
Electrical Rooms Design
Space Program

By
Ahmed Besheer

Senior Electrical Design Engineer 
at Schneider Electric

Schneider Electric Graduation Projects Sponsorship



2

MVSG “Building or Room” Design

3

4

RMU & Transformer Room Design

5

Generator Room Design

6

LV Switchgears Room Design

7

UPS Room Design

8

Central Battery Room Design

1 Introduction 

NEC - Article 110 Overview



Introduction



Electrical Distribution Network Architecture:



List of Bulky Equipment and Switch Gears:

Bulky Equipment:
✓Distribution Transformer
✓Diesel Engine Generator
✓Uninterruptable Power Supply (UPS)
✓Central Battery 

Switch Gears:
✓MV-Switch Gears

• Distributer
• Medium Voltage Switch Gear (MVSG)
• Ring Main Unit (RMU)

✓LV-Switch Gears
• Free Stand Panels
• Surface/Flush Mounted Panels

SE: Minera SE: Trihal Cummins

SE: APC SE: APC SE: MCset

SE: SM6 SE: RM6 SE: BLOKSET & OKKEN SE: Prisma / Pragma 



The Purpose of Electrical Rooms Design Aspects:

1. Providing Proper Working spaces.

✓To ensure safety of operators during dealing with any equipment or switchgear.

✓To help operators to do their tasks without any interruption during installation & 
maintenance. 

✓To easily maneuver all equipment & switchgears.

2. Providing Electrical Rooms Dimensions & details.

✓To Coordinate with all other Disciplines:

• Architecture (Location, Space Requirements, Entrance/Egress Doors, Louvres, Ramps)

• Civil (Trenches, sleeves and concrete bases required for heavy Equipment)

• HVAC (Ventilation/Air Conditioning)

• Plumping and Fire Fighting (Fire Fighting Method/Fuel Tanks)

• Light Current (Interface Points to BMS and Fire Points “status & command signals”)



What are references to be followed or used to design required electrical spaces for 
all electrical Rooms ?

✓Regulations of the country at which the project will be executed.

✓Data sheets of “equipment or switchgear” to know dimensions.

✓Recommended clearances about the equipment or switchgear if provided by its 
manufacturer catalogues.

✓ International Codes like NEC – Article 110 which is talking about working spaces 

& Dedicated Electrical Spaces design.



NEC - Article 110 
Overview





1. Working Space:
• Depth of working Space:



1. Working Space:
• Depth of working Space:



1. Working Space:
• Depth of working Space (Rear Access):

0.762 m

Note: if the Rear of equipment requires working space larger than 30 in. , 
we must provide the proper larger Depth of working space. 



1. Working Space:
• Depth of working Space (Existing Building):

If electrical equipment is being replaced, Condition 2 working space is permitted between dead-front 
switchboards, panelboards, or motor control centers located across the aisle from each other where 
conditions of maintenance and supervision ensure that written procedures have been adopted to 
prohibit equipment on both sides of the aisle from being open at the same time, and only 
authorized, qualified persons will service the installation.



1. Working Space:
• Width of working Space



1. Working Space:
• Width of working Space (width measurement methodology & Overlapping)

30 in. = 0.762 m30 in. = 0.762 m



1. Working Space:
• Width of working Space (Equipment door opening)

30in. = 0.762 m

30in. = 0.762 m



1. Working Space:
• Height of working Space
Equipment such as raceways, cables, wireways, cabinets, panels, and so on, can be located above or below electrical 
equipment, but must not extend more than 6 in. into the equipment’s working space. 

6 in. = 0.1524 m

6.5 ft = 1.9812 m



1. Working Space:
• Illumination of working space
Service equipment, switchboards, and panelboards, as well as motor control centers located indoors must have

illumination located indoors and must not be controlled by automatic means 



2. Dedicated Electrical Space:

The dedicated electrical space extends the footprint of the equipment from the floor to a height of 6 feet above the height of 
the equipment or to the “structural ceiling” (whichever is lower) must be dedicated for the electrical installation. No piping, 
ducts, or other equipment foreign to the electrical installation can be installed in this dedicated footprint space.

6.5 ft = 1.9812 m6 ft = 1.8288 m



2. Dedicated Electrical Space:
• Raceways, cables
Electrical raceways and cables not associated with the dedicated space can be within the dedicated space. These 
aren’t considered “equipment foreign to the electrical installation.” 

• Suspended Ceiling: 
Dropped, suspended, or similar ceiling isn’t considered a structural ceiling. 



2. Dedicated Electrical Space:
• Violations



2. Dedicated Electrical Space:
• Storage



2. Dedicated Electrical Space:
• Foreign systems above dedicated space.

Foreign systems can be located “above” the dedicated space if protection is installed to prevent damage to the electrical 
equipment from condensation, leaks, or breaks in the foreign systems, which can be as simple as a drip-pan.



3. Entrance and Egress:
• Small Equipment (below 1200A or “6 ft = 1.8288 m” wide)

At least one entrance of sufficient area must provide

access to and egress from the working space.



3. Entrance and Egress:
• Large Equipment (“1200A or above” or “more than {6 ft = 1.8288 m}” wide)

• (Case - A) Unobstructed Egress: Only one entrance is required where the location permits a continuous and unobstructed 
way of egress travel.

6.5 ft = 1.9812 m

2 ft = 0.6096 m



3. Entrance and Egress:
• Large Equipment (“1200A or above” or “more than {6 ft = 1.8288 m}” wide)

• (Case - B) obstructed Egress with One door “Double Workspace required”: Only one entrance is required where the

required working space depth is doubled, and the equipment is located so the edge of the entrance is no closer than the 
required working space distance.



3. Entrance and Egress:
• Large Equipment (“1200A or above” or “more than {6 ft = 1.8288 m}” wide)

• (Case - C) obstructed Egress with two doors: An entrance to and egress from each end of the working space of electrical 
equipment rated 1,200A or more that’s over 6 ft wide is required. The opening must be a minimum of 24 in. wide and 6½ ft 
high,

6.5 ft = 1.9812 m

24 in.= 0.6096 m

2 ft = 0.6096 m



3. Entrance and Egress:
• Importance of Egress doors design to avoid Arc Trap.



3. Entrance and Egress:
• Doors Specs.
If equipment with overcurrent or switching devices rated 800A or more is installed, personnel door(s) for entrance to 
and egress from the working space located less than 25 ft from the nearest edge of the working space must have the 
door(s) open in the direction of egress and be equipped with listed panic hardware. 

Electrical Room

panic hardware

Door open in the 
direction of egress



RMU & Transformer 
Room Design



Rooms Configurations according to
The Egyptian Electricity Holding company





Room for:

RMU + 1 Transformer <1000 KVA + LVSG











Room for:

2 RMU + 2 Transformer <1000 KVA + 2 LVSG

Proposal (1) ) – Plan View



Room for:

2 RMU + 2 Transformer <1000 KVA + 2 LVSG

Proposal (2) – Plan View



Room for:

2 RMU + 2 Transformer <1000 KVA + 2 LVSG

Proposal (1 or 2) – Elevation

2500



1. Room for: 1 transformer up to 2MVA

2. Room for RMU & LSVG



General Specs:





Generator Room 
Design



Generator Set overview



Generator Room Types according to Acoustic Treatment:

1. Without Acoustic Treatment:



Generator Room Types according to Acoustic Treatment:

1. Without Acoustic Treatment:



Generator Room Types according to Acoustic Treatment:

2. With Acoustic Treatment:

Noise permissible levels



Generator Room Types according to Acoustic Treatment:

2. With Acoustic Treatment:



Generator Room Types according to Acoustic Treatment:

2. With Acoustic Treatment:



Tips:

a. Special Cases of Generator room must be coordinated
✓Exhaust “up to the sky”

• Noise Levels studies must be done according to manufacturer catalogues.

• Architectural Noise treatment should be implemented

• Recommendation by manufacturer to be considered.

• Coordination with HVAC, Civil & Architecture departments must be done.





Tips:

b. Technical data of generator set: 
• It is mandatory to be check in design phase & in 

Coordination with MEP departments.



Tips:

c. Cable Connections & Routing:
• Trench and sleeves must be provided with proper dimensions & quantities according to no. of cables.

• If Cables trays are used, they must by sized and routed properly according to no. of cables and room design.



Tips:

d. Silenced Generator Set:
• Drop over silenced enclosure is used.



Tips:

e. Super Silenced Generator Set:
• Drop over super silenced enclosure is used.



Generator Room Dimensions Design:
• Specify if the room will be with acoustic treatment or not.

• Specify Rating of Generator & get the model number of the generator set from generator catalog.

• Specify if the Room “Inlet/outlet air flow openings” will be “I – SHAPE” or “L – SHAPE”.

• Follow the layouts and tables in the generator catalog to specify dimensions.

• If required, Follow the generator set dimensions drawings & tables in the generator catalog.

• Any special case of exhaust or air flow & ventilation must be coordinated with other departments.



Generator Room Dimensions Design:
✓ Example from Cummins Application & installation guide.

• Room Type according to acoustic treatment: with Acoustic Treatment.

• Room air inlet/outlet shape: I – shape

• Required standby gen. set “Type / rating / quantity at the same room” = Standby / 950KVA / one Gen. set at the room.

➢ Design Steps:
1. By checking the Catalog,

the suitable page for our case is page 24.



➢ Design Steps:
2. In page 25, you will find plan view & section view for the room. From the table mentioned in previous point.1 : you can get all needed 

dimensions mentioned in the room views.



➢ Note for L – shape Rooms:
• The mentioned dimensions in the catalog is only for I – Shape Rooms.

• In case of L – Shape rooms, we must draw the room manually to know the accurate dimensions.

➢ What are additional steps to do that?

1. Get the type of engine name from the catalog based on 

your selection.



➢ What are additional steps to do that?

2. Search for type of engine until you find the page illustrating the engine detailed dimensions.
Search



➢ What are additional steps to do that?

2. Now you can draw manually all generator set dimensions based on the below mentioned table.

3. Attenuator, exhaust dimensions can be taken from the 

I – SHAPE room table data mentioned previously.



➢ What are additional steps to do that?

5. About 1 meter aisle in front of the inlet “air opening or attenuator” must be unobstructed to provide proper space for 

operators moving through the room and for maintenance activities.

Unobstructed Aisle

➢General Note:
• Don’t forget to check the technical data of 

generator set as mentioned previously in TIP. b



UPS 
Room Design



UPS Room Design Aspects
• Specify suitable family & UPS type for your application www.se.com - search for “UPS” - Use filters to easily select UPS suitable for your application.

• Follow data sheet or Catalog of UPS to know dimensions W x D x H & to specify backup  period & weight.

• Follow recommendation of clearances about the UPS according to manufacturers catalogues or follow NEC Article 110 as illustrated before.

• You must specify if the UPS batteries will be built-in or external to take this in consideration while designing room spaces if batteries are external.

• You must specify if there is a need to use external maintenance bypass to take this in consideration while designing room spaces.

• Width & Hight of Door required for UPS room must be suitable for equipment maneuvering.

• Weight to be coordinated with Civil Engineer to provide suitable Room structural base.

• Coordination with HVAC is mandatory to maintain required ambient temperature.

http://www.se.com/


Cutsheet Example 

APC “MGE Galaxy 5000” – By Schneider Electric



Cutsheet Example 
APC “MGE Galaxy 5000” 

By Schneider Electric

• 80KVA 

• From 5 minutes to 35 minutes
1. With built-in batteries.

2. With external battery cubicles.



Central Battery 
Room Design



Central Battery Room Design Aspects
• Specify “Ampere hour” needed for your network and no of circuits that will be supplied by central battery to select the proper dimensions.

• specify if the Central Battery’s batteries will be built-in or external to take this in consideration while designing room spaces if batteries are external.

• Width & Hight of Door required for Central Battery room must be suitable for equipment maneuvering.

• Weight to be coordinated with Civil Engineer to provide suitable Room structural base.



Electronics cabinet Battery cabinet

• Exiway Central Battery Configuration

Battery Racks

• Exiway Catalog Overview



MVSG 
“Building or Room” 

Design



MVSG “Distributor Building” Design Aspects
• Standard Room details are according to Electricity company Regulation. The below typical is for 22KV Approved Distributor Building.

W=40cm





MVSG “Distributor Building” Design Aspects
• Shots from Site



MVSG “Distributor Building” Design Aspects
• Shots from Site



MVSG “Distributor Building” Design Aspects
• Standard Room details are according to Electricity company Regulation.



MVSG “Distributor Building” Design Aspects
• In some special cases, MVSG building design can be customized but should be approved by the Electricity company.



MVSG Room “inside building” Design.
• Battery Room can be removed from this layout if there is availability to feed DC circuits via Building UPS.

• Dimensions of this room will be based on required no. of cells and according to NEC – Article 110 recommendations + considering routing

To be cancelledTo be cancelled



LV Switchgears 
Room Design



LV Switchgears Room Design Aspects

• Approximate dimensions Sizing of LV switchgears basically depends on:

✓ Ratings of circuit breakers.

✓ Quantity of each rating of required circuit breakers.

✓ Capacitor Banks if required.

✓ Detuning reactors with capacitor Banks if required.

✓ Complexity of control required from the switchgear.

✓ Drawability: Withdrawable or fixed?

✓ Accessibility: Front or Rear? 

✓ There are some other important aspects will affect sizing of LV switchgear which will be implemented in shop 
drawings phase by the switchgear manufacturer. These shop drawings must be revised with the designed electrical 
rooms to know if the room dimensions will be suitable or not. Below mentioned, some of these factors:
▪ Form

▪ IP

▪ Temperature

▪ No of cables entering the switchgear … etc.  



1. Free Stand Switchgear Sizing Example

• Family Name: Blokset



1. Free Stand Switchgear Sizing Example

• Family Name: Blokset



• Guidance Notes for Blokset family are stated below for approximate dimensions sizing:

• Consisting of 40 vertical modules.

• Each Module is 50 mm which means the total height of the functional units space = 2000 mm (2 m).

• Standard front or rear access “cable compartment” is 400 mm width.

• Standard vertical “Busbar compartment” is W = 200 mm , 

D = 600 mm if panel is front access or = 1000 mm if panel is rear access.

• Standard “functional unit compartment” is W = 700 mm 

except if there will be 4000A or larger C.B (NW40b, NW50, NW63): Width will be 1200 mm.

• Follow Blokset Solution guide to make approximate LV Free stand switchgear dimensions sizing.



• Capacitor Bank Cells approximate Dimensions guidance table:

• Notes:

▪ The Required No of steps affects cells dimensions, Varlogic type “VPL6N / VPL12N” & the cost.

▪ The above mentioned approximated table is based on 6 Step x 50 KVAR for each “total required 300 KVAR”.

▪ The above mentioned approximated table is based on Temperature= 40 degrees Celsius. 

▪ If Temperature is more than 40 degrees Celsius & capacitor Banks are “with Detuning Reactors”: all a/m “400 mm” will be “700 mm” 

▪ Capacitor Bank Circuit Breaker isn’t considered in the a/m dimensions.

Capacitor Bank KVAR No of cells Cell Width configuration (mm) Total Diemsnions Required (mm)

Up to 300 KVAR 

without Detuning Reactors
1 (200 + 700) 900

Up to 300 KVAR 

with Detuning Reactors
1 (200 + 700 + 400) 1300

More than 300 KVAR up to 600 KVAR 

without Detuning Reactors
2 (700) + (200 + 700) 1600

More than 300 KVAR up to 600 KVAR 

with Detuning Reactors
2 (400 + 700) + (200 + 700 + 400) 2600



• Recommended Clearances about the switchgear stated by Manufacturer can be followed.
✓ Below shot is Schneider Electric Recommendation regarding clearances about BLOKSET.

• NEC – Article 110 to be applied.



• LV Switchgears Room Layout Sample



2. Surface Mounted

• Product Name: Prisma Plus G



2. Surface Mounted

• Product Name: Prisma Plus G

Each Module is 18 mm
24 modules = 24x18mm = 432mm



2. Surface Mounted

• Product Name: Prisma Plus G

Each Module is 18 mm
24 modules = 24x18mm = 432mm



Approximated estimation for no of MCBs inside panel

• Product Name: Prisma Plus G

Maximum permissible 24 Modules for one Row - Each Module is 18 mm - hence; One row = 24 x 18mm = 432 mm

CB type Family NAME No of poles Width in 18-mm (1-module) Maximum quantity of MCBs per 24 modules row

MCB IC60 1P 1 24 / 1 = 24 MCBs

MCB IC60 2P 2 24 / 2 = 12 MCBs

MCB IC60 3P 3 24 / 3 = 8 MCBs

MCB IC60 4P 4 24 / 4 = 6 MCBs



3. Flush Mounted Panels

• Product Name: Mini Pragma



3. Flush Mounted Panels

• Product Name: Mini Pragma



3. Flush Mounted Panels

• Product Name: Mini Pragma



3. Flush Mounted Panels

• Product Name: Mini Pragma

Maximum permissible 18 Modules for one Row - Each Module is 18 mm - hence; One row = 18 x 18mm = 324 mm

CB type Family NAME No of poles Width in 18-mm (1-module) Maximum quantity of MCBs per 18 modules in 1 row

MCB IC60 1P 1 18 / 1 = 18 MCBs

MCB IC60 2P 2 18 / 2 = 9 MCBs

MCB IC60 3P 3 18 / 3 = 6 MCBs

MCB IC60 4P 4 18 / 4 : can contain max. 4 MCBs



Collective Layout



Full Combined Electrical Rooms layout:



Thank You


