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SMART GRID- IPOWER INTERGRATION SOLUTION OPTISMISE
COMBINATION OF VARIOUS ALTERNATIVE ENERGY- GRID, DIESEL GEN,

SOLAR, WIND , HYDRO, ETC WITH BATTERY STORAGE

SMART G RI D Smart appliances

A vision for the future — a network Can shut off in response to
of integrated microgrids that can frequency fluctuations.
monitor and heal itself.

Demand management
Use can be shifted to off-
peak times to save money,

1-1 v
=

Solar panels

(', Disturbance
4" inthe grid

Sersorsimd V4| N
Detect fluctuations and

disturbances, and can signal - |
for areas to be isolated,

Execute special protection
schemes in microseconds.

y generated at off-
peak times could be stored
in battedies for later use,

Central power

Generators
plant

Energy from small generators
and solar panels can reduce
overall demand on the grid.

) Industrial
" plant
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Load and Price vs. Time of Day
October 4 and 5th 2001
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Power cost as function of the hour of the day
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Hour of the day

Utilize the 0.5MWh Narada Battery to store low cost night
power and avoid peak power load charges in the
QingShan/LinAn EDZ Narada plant

Demonstrate the economic viability of the system
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Partnering Together

ST E=Tie HE =5 2]



The Narada 0.1MW - 0.5MWh
demonstration plant

Modular system housed in two containers _
and developed by Narada and State Grid
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Application Environment

Technical Improvement

Commercial Alliance Market Leader

NaEraclaEichaaiR




Narada Focus : Makinlg. Quality Battery

Battery haIIe
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Battery Challenge Application Environment

_______|TechChallenges [Normal ___[Note

Optimum 20-40 deg C 20-30deg C
work temp.

Air conditioner No need or only Need, and shall
setto 35 deg C setto 25 deg C

Fast charge Better Good

performance

Expect life 15years at 15years at
35degC 25degC

NaEracl=aEiGhtBiR

Depending on location, air
conditioner or free cooling box
is acceptable

Fast charge generates heat fast

Technology Design overcomes
fundamental imbalances in the
typical VRLA design at high
temperature



Technical Improvement

Fundamental imbalances of normal battery at high
temperature: o
» Corrosion of positive grid .
» Water loss

» Thermal runaway ) N
» Sulphation of negative plate ~—

— § ' N ) A
Gas Emission vs. Temperature 400ma

mL/day
FiL!}

Temp.

200 / 100mA

100 — S0md

7 = 10ma
Temperature
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Technical Improvement

Improvement - alloy

Corrosion at80° C in 152 days and with 1.35-1.38V vs. Hg/Hg2504
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Corrosion construction of different alloy

Conclusion: some metal additional agent can increase grid anti-corrosion performance
clearly

nNaEraclaEmichcBis



Technical Improvement

Improvement — special grid design
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Techni

cal Improvement

Improvement — oxygen recombination

Float currentand moroblbctemperature of warsion with catahest
at elevated operating temperature (=30°C)

treated as intuitional index
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Technical Improvement

80milH, 20mlH, 80milH, 20mlH,
300,

BN = =) [~

4 i o
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Normal temp/ normal Normal temp/ high High temp/ normal High temp/ high

recombination efficiency recombination efficiency recombination efficiency

NaEraclaEichaaiR

recombination efficiency

Gas emission

Catalysts

Corrosion

Electrolyte

Oxygen Cycle



Technical Improvement

Improvement — overcome sulphation

Float currents of EOS 500 in mA over time A FRiR500{F ﬁﬁiﬁ500‘9 (i3
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Reduce oxygen recombination on negative, = Change additional agent to increase
increase polarization of negative negative performance
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Technical Improvement

Improvement — high temp. case material
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Distortion temperature curve
of high temperature material




Technical Improvement

High temp. accelerate test
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“Green”

Solution — HTB

Benefits:

nNaEraclaEmichcBis

Environmentally Friendly Solution for on-grid system
* Up to 45%, base station power comsumption saving

* Up to 95%, cooling power comsumption

saving

* 80%~100%, A/C operation cost saving

* 66% diesel fuel saving

* 30% carbon emission reduction

* 80%~100% A/C operation cost saving

Environmentally Friendly Solution for Hybrid System
* 56% running time and noise reduction of Diesel
Generator (DG)

* 56% increase in DG lifespan

* 12 less service visits for DG

* 66% diesel fuel saving

* 30% carbon emission reduction

* 80%~100% A/C operation cost saving
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Right Message
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Mission

To improve the Quality of life for all people
Through transformation of Energy
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Going Green-
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Charge Controller -
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‘olar Charger

48¥ DC

230¥ AC

optional
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PNG Hybr
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Energy Storage- Hybrid Installation
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Battery be installed indoor
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Energy Storage- Hybrid Installation

Battery be installed under ground

Narada Eos 500
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Energy Storage- Hybrid Installation

Bridge base, Qingshui River, 2007

Yushu malong base, Sichuan, 2006
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Energy Storage- Hybrid Installation

12009734/01 17:49

Harri, India, Vodafone, 2009 Wind solar system for China Telecom
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Energy Storage- Hybrid Installation

Longmen West Qm.ghal 2008
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Energy Storage- Lithium FePo4

1U : 48V/10Ah

= 1) Support rack mount ETSI format
and wall hang up

= 2) Highenergy density, total 48V 1U
solution

= 3) Parallel applicable
= 4) BMS inside to enhance efficiency

= 5) Protection for over-charge, over-
discharge, over-current, short-circuit
and over-temperature.

= 6) Support communication and
remote monitor
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Energy Storage- Lithium FePo4
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Narada Care
Narada Care — Community Improvement
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Narada Care — Training
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Vision
To be a respected global player for stored energy solutions
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