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REQUEST FOR PROPOSAL (RFP)
Design, Supply, Installation, Testing and Commissioning of a Hybrid Solar PV System, AL Khokha PHCC
Employer: Médecins Sans Frontières - Operational Centre Brussels (Doctors without Borders), Refer to MSF OCB
Project: Hybrid Solar Photovoltaic PV System
RFP No.: YE101-LOG-26-001
Date: 26 July 2026
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[bookmark: _Toc234746011]1. Introduction
MSF Belgium invites qualified contractors to submit proposals for the complete design, supply, installation, testing and commissioning of a Hybrid Solar Photovoltaic PV System.
The MSF OCB has conducted preliminary energy assessments and collected electrical load data. These documents will be provided as reference information only and shall not be considered as final design documents.
The successful Contractor shall be fully responsible for the complete engineering design of the proposed system.
[image: ]
Figure 01 : AL Khokhah location overview
[bookmark: _Toc234746012]2. Project Objective
The objective is to design and construct a reliable hybrid solar PV system capable of reducing diesel generator operation while ensuring continuous and stable power supply to the facility.
The Contractor shall optimize the proposed solution based on the provided load profile while considering technical reliability, future expansion, ease of maintenance and life-cycle cost.
[bookmark: _Toc234746013]3. Reference Information
The following documents will be provided with this RFP:
· Emonio electrical load monitoring reports as per follow:
· Energy consumption from 11th of June upto 12th of July
[image: ]
· Power profile from 11th of June to 12th of July 2026
[image: ]






· City power energy consumption referring to the energy bill paid
	City Power Energy consumption of Khowkha PHCC 2026

	Febraury

	DATE
	Pevious merter reading in KW
	Current meter reading in KW
	Consumed in KWH
	Unit Price
	Monthly Subscription fee
	Total in YERs

	1/2/2026
	0
	1,337
	1,337
	 
	 
	 

	April

	DATE
	Pevious merter reading in KW
	Current meter reading in KW
	Consumed in KWH
	Unit Price
	Monthly Subscription fee
	Total in YERs

	1/4/2026
	4,400
	9,487
	5,087
	 
	 
	 

	June

	DATE
	Pevious merter reading in KW
	Current meter reading in KW
	Consumed in KWH
	Unit Price
	Monthly Subscription fee
	Total in YERs

	1/6/2026
	15,657
	22,330
	6,673
	 
	 
	 



· Inventory of electrical equipment 
[image: ]

· Note: this is the comprehensive list of physical loads in the PHCC, not all AC’s connected for now, and probable not all planed AC’s will be connected in the future., there is already a city power and backup generator, which the planned hybrid system will be integrated into, to consider the inverter to cover all the planned loads. 






· Site photo- top view
[image: ]
Figure02: AL khokha PHCC roofing space

[image: ]
Figure 04 : roofing space available
· Existing electrical single line diagrams (not available) 
These documents are intended solely to assist bidders in understanding the existing installation.
The Contractor shall verify all information during site visit.

[bookmark: _Toc234746014]4. Preliminary System Size (Reference Only)
The following sizing has been developed by MSF Belgium as a preliminary reference only.
	Item
	Reference Size
	Note

	Solar PV Array
	45 kWp
	

	Battery Storage (Deye High voltage)
	60kWh
	

	Hybrid Inverter Capacity ( Deye Highvoltage 
	45-50 kW
	

	GPS coordinates of AL Khokha PHCC
	Longitude: 13.808228629228951, 
latitude : 43.24711826611463
	


These values shall not be considered mandatory.
Bidders may propose different capacities provided they demonstrate that their proposed solution offers superior technical performance, reliability and economic justification.
Any deviation shall be fully justified through engineering calculations included within the technical proposal.
[bookmark: _Toc234746015]5. Scope of Work
The Contractor shall provide a complete turnkey solution including but not limited to:
[bookmark: _Toc234746016]Phase 1 – Detailed Engineering Design
Following contract award, the Contractor shall prepare complete engineering documentation including:
[bookmark: _Toc234746017]Electrical Design
· Single Line Diagram (SLD) 
· Three Line Diagram where required 
· Cable sizing calculations 
· Voltage drop calculations 
· Protection coordination study 
· Earthing design 
· Lightning protection design 
· Battery protection design 
· String design 
· Inverter configuration 
· Communication architecture 
· Monitoring system layout 
[bookmark: _Toc234746018]Structural Design
Complete structural calculations for:
· PV support structures 
· Top Roof mounting system 
· Simulation / study of the wind speed which the structural design being done according to, considering AL Khokha is a coastal area where the wind speed is very strong, that will be including but not limitred to the following:
· Wind load calculations 
· Dead loads 
· Live loads 
· Structural stability calculations 
· Anchor bolt calculations 
· Foundation calculations where required 
The Contractor shall provide a certified (or results of the simulation conducted)  Wind Load Study used for the structural design.
The MSF OCB will not accept generic mounting calculations.
The calculations shall specifically correspond to the project location.

[bookmark: _Toc234746019]Phase 2 – Supply
Supply all materials including but not limited to:
· PV modules 
· Hybrid inverters 
· Lithium battery system 
· Battery Management System (BMS) 
· Combiner boxes 
· DC protection 
· AC protection 
· Isolators 
· Cables 
· Cable trays 
· Earthing materials 
· Monitoring system 
· Mounting structures 
· Fasteners 
· Foundations 
· Labels 
· Safety signage 
All supplied equipment shall be new and unused.

[bookmark: _Toc234746020]Phase 3 – Installation
Complete installation including:
· Civil works 
· Structural works 
· Electrical installation 
· Cable routing 
· Earthing system 
· Battery installation 
· Commissioning preparation 

[bookmark: _Toc234746021]Phase 4 – Testing & Commissioning
The Contractor shall perform:
· Insulation resistance tests 
· Earth resistance tests 
· Functional testing 
· Battery testing 
· PV performance verification 
· Inverter testing 
· Protection testing 
· Synchronization testing 
· Monitoring verification 
· Acceptance testing 

[bookmark: _Toc234746022]Phase 5 – Training
Provide operator training including:
· Daily operation 
· Monitoring 
· Preventive maintenance 
· Emergency procedures (System bypassing in case of a fault in the system)
· Troubleshooting 

[bookmark: _Toc234746023]6. Deliverables
The successful Contractor shall submit the following:
Engineering Documents
· Complete Design Report 
· Design Basis 
· Electrical Calculations 
· Structural Calculations 
· Wind Speed Study 
· Cable Calculations 
· Battery Calculations 
· PV Simulation Report (PVsyst or equivalent) 

[bookmark: _Toc234746024]Drawings
Minimum required drawings:
· General Arrangement 
· Site Layout 
· Module Layout 
· Mounting Details 
· Structural Drawings 
· Foundation Drawings 
· Single Line Diagram 
· Cable Routing 
· Earthing Layout 
· Lightning Protection Layout 
· Battery Layout 
· Communication Layout 
· As-Built Drawings 

[bookmark: _Toc234746025]BOQ
Detailed BOQ including:
· Item description 
· Manufacturer 
· Model 
· Quantity 
· Unit 
· Technical specifications 

Technical Documentation
The Contractor shall submit catalogues and technical datasheets for every supplied component, including:
· PV Modules 
· Inverters 
· Batteries 
· BMS 
· Mounting structures 
· Protection devices 
· Cables 
· Switchgear 
· Monitoring system 
· Communication equipment 
· Fasteners 
[bookmark: _Toc234746026]7. Technical Proposal Requirements
The Technical Proposal shall include:
· Company profile 
· Similar completed projects 
· Preliminary system concept 
· Proposed system sizing 
· Preliminary layout 
· Technical assumptions 
· Equipment manufacturers 
· Construction methodology 
· Project schedule 
· Warranty statement 
· After-sales support 
Detailed engineering drawings are not required at bidding stage.
[bookmark: _Toc234746027]8. Commercial Proposal
The Commercial Proposal shall include:
· Itemized BOQ 
· Unit prices 
· Total price 
· Optional items 
· Delivery period 
· Warranty 
· Validity of proposal 
[bookmark: _Toc234746028]9. Warranty
Minimum warranty requirements:
	Item
	Minimum
	Note 

	PV Modules
	25 years performance
	

	Product Warranty
	12 years minimum
	

	Hybrid Inverter
	5 years
	

	Battery
	10 years or manufacturer's standard
	

	Structural Steel
	10 years
	The location of Khokha PHCC is close to the sea, the structural elements should be resistant to such harsh environment

	Installation Workmanship
	2 years
	



[bookmark: _Toc234746029]10. Standards
The proposed system shall comply with applicable international standards including:
· IEC 61215 
· IEC 61730 
· IEC 62109 
· IEC 60364 
· IEC 62548 
· IEC 62446 
· IEC 61683 
· IEC 61724 
· IEC 61439 
· IEC 60529 
· IEC 62305 
· ISO 1461 
· Eurocode (or equivalent structural standards) 
[bookmark: _Toc234746030]11. Proposal Evaluation
Evaluation shall consider:
	Criteria
	Weight

	Technical Compliance
	45%

	Contractor Experience  in solar
	15%

	Design Methodology
	10%

	Commercial Proposal
	25%

	Warranty & After-sales Support
	5%



[bookmark: _Toc234746031]12. Important Note
The reference capacities provided within this RFP are preliminary estimates prepared by MSF Belgium.
Bidders are encouraged to optimize the system based on their engineering expertise.
Any proposed deviation shall be supported by appropriate technical calculations and engineering justification.
Submission of a proposal constitutes confirmation that the Contractor accepts full responsibility for the complete engineering design and performance of the installed system.
[bookmark: _Toc234746032]13. Contacts and inquiries. 
For any inquiries please contact the following email address: MSFOCB-Yemen-Logtenders@brussels.msf.org 
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1

0

ON/OFF

Location / remarks Nbr.

Gross unit 

Power  (W) 

P (W) total         

( installed 

power)

P (W) total    

(min distribution 

capacity)

Type cos φ P (VA) Total

Coef. 

Dem.

Peak (VA) max 

total

1

Printer

MSF Office 1 50 W 50 W 100 Wresistance 1 50 VA 1 50 VA

1

Computer + LED Screen

Office, first floor lobby 5 65 W 325 W 650 Wresistance 1 325 VA 1 325 VA

1 Bulbs (for toilets)   Toilets  10 15 W 150 W 300 Wresistance 1 150 VA 1 150 VA

1 Bulbs (indoor lighting)   Rooms in G+F floor 52 40 W 2,080 W 4,160 Wresistance 1 2,080 VA 1 2,080 VA

1 Water Dispencers Rooms in G+F floor 10 500 W 5,000 W 10,000 Wresistance 1 5,000 VA 1 5,000 VA

1 AC 1ton Rooms in G+F floor 17 1,400 W 23,800 W 47,600 Wcompressor 0.8 29,750 VA 5 148,750 VA

1

AC 1.5ton

Rooms in G+F floor 3 2,000 W 6,000 W 12,000 Wcompressor 0.8 7,500 VA 5 37,500 VA

1 Pre-Labour + Pharmacy store 2 3,600 W 7,200 W 14,400 Wcompressor 0.8 9,000 VA 5 45,000 VA

1 Rooms + Corridors in G+F floor 15 20 W 300 W 600 Wresistance 1 300 VA 1 300 VA

1

Pest Killers- LED lights

Rooms & Corridors in G+F floor 25 40 W 1,000 W 2,000 Wresistance 1 1,000 VA 1 1,000 VA

1 Toilets  7 40 W 280 W 560 Wresistance 1 280 VA 1 280 VA

1 Outdoor 9 100 W 900 W 1,800 Wresistance 1 900 VA 1 900 VA

1 Laundry & Waiting area 2 230 W 460 W 920 WEngine 0.8 575 VA 3 1,725 VA

1 Rooms + Corridors in G+F floor 40 100 W 4,000 W 8,000 WEngine 0.8 5,000 VA 3 15,000 VA

1 Maternity 1 500 W 500 W 1,000 Wresistance 1 500 VA 1 500 VA

1 ER, Delivery  2 15 W 30 W 60 Wresistance 1 30 VA 1 30 VA

1 HOSPITALISATION 1 300 W 300 W 600 WEngine 0.8 375 VA 3 1,125 VA

1 HOSPITALISATION 1 80 W 80 W 160 Wcompressor 0.8 100 VA 5 500 VA

1 Sterilization 1 2,000 W 2,000 W 4,000 WEngine 0.8 2,500 VA 3 7,500 VA

1 Lab 1 100 W 100 W 200 WEngine 0.8 125 VA 3 375 VA

1 Office, Eating Room 2 55 W 110 W 220 WEngine 0.8 138 VA 3 413 VA

1 Delivery 1 630 W 630 W 1,260 Wresistance 1 630 VA 1 630 VA

1 HOSPITALISATION 5 1,500 W 7,500 W 15,000 Wcompressor 0.8 9,375 VA 5 46,875 VA

1 Lab, Office 2 100 W 200 W 400 Wcompressor 0.8 250 VA 5 1,250 VA

1 Lab 1 150 W 150 W 300 Wcompressor 0.8 188 VA 5 938 VA

1 Lab 1 50 W 50 W 100 Wresistance 1 50 VA 1 50 VA

1 Laundry 1 1,650 W 1,650 W 3,300 WEngine 0.8 2,063 VA 3 6,188 VA

1 1 2,000 W 2,000 W 4,000 Wresistance 1 2,000 VA 1 2,000 VA

1 0 W 0 Wresistance 1 0 VA 1 0 VA

66.8 kW 133.6 kW

326.4 kVA

Installed user power Distribution capacity

Go to samples user devices

Energy consumer

Listing of electrical consumers, calculation of installed power, Lines and panel capacity, and average power needs per period.

SEE GENERATOR SIZING CALCULATION_BOX

SEE 24 h SIMULATION VALUES

SEE 24 h SIMULATION GRAPH

MICROSCOPE

VIEW MAP AND DIAGRAM

Al Khawkhah PHCC- Ground & First Floor

Freezer

Washing machine

Socket



END OF LISTING

Security lights (Emergency)



Fridge

Exhuast Fans

AC Stand  3ton

STAND FAN

Ceiling fan

Portable Ultrasound

Examination Lights

NEBULIZER + COMPRESSOR (PARI BOY PRO)

Autoclave 18l

Cofee machine

Infant Warmer

OXYGEN CONCENTRATOR (10L)

Biochemistry Analyzer

Biomed Equipment

Outdoor lighting

Roller/Mixer
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read me



		This worksheet is a simple but ESSENTIAL energy assessment tool for ensuring that your system is sized properly, for better generator reliability and better energy control.

		While its purpose is to quantify (and let you play around with) your energy needs, the choice of a generator is based on the energy needs and on the policy chosen (backup, day/night, shifts, etc.)

		Looking at the Excel document “bilan électrique”, we see that it has three parts:




		1. Estimate your electric power needs

		2. Theoretically, your generator must fit the following specifications

		3. Generator's information



		1. Estimate your electric power needs



		a. In order to enter your energy consumer, click “ADD” (1) to display a blank line for entering data. The same consumer may be entered on more than one line; if you do this, be sure to specify the different rooms (“Location” in the table)  When one type of “Energy consumer" is located in multiple rooms, it must be entered with the same wording each time. This will facilitate analysis when sorting each column using the filter (2). 

				OXYGEN CONCENTRATOR

		b.  White boxes are to be filled with text,  yellow boxes are to be filled via a drop-down menu (3) that appears when the cell is activated, and purple boxes are linked to formulas (do not change). Don’t forget to activate the line by selecting “ - ”, instead of  “Off”, in the first column, and to enter a number in the “Nbr.” column. 



		c. Two variables have been added to this worksheet: 
- Temperature (4): 2% loss for every 5° increment over 20°C; and
- Altitude (5): 1% loss for every 100m increment over sea level; these losses are not negligible.



		d. "P(VA) max total” is just a rough value that will only come into play for the generator characteristics. For cases where there will be a large number of refrigerators in the same room, or several air-conditioners in one building, a gradual start-up system (i.e. turning them on one by one) is imperative.





		2. Theoretically, your generator must fit the following specifications 



		This part sums up the different power needs.



		3. Generator's informations



		This part is used to determine the generator power, as a function of needs, so that it is operating within the recommended operating range.



		The “% generator’s capacity” (9), which should be between 50% and 80%, interacts with the “Apparent direct power  (kVa) sup. to”  cell (7) to help you determine the appropriate power. Do not change the "cos φ" (8) unless you know it, otherwise leave it at 0.8.



		BONUS: 



		If you (also) have a site plan (to scale), you can discuss electricity-related strategies (sources, backup, solar, equipment protection, etc.)



(1)

(2)

(3)

(4)

(5)

(9)

(7)

(8)

(6)



me lire



		Cette feuille de calcul reste un bilan énergétique simple mais INDISPENSABLE pour permettre de s’assurer d’un bon dimensionnement de l’ensemble et ainsi opter pour une meilleur fiabilité du générateur et une meilleure maîtrise du domaine de l’énergie.

		Cette feuille a pour but de quantifier vos besoins energetique et de jouer avec, Mais le choix du generateur resulte des besoins et de la politique choisi (back up, jour/nuit, roulement…)

		Nous pouvons constater en prenant le document Excel « bilan électrique » qu’il y a trois parties





		1. Estimate your electric power needs

		2. Theoretically, your generator must fit the following specifications

		3. Generator's information



		1. Estimate your electric power needs



		a. L’ajout de consommateur électrique s’effectue en ajoutant une ligne de saisie en cliquant sur le bouton « ADD » (1). Il est possible d’additionner un même consommateur sur une ligne mais il est important de différencier les différentes salles (« location » dans le tableau). Il est important également, d’entrer les consommateurs « energy consumer » sous un même libellé lorsqu’ils se retrouvent dans différentes pièces. Cela permettra une meilleure possibilité d’analyse lors du trie à l’aide du filtre (2) sur chaque colonne. 



		b.  Les cases blanches sont à remplir par du texte ; les cases jaunes sont a remplir à l’aide d’un menu déroulant (3) qui apparaît lors de l’activation de la cellule. ; les cases violettes sont liées a des formules à ne pas modifier. Ne pas oublier d’activer la ligne de saisie par « - » au lieu de Off dans la première colonne et de mettre un nombre dans  « Nbr. ». 



		c. Deux variables ont été introduites dans cette feuille de calcul : les notions de température (4)(deux pourcent de perte par tranche de 5° au dessus de 20°c) et d’altitude (5) (1% de perte par tranche de 100m au dessus de 0) dont les pertes ne sont pas négligeables.



		d. la valeur "P (VA) max total" (6) n'est qu'une valeur indicative qui n'interviendra que dans les caracteristiques du generateur. Pour le cas ou il y auras un grand nombre de frigos dans la même salle ou plusieurs climatisations dans un même batiment, il faudra impérativemant un systeme de démarrage graduelle.





		2. Theoretically, your generator must fit the following specifications 



		Cette partie récapitule les différents besoins en puissances.



		3. Generator's informations



		Cette partie sert à déterminer la puissance du générateur en fonction des besoins dans la plage de travail recommandée.



		La plage de travail (9) (% generator's capacity) devant être comprise entre 50% et 80%, agir sur la cellule (7) « Apparent direct power  (kVa) sup. to » pour adopter la puissance adéquate. Ne changer le "cos φ" (8) que si vous le connaissez, sinon laisser la valeur 0,8.



		BONUS : 



		Si vous possédez (en plus) un plan du site à l’échelle il sera même possible de discuter stratégie autours de l’électricité (sources, back up, solaire, coût, protection des équipements…)



&"Tahoma,Gras"&18&F		&18&A


MSF-F, fw, Conakry, avril 2004		&D


Adjust your consumption depending on the indication here after, 
In the first part of the table (1. estimate your electric power needed, switch some device off ), then check if you fit with you generator


(1)

(2)

(3)

(4)

(5)

(9)

(7)

(8)

(6)



Sample user devices

				Some devices with predefined values



				To introduce a new device into the Project listing tag, copy the entire line and paste it ( insert) into the project listing. The 24H time simulation of the 4 first sample devices will link to the values predifined into the project tag.  The 24 h simulation rate of the other devices must be changed individualy. 



				Go to Project Tag						See Predefined 24 H simulation values for indoor and emergency lights, Water heaters, AC and computers



												P (W) = Active power				cos φ = factor de puissance				Im = Ia = starting intensity

												P (VA) = Appeared power								Coef. Dem. = coefficient de démarrage

				LISTING OF PREDEFINE USER DEVICES																														Average running power

				Energy consumer						Location / remarks		Nbr.		Gross unit Power  (W) 		P (W) total         ( installed power)		P (W) total (distribution capacity)		Type		cos φ		P (VA) Total		Coef. Start.		Peak (VA) max total						%		Day		%		Night

				5 Devices with link to predefined 24H simulation values. These values can be changed from the project tag : see over the 24H listing or follow the link. Power values can be changed individually.																																																																				predifined 24H schedule accorded to values entered into "listing project" tag.

		1		Computer + LED Screen								3		65 W		195 W		390 W		resistance		1		195 VA		1		195 VA						5%		10 W		40%		78 W																																0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0				3		3		195		195		65		65

		1		Bulbs (indoor lighting)  								65		40 W		2,600 W		5,200 W		resistance		1		2,600 VA		1		2,600 VA						5%		130 W		60%		1,560 W																																0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0				65		65		2600		2600		40		40

		1		Water Dispencers								2		500 W		1,000 W		2,000 W		resistance		1		1,000 VA		1		1,000 VA						15%		150 W		40%		400 W																																0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0				2		2		1000		1000		500		500

		1		AC 1ton								9		1,400 W		12,600 W		25,200 W		compressor		0.8		15,750 VA		5		78,750 VA						5%		630 W		40%		5,040 W																																0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0				9		9		12600		12600		1400		1400

		1		AC 1.5ton								3		2,000 W		6,000 W		12,000 W		compressor		0.8		7,500 VA		5		37,500 VA						5%		300 W		40%		2,400 W																																0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0				3		3		6000		6000		2000		2000

		1		AC Stand  4ton								2		4,800 W		9,600 W		19,200 W		compressor		0.8		12,000 VA		5		60,000 VA						5%		480 W		40%		3,840 W																																0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0				2		2		9600		9600		4800		4800

		1		Security lights (Emergency)								12		20 W		240 W		480 W		resistance		1		240 VA		1		240 VA						10%		24 W		100%		240 W																																0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0				12		12		240		240		20		20

				Other sample devices. All electrical values and % for the 24 H simulation can be adapted individually.

		1		Bulbs (for toilets)  								1		15 W		15 W		30 W		resistance		1		15 VA		1		15 VA						5%		1 W		60%		9 W																																40%		40%		40%		40%		20%		20%		20%		20%		20%		20%		20%		20%		40%		40%		40%		40%		40%		40%		40%		40%		40%		40%		40%		40%				6		6		6		6		3		3		3		3		3		3		3		3		6		6		6		6		6		6		6		6		6		6		6		6				1		1		15		15		15		15

		1		Pest Killers- LED lights								13		40 W		520 W		1,040 W		resistance		1		520 VA		1		520 VA						5%		26 W		60%		312 W																																40%		40%		40%		40%		20%		20%		20%		20%		20%		20%		20%		20%		40%		40%		40%		40%		40%		40%		40%		40%		40%		40%		40%		40%				208		208		208		208		104		104		104		104		104		104		104		104		208		208		208		208		208		208		208		208		208		208		208		208				13		13		520		520		40		40

		1		Exhuast Fans								4		40 W		160 W		320 W		resistance		1		160 VA		1		160 VA						5%		8 W		60%		96 W																																40%		40%		40%		40%		20%		20%		20%		20%		20%		20%		20%		20%		40%		40%		40%		40%		40%		40%		40%		40%		40%		40%		40%		40%				64		64		64		64		32		32		32		32		32		32		32		32		64		64		64		64		64		64		64		64		64		64		64		64				4		4		160		160		40		40

		1		Outdoor lighting								8		100 W		800 W		1,600 W		resistance		1		800 VA		1		800 VA						5%		40 W		50%		400 W																																100%		100%		100%		100%		5%		5%		5%		5%		5%		5%		5%		5%		100%		100%		100%		100%		100%		100%		100%		100%		100%		100%		100%		100%				800		800		800		800		40		40		40		40		40		40		40		40		800		800		800		800		800		800		800		800		800		800		800		800				8		8		800		800		100		100

		1		STAND FAN								3		230 W		690 W		1,380 W		Engine		0.8		863 VA		3		2,588 VA						10%		69 W		60%		414 W																																40%		40%		40%		40%		20%		20%		20%		20%		20%		20%		20%		20%		40%		40%		40%		40%		40%		40%		40%		40%		40%		40%		40%		40%				276		276		276		276		138		138		138		138		138		138		138		138		276		276		276		276		276		276		276		276		276		276		276		276				3		3		690		690		230		230

		1		Ceiling fan								22		100 W		2,200 W		4,400 W		Engine		0.8		2,750 VA		3		8,250 VA						10%		220 W		10%		220 W																																40%		40%		40%		40%		20%		20%		20%		20%		20%		20%		20%		20%		40%		40%		40%		40%		40%		40%		40%		40%		40%		40%		40%		40%				880		880		880		880		440		440		440		440		440		440		440		440		880		880		880		880		880		880		880		880		880		880		880		880				22		22		2200		2200		100		100

		1		Portable Ultrasound								1		500 W		500 W		1,000 W		resistance		1		500 VA		1		500 VA						30%		150 W		40%		200 W																																40%		40%		40%		40%		20%		20%		20%		20%		20%		20%		20%		20%		40%		40%		40%		40%		40%		40%		40%		40%		40%		40%		40%		40%				200		200		200		200		100		100		100		100		100		100		100		100		200		200		200		200		200		200		200		200		200		200		200		200				1		1		500		500		500		500

		1		Examination Lights								2		50 W		100 W		200 W		resistance		1		100 VA		1		100 VA						30%		30 W		40%		40 W																																40%		40%		40%		40%		20%		20%		20%		20%		20%		20%		20%		20%		40%		40%		40%		40%		40%		40%		40%		40%		40%		40%		40%		40%				40		40		40		40		20		20		20		20		20		20		20		20		40		40		40		40		40		40		40		40		40		40		40		40				2		2		100		100		50		50

		1		Vertical Sterlizer								1		4,500 W		4,500 W		9,000 W		Engine		0.8		5,625 VA		3		16,875 VA						10%		450 W		40%		1,800 W																																40%		40%		40%		40%		20%		20%		20%		20%		20%		20%		20%		20%		40%		40%		40%		40%		40%		40%		40%		40%		40%		40%		40%		40%				1800		1800		1800		1800		900		900		900		900		900		900		900		900		1800		1800		1800		1800		1800		1800		1800		1800		1800		1800		1800		1800				1		1		4500		4500		4500		4500

		1		Class B Autocalve								1		3,000 W		3,000 W		6,000 W		Engine		0.8		3,750 VA		3		11,250 VA						30%		900 W		40%		1,200 W																																40%		40%		40%		40%		20%		20%		20%		20%		20%		20%		20%		20%		40%		40%		40%		40%		40%		40%		40%		40%		40%		40%		40%		40%				1200		1200		1200		1200		600		600		600		600		600		600		600		600		1200		1200		1200		1200		1200		1200		1200		1200		1200		1200		1200		1200				1		1		3000		3000		3000		3000

		1		Roller/Mixer								1		100 W		100 W		200 W		Engine		0.8		125 VA		3		375 VA						30%		30 W		40%		40 W																																40%		40%		40%		40%		20%		20%		20%		20%		20%		20%		20%		20%		40%		40%		40%		40%		40%		40%		40%		40%		40%		40%		40%		40%				40		40		40		40		20		20		20		20		20		20		20		20		40		40		40		40		40		40		40		40		40		40		40		40				1		1		100		100		100		100

		1		Centifugal device								1		100 W		100 W		200 W		Engine		0.8		125 VA		3		375 VA						30%		30 W		40%		40 W																																40%		40%		40%		40%		20%		20%		20%		20%		20%		20%		20%		20%		40%		40%		40%		40%		40%		40%		40%		40%		40%		40%		40%		40%				40		40		40		40		20		20		20		20		20		20		20		20		40		40		40		40		40		40		40		40		40		40		40		40				1		1		100		100		100		100

		1		Cofee machine								2		55 W		110 W		220 W		Engine		0.8		138 VA		3		413 VA						30%		33 W		40%		44 W																																40%		40%		40%		40%		20%		20%		20%		20%		20%		20%		20%		20%		40%		40%		40%		40%		40%		40%		40%		40%		40%		40%		40%		40%				44		44		44		44		22		22		22		22		22		22		22		22		44		44		44		44		44		44		44		44		44		44		44		44				2		2		110		110		55		55

		1		Dry Oven								1		3,000 W		3,000 W		6,000 W		Engine		0.8		3,750 VA		3		11,250 VA						30%		900 W		40%		1,200 W																																40%		40%		40%		40%		20%		20%		20%		20%		20%		20%		20%		20%		40%		40%		40%		40%		40%		40%		40%		40%		40%		40%		40%		40%				1200		1200		1200		1200		600		600		600		600		600		600		600		600		1200		1200		1200		1200		1200		1200		1200		1200		1200		1200		1200		1200				1		1		3000		3000		3000		3000

		1		Infant Warmer								1		700 W		700 W		1,400 W		resistance		1		700 VA		1		700 VA						0%		0 W		10%		70 W																																40%		40%		40%		40%		20%		20%		20%		20%		20%		20%		20%		20%		40%		40%		40%		40%		40%		40%		40%		40%		40%		40%		40%		40%				280		280		280		280		140		140		140		140		140		140		140		140		280		280		280		280		280		280		280		280		280		280		280		280				0		1		0		700		0		700

		1		OXYGEN CONCENTRATOR (20L)								1		1,500 W		1,500 W		3,000 W		compressor		0.8		1,875 VA		5		9,375 VA						0%		0 W		10%		150 W																																40%		40%		40%		40%		20%		20%		20%		20%		20%		20%		20%		20%		40%		40%		40%		40%		40%		40%		40%		40%		40%		40%		40%		40%				600		600		600		600		300		300		300		300		300		300		300		300		600		600		600		600		600		600		600		600		600		600		600		600				0		1		0		1500		0		1500

		1		Fridge								2		80 W		160 W		320 W		compressor		0.8		200 VA		5		1,000 VA						10%		16 W		60%		96 W																																40%		40%		40%		40%		20%		20%		20%		20%		20%		20%		20%		20%		40%		40%		40%		40%		40%		40%		40%		40%		40%		40%		40%		40%				64		64		64		64		32		32		32		32		32		32		32		32		64		64		64		64		64		64		64		64		64		64		64		64				2		2		160		160		80		80

		1		Freezer								2		120 W		240 W		480 W		compressor		0.8		300 VA		5		1,500 VA						30%		72 W		40%		96 W																																40%		40%		40%		40%		20%		20%		20%		20%		20%		20%		20%		20%		40%		40%		40%		40%		40%		40%		40%		40%		40%		40%		40%		40%				96		96		96		96		48		48		48		48		48		48		48		48		96		96		96		96		96		96		96		96		96		96		96		96				2		2		240		240		120		120

		1		MICROSCOPE								1		50 W		50 W		100 W		resistance		1		50 VA		1		50 VA						10%		5 W		10%		5 W																																40%		40%		40%		40%		20%		20%		20%		20%		20%		20%		20%		20%		40%		40%		40%		40%		40%		40%		40%		40%		40%		40%		40%		40%				20		20		20		20		10		10		10		10		10		10		10		10		20		20		20		20		20		20		20		20		20		20		20		20				1		1		50		50		50		50

		1		Washing machine								1		1,650 W		1,650 W		3,300 W		Engine		0.8		2,063 VA		3		6,188 VA						20%		330 W		40%		660 W																																40%		40%		40%		40%		20%		20%		20%		20%		20%		20%		20%		20%		40%		40%		40%		40%		40%		40%		40%		40%		40%		40%		40%		40%				660		660		660		660		330		330		330		330		330		330		330		330		660		660		660		660		660		660		660		660		660		660		660		660				1		1		1650		1650		1650		1650

		1		Socket								1		400 W		0 W		800 W		resistance		1		0 VA		1		0 VA						10%		0 W		10%		0 W																																10%		10%		10%		10%		10%		10%		10%		10%		10%		10%		10%		10%		10%		10%		10%		10%		10%		10%		10%		10%		10%		10%		10%		10%				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0				0		0		0		0		0		0



				Remark : The power given to the sockets is only given to calculate the distribution capacity, not to calculate the power needs
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Listing user devices

				Go to samples user devices																																																																				24 hour simulation 06 -> 18 (day), 19 -> 05 5 (night) FILL IN the %																						The yellow cells can be changed directly, coloured ones are linked to specific figures

				Listing of electrical consumers, calculation of installed power, Lines and panel capacity, and average power needs per period.																																																																				% for these specific figures. They will be automatically updated into the genera ltime table.																												BACK

																																																																						Bulbs (indoor)		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		30%		60%		60%		60%		60%		60%		60%		30%		20%		10%		5%		5%		5%

				SEE GENERATOR SIZING CALCULATION_BOX						1																																																												Security lights		100%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		100%		100%		100%		100%		100%		100%		100%		100%		100%		100%		100%		100%

				SEE 24 h SIMULATION VALUES						0																																																												Computer		5%		5%		5%		10%		10%		10%		10%		10%		10%		10%		10%		10%		20%		30%		40%		40%		40%		40%		40%		40%		30%		15%		5%		5%

				SEE 24 h SIMULATION GRAPH																														Average running power																																				Water heater		40%		70%		40%		30%		20%		20%		30%		30%		20%		20%		20%		30%		40%		70%		60%		40%		30%		20%		10%		10%		10%		10%		10%		10%																												24 hour simulation  generated in Watt																																																		Calculation table of  average values

				VIEW MAP AND DIAGRAM																																																																		AC		20%		20%		20%		30%		60%		70%		70%		70%		70%		70%		70%		70%		70%		70%		70%		70%		60%		50%		40%		40%		40%		30%		30%		20%

		ON/OFF		Energy consumer						Location / remarks		Nbr.		Gross unit Power  (W) 		P (W) total         ( installed power)		P (W) total    (min distribution capacity)		Type		cos φ		P (VA) Total		Coef. Dem.		Peak (VA) max total						%		Lower period		%		Higher Period																																6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24-0		1		2		3		4		5																												6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24-0		1		2		3		4		5				active devices				Active power				Max power per device

				Al Khawkhah PHCC- Ground & First Floor

		1		Printer						MSF Office		1		50 W		50 W		100 W		resistance		1		50 VA		1		50 VA						50%		25 W		100%		50 W																																50%		50%		50%		100%		100%		100%		100%		100%		100%		100%		100%		100%		100%		100%		100%		100%		100%		100%		50%		50%		50%		50%		50%		50%																												25		25		25		50		50		50		50		50		50		50		50		50		50		50		50		50		50		50		25		25		25		25		25		25				1		1		50		50		50		50

		1		Computer + LED Screen						Office, first floor lobby		5		65 W		325 W		650 W		resistance		1		325 VA		1		325 VA						50%		163 W		100%		325 W																																50%		50%		50%		100%		100%		100%		100%		100%		100%		100%		100%		100%		100%		100%		100%		100%		100%		100%		50%		50%		50%		50%		50%		50%																												163		163		163		325		325		325		325		325		325		325		325		325		325		325		325		325		325		325		163		163		163		163		163		163				5		5		325		325		65		65

		1		Bulbs (for toilets)  						Toilets 		10		15 W		150 W		300 W		resistance		1		150 VA		1		150 VA						40%		60 W		70%		105 W																																20%		20%		20%		30%		60%		70%		70%		70%		70%		70%		70%		70%		70%		70%		70%		70%		60%		50%		40%		40%		40%		30%		30%		20%																												30		30		30		45		90		105		105		105		105		105		105		105		105		105		105		105		90		75		60		60		60		45		45		30				10		10		150		150		15		15

		1		Bulbs (indoor lighting)  						Rooms in G+F floor		52		40 W		2,080 W		4,160 W		resistance		1		2,080 VA		1		2,080 VA						40%		832 W		70%		1,456 W																																20%		20%		20%		30%		60%		70%		70%		70%		70%		70%		70%		70%		70%		70%		70%		70%		60%		50%		40%		40%		40%		30%		30%		20%																												416		416		416		624		1248		1456		1456		1456		1456		1456		1456		1456		1456		1456		1456		1456		1248		1040		832		832		832		624		624		416				52		52		2080		2080		40		40

		1		Water Dispencers						Rooms in G+F floor		10		500 W		5,000 W		10,000 W		resistance		1		5,000 VA		1		5,000 VA						40%		2,000 W		70%		3,500 W																																20%		20%		20%		30%		60%		70%		70%		70%		70%		70%		70%		70%		70%		70%		70%		70%		60%		50%		40%		40%		40%		30%		30%		20%																												1000		1000		1000		1500		3000		3500		3500		3500		3500		3500		3500		3500		3500		3500		3500		3500		3000		2500		2000		2000		2000		1500		1500		1000				10		10		5000		5000		500		500

		1		AC 1ton						Rooms in G+F floor		17		1,400 W		23,800 W		47,600 W		compressor		0.8		29,750 VA		5		148,750 VA						40%		9,520 W		70%		16,660 W																																20%		20%		20%		30%		60%		70%		70%		70%		70%		70%		70%		70%		70%		70%		70%		70%		60%		50%		40%		40%		40%		30%		30%		20%																												4760		4760		4760		7140		14280		16660		16660		16660		16660		16660		16660		16660		16660		16660		16660		16660		14280		11900		9520		9520		9520		7140		7140		4760				17		17		23800		23800		1400		1400

		1		AC 1.5ton						Rooms in G+F floor		3		2,000 W		6,000 W		12,000 W		compressor		0.8		7,500 VA		5		37,500 VA						30%		1,800 W		80%		4,800 W																																10%		10%		10%		10%		10%		10%		10%		10%		10%		10%		30%		40%		60%		80%		100%		100%		100%		100%		80%		60%		50%		30%		10%		10%																												600		600		600		600		600		600		600		600		600		600		1800		2400		3600		4800		6000		6000		6000		6000		4800		3600		3000		1800		600		600				3		3		6000		6000		2000		2000

		1		AC Stand  3ton						Pre-Labour + Pharmacy store		2		3,600 W		7,200 W		14,400 W		compressor		0.8		9,000 VA		5		45,000 VA						5%		360 W		60%		4,320 W																																5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		5%		30%		60%		60%		60%		60%		60%		60%		30%		20%		10%		5%		5%		5%																												360		360		360		360		360		360		360		360		360		360		360		2160		4320		4320		4320		4320		4320		4320		2160		1440		720		360		360		360				2		2		7200		7200		3600		3600

		1		Security lights (Emergency)						Rooms + Corridors in G+F floor		15		20 W		300 W		600 W		resistance		1		300 VA		1		300 VA						30%		90 W		80%		240 W																																40%		40%		40%		40%		20%		20%		20%		20%		20%		20%		20%		20%		40%		40%		40%		40%		40%		40%		40%		40%		40%		40%		40%		40%																												120		120		120		120		60		60		60		60		60		60		60		60		120		120		120		120		120		120		120		120		120		120		120		120				15		15		300		300		20		20

		1		Pest Killers- LED lights						Rooms & Corridors in G+F floor		25		40 W		1,000 W		2,000 W		resistance		1		1,000 VA		1		1,000 VA						30%		300 W		80%		800 W																																10%		10%		10%		10%		10%		10%		10%		10%		10%		10%		30%		40%		60%		80%		100%		100%		100%		100%		80%		60%		50%		30%		10%		10%																												100		100		100		100		100		100		100		100		100		100		300		400		600		800		1000		1000		1000		1000		800		600		500		300		100		100				25		25		1000		1000		40		40

		1		Exhuast Fans						Toilets 		7		40 W		280 W		560 W		resistance		1		280 VA		1		280 VA						30%		84 W		80%		224 W																																10%		10%		10%		10%		10%		10%		10%		10%		10%		10%		30%		40%		60%		80%		100%		100%		100%		100%		80%		60%		50%		30%		10%		10%																												28		28		28		28		28		28		28		28		28		28		84		112		168		224		280		280		280		280		224		168		140		84		28		28				7		7		280		280		40		40

		1		Outdoor lighting						Outdoor		9		100 W		900 W		1,800 W		resistance		1		900 VA		1		900 VA						30%		270 W		80%		720 W																																10%		10%		10%		10%		10%		10%		10%		10%		10%		10%		30%		40%		60%		80%		100%		100%		100%		100%		80%		60%		50%		30%		10%		10%																												90		90		90		90		90		90		90		90		90		90		270		360		540		720		900		900		900		900		720		540		450		270		90		90				9		9		900		900		100		100

		1		STAND FAN						Laundry & Waiting area		2		230 W		460 W		920 W		Engine		0.8		575 VA		3		1,725 VA						30%		138 W		80%		368 W																																10%		10%		10%		10%		10%		10%		10%		10%		10%		10%		30%		40%		60%		80%		100%		100%		100%		100%		80%		60%		50%		30%		10%		10%																												46		46		46		46		46		46		46		46		46		46		138		184		276		368		460		460		460		460		368		276		230		138		46		46				2		2		460		460		230		230

		1		Ceiling fan						Rooms + Corridors in G+F floor		40		100 W		4,000 W		8,000 W		Engine		0.8		5,000 VA		3		15,000 VA						40%		1,600 W		70%		2,800 W																																20%		20%		20%		30%		60%		70%		70%		70%		70%		70%		70%		70%		70%		70%		70%		70%		60%		50%		40%		40%		40%		30%		30%		20%																												800		800		800		1200		2400		2800		2800		2800		2800		2800		2800		2800		2800		2800		2800		2800		2400		2000		1600		1600		1600		1200		1200		800				40		40		4000		4000		100		100

				Biomed Equipment

		1		Portable Ultrasound						Maternity		1		500 W		500 W		1,000 W		resistance		1		500 VA		1		500 VA						40%		200 W		70%		350 W																																20%		20%		20%		30%		60%		70%		70%		70%		70%		70%		70%		70%		70%		70%		70%		70%		60%		50%		40%		40%		40%		30%		30%		20%																												100		100		100		150		300		350		350		350		350		350		350		350		350		350		350		350		300		250		200		200		200		150		150		100				1		1		500		500		500		500

		1		Examination Lights						ER, Delivery 		2		15 W		30 W		60 W		resistance		1		30 VA		1		30 VA						40%		12 W		70%		21 W																																20%		20%		20%		30%		60%		70%		70%		70%		70%		70%		70%		70%		70%		70%		70%		70%		60%		50%		40%		40%		40%		30%		30%		20%																												6		6		6		9		18		21		21		21		21		21		21		21		21		21		21		21		18		15		12		12		12		9		9		6				2		2		30		30		15		15

		1		Biochemistry Analyzer						HOSPITALISATION		1		300 W		300 W		600 W		Engine		0.8		375 VA		3		1,125 VA						40%		120 W		70%		210 W																																20%		20%		20%		30%		60%		70%		70%		70%		70%		70%		70%		70%		70%		70%		70%		70%		60%		50%		40%		40%		40%		30%		30%		20%																												60		60		60		90		180		210		210		210		210		210		210		210		210		210		210		210		180		150		120		120		120		90		90		60				1		1		300		300		300		300

		1		NEBULIZER + COMPRESSOR (PARI BOY PRO)						HOSPITALISATION		1		80 W		80 W		160 W		compressor		0.8		100 VA		5		500 VA						40%		32 W		70%		56 W																																20%		20%		20%		30%		60%		70%		70%		70%		70%		70%		70%		70%		70%		70%		70%		70%		60%		50%		40%		40%		40%		30%		30%		20%																												16		16		16		24		48		56		56		56		56		56		56		56		56		56		56		56		48		40		32		32		32		24		24		16				1		1		80		80		80		80

		1		Autoclave 18l						Sterilization		1		2,000 W		2,000 W		4,000 W		Engine		0.8		2,500 VA		3		7,500 VA						40%		800 W		70%		1,400 W																																20%		20%		20%		30%		60%		70%		70%		70%		70%		70%		70%		70%		70%		70%		70%		70%		60%		50%		40%		40%		40%		30%		30%		20%																												400		400		400		600		1200		1400		1400		1400		1400		1400		1400		1400		1400		1400		1400		1400		1200		1000		800		800		800		600		600		400				1		1		2000		2000		2000		2000

		1		Roller/Mixer						Lab		1		100 W		100 W		200 W		Engine		0.8		125 VA		3		375 VA						30%		30 W		80%		80 W																																10%		10%		10%		10%		10%		10%		10%		10%		10%		10%		30%		40%		60%		80%		100%		100%		100%		100%		80%		60%		50%		30%		10%		10%																												10		10		10		10		10		10		10		10		10		10		30		40		60		80		100		100		100		100		80		60		50		30		10		10				1		1		100		100		100		100

		1		Cofee machine						Office, Eating Room		2		55 W		110 W		220 W		Engine		0.8		138 VA		3		413 VA						40%		44 W		70%		77 W																																20%		20%		20%		30%		60%		70%		70%		70%		70%		70%		70%		70%		70%		70%		70%		70%		60%		50%		40%		40%		40%		30%		30%		20%																												22		22		22		33		66		77		77		77		77		77		77		77		77		77		77		77		66		55		44		44		44		33		33		22				2		2		110		110		55		55

		1		Infant Warmer						Delivery		1		630 W		630 W		1,260 W		resistance		1		630 VA		1		630 VA						40%		252 W		70%		441 W																																20%		20%		20%		30%		60%		70%		70%		70%		70%		70%		70%		70%		70%		70%		70%		70%		60%		50%		40%		40%		40%		30%		30%		20%																												126		126		126		189		378		441		441		441		441		441		441		441		441		441		441		441		378		315		252		252		252		189		189		126				1		1		630		630		630		630

		1		OXYGEN CONCENTRATOR (10L)						HOSPITALISATION		5		1,500 W		7,500 W		15,000 W		compressor		0.8		9,375 VA		5		46,875 VA						40%		3,000 W		70%		5,250 W																																20%		20%		20%		30%		60%		70%		70%		70%		70%		70%		70%		70%		70%		70%		70%		70%		60%		50%		40%		40%		40%		30%		30%		20%																												1500		1500		1500		2250		4500		5250		5250		5250		5250		5250		5250		5250		5250		5250		5250		5250		4500		3750		3000		3000		3000		2250		2250		1500				5		5		7500		7500		1500		1500

		1		Fridge						Lab, Office		2		100 W		200 W		400 W		compressor		0.8		250 VA		5		1,250 VA						40%		80 W		70%		140 W																																20%		20%		20%		30%		60%		70%		70%		70%		70%		70%		70%		70%		70%		70%		70%		70%		60%		50%		40%		40%		40%		30%		30%		20%																												40		40		40		60		120		140		140		140		140		140		140		140		140		140		140		140		120		100		80		80		80		60		60		40				2		2		200		200		100		100

		1		Freezer						Lab		1		150 W		150 W		300 W		compressor		0.8		188 VA		5		938 VA						40%		60 W		70%		105 W																																20%		20%		20%		30%		60%		70%		70%		70%		70%		70%		70%		70%		70%		70%		70%		70%		60%		50%		40%		40%		40%		30%		30%		20%																												30		30		30		45		90		105		105		105		105		105		105		105		105		105		105		105		90		75		60		60		60		45		45		30				1		1		150		150		150		150

		1		MICROSCOPE						Lab		1		50 W		50 W		100 W		resistance		1		50 VA		1		50 VA						40%		20 W		70%		35 W																																20%		20%		20%		30%		60%		70%		70%		70%		70%		70%		70%		70%		70%		70%		70%		70%		60%		50%		40%		40%		40%		30%		30%		20%																												10		10		10		15		30		35		35		35		35		35		35		35		35		35		35		35		30		25		20		20		20		15		15		10				1		1		50		50		50		50

		1		Washing machine						Laundry		1		1,650 W		1,650 W		3,300 W		Engine		0.8		2,063 VA		3		6,188 VA						40%		660 W		70%		1,155 W																																20%		20%		20%		30%		60%		70%		70%		70%		70%		70%		70%		70%		70%		70%		70%		70%		60%		50%		40%		40%		40%		30%		30%		20%																												330		330		330		495		990		1155		1155		1155		1155		1155		1155		1155		1155		1155		1155		1155		990		825		660		660		660		495		495		330				1		1		1650		1650		1650		1650

		1		Socket								1		2,000 W		2,000 W		4,000 W		resistance		1		2,000 VA		1		2,000 VA						40%		800 W		70%		1,400 W																																20%		20%		20%		30%		60%		70%		70%		70%		70%		70%		70%		70%		70%		70%		70%		70%		60%		50%		40%		40%		40%		30%		30%		20%																												400		400		400		600		1200		1400		1400		1400		1400		1400		1400		1400		1400		1400		1400		1400		1200		1000		800		800		800		600		600		400				1		1		2000		2000		2000		2000

		1														0 W		0 W		resistance		1		0 VA		1		0 VA						40%		0 W		70%		0 W																																20%		20%		20%		30%		60%		70%		70%		70%		70%		70%		70%		70%		70%		70%		70%		70%		60%		50%		40%		40%		40%		30%		30%		20%																												0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0				0		0		0		0		0		0

				END OF LISTING																																																																																																																																																																																																0		0		0		0		0		0

																66.8 kW		133.6 kW										326.4 kVA																																																																																																																				Time		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24-0		1		2		3		4		5

																Installed user power		Distribution capacity																Average use		23.3 kW				47.0 kW																																																																																																								kW 24 h		12		12		12		17		32		37		37		37		37		37		39		41		45		47		49		49		44		39		30		27		25		18		17		12				218		218		66795		66795

																								BACK																																																																																																																				41kVA		min		41 kVA min		12kW		12kW		12kW		12kW		12kW		12kW		12kW		12kW		12kW		12kW		12kW		12kW		12kW		12kW		12kW		12kW		12kW		12kW		12kW		12kW		12kW		12kW		12kW		12kW				average P / device				306		306		Most powerful device

																																																																																																																																												41kVA		av		41 kVA av		18kW		18kW		18kW		18kW		18kW		18kW		18kW		18kW		18kW		18kW		18kW		18kW		18kW		18kW		18kW		18kW		18kW		18kW		18kW		18kW		18kW		18kW		18kW		18kW

																								AVERAGE AND RATED POWER CALCULATION BOX																																														BACK																																																																						41kVA		ideal		41 kVA ideal		24kW		24kW		24kW		24kW		24kW		24kW		24kW		24kW		24kW		24kW		24kW		24kW		24kW		24kW		24kW		24kW		24kW		24kW		24kW		24kW		24kW		24kW		24kW		24kW

																												Lower on 24 H				higher on 24 H																																																																																																												41kVA		max		41 kVA max		30kW		30kW		30kW		30kW		30kW		30kW		30kW		30kW		30kW		30kW		30kW		30kW		30kW		30kW		30kW		30kW		30kW		30kW		30kW		30kW		30kW		30kW		30kW		30kW

																								Average use				18.0 kW				40.5 kW																																		GRAPH OF AVERAGE LOAD RURING 24 HOURS with generators capability																																																																														41 kVA peak		33kW		33kW		33kW		33kW		33kW		33kW		33kW		33kW		33kW		33kW		33kW		33kW		33kW		33kW		33kW		33kW		33kW		33kW		33kW		33kW		33kW		33kW		33kW		33kW

																								Active devices				218				218		user devices that are not turned to 0																																																																																																														93 kVA min		27kW		27kW		27kW		27kW		27kW		27kW		27kW		27kW		27kW		27kW		27kW		27kW		27kW		27kW		27kW		27kW		27kW		27kW		27kW		27kW		27kW		27kW		27kW		27kW

																								Rated power of active devices				66.8 kW				66.8 kW		Sum of the power of active devices																																																												 																						41kVA		peak																										93 kVA av		40kW		40kW		40kW		40kW		40kW		40kW		40kW		40kW		40kW		40kW		40kW		40kW		40kW		40kW		40kW		40kW		40kW		40kW		40kW		40kW		40kW		40kW		40kW		40kW

																								% Average use / active power				35%				70%		Average bulking applied																																																																																		93kVA		min																										93 kVA ideal		54kW		54kW		54kW		54kW		54kW		54kW		54kW		54kW		54kW		54kW		54kW		54kW		54kW		54kW		54kW		54kW		54kW		54kW		54kW		54kW		54kW		54kW		54kW		54kW

																								Most powerful active device				3.6 kW				3.6 kW		 we must consider the power of the most powerfull devices that could be started																																																																																		93kVA		av																										93 kVA max		68kW		68kW		68kW		68kW		68kW		68kW		68kW		68kW		68kW		68kW		68kW		68kW		68kW		68kW		68kW		68kW		68kW		68kW		68kW		68kW		68kW		68kW		68kW		68kW

																																																																																																																				93kVA		ideal																										93 kVA peak		74kW		74kW		74kW		74kW		74kW		74kW		74kW		74kW		74kW		74kW		74kW		74kW		74kW		74kW		74kW		74kW		74kW		74kW		74kW		74kW		74kW		74kW		74kW		74kW

																								Average is 60% of				30.0 kW		Rated 60%		67.5 kW		The average use must be around 60% of the rated power of the generator																																																																																		93kVA		max

																								Corr. most powerfull device				30.0 kW		max>50% rated		67.5 kW		Accorded to the most powerful device, the rated power has to be corrected																																																																																		93kVA		peak																										Chosen Gen low		42kVA		42kVA		42kVA		42kVA		94kVA		94kVA		94kVA		94kVA		94kVA		94kVA		94kVA		94kVA		94kVA		94kVA		94kVA		94kVA		94kVA		94kVA		42kVA		42kVA		42kVA		42kVA		42kVA		42kVA		42kVA

																								Corr. average / nbr devices				23.3 kW		Rated/ average		47.0 kW		Accorded to the number of devices, the rated power has to be corrected.																																																																																																														Chosen Gen High		42kVA		42kVA		42kVA		42kVA		94kVA		94kVA		94kVA		94kVA		94kVA		94kVA		94kVA		94kVA		94kVA		94kVA		94kVA		94kVA		94kVA		94kVA		42kVA		42kVA		42kVA		42kVA		42kVA		42kVA		42kVA

																								Correct range in kW of generator				30.0 kW		Rated		67.5 kW		The final value is accorded to the correction giving the highest rate.																																																																																																														42kVA

																								temperature 25 °c				30.0 kW		 + 0.0 %		67.5 kW																																																																																																																94kVA

																								altitude 468 m				30.0 kW		 + 0.0 %		67.5 kW																																																																																																																		1		1		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		1		1		1		1		1

																								kVA Nominal				41kVA		110%		93kVA		Nominal rate / backup power																																																																																																																0		0		0		0		1		1		1		1		1		1		1		1		1		1		1		1		1		1		0		0		0		0		0		0

																								kVA Prime				37kVA		100%		84kVA		Prime power rate																																																																																																																11.5625		11.5625		11.5625		16.748		0		0		0		0		0		0		0		0		0		0		0		0		0		0		29.5265		27.0585		25.4645		18.3335		16.5855		11.5625		0

																										Charge constante minimum requise.		12kW		40%		27kW		Minimal constant load required																																																																																																		From Lower & Higher averages												31		0		0		0		0		31.757		36.78		36.78		36.78		36.78		36.78		38.528		41.202		45.17		46.918		48.666		48.666		43.643		38.62		0		0		0		0		0		0		0

																										Charge moyenne idéale.		18kW		60%		40kW		Ideal average load																																																																																																		from24 h simulation												10

																										Charge optimale. 		24kW		80%		54kW		Optimal load																																																																																																		2												14

																										Charge constante maximum supportée.		30kW		100%		68kW		Maximal constant load admitted																																																																																																		2												179.9665		17.99665

																										Charge de pointe admise max 1h/24h.		33kW		110%		74kW		Peak load admitted 1h/24h																																																																																																														567.07		40.505



																																																																																																																																																diff gros ideal		0.3051409075		0.3051409075		0.3051409075		0.2498357353		0.0897594978		0.036187445		0.036187445		0.036187445		0.036187445		0.036187445		0.0175444133		0.0109747325		0.0532948412		0.0719378729		0.0905809046		0.0905809046		0.0370088518		0.0165632011		0.1135485609		0.1398706446		0.1568712124		0.232925823		0.2515688547		0.3051409075		0

								Tip: place some material on "Off" (by using the scroll menu, located left to the consumers' column) to see if you can use the generator connecting devices, not all together																																																																																																																																								diff petit ideal		0.1509073609		0.1509073609		0.1509073609		0.0264321947		0.3338508579		0.4544252982		0.4544252982		0.4544252982		0.4544252982		0.4544252982		0.4963851074		0.5605730535		0.6558227805		0.6977825897		0.7397423989		0.7397423989		0.6191679586		0.4985935184		0.2803088932		0.2210658674		0.1828027462		0.0116268885		0.0303329207		0.1509073609		0

																																																																																																																																																0.33		41.658912037		41.658912037		41.658912037		41.658912037		93.7615740741		93.7615740741		93.7615740741		93.7615740741		93.7615740741		93.7615740741		93.7615740741		93.7615740741		93.7615740741		93.7615740741		93.7615740741		93.7615740741		93.7615740741		93.7615740741		41.658912037		41.658912037		41.658912037		41.658912037		41.658912037		41.658912037		41.658912037

																																																																																																																																																9

																																																																																																																		change sensitivity																														method preferred by difference

																																																																																																																																																method prefered by closest
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kW 24 h	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24-0	1	2	3	4	5	11.5625	11.5625	11.5625	16.748000000000001	31.757000000000001	36.78	36.78	36.78	36.78	36.78	38.527999999999999	41.201999999999998	45.17	46.917999999999999	48.665999999999997	48.665999999999997	43.643000000000001	38.619999999999997	29.526499999999999	27.058499999999999	25.464500000000001	18.333500000000001	16.5855	11.5625	93 kVA peak	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24-0	1	2	3	4	5	74.259166666666687	74.259166666666687	74.259166666666687	74.259166666666687	74.259166666666687	74.259166666666687	74.259166666666687	74.259166666666687	74.259166666666687	74.259166666666687	74.259166666666687	74.259166666666687	74.259166666666687	74.259166666666687	74.259166666666687	74.259166666666687	74.259166666666687	74.259166666666687	74.259166666666687	74.259166666666687	74.259166666666687	74.259166666666687	74.259166666666687	74.259166666666687	93 kVA max	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24-0	1	2	3	4	5	67.50833333333334	67.50833333333334	67.50833333333334	67.50833333333334	67.50833333333334	67.50833333333334	67.50833333333334	67.50833333333334	67.50833333333334	67.50833333333334	67.50833333333334	67.50833333333334	67.50833333333334	67.50833333333334	67.50833333333334	67.50833333333334	67.50833333333334	67.50833333333334	67.50833333333334	67.50833333333334	67.50833333333334	67.50833333333334	67.50833333333334	67.50833333333334	93 kVA ideal	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24-0	1	2	3	4	5	53.837895833333341	53.837895833333341	53.837895833333341	53.837895833333341	53.837895833333341	53.837895833333341	53.837895833333341	53.837895833333341	53.837895833333341	53.837895833333341	53.837895833333341	53.837895833333341	53.837895833333341	53.837895833333341	53.837895833333341	53.837895833333341	53.837895833333341	53.837895833333341	53.837895833333341	53.837895833333341	53.837895833333341	53.837895833333341	53.837895833333341	53.837895833333341	93 kVA av	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24-0	1	2	3	4	5	40.172991803278698	40.172991803278698	40.172991803278698	40.172991803278698	40.172991803278698	40.172991803278698	40.172991803278698	40.172991803278698	40.172991803278698	40.172991803278698	40.172991803278698	40.172991803278698	40.172991803278698	40.172991803278698	40.172991803278698	40.172991803278698	40.172991803278698	40.172991803278698	40.172991803278698	40.172991803278698	40.172991803278698	40.172991803278698	40.172991803278698	40.172991803278698	93 kVA min	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24-0	1	2	3	4	5	26.918947916666671	26.918947916666671	26.918947916666671	26.918947916666671	26.918947916666671	26.918947916666671	26.918947916666671	26.918947916666671	26.918947916666671	26.918947916666671	26.918947916666671	26.918947916666671	26.918947916666671	26.918947916666671	26.918947916666671	26.918947916666671	26.918947916666671	26.918947916666671	26.918947916666671	26.918947916666671	26.918947916666671	26.918947916666671	26.918947916666671	26.918947916666671	41 kVA peak	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24-0	1	2	3	4	5	32.993858333333343	32.993858333333343	32.993858333333343	32.993858333333343	32.993858333333343	32.993858333333343	32.993858333333343	32.993858333333343	32.993858333333343	32.993858333333343	32.993858333333343	32.993858333333343	32.993858333333343	32.993858333333343	32.993858333333343	32.993858333333343	32.993858333333343	32.993858333333343	32.993858333333343	32.993858333333343	32.993858333333343	32.993858333333343	32.993858333333343	32.993858333333343	41 kVA max	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24-0	1	2	3	4	5	29.994416666666673	29.994416666666673	29.994416666666673	29.994416666666673	29.994416666666673	29.994416666666673	29.994416666666673	29.994416666666673	29.994416666666673	29.994416666666673	29.994416666666673	29.994416666666673	29.994416666666673	29.994416666666673	29.994416666666673	29.994416666666673	29.994416666666673	29.994416666666673	29.994416666666673	29.994416666666673	29.994416666666673	29.994416666666673	29.994416666666673	29.994416666666673	41 kVA ideal	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24-0	1	2	3	4	5	23.920547291666672	23.920547291666672	23.920547291666672	23.920547291666672	23.920547291666672	23.920547291666672	23.920547291666672	23.920547291666672	23.920547291666672	23.920547291666672	23.920547291666672	23.920547291666672	23.920547291666672	23.920547291666672	23.920547291666672	23.920547291666672	23.920547291666672	23.920547291666672	23.920547291666672	23.920547291666672	23.920547291666672	23.920547291666672	23.920547291666672	23.920547291666672	41 kVA av	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24-0	1	2	3	4	5	17.849136475409843	17.849136475409843	17.849136475409843	17.849136475409843	17.849136475409843	17.849136475409843	17.849136475409843	17.849136475409843	17.849136475409843	17.849136475409843	17.849136475409843	17.849136475409843	17.849136475409843	17.849136475409843	17.849136475409843	17.849136475409843	17.849136475409843	17.849136475409843	17.849136475409843	17.849136475409843	17.849136475409843	17.849136475409843	17.849136475409843	17.849136475409843	41 kVA min	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24-0	1	2	3	4	5	11.960273645833336	11.960273645833336	11.960273645833336	11.960273645833336	11.960273645833336	11.960273645833336	11.960273645833336	11.960273645833336	11.960273645833336	11.960273645833336	11.960273645833336	11.960273645833336	11.960273645833336	11.960273645833336	11.960273645833336	11.960273645833336	11.960273645833336	11.960273645833336	11.960273645833336	11.960273645833336	11.960273645833336	11.960273645833336	11.960273645833336	11.960273645833336	Chosen Gen High	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24-0	1	2	3	4	5	41.658912037037041	41.658912037037041	41.658912037037041	41.658912037037041	93.761574074074076	93.761574074074076	93.761574074074076	93.761574074074076	93.761574074074076	93.761574074074076	93.761574074074076	93.761574074074076	93.761574074074076	93.761574074074076	93.761574074074076	93.761574074074076	93.761574074074076	93.761574074074076	41.658912037037041	41.658912037037041	41.658912037037041	41.658912037037041	41.658912037037041	41.658912037037041	Chosen Gen low	6	7	8	9	10	11	12	13	14	15	16	17	18	19	20	21	22	23	24-0	1	2	3	4	5	41.658912037037041	41.658912037037041	41.658912037037041	41.658912037037041	93.761574074074076	93.761574074074076	93.761574074074076	93.761574074074076	93.761574074074076	93.761574074074076	93.761574074074076	93.761574074074076	93.761574074074076	93.761574074074076	93.761574074074076	93.761574074074076	93.761574074074076	93.761574074074076	41.658912037037041	41.658912037037041	41.658912037037041	41.658912037037041	41.658912037037041	41.658912037037041	

Diagram main distrib
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Sheet1

																Day		Night				0.5		5

														Nrb Item min foisonnement 0K 		200

														Nrb Item min foisonnement NUL 		10

														Items		218		218

														% Average		35%		70%

														% Corrected		35%		70%

														cat		serie 1

										200		10		10		- 0

												Aver		15		0.16

														20		0.22

														25		0.27

														30		0.32

														35		0.35

														40		0.39

														45		0.42

														50		0.45

														55		0.47

														60		0.50

														65		0.52

														70		0.55

														75		0.57

														80		0.59

														85		0.61

														90		0.63

														95		0.65

														100		0.67

														105		0.69

														110		0.71

														115		0.72

														120		0.74

														125		0.76

														130		0.77

														135		0.79

														140		0.81

														145		0.82

														150		0.84

														155		0.85

														160		0.87

														165		0.88

														170		0.89

														175		0.91

														180		0.92

														185		0.94

														190		0.95

														195		0.96

														200		0.97



serie 1	10	15	20	25	30	35	40	45	50	55	60	65	70	75	80	85	90	95	100	105	110	115	120	125	130	135	140	145	150	155	160	165	170	175	180	185	190	195	200	0	0.15811388300841897	0.22360679774997896	0.27386127875258304	0.31622776601683794	0.35355339059327379	0.3872983346207417	0.41833001326703778	0.44721359549995793	0.47434164902525688	0.5	0.52440442408507582	0.54772255750516607	0.57008771254956903	0.59160797830996159	0.61237243569579447	0.63245553203367588	0.65192024052026487	0.67082039324993692	0.68920243760451105	0.70710678118654757	0.72456883730947197	0.74161984870956632	0.758287544405155	0.7745966692414834	0.79056941504209488	0.80622577482985502	0.82158383625774922	0.83666002653407556	0.85146931829632	0.8660254037844386	0.88034084308295046	0.89442719099991586	0.90829510622924747	0.92195444572928875	0.93541434669348533	0.94868329805051377	0.96176920308356728	0.97467943448089633	
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il ol i white cell, Seiect matenial type in the scol menu (resistance, enghe or compressor). If you krow starting istersity (im) of the pateris,
enter the valis in A, otherwise the table use 3 stanaard starting cosficient. To add other energy consupses, clck on button “Add’
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Temperature: indicate the average higth temperature. Temperature| 35°c % of loose. 6,0 %|

Altitude: indicate the altitude above the sea level of the generator room Altitude | 450 m % of loose. 4,5 %)

Resitance +bubs, wter heater, medcalteicer Totd[ 28,6 kvA 72,3 k)

i : Fan, il washing machine.
Compressor : Fridge, air conditioner, electric purp.
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