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Introduction We, Manav Sewa Charitable Society associate with Ravisons Solar Energy Pvt.Ltd., are a team of professionals engaged in manufacturing and system integration of Solar PV based at Delhi. Ravison company is registered with the SMALL INDUSTRIAL SERVICE INDUSTRIES UNDER MINISTRY OF MSME, DELHI and ENTREPRENEURS MEMORANDUM NUMBER 070042101496 UNDER SSI MANUFACTURING UNIT GOVERNMENT OF INDIA. for their entire range of products such as solar lanterns, solar home systems, solar street lighting systems, small power plants, garden lights, pathway lights etc. We have a strong association with M/s Central Electronics Limited for KW and MW power projects. Central Electronics Limited (CEL) is a Public Sector Enterprise under “Ministry of Science & Technology”, Govt. of India. CEL is the pioneer in the country in the field of Solar Energy and has developed state-of-the-art production technology for the same indigenously with own R&D efforts. CEL has contributed significantly towards “National Solar Electrification Programme” for last 30 years. It is also a regular exporter of solar products to European, African and Asian countries. Now we have decided to install a Grid interactive Solar PV Power Plant of 5 MWp Capacity, in Rajasthan with the help of CEL. Accordingly, CEL is submitting this proposal for 125 MWp Solar PV Plant (consisting of 25 nos. of 5 MWp each) for a site in Rajasthan. The details are given in the following sections.



Objective of the Project The objective is design, engineering, Manufacturing, Supply, Transportation, Installation and Commissioning of 125 MWp Solar Photovoltaic Power Plant in the Indian state of Rajasthan to provide reliable, renewable power to the Rajasthan state electricity grid which is part of the Northern regional electricity grid.



Nature of Project The Project harness renewable resource in the region, and thereby displacing non renewable natural resources thereby ultimately leading to sustainable economic and environmental development. CEL will be the equipment supplier and the operations and maintenance contractor for the Project. 125 MWp Solar Photovoltaic Power Plant for Manav Sewa



Page 2



[DOCUMENT TITLE]



The generated electricity will be supplied to Jharkhand Rajya Vidyut Prasaran Nigam Ltd (“RRPVN”)/ Ranchi Electricity Distribution Company Ltd (“Ranchi Discom”)/NTPC Vidyut Vyapaar Nigam under a long-term power purchase agreement (PPA) as per the terms and Conditions of Jawaharlal Nehru National Solar Mission (JNNSM). The PPA is yet to be entered into. The Project will be owned by Manav Sewa. 2.0



Location of the Project Village



Korda



Tehsil



Korda



District



Ranchi



State



Jharkhand



Access by Road



Ranchi – Ranchi Highway



Nearest Airport



Ranchi



3.0 Background The power requirements of India has increased manifold on account of large-scale developmental activities in varied sectors. To cope up with the existing demand, Government of India is looking at various options to meet the supply side deficiency. On one hand, coal based ultra-mega power projects are being launched and on the other hand, steps are being taken to tap the renewable energy sources such as wind, solar and biomass. The target for the eleventh plan is fixed at 78,577 MW that is more than the total capacity added in the previous three plans. Out of which renewable sources like wind, biomass, solar and small hydro would account for 14,000 MW during the 11th Plan.



4.0 Large Scale PV Power Plants Photovoltaic power plants convert sunlight to electric energy. The energy output of such PV plants will therefore reach it's peak at midday, meeting the daily energy consumption peak. Despite this economic benefits, photovoltaic power has not yet reached grid parity, the point at which the costs are equal to grid power.
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[DOCUMENT TITLE] A grid coupled PV system essentially consists of the PV modules, one or several solar inverters, a protections device for automatic shutdown in case of a grid breakdown and a counter for the fed in solar electricity.



The components of a grid-connected PV system include the PV modules, a power inverter, a safety device to power down at failures in the grid and an electricity meter. The "mains-commutated" inverter converts the direct current (DC) provided by the modules to alternating current (AC), simultaneously synchronizing the AC output to the AC in the grid. The power-generating capacity of a photovoltaic system is denoted in kilowatt peak (measured at standard test conditions and a solar irradiation of 1000 W per m²). Today's PV modules will cover an area between 10 and 14 m2 per kWp. Assumed that the modules are oriented to south and inclined at a suitable angle such a PV system will generate in India depending on the exact latitude and other factors - between 1500 and 1600 kWh electrical energy per year per kWp of nominal capacity. 5.0



.



DESCRIPTION OF PROPOSED SYSTEM The Solar PV Power Plant of 125 MWp is modular in nature, consisting of 25 Power Plants of 5 MWp each.



5.01 The 5MWp Solar Photo Voltaic Power plant shall supply electricity to the LT side of utility grid using 90 Inverters of 11 KW capacity each. The output of the Inverter Power shall be synchronized and stepped up with transformers of 1250 KVA rating at 33 KV. The evacuation system comprises of HV Switchgear, Control Systems and Instrumentation Systems, Transformers, Copper Bus Systems etc. 1MWp SPV Power plant will not require batteries because the grid will accept all of the electricity that the PV Power Plant will generate during the sunshine hours. 5.02 Reliability of any grid connected plant is mostly depending on the configuration and functioning of inverter, interface of the inverters with grid and the way in which the inverter detects the islanding situations in the case of grid failures for taking corrective actions for isolation from the grid. These aspects have been considered while designing of the Power Plant and components and subsystems have been designed/selected according to the best engineering practices and international standards. 5.1



EQUIPMENT DESCRIPTION Photovoltaic Module and Arrays A) The PV modules meet IEC Standard 61215. The integrated high-performance solar cells with a standard size of 15.6 cm x 15.6 cm achieve minimum15 %
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[DOCUMENT TITLE] efficiency, guaranteeing an extremely high annual yield of energy from the photovoltaic system. To protect against the harshest weather conditions, the cells are embedded between a reinforced glass covering (hailstorm resistance complying with IEC 61215 ed. 2, tested by TÜV) and EVA foil, and are sealed with Tedlar backing. a) The junction box on the module backside is equipped with bypass diodes that eliminate the risk of the individual solar cells overheating (hot spot effect). Many series-connected photovoltaic modules can be easily wired using preassembled solar cables and multi-contact plugs. b) Each PV module is warranted for at least 90% of its rated power for 10 years and 80% of its rated power for 25 years. 5.2



SPV Module Electrical data Nominal output Pump: Tolerance Max. Voltage system: Voltage Umpp: MPP current Impp: Open circuit voltage Uoc: Short circuit current Isc: Temperature coefficient of open circuit Voltage Uoc: Temperature coefficient of short circuit current:



750



160 [W] ±5% [V] MPP



36 [V]



Dimensions Length: Breadth: Height: Height, incl. junction box: Weight:



4.45 [A] 44 [V] 5.0[A] - 0.0034/K + 0.0004/K



1585 [mm] 795 [mm] 42 [mm] 42[mm] 14.2 [kg]



PV Array Configuration shall be as follows: No. of modules per string No. of Strings for 1 MWp No. of Strings for 5 MWp Total No. of PV Modules 1 MWp Total No. of PV Modules 5 MWp
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Note: (The above mentioned configuration is for the purpose of initial estimates and is Subject to modification based on the finalization of the power plant design, availability of components and subsystems and actual field conditions during the implementation phase.)



5.3 Photovoltaic Array (Other Details)



1. Each PV system will be installed at the designated site, Village Pokhran in distt. Jaisalmer, Rajasthan. CEL shall provide the array mounting structure as well as ensure the minimum spacing between the arrays, their tilt and seasonal tracking twice a year. 2. The PV array, including modules, hardware, attachments and civil foundation shall be designed to withstand wind loads of about 150 Kmph and comply with local requirements at the site. 3. The array layout shall be consistent with the source circuits in the string combiner Junction boxes. Ease of access for array troubleshooting and maintenance shall be ensured. 6.0



POWER CONDITIONING UNIT ( PCU)



The input of each of the Power Conditioning Unit will receive the DC electricity from 5 parallel strings of module strings (14 modules in series). The output will be Mains compatible AC which will be synchronized and fed into the respective phase of the LT side of the 33 KV grid. After being stepped up to the level of 33 KV, the power will be fed into the National Grid. 6.01 Technical Features of Power Conditioning Units The 11 KW inverters shall be single phase static solid state Power-conditioning unit (PCU) and Data acquisition integrated. The PCU shall have built-in True sine wave, current source, MPPT, IGBT based high frequency PWM and DSP controlled inverter, compatibility for operating in Master-Slave Operation so as to achieve grid-compatible three phase electricity with EMC Compliances and built-in fault diagnostics. The Inverters shall have proper harmonics suppression devices. The Inverter shall have full internal protection arrangements against any sustained faults.
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The Power Conditioner Unit (PCU) consisting of MPPT and Inverter shall be designed specifically for grid interconnection of photovoltaic arrays and be capable of automatic, continuous, and stable operation over the range of voltages, currents and power levels.



2.



The PCU shall have a visual indicator showing whether the system is online or not.



3.



The Inverter, AC and DC disconnect, and any other required electronics shall be installed near the array in order to minimize the losses.



4.



The Inverter shall not operate without the line voltage being present. The Inverter shall sense a “loss of grid” condition and shall automatically disconnect from the grid. The Inverter restart shall occur automatically after restoration (of voltage and frequency of the grid) for a time period as specified by international Standards.



5.



(i) The Inverter shall be capable of completely automatic operation, including “wakeup” “sleep” mode and shutdown after loss of utility power.



(ii) In the automatic mode, the Inverter shall monitor the available PV array power and voltage, and when a predetermined amount of power is available and the array voltage is within the normal starting voltage, the wake-up sequence shall be initiated. (iii) The Inverter shall monitor the AC line voltage and frequency and, when the AC voltage and frequency are within the normal operating range, synchronization process shall be initiated prior to establishing grid-tie.
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6.03 Inverter Features (make SMA, Germany) The excellent efficiency of over 98 %, the Opti Trac MPP tracking and the Opti Cool technology have made it possible to use this power range in a compact aluminum housing. The innovative Power Balancer for balancing the feed-in power on the different phases makes the inverter for large-scale photovoltaic power stations up to several hundred kilowatts of power. Excellent efficiency, lowest specific price and an installation right next to the solar generator – an unbeatable combination that pays with each and every beam of sunlight.



Highlights + Efficiency over 98 % + The best MPP efficiency with Opti Trac + Highly efficient ventilation system Opti Cool + Transformer less + For outdoor and indoor installation



Input (DC) Max. DC power (at cos φ = 1)



11400 W



Max. DC voltage



700 V



PV-voltage range, MPPT



333 V – 500 V



Max. input current



34 A



Number of MPP trackers



1



Max. number of strings



5 (Parallel)



Output (AC) Nominal AC power / max. AC power Max. output current



11000 VA / 11000 VA 48 A



Nominal AC voltage / Range



220 V – 240 V / 180 V – 260



Phase shift (cos φ), adjustable



0.8 leading ...0.8 lagging



AC connection / power balancing



single-phase / yes



Efficiency



97.7 %



Frequency Range 50±4.5 Hz
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Protection devices DC reverse polarity protection



yes



ESS DC load-disconnecting switch AC short-circuit protection Ground fault monitoring



yes yes yes



Grid monitoring (SMA Grid Guard)



yes



All-pole sensitive residual-current monitoring unit



yes



General Data Dimensions (W / H / D) in mm



468 / 613 / 242



Weight



Approx. 35 kg



Operating temperature range (Ambient Air)



–25 °C ...+60 °C



Noise emission (typical)



≤ 46 dB(A)



Consumption: operating (standby) / night






Topology



Transformer less



Cooling concept



Opti Cool



Installation: Indoors / Outdoors (IP65 electronics)



yes / yes



Features DC connection: MC4 AC connection: screw terminal



yes yes



LCD



yes



Interfaces: Bluetooth / RS485



opt. / opt.



7.00 Junction Boxes The junction boxes shall be dust, vermin and water proof with degree of Protection of IP55. The junction boxes will have suitable cable entry points fitted with cable glands of appropriate sizes for both incoming and outgoing cables. The wiring for modules interconnection shall be done with medium duty PVC conduit as per BIS. Proper cable routes shall be provided in the array field and cable inside the control room shall be placed in the suitable cable tray. Cable termination shall be made with suitable cable lugs and sockets etc. and crimped properly. All cables shall have proper markers.



8.00 Lightning and Over Voltage Protection: 125 MWp Solar Photovoltaic Power Plant for Manav Sewa
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[DOCUMENT TITLE] Proper Over Voltage Protection systems shall be provided for the array yard, cables and the control room. Over voltage surge arrestors in the PV array power cables shall be provided in the sub-array junction box. One metal – oxide varist or with an air gap protector shall be provided between the positive and negative conductors and earth ground. A lightning protection coil in each sub-array line shall be provided to prevent the high current transients from entering into the DC bus. 9.00 Earthing System The earthing for array and power evacuation system shall be done in appropriate manner as per provision of IS 3043. Each array structure of the SPV yard shall be grounded properly. The array structures shall be connected to earth pits through appropriate size Copper strip. The earthing of the Power Plant equipment shall be made with Copper strip. In completion, with Rule 33 and Rule 61 of Electricity Rules. 1956 with amendments, all non-current carrying metal parts shall be earthed with the separate and distinct earth continuity conductors to an efficient earth electrode. 10.00 Supervisory Control and Data Acquisition System (SCADA) Computer Aided Data Acquisition Unit shall have features for simultaneous monitoring and recording of various parameters of different sub systems, power supply status of each inverter. Reliable Sensors shall be provided in the data acquisition unit for measuring Solar Radiation, Wind Speed, Temperature, and other climate data. All data shall be recorded chronologically date-wise. The data logger shall have internal reliable battery backup to record all data simultaneously round the clock. 11.00 Power Evacuation and Metering 440 V/ 33KV step up transformers will be used for evacuation of power through the inverters. The transformer will have appropriate Circuit Breaker on the HV side and metering arrangement will be provided in the panel. The transformers will be of all outdoor type and it will be connected with the Inverter output in the LT side through proper copper bus bars. HT cables will be provided for evacuation of power to the 33 KV side of the local 132 KV grid.



12.0 LIST OF COMPONENTS (SUB-SYSTEMS) PER 1000 KWp Power Plant : 125 MWp Solar Photovoltaic Power Plant for Manav Sewa
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[DOCUMENT TITLE] Solar PV Power Plant being modular in nature will consist of 5Plants of 1 MWp each. The Following table indicates items for 1 MWp. The quantities will multiply 5 times for 5 MWp Capacity. S.NO .



COMPONENT



TYPE AND/ MODEL NO.



1.



SPV Module (Total 1 MW)



CEL make 160 Wp SPV Modules.



Monocrystalline/Multicrystalline Solar Cells.



6300Nos.



2.



Structures



14 Module type



MS Hot dip galvanised



450 Nos.



3.



Field Junction Box



CEL



Dust, water & Vermin Proof for paralleling of 3 Strings



90Nos.



4.



Outdoor Electrical ACDBs Grid-Tie Inverter 11 KW Rating



CEL make with appropriate circuit breakers



Weather Proof, For Synchronization of AC output with grid



30 Nos..



SMA, Germany



11 KW Power Rating with Digital Signal Processor Technology, Equipped with Data Logging System



90 Nos.



Remote Monitoring System Cables



SMA, Germany



including web Box and complete set of accessories



1 Set.



CONFORMING TO BIS 1.1 KV Grade, UV Resistant (As per tender)



I) 1x6 sq.mm PVC insulated copper conductor ii) 2x6 sq.mm PVC insulated copper conductor iii) 2x16 sq.mm PVC sheathed PVC insulated copper conductor iv) 2x25 sq.mm PVC sheathed PVC insulated copper conductor



As required



8.



Lightening arrester



Reputed Make As per IE Rules



To cover entire array field



01 Job



9.



Earthing



To cover entire array field as well as Power conditioners



01 Job



10. 11.



33 KV Substation LT Panel



Reputed Make As per IE Rules Reputed Make As per IE Rules



12.



Civil Works



5.



6.



7.



OR DESCRIPTION OF COMPONENTS QUANTITY PER SYS.



1 Set



Reputed Make As per IE Rules approx. 5 Acres per MWp



125 MWp Solar Photovoltaic Power Plant for Manav Sewa



Page 11



33 Feeders



1 Set



As Required



1 Job
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13.0



Mon th



Global Insolati on



Tilt Angle



Insol atio n at Tilt



S. N o.



1 2 3 4 5 6 7 8 9 10 11 12



Jan. Feb. Mar Apr May Jun Jul Aug Sep Oct Nov Dec



0 Deg. 4.31 5.06 6.04 6.73 6.97 6.55 5.46 5.42 5.85 5.31 4.49 4.12



45 Deg 45 Deg 45 Deg 10 Deg 10 Deg 10 Deg 10 Deg 10 Deg 10 Deg 45 Deg 45 Deg 45 Deg



6.70 6.80 6.83 6.89 6.90 6.40 5.38 5.43 6.11 6.64 6.59 6.69



ANNUAL ENERGY OUTPUT



Max Amb . Tem p. Deg. C



29 32 37 43 45 44 40 38 40 40 36 33



Cell Tem p. Deg. C



54 57 62 68 70 69 65 63 65 65 61 58
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At Seasonal tracking twice a year 1000 KWp Power Plant, Jodhpur Data Ref. MNRE Arr After After After After ay Array Temp Invert Cable O/P Losses Losse er Losse Losses s s



KW H 6700 6800 6830 6890 6900 6400 5380 5430 6110 6640 6590 6690



KWH 6231 6324 6352 6408 6417 5952 5003 5050 5682 6175 6129 6021



KW H 5418 5413 5294 5168 5118 4774 4103 4186 4659 5064 5136 5127



KWH 5255 5251 5135 5013 4964 4630 3980 4061 4520 4912 4982 4973



KW H 5150 5146 5033 4913 4865 4538 3900 3980 4429 4814 4882 4874



Afte r TX R Loss es KW H 5047 5043 4932 4814 4767 4447 3822 3900 4341 4717 4784 4776



Guarantee d Monthly Energy Generatio n



KWH 156463 141204 152896 144428 147791 133408 118485 120899 130222 146235 143535 148060 1683627



Year



*Guarant eed Annual Output (KWH)



1 2 3 4 5 6 7 8 9 10 11 12 13 14



1683627 1666790 1650122 1633621 1617285 1601112 1585101 1569250 1553557 1538022 1524487 1511072 1497774 1484594



15 16 17



1471530 1458580 1445745
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Generation
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after 25 years80 (%)



25



S. No.



Mon.



Global Insola tion



Tilt



Insolation at Tilt



Max Amb. Temp. Deg. C



Cell Temp. Deg. C



0 Deg. 1 2 3 4 5 6 7 8 9 10



Jan. Feb. Mar Apr May Jun Jul Aug Sep Oct



4.31 5.06 6.04 6.73 6.97 6.55 5.46 5.42 5.85 5.31



30 Deg. 30 Deg 30 Deg 30 Deg 30 Deg 30 Deg 30 Deg 30 Deg 30 Deg 30 Deg



6.24 6.57 6.94 6.80 6.38 5.81 4.97 5.21 6.30 6.55



29 32 37 43 45 44 40 38 40 40



54 57 62 68 70 69 65 63 65 65
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1433022 1420411 1407912 1395522 1383242 1371069 Page



135900412 1347044 37609496



Array O/P



After Array Losses



After Temp Losses



After Inverter Losses



After Cable Losses



After TXR Losses



Monthly Energy Genera tion



Year



Guaranteed Annual Output (KWH)



KWH



KWH



KWH



KWH



KWH



KWH



KWH



1



1613820



6240 6570 6940 6800 6380 5810 4970 5210 6300 6550



5803 6110 6454 6324 5933 5403 4622 4845 5859 6092



5046 5230 5380 5100 4732 4333 3790 4017 4804 4995



4895 5073 5218 4947 4590 4203 3676 3896 4660 4845



4797 4972 5114 4848 4498 4119 3603 3818 4567 4748



4701 4872 5012 4751 4408 4037 3531 3742 4476 4653



145721 136428 155358 142542 136653 121110 109456 116001 134271 144253



2 3 4 5 6 7 8 9 10 11



1597682 1581705 1565888 1550229 1534727 1519379 1504186 1489144 1474252 1461279
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Nov Dec



4.49 4.12



30 Deg 30 Deg



6.22 6.17



36 33



61 58



6220 6170



5785 5553



4847 4728



4702 4587



4608 4495



4516 4405



135476 136552



Output in thr first year 1613820 KWH



Generation after 25 years 80(%)



13.1



12 13



1448420 1435674



14 15 16 17 18 19 20 21 22 23 24 25



1423040 1410517 1398104 1385801 1373606 1361518 1349537 1337661 1325890 1314222 1302657 1291193



ANNUAL ENERGY OUTPUT



1 2 5 M W p S o l a r P h o t o voltaic Power Plant for Manav Sewa
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14.0 PROJECT IMPLEMENTATION SCHEDULE



(FOR 5 MEGAWATT POWER PLANT)



S. No. 1 2 3 4 5 6 7 8 9 10 11 12



Activity Signing of implementation agreement & Receipt of advance Detailed Survey and Approval of Designs, Drawings etc. Commencement of Civil Works Manufacture & Start of Transportation of Modules Import of PCU & Procurement of other items Installation of sub-Station Receipt of Materials at site. Completion of Civil Works System Installation Testing and Commissioning Total Time for one megawatt Total Time for 5 Megawatt



125 MWp Solar Photovoltaic Power Plant for Manav Sewa



Time Schedule (Days) From award of work 0 15 30 100 180 120 200 210 250 270 270 360
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15.0 Scope of Work a.



b.



Jobs in the scope of CEL i)



Site survey and Layout Planning.



ii)



Design, development and supply of all components of the SPV Power Plant, (i.e. 5MWp).



iii)



Transportation of all sub-systems of SPV Power plant up to the site.



iv)



Installation and Commissioning of 5 MWp SPV Power plant, Synchronizing the Output Power from SPV Array with the AC Mains at LT side of the 33 KV Substation, and Stepping-up the same upto 33 KV for feeding into the National grid.



v)



Installation and Commissioning of 33KV Electrical Sub-station of 6 MW Capacity (5 Nos. of 1.2 MW Capacity each).



vi)



Training of engineers and staff deputed by Manav Sewa as per agreement.



Jobs in the scope of the Purchaser i)



Arranging a shadow-free land for SPV array.



ii)



Arranging the 33 KV transmission line (as per IE rules) from the nearest JVVNL Substation (33 KV or 132 KV) to the site.



iii)



Obtaining statutory clearances of any type, wherever required.



iv)



Providing Security and Logistic assistance to the CEL team during execution of the project.
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16.0 P R I C E S S.NO. COMPONENT



1.



SPV Module



2.



Structures



3.



Field Junction Box Outdoor Electrical ACDBs Grid-Tie Inverter 11 KW Rating



4.



5.



TYPE AND/ OR MODEL NO.



CEL make 160Wp SPV Modules. 14 Module type



600



3000



25



125



Hansel or equivalent



90 Nos.



450 Nos.



1.5



7.5



Reputed make with appropriate circuit breakers SMA, Germany



32 Nos..



160 Nos..



1



5



90 Nos.



450 Nos.



130



650



1 Set. (for all the 5 ) As required



3.5



17.5



10



50



8.



Lightening arrester



9.



Earthing



10.



33 KV Substation



11.



LT Panel



Reputed Make As per IE Rules Reputed Make As per IE Rules Reputed Make As per IE Rules Reputed Make As per IE Rules



12. 13.



Civil Works Installation & Commissioning



TOTAL



31500Nos.



Amount Amount For 1 MWp For 5MWp Rs. Rs. (Lakh) (Lakh)



2250 Nos.



SMA, Germany



7.



6300 Nos.



QUANTITY For 5 MWp



450 Nos.



Remote Monitoring System Cables



6.



QUANTITY PER MWp



1 Set.



CONFORMING TO BIS 1.1 KV Grade, UV Resistant (As per tender)



As required



01 Job



01 Job



1.5



7.5



01 Job



01 Job



2.5



12.5



1 Set



1 Set 20



100



1 Set



1 Set



1 Job 1 Job



1 Job 1 Job



5 25



25 125



825



4125



(Rupees Lakh)



Total Project of 125 MWp



1 MWp = Rs. 8.25 Cr.
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[DOCUMENT TITLE] 5 MWp Each Unit ( 5 x 25)



5 MWp = Rs. 41.25 Cr. 125 MWp = Rs.1031.25 Cr.



( Rupess One Thousand Thirty One Crore & Twenty Five Lacs Only)



17.0 Terms & Conditions 1



Taxes & Duties Presently, Solar PV products are exempted from Central Excise duty. However, the same will be charged extra if applicable at the time of despatch. The VAT on supply & service tax on Installation & commissioning is to be charged extra (current rate of VAT is 5% & Service Tax is 10.3%).



2.



Payment terms FOR SUPPLY 25% Mobilization advance payment is to be made along-with confirmed purchase order, which shall be adjusted from running bills on pro-rata basis. Balance 75% payment shall be released through an Irrevocable Letter of Credit (sight LC). The materials shall be dispatched in the batches of 1 MWp each.. A running bill against supply of every batch of 1 MWp shall be produced along with dispatch documents for this purpose.



FOR Installation & Commissioning Payment for installation and commissioning shall be made on completion of each power plant of 1 MWp against running bills on pro-rata basis. 3.



Inspection The materials can be inspected at our Works before dispatch.



4.



Project Commissioning As per the schedule given in 14.0



5.



Warranty
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[DOCUMENT TITLE] The system shall be warranted against all the manufacturing defects for a period of one to twenty five years from the date of dispatch, as per the following. This warranty shall not apply to any damage or defect arising out of wilful damage and/or misuse of the equipment. Sub-System SPV Array



Period of Warranty 25 Years



Power Conditioning Unit



5 Years



Other BOS



1 Year
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Extent of Warranty Replenishment of lost Power after accounting for the degradation factor guaranteed by CEL Repair / Replacement depending upon type of damage or defect. Repair / Replacement depending upon type of damage or defect.
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SCHEMATIC DIAGRAM OF 1 MWp SPV POWER PLANT
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CENTRAL ELECTRONICS LIMITED : COMPANY PROFILE Central Electronics Limited (CEL) is a Public Sector Enterprise under the Department of Scientific and Industrial Research (DSIR), Ministry of Science & Technology, Government of India. It was established in 1974 with an objective to commercially exploit the indigenous technologies developed by National Laboratories and R&D Institutions in the country. CEL is one of the rare companies which utilized the home grown technologies during all these years of its existence. CEL has developed a number of products for the first time in the country through its own R&D efforts and in close association with the premier National & International Laboratories including Defence Laboratories. In recognition of all these efforts, CEL has been awarded a number of times with prestigious awards including “National Award for R&D by DSIR”. CEL is pioneer in the country in the field of Solar Photovoltaic (SPV) and it has developed state-of-the-art technology with its own R&D efforts. CEL‟s PV modules have been test qualified to International Standards IEC 61215 by the European Commission, Joint Research Centre, ISPRA, Italy & TUV Rheinland, and Germany. CEL is a major (and the only Indian) supplier of Digital Axle Counters to Indian Railways. It is a regular supplier of Electronic Signaling and Safety Equipments to Indian Railways. The company has modern infrastructure and a well developed quality system to manufacture its products to International standards. CEL is ISO-9001:2008 certification, backed by a strong group of high dedicated and well qualified R&D team. CEL has developed a number of critical components for strategic applications and is supplying these items to Defence.
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List of Plant & Machinery installed in SPV group of CEL i).



Solar Cell Manufacturing 1. 2. 3. 4. 5. 6. 7. 8. 9. 10.



ii).



Wet Chemical Station Rinser & Drier Conveyor Diffusion Furnace (BTV, USA) Plasma Etcher (Mards, USA) Automatic Screen Printer (Deck, Japan) Semi Automatic Screen Printer (TPK, Canada) IR Firing Furnace (RTC, USA) Solar Cell Tester (New Sun, Canada) Laser Scriber (Flood, USA) Passivation Furnace (Tempress, Holland)



SPV Module Manufacturing 11. 12. 13. 14. 15.



Laminators (Spire, USA ; HHB, India) Sun Simulators (Spire, USA ; New Sun, Canada) Curing Oven (CEI, India) Defluxing Station Semi Automatic Tabbing Equipment (Spire, USA)
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MANUFACTURING FACILITY / CAPACITY



Central Electronics Limited (CEL) a ISO9002:2000 certified, Public Sector Enterprise under the Ministry of Science & Technology is pioneer in the country in the field of Solar Photovoltaics and is manufacturing Crystalline Silicon Solar Cells, Modules and Systems. The technology is completely indigenous and has been developed with in-house R&D efforts. The technology is State of the Art and the average efficiency of the solar cells is 15 to 16% which is being upgraded continuously. CEL has fully equipped Solar Cell and Solar Photovoltaic Module manufacturing facility with installed capacity of 13 MW per year.
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TESTING FACILITIES CEL has fully trained manpower and adequate infrastructure for testing of Solar Cells, Solar PV Modules, Complete SPV Systems and individual components and raw materials. State of the art Solar Cells Testers and Sun Simulators (New Sun, Canada; Spire, USA) have been installed for testing of Solar Cells and SPV Modules. A fully equipped test bed has been developed in the demonstration area for testing of Solar PV Pumps. Bore wells are also available for testing Solar Pumps under field conditions. Battery Charging/discharging (cycle test) can also be carried out in house with the help of battery chargers. List of some major equipment’s/instruments for testing is given below: 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13. 14. 15. 16. 17. 18. 19. 20.



Module Testers (Sun Simulators) Solar Cell Testers Non-contact Resistivity Gauge Vernier Callipers & Micrometres Ana log & Digital Multi meters Clamp Testers Battery Chargers DC Power Supplies Water Meters Digital Flow Meters Pressure Gauges Pyrano meters Suryamapies Bevel Protractor Stop Watches Rheostats Thermometers Ano disation Thickness Gauges Ovens & Cold Chambers for Environmental Tests Weighing and Spring Balance



List of QC Equipment 1. 2. 3. 4. 5. 6. 7. 8.



Sun Simulators (Module Tester) Solar Cell Testers Non-contact Resistivity Gauge Thickness Profiler Microscope Vernier Height Gauge Vernier Callipers & Micro meters Bevel Protractor
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Ana log & Digital Multi meters Thermometers V / I Measurement Set-up Dial Callipers Weighting and Spring Balance Break down and Insulation Tester Suryamapi Pyranometer DC Power Supplies Ovens Cold Chamber Anodisation Thickness Gauge Tachometer Pressure Gauge Gas Pressure Regulator Rheostats Stop Watch Clamp Tester Water Meters and Flow Meters AC/DC Power Analyser Insulation Tester High Voltage Tester Oscilloscopes



Testing Facility 32. 33. 34. 35.



Solar Cell Solar PV Module Test Bed for Solar Pump Incoming / Finished Goods



MILESTONES OF SOLAR CELL/MODULE TECHNOLOGY DEVELOPMENT AT CEL 1.



Development of first indigenous Solar Cell



1977



2.



Development of first indigenous Solar PV Module



1978



3.



Pilot Plant Production of Solar Cells and Modules



1981



4.



Incorporation of screen printing technology in solar cell processing



1983
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Started volume production of highly specialized intrinsically safe modules for use on 1983 offshore oil/gas platforms of ONGC.



6.



Unique Ultra Low Weight SPV Panels for “Jawan Back Pack” carried Wireless Communication Sets for Army.



1984



7.



Incorporation of lamination technology for PV module assembly



1986



8.



Start of commercial scale production



1991



9.



Large increase in solar cell efficiency using Laser Grooved Buried Contact (LGBC) Technology ( 2nd company in World to use this technology)



1994



10.



Incorporation of diffusion by screen printing for solar cell processing with uniform doping Test certification of PV modules as per IEC61215 by European Joint Research Centre of EU, ISPRA, Italy Process optimization for achieving more than 15% solar cell efficiency Capacity expansion of annual manufacturing levels to 15 MWp (due solely to market limitations not technological or production limitations) with large built-in capacity to quickly increase production volume to 125 MWp . Achieving more than 16% average solar cell efficiency over large commercial production volumes at state –of -art plant of around 15,000 cells a day (not a few cells in the laboratory) (world class) TUV Certification for PV modules as per IEC 61215 (Ed.-II) & IEC 61730 (Part I & II) Processing of Internationally state-of-art 156mm X 156mm Crystalline Silicon Wafers, Cells and Modules in volume.



1997



11. 12. 13.



14.



15. 16.



1998 2000 2005



2006



2009 2009



MILESTONES/ACHIEVEMENTS IN SOLAR APPLICATIONS 1. 2. 3. 4. 5. 6. 7. 8. 9. 10.



1978 First Solar PV operated radio set in Jammu & Kashmir 1980 First Solar Lighting System installed at SOS children‟s village, Leh 1981 First Solar Powered Water Pumping System at Awania, Gujarat. 1989 Solar Water Pumping Systems under National Drinking Water Mission 2x10 KWp Solar Power Plants for Dr. MS Swaminathan Foundation, Chennai 1993 15 KWp Grid Interactive Power Plant for TEDA in Kayathar (TN) 1995 Solar electrification of a village in Cuba under ITEC Programme of the Ministry of External Affairs (MEA), Govt. of India 1996 Transfer of Technology to Manufacture Solar PV Panels and Systems to Scientific Studies and Research Centre(SSRC) , Syria (250 KWp Capacity) Solar electrification of remote village in Mali , under ITEC Programme of the 1997 Ministry of External Affairs (MEA), Govt. of India 1998 Solar electrification of a remote village in Myanmar, under Technology Demonstration Programme of the Ministry of New & Renewable Energy (MNRE), Govt. of India
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13. 14. 15. 16. 17.



18. 19. 20. 21.



26 KWp Solar Power Plant at Sagar Islands in West Bengal Solar electrification of two remote villages in Namibia, under Technology Demonstration Programme of the Ministry of New & Renewable Energy (MNRE), Govt. of India Solar electrification of 90 Tribal Villages in Bastar, Chattisgarh State Solar Electrification of remote village in Nepal under the Ministry of External Affairs (MEA), Govt. of India Installation of 30 KWp Solar Power Plant at Taj Mahal 25 KWp Power Plant for PEDA in Chandigarh using State-of-Art Building Integrated Photovoltaic (BIPV) Modules Transfer of Technology to Manufacture Solar PV Panels and Systems to Ministry of Science & Technology, Govt. of Sudan for 1 MWp plant at Khartoum Installation of 200 KWp Roof Top Solar Power Plant for Brahma Kumaries Education Society ( First of its kind in India) Solar Electrification of 101 villages in Afghanistan Manufacture, Supply, and Installation of 5 KWp Solar Power Plant for DMRC at Metro Bhawan, New Delhi. Manufacture, Supply, and Installation of 50 KWp Solar Power Plant at Rashtrapati Bhawan



1999 2000



2001 2001 2002 2004 2005



2006 2007



2009



SOLAR PHOTOVOLTAIC SYSTEMS SUPPLIED BY CEL AS ON 31.12.2009



S.No. 01. 02. 03. 04. 05. 06. 07. 08. 09. 10. 11. 12. 13. 14. 15.



NAME OF THE SYSTEM RURAL WATER PUMPING SYSTEM (TULLU) RURAL WATER PUMPING SYSTEM (SURFACE PUMP) STAND ALONE STREET LIGHTS INDOOR LIGHTING SYSTEM SOLAR PV LANTERN SYSTEM LIGHTING-CUM-TV RECEIVER SYSTEM MEDICAL VILLAGE REFRIGERATION SYSTEM MULTI USE VILLAGE POWER PACKS/ MICRO POWER STATION/POWER PLANTS SPV POWER SOURCE FOR VERY LOW POWER (UNMANNED) TV TRANSMITTERS/TRANSPOSERS SPV POWER SOURCE FOR MARR/MACE COMMUNICATION SYSTEM DEFENCE SYSTEM DEEPWELL WATER PUMPING SYSTEM LIGHTING SYSTEM FOR RURAL ADULT EDUCATION OBSTRUCTION WARNING LIGHT SYSTEM FOR CIVIL AVIATION SPV POWER SOURCE FOR DOT‟s SINGLE CHANNEL VHF RADIO TELEPHONE EQUIPMENT
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QUANTITY 957 833 32797 146106 121619 704 52 30 487 13 570 725 1616 34 59521



[DOCUMENT TITLE] 16. 17. 18. 19. 20. 21. 22. 23. 24.



SPV SYSTEM FOR POWERING OF COMPOUND LIGHTS/GARDEN LIGHTS & WATER PUMPING SYSTEM SPV SYSTEM FOR DIESEL/PETROL DESPENSING UNIT CATHODIC PROTECTION SYS. FOR OIL PIPELINES UNMANNED RAILWAY LEVEL CROSSING/WARNING SYSTEM SPV POWER SOURCE FOR DOT‟s MULTI ACCESS RURAL RADIO COMMUNICATION SYSTEM SPV POWER SOURCE FOR VILLAGE ELECTRIFICATION TERRESTRIAL & DIRECT-FROM INSAT TV RECEIVERS SOLAR POWERED TRAFFIC SIGNAL LIGHT SYSTEM OTHERS TOTAL



2 16 12 56 1831 242 1253 1 831 3,70,308



IN ADDITION LARGE NUMBER OF SPV SYSTEMS HAS BEEN INTEGRATED & INSTALLED BY OTHERS USING CEL MADE SPV MODULES.



CEL IN SOLAR PHOTOVOLTAICS GENERAL Central Electronics Limited (CEL), is a public sector company wholly owned by the Government of India. CEL is Nation‟s Pioneer in all aspects in the field of Solar Photovoltaics (SPV) having started R&D and production of Solar Photovoltaics as far back as 1978. It has a most modern plant to manufacture Solar Cells, Solar Panels and Systems at Sahibabad on the outskirts of Delhi with an annual production capacity of 10 MWp. It plans to step up that capacity steeply once the world economy comes out of its present economic downturn. Based on state-of-art technology developed completely in-house, CEL is an ISO-9001:2008 company. CEL‟s mission is to achieve excellence in the technology & manufacturing of Solar Cells, Solar Panels and Systems and be a market leader in Solar Energy worldwide. As one of the pioneer manufacturers of Solar Photovoltaics in the world, with a product portfolio of over 30 different types of SPV systems ranging from: industrial to rural & remote area, CEL has excellent strengths in all aspects of Photovoltaics. CEL is one of the very few companies in the world with a large-scale solar cell and solar panel production capability as well as systems design, engineering manufacture and support capability, built and nurtured entirely through in house R&D efforts over the last 30 years. Over this period, CEL has also built up a highly skilled and large pool of person power, with direct hands-on experience on every aspect of SPV. The thrust at CEL is, as in other top SPV leaders, in three directions; to drive down SPV costs by making continuous technological advance in all aspects of manufacturing methods of solar cells & panels and in design, engineering & manufacturing of SPV Systems, increase in manufacturing volumes of both and to develop innovative and cost effective applications of SPV 125 MWp Solar Photovoltaic Power Plant for Manav Sewa



[DOCUMENT TITLE] technology to prove them out in the field on a large scale and then to put them into mass manufacture and sale worldwide.



TECHNOLOGY The technology base in CEL is vertically integrated covering all aspects of SPV. CEL has built up expertise on the production of solar cells and modules, based on technology that is both state of-art and locally developed. It carries out substantial R&D to continually update its technology. In addition, the internationally acknowledged expertise of CEL also covers the design, development, manufacturing, integration, installation, servicing, and consultancy with respect to various solar photovoltaic systems. Our PV modules have been test qualified to the International Standards “IEC 61215 (Edition-II)”, certified by TUV Rhineland, Germany.



EXPORTS: SYSTEMS & PRODUCTS CEL is proud to have showcased Indian PV Technology in many Asian, African and Latin American countries over the last two decades. In the last 15 years it has installed & commissioned a wide range of SPV Power Sources and trained hundreds of local engineers & technicians to operate & maintain them. As far back as 1990, CEL supplied & installed various Solar PV systems at a remote village “Hitam Ulu ” near the capital of Sumatra in Indonesia. Since then, CEL has exported Solar PV Home Lighting systems, Solar PV Street Lighting Systems, Solar PV Water Pumping Systems, Solar PV Vaccine Refrigerator System and Solar PV Power Plants to many Asian countries like Afghanistan, Bangladesh, Bhutan, Myanmar, Mongolia, Nepal and Oman etc. In 1995, CEL electrified a village “La Magdalina” in Cuba through Solar Energy. All the house hold was provided with Solar PV Home Lighting Systems. CEL also provided Solar PV Street Lighting Systems in selected locations of the village along with Solar PV Refrigerator System for the Health Centre and Solar PV Water Pumping System for drinking water. In 1997, CEL electrified one village in Mali through Solar Energy with funding from ITEC Programme of Ministry of External Affairs (MEA), Govt. of India. Since then, CEL has been regularly exporting large numbers of Solar PV systems to Mali on direct commercial terms under a co-operation programme with the Govt. of Mali. In October 2008, CEL signed an Agreement with the Govt. of Mali for co-operation in the area of SPV for the next 5 years. Since 2001 CEL has been regularly electrifying complete remote villages in Nepal through Solar Energy. CEL has electrified 14 villages and more orders have been executed. In 2006, CEL electrified a village “Khadrab” in Sudan for common facilities for the villagers like street lights, computers in schools, indoor home lights, solar PV systems for community centres and mosques etc. The project was funded by the Ministry of New & Renewable Energy (MNRE), Government of India. However, impressed with the performance of our PV products the Ministry of Science & Technology (MOST), Govt. of Sudan is continuously purchasing Solar PV Modules and systems from CEL for their village electrification projects which amounts to about Rs.10 Crore. All these have been sold commercially with no Government funding. 125 MWp Solar Photovoltaic Power Plant for Manav Sewa



[DOCUMENT TITLE] In 2007, CEL executed a prestigious order for total electrification of 101 villages in the remote areas of Kapisa, Balkh, Badghis, Badakhshan & Kandhar Provinces in Afghanistan through Solar Energy. The Rs. 10 Crore project was funded by Ministry of External Affairs, Govt. of India under the Cooperation Programme (ITEC). The SPV Systems involved were Solar Home Lighting Systems and Solar Lanterns. Apart from the above countries over 1999 to 2009, CEL has exported its PV products in large quantities to many other African countries like Senegal, Burkina Faso, Namibia, Mozambique, Zambia, Nigeria and Uganda. The total export earnings to date have been about Rs. Five Crores. The vast majority of these have been on a commercial basis. CEL has also exported Solar PV Systems to Latin American countries like Colombia and Guyana again with only the first project funded by ITEC Programme, by Ministry of External Affairs.



TECHNOLOGY TRANSFER ABROAD



In 1995, CEL has successfully installed and commissioned a 250 KWp Solar PV Module Manufacturing line and transferred Solar PV Systems Technology to Scientific Studies and Research Centre ( SSRC), Syria. The plant was successfully operated to the full satisfaction of the Syrian authorities. Based on the excellent performance of the SPV Systems supplied by CEL to Ministry of Science & Technology (MOST), Sudan, they decided to enter into an agreement with CEL in 2004 for setting up a 1 MWp Solar PV Panel Manufacturing Plant in Khartoum, Sudan. Accordingly, in 2005-06 CEL has transferred the technology and established a 1 MWp Solar Module Manufacturing Plant for the Ministry of Science & Technology ( MOST), Govt. of Sudan. Sudanese engineers have been trained in India for proper operation and maintenance of the plant. The plant is running successfully to the full satisfaction of the user agency. Based on the success of above transfer of Technology projects CEL has signed an agreement with Govt. of Mozambique and Mali for similar projects which are under process. CEL is proud of having shared its technology within India and also in other countries under the SouthSouth Co-operation programme.



SOLAR POWERED PETROL / DIESEL DISPENSING SYSTEM
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[DOCUMENT TITLE] CEL had installed the World‟s First Solar Powered Diesel Dispensing System for Indian Oil Corporation Limited ( IOCL) at Arora Service Station, Sardar Patel Marg, New Delhi in 1982. The Dispensing Unit was operated through a suitable Solar PV array, Battery Bank and Electronic controllers. Subsequently during 1992-93, CEL executed an order from IOCL for supply and installation of Petrol / Diesel Dispensing Units and some Solar PV Lighting Systems. The Units and Systems were installed successfully at 16 retail outlets and performed satisfactorily for many years. The system comprises a suitable Solar PV Array, Battery Bank, Charge Controller and Inverter. The systems were used at locations on the fringes of major cities where the grid power supply was erratic or there were long outages or at remote locations. They were installed at the following places: 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13. 14. 15. 16.



Allahabad Bareilly Chandigarh Chennai Delhi Hyderabad Hotel (Remote Location) Jaipur Kolkata Lucknow Leh (Remote Location) Noida Nagpur Parwanoo (Remote Location) Trivandrum Udaipur



SPECIAL SPV PROJECTS UNDERTAKEN BY CEL



During 2006, CEL has installed a 200 KWp Solar Power Plant for Brahma Kumaries Education Society ( BKES) at Om Shanti Retreat Centre, Manesar, near Gurgaon, Haryana. The solar power plant is the largest roof top install ion in India. The project has been partially funded by the Ministry of New & Renewable Energy(MNRE). The power plant is a show case of CEL’s capability and expertise in the field of Solar PV Power Plant. The power generated is being used for running the Society‟s lights, fans, computers, communication equipment and all other essential loads.
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Recently in February 2009, CEL received a prestigious order for installation of a 50 KWp Solar Power Plant at the auditorium in the Rashtrapati Bhawan. The plant has been designed to power the auditorium lights including the Public Address System and Street Lights around it. The plant was successfully commissioned in July 2009. In addition to this, 100 Nos. of standalone Solar Street Lights have been installed on important internal roads of Rashtrapati Bhawan. The main objective of the project is to show-case “Indian Solar PV Technology” to visiting foreign dignitaries. On 25th July, 2009, “Roshni” programme was organized at the auditorium. The Solar Power Plant and Solar Street Lights were appreciated by the President of India in the presence of the Cabinet Minister of New & Renewable Energy, Govt. of India.



EXPERIENCE IN SPV VILLAGE ELECTRIFICATION



Over the past several years, CEL has designed engineered manufactured and installed a large number of SPV systems for a very wide range of applications as part of Village Electrification Programme, with a strong focus on those used in remote areas. The following are some of the specific SPV Village Electrification Projects undertaken by CEL: 1.



During 2001-2002, CEL electrified 90 Tribal villages in Dantewara Dist. of Bastar, District of Madhya Pradesh, spread-over a very large area in deep forests. The project was carried out in a Naxal infested area under very difficult and hostile condition. Ministry of Tribal Affairs and Ministry of New & Renewable Energy, Govt. of India sanctioned the project jointly. With the success of this project, started the concept of “ SPV Remote Village Electrification” in the country.



2.



Electrification of 200 remote villages in Jharkhand State through Solar PV Systems.



3.



Electrification of more than 250 remote villages in Uttrkhand State through Solar PV Systems.



4.



Electrification of around 100 remote villages in Uttar Pradesh through Solar PV Systems.



5.



Electrification of remote villages of Tipaimukh & Churachandour Blocks of Churachandpur Dist. of Manipur State.



6.



Electrification of around 1000 remote villages in Assam State through Solar PV Systems.
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Electrification of remote villages of Leh, Ladakh through Solar PV Systems.



8.



Complete electrification of Several Villages on Sagar Islands in the Sunderbans Delta in State of West Bengal.



Electrification of around 200 remote villages in the Karnataka State through Solar PV



Systems.



Electrification of around 100 remote villages in the Kerela State through Solar PV Systems. CEL is proud to be associated with the Indian Railways by providing the Solar PV Power Systems for various applications. Over the last two decades, CEL has supplied a large number of Solar PV Panels and systems to Indian Railways all over the country. Some of the applications for which CEL has supplied Solar PV Power Systems are given below: 1.



Solar Powered Unmanned, Gate-Less Railway Level Crossing Radio Warning System (SOLAGARD) CEL developed over 1988 to 1989, an extremely rugged and reliable low cost Solar Powered Remote/Rural Railway Level Crossing Radio Warning System trade Marked/ Branded by CEL as SOLAGARD, in association with the Research Designs and Standards Organization (RDSO) of the Railways for providing early warning of a train/locomotive approaching the unmanned gate-less level crossing, to the people and road traffic crossing the Railway line.



System Operation: A track -embedded sensor- actuated Solar Powered VHF transmitter located 3-4 Kms., from the level crossing at the Far End sends a coded radio signal towards the crossing when an approaching train crosses the Far End. The radio signal is received by a solar powered VHF receiver located at the crossing (Gate End) which, after decoding, actuates an Audio-Visual Alarm for forewarning buses, trucks, cars, cyclists, bullock carts & humans of the approaching train / locomotive.
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Unique System: SOLAGARD is a unique and First-of-its-kind SPV Powered System anywhere in the world. It has been patented as SOLAGARD Brand Name (Registered), not only in India but in several countries both developing and highly industrialized. To date 86 SOLAGARD SPV Systems have been manufactured and installed in India. There are around 9000 unmanned, gateless railway level crossings in India alone. Other country markets are being actively pursued. 2.



Solar PV Power Systems for Optical Fibre Communication Equipment: The Solar PV Power System for Optical Fibre Communication Equipment charges a 48V, 120AH/200AH battery bank, which is being used for Communication Network between Railway Stations. In 2007-08, CEL executed first order at Lucknow-SultanpurJafrabad Section of Northern Railway. As of date, more than 50 such systems have been supplied & installed.



3.



Solar PV Power Systems for Integrated Power Supply: The Solar PV System feeds power to Integrated Power Supplies (of various ratings) different ratings of Power Supplies, being used for Railway Signalling & Control Equipment. In 2005-06, CEL executed first order at Jammu-Udhampur Section of Northern Railway. As of date, more than 110 such systems have been supplied & installed.
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SPV POWER SOURCE FOR TELECOM APPLICATIONS During 1992-93 CEL received a prestigious order from Department of Telecommunication (DOT) of the Govt. of India, for supply of Solar Photovoltaic Power Sources for Multi Access Rural Radio (MARR) / Single Channel VHF Radio Telephone Equipment. For the next five years CEL continued to supply similar systems to DOT with the total number standing at more than 60,000 systems as of 2008 and we have more orders coming in. CEL has also supplied a large number Solar PV Power Sources for Microwave Communication Repeater Stations of DOT. The first such system was supplied and installed at a place near Jaipur during 1994-95. Since then many more such systems have been supplied. Subsequently, from 1996-97 onwards CEL executed orders for supply and installation of a large number of Solar PV Systems for different types of VHF, UHF and Microwave Communication Repeater Stations for the Army‟s Corps of Signals at various locations. CEL was first SPV company in the country and in the world to make, supply, install and commission such SPV Power Sources. =========================================================================



TREES FOR INDIA In order to bring biodiversity to this solar power plant, we are dedicated to implement the landmanagement system ROSARY RIDGEBED ROUNDABOUT ® for persistant livelihood. Following links are giving a smart grid project in provision to MSCS President ,GERMANY, Sir Uwe AE. Rosenkranz.



For more information, pls contact the Project Manager personally: Uwe Rosenkranz CEO ROSARY Guckenbuehlstrasse 19 72475 Bitz BW-Germany Tel. ++49  7431 8752 email: [email protected] internet: http://www.Uwe-Rosenkranz.de webshop: https://supr.com/Rosy *We claim to appoint ArchBishop Uwe AE.Rosenkrany as UN/DESA affiliated President of MSCS and give full authority to him for collecting funds, donations, sponsorings, collecting of finances at gatherings, conventions, meeting or conferences, be it life face to face or virtual.
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Request for Proposal - Care Nepal 

Support a 5 year project funded by Big Lottery Fund, UK, is seeking a consultant / organization to produce a video documentary on role of EMPHASIS in ...
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Request for Proposal - Care Nepal 

Synopsis: Enhancing Mobile Populations' Access to HIV and AIDS Services, Information ... Proven experience in making documentaries on development issues.
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