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= 8 channel 5V/5A (prototype) cell testing

= 4 channel 60V/50A cell/module testing

= 1 channel 100V/400A module testing

= System level incl. power converters(up to 10kV, up to 3 MVA)

= Stand alone, mobile (EV), and grid-connected systems

= Climate chambers (testing at fixed temperature & humidities)
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Years of fossil fuel reserves left

in Data
Years of global coal, cil and natural gas left, reported as the reserves-to-product (R/P) ratio which measures the
number of years of production left based on known reserves and annual production levels in 2015. Note that these
values can change with time based on the discovery of new reserves, and changes in annual production

Qur World
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Natural Gas
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0 20 40 60 80
Source: BP Statistical Review of World Energy 2016
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Global energy consumption/year

Gas o
Oil
Solar
Coal Energy for
one year
Uranium
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Non-renewable: M Coal I Gas oil Nuclear Other
Renewable: Hydroelectric ! Geothermal M Solar M Wind M Biomass

Global (50% renewable by 2037) 100%

2012 2019 2030 2040 2050

[&- 6 Bloomberg TR A AE I ¢ 2
SRS R R IR SRRE TR S - % 107 FEHE AR O
P ERHEE T - HEARRERHRE LT (R-3) ¢
-3 OEECRER R AR R AR S H A

FE | 1054F 106 107 &+ 109 & 114 &
553 (2016) (2017) (2018) (2020) (2025)
Kt 1,210 1,431 3,000 6,500 20,000
JE | Bk 682 692 737 817 1,200
AR 3= 16 520 3,000
HERE 0 0 1 150 200
A RE KB 727 727 728 768 813
K1 2,089 2,089 2,089 2,100 2,150
B EE A - - 2 22.5 60
=5 4,708 4,939 5,471 10,875 27,423
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BEREREFE 2% (Electrical Energy storage

REFE AR A FIRE BN LAGET - BLZIRIA - 2RI 8 RE
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{sERE 2% #iE| EES system boundary
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| FEREH AL
'r ___________________________ p| Energy management system
i (high-level controls)
i il
| A S e
i THEE L pmamed T
1
i Required Power ': EES state ' .
. ! Monitoring
| LE ST 2 4
i {u‘gﬁb E IE/%’)\‘\\EE control
i Storage management system | o ___ -
i (low-level controls)
I 1
: RS L il
1 1
i Power to be transferred i Converter state E
| RS B BlEd it &h
-
i Transformer (Power) Converter (Power)
|
A, —
EANE
BhHEEm
[t -
RIS
[&]- 7 [ HE SRS ATE N

FREASINIZ L EBREEFHASAS
TR A AR (RE R
EEALER (BN « $REE ) sAhR (PI4n - R

MRZHEEER T L2
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I~ REREERSTEM
HE SR 2GR > DIEFRE > EEE AN AR =] 73
BT~ B WIRE KRR FESRIAW T (R-4) -
-4 [HECHRTE A

storage SMES)

s ETHE LA bR
=l & %5 (Capacitor) Room-temperature I AERRE 240
AN ES battery (Potential
(supercapacitor) Lead acid energy in
$HHE-7-FE 5 (Li-ion | Copper zinc(CuZn) storage
capacitor) medium)
Pumped hydro
Compressed air
Liquid air
BB RS High-temperature HIREERE R4
(Superconductor) battery (Kinetic energy
AR B R FERE | Sodium-sulphur in storage
(Superconducting Sodium-nikel chloride medium)
magnetic energy Tt

Redox flow battery
Zinc-bromine
All-vanadium

Polysulfide-bromide
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(Data)

EEBE 2% #i[E EES system boundary
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I
| HE BT A4
N »| Energy management system
(high-level controls)
wrmr | wmaamked P
! Co EH
Required Power | ~ ESSstate ! e
qui W : : ?EIT"EIJ -
1 1 '
1 I ,/
v L
REEEIAM Monitoring
Storage management system control »l

(low-level controls)
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i
i
: A i
== vee 1 1 .
EOEEREE L e
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Power to be ! H I
H ! Converter state I
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|
SR & |
- P>
Converter (Power) :
i
TS (Power) I
|
SEERSS i
Transformer !
T
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wokHaey T >
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LEHIDERSY
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Conditioning

Ra R
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{EEEE 41 [E EES system boundary
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EERE 247 #i[E EES system boundary

R EH A SERZE  Transformer
Energy management system
= (high-level controls) l T
<
Data | A A TEREEAZE  converter
1 1
| : :
| 1 1
i v v l T
| AR AN e
: 22 R s ENpRIEIesyy
Storage management system o ]
Air Liquefier Power recovery
(lov-level controls) )
unit
1
A A A !
1 ' A A
SMNER 2GR & : . ‘.
Cold E S S
1 ST s
Availability i (RoR G
‘

External Cold Cryogenic tanks

(LNG regas)

L | ek
Thermal storage

v| P ERHE

! High Grade
Cold store
R —
&7 -
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AE S {Him EE{Hin <>
i g T > e
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- FEREASRE S

EES Za%t A DA [RGB 5 2% (8 [F] Y e P sl FE Bh AR % » 1€i$2 S EES 4%
HIERIRE ST o T ZEEELT T
® TiEKEEJI(Bulk energy services)

RIHE R GRS AR AR IE 2R AR BLRE » B4 © B GRS (Electrical
energy time-shift) » GERESEZERIFEHERRE R T EIIRE @ INEEFEERREE
TR - PREEENE -
® B8R T 7 2 (Power supply capacity)

PRIEERE 2240 BT Iy P B e {37 BR [T QU i B 3 P ek D B il 5 K Y
FEHAESHIFTK -
® & E & (Load following)

FE AR RSO - DUR R B LM DR EE 4 - —m S
EHEER LB E SR —E LL I 8L - BRI s A 7R SR R 3% BE 2 Ay
Wl A5 o I — AP X ERN E S DR E - Nt - BADREER
TEAYT EES Za48 Al S A7 48 FHAE LB -
® iM% (Frequency response )

B RE AN & i B B I Se AR AR R B TS AR N R e I - T R
REHHROH ISR L - BEWEHERREE (Brate) & effgs)
REHrEE S () HIp= -
® {H#H(AE (Operating reserves)

REFHASE  AEEEEETEHEASEASE > LB ED ES
B e R T
® HEIE) (Black start)

LA & S i s EE A 58 A 5 - (EREIR PN » FERE RS R TR
DRV

® FEFE RS (Customer energy management services)
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S N EE E T

SR - FVRBIG » R
IR ARG - BUTTFEE EES URBUSL THE -
HEER -
° i

e AL H & ey E
T EE 4G 0] FEM: (Power reliability in microgrid operation)

PHEEAE HA A [FRVEERER - TR0 (T4
TR ) PSR - AT MBI T - MR

B L (T
BB EES ST URE AN
TRHTEE » MG EBIED  SEBE RS -
TSR T » EES FILUE
PRI ¢

M DR R PRI AR LS (U FE Y
R ST A AR

SRR 18 AT PME RPN #T
B AEARER IR - BES AIHe MR ERVEE SIS % - EhK
ft > SRS R AR R R A R (G AE S A

FEFHR PR A T
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