspecting such facilities, a good practice is to launch robotic trolleys with a video recording camera since the inspection is facilitated to a great extent making it fast, convenient and above all safe for humans.
A similar activity was carried out during the inspection of the DN1400 tailings pipe during which a worn section was identified along its bottom in the area where it makes contact with the slurry.

Given the scales and peculiarities of pipeline operation in the company, a similar inspection will be carried out in the future as well.
2. Unit model, type and technical parameters:
2.1. Robotic trolley:
- 4x4 wheel drive
- Possibility to move forward, backward, left, right
- Manufacturing material: preferably AISI306 steel or with a protective layer applied with a certificate for it
- Quick connections of the bushings
- Protective locking mechanisms for emergency pull-out
- Anti-corrosion protection and IP68 waterproof
2.2. video and photo recording camera:-
- High resolution (4K option) of photos and video
- Possibility of 360° rotation;
- A rear camera, if possible,;

- Appropriate LED lighting/backlight (front and back) and automatic white color adjustment
- Electric lifter of the front camera (up to 200 mm);

- Provided picture zooming in/out
2.3. Tires on the robotic trolley:
- Minimum 3 sizes of tires: small (100 mm), medium (150 mm) and large (>150 mm) with dimensioned width for stability
- Tire changing tool
- High-quality material for their manufacturing;
2.4. Power cable and reel for it:
- Length – minimum 100 m;

- Insulation against abrasion and/or against abrasive environment;

- Power supply and communication should be in one connection, if possible
- Electric reel for winding the cable with an installed metrometer for accurate distance measurement 
- A possibility for manual pulling
2.5. 2.5. Control (driving) station:
- A suitable storage case;

- 10-inch LCD screen with a minimum resolution of 1920*1080p;

- Integrated control panel, which includes movement buttons, electric lift buttons, photos, video buttons, etc.;

- USB, HDMI outputs/inputs for data input/output;
3. Throughput per hour:
- 220-230V supply voltage;

- 512Hz communication frequency or better;

- According to the working conditions – min 100 m walking in 1 hour;
4. Preferred engine model and power:
· Wuhan Easy-Sight Technology Co., Ltd;

· Shenzhen QYTeco Limited;
· 2М Technology;
· Advanced Inspection Technologies, Inc.;
· Fiberscope Inc.;
5. Preferred factory and country of manufacture: USA, China.
6. Delivery quantity:
· One (1) robotic trolley equipped with electric lifter, front and/or rear camera, tires

· One (1) electric reel with cable L=100 m (min) and metrometer

· One (1) controller (control panel)
· Spare tires for different pipe diameters

· A kit of specific tools for service/repair (if necessary)

7. Delivery period: as soon as possible after a written order/contract
9. Guarantees: maximum warranty period after delivery.
10. Requirements for maximum compatibility with the currently available machines and unification of the equipment: description of the technical properties of the available fixed tangible assets of the same type in the company.

No such machine is currently available in the company.
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