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I.  Abstract  

V-ray, the latest product by Vortex Company comes as a response to the RFP (Request for 

proposal) issued by the Port of Long Beach for a Remotely Operated Vehicle to assist install a 

Hyperloop system, conduct maintenance on the portôs water and light show, identify and collect 

samples of contamination and identify the contents of fallen containers and mapping them. 

VorteX, an eight-person company (Figure 1) founded in 2015 by engineering students in 

Alexandria University in the field of electromechanical engineering, utilizes its capabilities, 

experience and machining facilities to come out with best quality ROVs demonstrated through its 

previous products. As a company dedicated to the advancement of the field of marine and 

underwater robotics and with its integrated specialized departments and technical experience, 

VorteX demonstrates its latest product V-ray in this technical documentation. 

V-ray is the summary of wide experience mixed with continuous efforts by the company 

departments to come out with the best quality product capable of performing the assigned 

missions. Meeting the size and weight constraints, V-ray is designed elegantly to minimize drag 

forces and manipulate efficiently under the precarious conditions of the port. V-rayôs vision system 

compromises of two high quality cameras and lightning system helping the pilot to view both of the 

equipped manipulators actuated by pneumatic system. 

This technical report is a documentation of detailed technical aspects of V-ray describing the 

product evolution, designing phase, our manufacturing methods, companyôs safety measures, 

obstacles that faced VorteX and how they were successfully solved. 

 Figure 1 : VorteX team photo with V-ray after local competition 
Left to right (standing): Abdelrahman Abou-Klila, Abdelrahman ElMaradny, Mahmoud Assem and 

Hesham Said. 
Left to right (sitting): Amr Essam, Mohammed Tarek, Ibrahim Youssry and Abdelrahman Hussien 
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II.  Safety 

VorteX Company pays the greatest attention concerning 

all safety aspects. Safety is a priority for all VorteX 

engineers since any injury is considered a failure for our 

team in handling our own product. Risk was decreased as 

low as possible during designing, manufacturing, 

handling, transporting or testing V-ray. 

During designing process, due attention was payed while 

designing the main body to avoid the presence of any 

sharp edges that could cause injury. Concerning our 

sealing techniques, we take safety factors to prevent any 

chance for water leakage in our electronic units onboard. 

While testing our water tightness of electronic housings 

we take factor of safety before issuing the rated 

permissible depth. Water detector sensor alarms the 

operators in case of leakage and trips the power 

immediately. 

A 20 ampere DC fuse (section 10) is placed as a 

measure of protection to trip the power supplied in 

case of electric overcurrent. A custom 3D printed (Figure 3) 

enclosure was made to hold the fuse and protect against 

environmental conditions. 

Assembling and other machining processes are performed in our 

various working stations according to a strict safety protocol. A fire 

extinguisher availability is a must in case of any hazard. 

While our personnel perform machining process, several safety measures are 

always taken and any violation to these measures penalize the violating 

member even if no accident happens. Protective glasses wearing during all 

processes is a must. While dealing with drilling process protective gloves are 

worn, and two members at least must be involved in the drilling process to 

avoid injury of any of them. 

One of the team members is assigned the 

responsibility of safety measures always maintains 

a Safety Checklist (Appendix 5) during launching phase, the measures 

tether-man must follow, post departure measures and measures to be 

taken in case of leak detection.  

During dry testing, a considerable distance must be kept between the 

company personnel and the vehicle. Electric components are labeled 

with stickers, thrusters are well shrouded and labeled with stickers, 

Pneumatic system is labeled as pressurized air hazard, Laser is 

shielded with a black screen and when the shield is removed, and all 

testing members wear their protective glasses.  

Two Laser shields, black colored, are placed in a distance less than 30 

cm to protect the eyes of the surrounding personnel.   

Figure 2: Various safety stickers on V-ray 

Figure 4: Laser 
warning sticker 

Figure 3: 3D printed fuse 
holder 

Figure 5: Safety measures 
taken during dealing with 
pneumatic components in 

our workshop 












































