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9600 magnets

1000s km of cables

1000s Patch Panels

1000s Switch boards

EMPLOYED 

ONLY THE BEST







What went wrong then?

No Unified Documentation!







IndustryInteroperability

Information transparency

Technical assistance

Integrated4.0



• Accurate Status Update
• Milestones

• Performance

• Interfaces

• Deliverables

What we need to build a Mega Project

How, what, who, when

• Brilliant Idea

• Cash

Why









“Networks”

Infrastructure

DAQ

Control

Console

Timing

Triggering

Safety

Storage

Processing

Other…







Installation instructions for:

• Cables

• Fixed installation 

• Patch cables

• Cable trays

• Content management

• Cable routing

• Rack Content

• Lists racks’ content 

• Components allocation inside racks 

• Space reservation / free space calculation



Fixed Installation & Patch Cables





Connector types at source/destination of cable

Pin Assignment

Labels

Phases of work

Similar reports needed



Installation instructions for:

• Cables

• Fixed installation 

• Patch cables

• Cable trays

• Content management

• Cable routing

• Rack Content

• Lists racks’ content 

• Components allocation inside racks 

• Space reservation / free space calculation



Installation instructions for:

• Cables

• Fixed installation 

• Patch cables

• Cable trays

• Content management

• Cable routing

• Rack Content

• Lists racks’ content 

• Components allocation inside racks 

• Space reservation / free space calculation







Cable Trays Planning





Cable Trays Planning



“Rack-room” Planning





Cable Trays Content Management



Dynamic Data Completion – IEC Norm

• Main Function 

• Sub Function

• Location

• Installation Location

Example: Power Socket

Distribution

220VAC

Building_X.Floor_Y.Room_Z

Wall_NW

IEC Norm example:
==DISTR =220VAC ++BLD1.FL5.RM21 +WL_NW



Rack Content Management – Rack Views



Rack Content Management – Rack Views



Rack Content (“BOMs”/ Views)



Framework Definition

“A combination of software utilities able to “automatically” 

produce BOMs, cable lists, Connection diagrams etc”

Custom Solution to overcome limitations



Complexity:

- 1000s sensors
- 1000s motors 
- 1000s PLC components
- 1000s Network components
- 100s Racks
- 1 person
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Project Specs

• X amount of motors
• Y1 amount of thermal sensors of Z2 type
• Y2 amount of thermal sensors of Z2 type
• …
• …
• …



How the Information are used by eCAD Design Team



How the Information are used 
By: Antonios for ePlan Master 
Project Integration

VARIABLES DEFINITION



Master Project Integration
What variables are needed?





Custom Solution Implemented

(1)

(2)
(3)



Network Equipment

Lights

Cameras

Specs Database 

Projects



Custom Solution Implemented

• Master Project Integration
• Why

• Unified installation documents (cable lists, parts lists…)

• Error checking 

• i.e. Avoid short-circuits during design, No duplicate cable labels, etc

• Reproducibility of existing projects without extra eCAD designer 
work/involvement

• Managed by only 1 person













24 ports Patch Panel

48 ports Network Switch





DATACENTER CABLING / RACK MANAGEMENT

• Import Networks’ Infrastructure:
• Racks

• Managed Switches

• Unmanaged Switches

• Patch-panels

• Power Supply

• UPS (rack mounted components)

• Define Cooling direction of each rack

• Import 
• Components (CPUs, Automation Items, Rack mounted 

equipment



Switches

Patch-Panels

Racks

Import Networks Infrastructure

“Projects”



Moving from planning to building…

- Parts List

- Installation Instruction

- Wiring



Reports:

• BOMs / Part Lists
• Cable Laying Instructions
• Connection Instructions
• Connectors Pin Assignment / Confectioning Instructions
• Terminal Connections
• Rack Content Summary
• Cable Lengths
• …



Opportunity



Conceptual Design – Fast Budget Preparation

Prerequisites

• Draft Floor Plans (top & side view) 

• Desired (Scientific) Equipment



Project phase 

• Prepare quote for future project based on actual data
• +/- 20% - Concept Proposal

• Based on Conceptual Floor Plan
• Based on Conceptual Equipment 
• Cable Routing Paths
• Cable Lengths
• Summarised potential parts (list)

• +/- 5% - Detailed Plan
• Based on Current/Actual Floor Plan
• Based on Agreed Developed Equipment 
• Cable Routing Paths with Cable Run-Ways size/weight/Capacity estimate
• Cable Lengths 
• Summarised actual parts (list)



Unify Everything

…get ready for “Datacenter 4.0”

Concept -> Pre-Planning -> 
-> Design -> Commissioning



Disclaimer: 

LePlan and / or Dr. Antonios V. Lalechos is in no way affiliated any longer with 
European XFEL. All material used originate from Websites and all rights remain with 
their owners



Thank you

Dr. Antonios V. Lalechos

www.LePlan.gr 

Lalechos@LePlan.gr 


