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// « Power Pack systems are

/ used to generate electricity
for locations where grid is
unreachable or access is
expensive.

«Itis a PV based solar
energy system, where solar
energy is converted into
electrical energy and used
for refrigeration much like
conventional methods.

« These Solar Power Pack
Systems can also be used
in combination with

| uninterrupted supply of
electricity.




Basic Design Considerations for Solar Based Cold Storage of 5000 MT Capacity

A. Cold Storage Signing and capacity

· Chambers


:
4 nos

· Internal chamber

:
20 m (L) ( 17 m (W) ( 12.5 m (H)

· Capacity


:
1250 MT (Potato)
B. Estimated Electric load :






                 BkW

	Component
	Peak (45 Days)
	Holding 120 days
	Lean 60-75 days

	Ammonic Compressor motor(s) 
	91.00
	45.30
	27.18

	Condenser pumps
	6.29
	3.145
	3.145

	Air cooling Units
	21.36
	7.32
	6.66

	Overfeed System
	4.7
	4.7
	4.70

	Internal Light
	2.00
	0
	0

	
	125.35
	60.465
	38.685


C. Substation with a rating of 200 kW step town transformer.

D. D.G. Set complete with accessories
: 
125 KVA & 40 KVA capacity

E. Capacity of Solar PV panels

:
75 kwp

F. Battery package for back-up of 6 hrs 
:
Around 200 nos.

G. Assumptions 



:


H. Period 




:
a) During day time 9 AM to 5 PM (8 hrs/day)

b) March to October

· During Peak period (45 days)

:
Solar energy with either Grid Power or DG Set

· During Holding period (120 days)
:
Solar Energy
· During Lean period (45 days)

:
Solar Energy

From November to February – Solar Energy to Grid.

[image: image2.jpg]« Solar PV can be coupled
with existing DG set to
supply electricity for base
load & minimum reefer
load.

» During non availability of
grid power the electricity
generated by PV can be
utilised hence minimising

| the energy cost.

« Pilot projects are
operational at various
locations so as to hedge
the cost of diesel with the
help of smart controlling to
prolong temperature
maintenance.
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Captive Solar Power plant
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Estimated Cost & Pay Back period
	S. No
	Parameter
	Thumb Rule
	For 75 Kw Approx.

	1. 
	Estimated footprint of the system 
	10-12 Sq.mt/ kW 
	900 sq.mt.

	2. 
	Cost per Panel 
	Rs 40 Per watt
	Rs 30,00,000/-

	3. 
	Installation Cost including civil   
	Rs 16 Per watt
	Rs 12,00,000/-

	4. 
	Battery cost( approx. for MNRE approved battery back-up)
	Rs 25 Per watt
	Rs 18,75,000/-

	5. 
	Inverter Cost
	Rs 9 Per watt
	Rs 6,75,000/-

	6. 
	Transportation Cost( for approx. 1000 Km)
	Rs 1-1.5 Per watt
	Rs 1,12,000/-

	7. 
	Weight Of Each Panel(230 watts)
	20 Kg/ Panel
	8.7 tons

	8. 
	Weight of Structure( Depending on design)
	50kg/kW
	4-6 tons

	9. 
	Weight of Civil Structure
	70-80 Kg/ kW
	7-8 tons( Approx. 1100 civil blocks)

	10. 
	Approx. losses in DC current transportation from Panel to Inverter
	Best efficient when within 10 m from panels
	Same

	11. 
	Average Generation per day
	4.5 kWh(4.5 units)
	337.5 kWh(337.5 units)

	12. 
	Net Metering rate if fed to grid for average of Rs 6.5/unit
	Rs 29.25/ kW/ Day
	Rs 2193.75 / Day i.e. about Rs 8 Lakh per Year

	13. 
	Present estimated Cost for Grid Interactive system( without battery system for day use)
	Rs 66 Per watt +      Rs 5/-for off-grid use
	Rs 53,25,000/-

	14. 
	Present estimated Cost for Off-Grid system with battery back-up in market( 6hrs Back-up)
	Rs 91 Per watt +      Rs 5/watt for wiring charges + Rs 5/watt for transportation & labour charges
	Rs 75,75,000/-

	15
	Pay Back Period (without Tax rebates)
(i) Without battery system      --    Around 9 years.

(ii) With battery system            --    Around 12 years.



Important parameters to take note for cold storage projects:-
· Structure of the cold storage building must be approved to support the weight of the structure along with the panels and the civil work. (Approx.15 tons).

· Apt. area is required for regular maintenance work that might need to be carried out. Design should be such that all solar panels must be accessible for maintenance.

· The distance of the battery room from the solar panels is an important parameter keeping in mind huge DC losses that might occur on account of large distance between the source and inverters. The design of the system should be such that the distance between the point of generation and battery/ inverter room must be kept at a minimum and it must be ensured that the battery/ inverter room is well ventilated and clear of all electrical and mechanical hazards and clear from direct atmospheric hindrance. 

Assumptions:-

· All specifications are based on industry and user inputs.

· Size of solar panel of 230 watts of dimensions 1.6 m x .98 m has been taken into consideration. Total number of panels assumed to be 330.
· Solar system footprint is the total area covered by the installed system with south facing and shadow free area. The area covered may vary depending on the availability of the shadow free area and the design of the system.

· The cost of Solar Panels is indicative of the present price associated with a 230 watt multi-crystalline solar module.

· The estimated efficiency of a 230 watt solar module is taken as 15%. The present efficiencies offered by manufacturers vary between14.7% to 15.5%. The efficiencies may vary with introduction of new technology.

· The battery taken into consideration are solar lead acid batteries and the type may vary as per design of the system predominantly single cell type batteries are used.

· The present calculations are based on the majority of systems which are installed at a tilt angle equal to the latitude of the location however the tilt angle may increase if the system is to be installed in a predominantly winter oriented location and decrease if the installation is to be done in a is predominantly summer oriented location. The tilt angle will affect the footprint of the system area.

· The weight of the structure is estimated as per a single tier design however the weight may vary as per design of the manufacturer.

· The transportation costs are indicative of the present costs for three truckloads of material assumed to travel a distance of 1000 Km.

· Weight of civil structure is assumed to be of dimension 2ft x 2ft x 2ft blocks.

· Average generation per day and net metering costs paid by discom when power fed to the grid is assumed from industry responses.

· All costs above are indicative of the present norms prevalent in the industry. 
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