Contract for the Design, Supply and Installation of an Energy Storage SystemNOTE – this specification will not be updated. Please refer to the live specification on the electronic tendering portal - https://supplierlive.proactisp2p.com/Default.aspx 

PC692
Specification
[bookmark: _GoBack]Design, supply and installation of an energy storage system which allows for greater control and flexibility of electricity usage, enabling energy stored during periods of low demand to be utilised when required. 
Installation address - South Staffordshire Council, Wolverhampton Road, Codsall, WV8 1PX.
System should allow users to save and store electricity locally and switch to this stored supply at any time. On site renewable energy will need to be integrated with the system to provide the maximum cost benefit, including:
· Eliminating the need for inverters on renewables
· Increasing the ROI levels of renewable installations
· Storing energy generated by on-site renewable technologies
· Full design
· Full site UPS for 1 hour.
· The warranty for the equipment must be for 15 years – as a minimum a fully-inclusive warranty covering all labour, site repairs and breakdowns, site attendance, all parts supply, install, disposal, and associated administration.
· The system must use Samsung or equivalent SDI batteries that have a 15 year warranty covering replacement of parts and maintenance. If using equivalent, demonstration of their equivalent status will be required before installation.
· A manned response to a system issue shall be within 8 working hours (9am to 5pm) during the warranty period.
· A component issue replacement shall be within 14 working days.
· Supplied, installed and fully commissioned within 12 weeks or less from issue of the Purchase Order

The system must be able to store and supply energy as and when required and must be able to remove the full load from the Grid during Triad events and red tariff DUoS periods. The storage response speed must allow the system to participate in Firm Frequency Response (FFR) and Enhanced Frequency Response (EFR) Grid incentive schemes. It must include full UPS on the total site load for one hour and engage within one cycle (less than 20ms). 

The system is to be located within the building in a specific room so this must be constructed and installed on site and additional partitions may be needed to be fitted to secure the system. Site visit is advisable.

The system needs to be able to increase the backup time on site by simply adding battery cabinets. The upgrade will not require any factory modifications or dedicated tools.

The Storage Systems PCS (Power conversions system) must be a true bi – directional inverter and conducts both rectification and inversion through a 3 phase full bridge conversion. An isolation transformer (400V/315 dyn11) will feed the power conversion system, as the voltage requirements may differ depending on the DC booster circuit and string voltage. When charging the storage, the rectifier (actively controlled by an advanced dc charging algorithm) will feed the storage medium through an EMC filter to reduce the transfer of electromagnetic noise between the drive and mains power supply.  When discharging to the load or grid, the inverter will output a true sine wave using multi step PWM modulation techniques feeding through an LC filter to attenuate noise from the initial sine wave, before feeding the load or grid. 

The architecture of the Energy Storage System must be parallel distributed, to be more precise, the load will be shared between all power modules in each phase. In this way, during normal run, no power module will be inactive or in standby. In a redundant configuration, if one module fails all the others ones will take the relevant load without any interruptions or transfer time at the output of the Storage System. In case of a one module failure, the power is guaranteed by the others modules.

The Storage System must have modular architectures based on identical power modules which can be interchanged and connected in parallel, inside the battery enclosure. Similarly, batteries must be contained in battery modules (battery drawers) identical and interchangeable, to be installed in the system in series and parallel in order to obtain the correct battery voltage and required back up time. A system will be not accepted where one or more modules are kept in standby just as spare to be used only in case of another module failure. Power modules will be equipped with control and self-diagnostic circuits, in order to easily identify the faulty module and the specific failure inside it. 

Each Power Module will be composed by following functional blocs:
· Inverter
· Booster
· Battery Charger
· Rectifier/PFC
· Automatic Bypass

The rectifier must include a control and regulating circuit (PFC), which in addition to normal rectifying functions will allow the:
· Automatic correction of the power factor to the at value >0,99 
· Reduce the Harmonic Distortion of the input current obtaining THDIin = 3% with nominal load.

The inverter must be based on a switching IGBT circuit with High Frequency PWM, and must be able to transform the DC supply, coming from rectifier/PFC or booster, in case of battery run, in AC voltage. Furthermore must be present also control circuits which guarantee:
· Arrest and protection of the inverter in case of strong and long overloads;
· Keep the harmonic distortion of the output voltage less than 1% (THDuout < 1%) either in normal run or in battery run.
· Arrest and protect the inverter in case of over temperature of power converters elements.
· Manage the speed of the fans accordingly with internal temperature and applied load.

The booster must transform the battery DC voltage from the nominal value of 580Vdc, to the dual, positive and negative buses, with middle point referred to the passing through neutral. From the positive bus the inverter will obtain the positive half period of the output voltage sine wave, from the negative bus the inverter will obtain the negative half period of the output voltage sine wave. Protection circuits must be present on the booster to protect the booster circuit in case of overload.

The battery charger must be equipped with control and regulation circuit both for charging voltage and current to batteries, in order to have a controller battery charge and optimize the battery life. The Storage System must charge batteries with an initial and continuous bulk charge until 75% state of charge. This is followed by an absorption charge and ends with a float charge until 100% state of charge. During normal run the Storage System will execute periodically a battery equalising in order to recover natural charge leakages and keep all batteries at the same capacity. This battery charging cycle will increase the batteries life time over the expected twenty five years, with relevant reduction of the maintenance costs. The battery recharge must be available also when the Storage System is turned off.

The Automatic bypass must be composed by following parts:
· Static switch with zero time for intervention, connected in parallel with an electro-mechanic switch which needs a transfer time but with zero heat dissipation.
· Microprocessor Logic command and control which will attend to:
· Automatically transfer the load to the mains, as soon as following anomalous events occur: overload, over temperature, voltage runaway on the DC buses, anomalies on the inverter.
· Automatically transfer back the load from the mains to the inverter as soon the anomalous event expires.
· Automatically disable the bypass function in case of output voltage and Mains are not synchronized.

The command board must be equipped with microprocessor of suitable computational power. The command board must manage all functions of the Storage System and will execute the following jobs:

1. Automatic recognition of the number of connected modules.
2. Automatic setting of the maximum reactive power that can be provided on the output.
3. Individual serial communication with the power modules by a dedicated line.
4. Recognition of a faulty module and diagnosis of the relevant fault.
5. Synchronization of the output voltage with the input voltage.
6. Generation of a reference sinewave curve to form the output voltage wave.
7. Control of the PFC, inverter and booster circuits in each power module.
8. Management of the automatic bypass.
9. Management of the battery runtime.
10. Management and recognition of the signals and measurements from each module.
11. Management of the user interface.
12. Management and memorizing of UPS history parameters and data.
13. Alarm and events memory with association of the time and date of the events.

The hermetic, maintenance-free stationary Lithium Nickel Manganese Cobolt Oxide batteries are housed in one or more enclosures. The positive and negative battery connections are to be protected by an adequate fuse-holder isolating switch.

The complete set of batteries shall consist of at least 9 units so as to obtain an overall 525V nominal voltage. A drawer comprises 16 No 3.7V 68Ah or 98 Ah batteries connected in series. The drawer must comply with CEI-EN 60950 standards governing electrical safety, which requires the use of adequate protection and particular care when dangerous voltages higher than 50Vdc are present and direct contacts are possible.

The runtime can be increased to a further extent by adding more battery drawers in multiples of four, using the housings in the modular enclosure.

The following functions must be available:

· Conduction of the battery test either automatically or upon the user’s request.
· Battery efficiency test conducted by making an automatic full discharge at programmed or periodic frequencies, as required by the user. The battery is discharged by use of an appropriate algorithm with discharge curve control so as to monitor the performance and status of the batteries.
· Calculation of the residue battery runtime during the discharge phase, depending on the load applied.

The voltage regulation system must be able to be retrofitted to the existing Powerstar 300kVA system and utilise the existing five voltage reduction taps. The voltage output must be electronic dynamically controlled and fully regulated at all times to provide energy savings through voltage regulation. There must be no moving parts and it must have a warranty period of 15 years.

The South Staffordshire Council Building has an existing Powerstar voltage optimisation unit installed in the room adjacent to the LV room. So any further equipment installed has to be able to work in tandem and still generate the savings the Powerstar unit currently generates the Council.

The Energy Storage System must be designed and produced in compliance with the following standards:

· BS EN 62040-1 General and safety requirements for UPS
· BS EN 62040-2 Electromagnetic compatibility requirements
· BS EN 62040-3 Performance requirements and test methods
· European Directive 2006/95/EC The Low Voltage Directive.

Installation Standards
The entire electrical services installation and components shall be in accordance with the following:

a) All British Standard Specifications
b) All British Standard Codes of Practice 
c) The Health and Safety at Work Act
d) Recommendations of the Health and Safety at Work Executive
e) Factories Act
f) Offices, Shops and Railway Premises Act 
g) Local Government Acts
h) Electricity Acts
i) Public Health Acts
j) Electricity at Work Regulations 
k) Clean Air Regulations
l) Control of Pollution Act
m) Workplace (Health, Safety and Welfare) Regulations 
n) The Construction Regulations
o) Building Research Station Digest Recommendations 
p) Local Bye-Laws and Regulations
q) Requirements of the Building Control Officer, Fire Officer and Environmental Health Officer
r) The Employer’s Insurers 
s) Loss Prevention Council
t) Requirements of the local Water Supply Company, Electricity Supply Company and local Authority
u) The Institution of Electrical Engineers Regulations for Electrical Installations 17th Edition, including all amendments and Appendices
v) COSHH
w) Local Authority Regulations and Approvals 
x) All documentation, recommendations, guides, etc., produced by the Chartered Institution of Building Services Engineers, including:
· Guides
· Commissioning Codes
· Technical Memoranda
· Practice Notes
· Energy Notes
· Knowledge Series
y) BSRIA Commissioning Codes and Application Guides
z) Manufacturer’s stipulations and	recommendations for installation testing, commissioning and maintenance
aa) All other bodies and authorities having jurisdiction 
ab) Building Regulations
