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PART1 ECONOMIC
OF PV & BESS 



RENWABLE ALTERNATIVE ENERGY IS CHEAPER THAN ANY SOURCE OF ENERGY TODAY

JP MORGAN  & BLUMBERG 

סנט ופחות 3עם בנק בטריות ותעוז לקוטשסנט 3-4לבד פוטוולטאיתמחיר יצור החשמל בטכנולוגיה 



BATTERY STORAGE FUTURE
בטריות ליתיום  2018מהפכת האנרגיה מ

פוספט 







אלף גיגה ואט שעה ברכב ובאפליקציות  50תגיע ל 2030אגירת אנרגיה בשנת 



בכבישים רק רכבים חשמליים  כחלק ממהפכת האנרגיה יסעו2026משנת 



בכל סוגי האנרגיה 2030עד 1900צריכת אנרגיה בעולם מ



WIND ַ SOLAR INSTALLATION



BATTERY FUTURE  VS PV ַ WIND 



קוטשדולר ל 150ל לקוטשדולר 600שנים מ3ירדו ב פוספרטמחירי בטריות ליתיום איון 



2018ב קוטשדולר ל 150לפי הבנק העולמי  מחיר הבטריות לאגירה ירדו ל 



מקנזי 
בנק בטריות וטורבינת גז  מחובר רשת ותעוזפטווולטאיתמודל משולב תחנה 



2030וגז ל שנת פוטוולאיבטריהמקנזי  תחזית מודל משולב  









PART 2
BATTERY Solutions &        

TECHNOLOGY 



Solutions Reliability

Chemistry
–

onlygoeswith LFP for safestoperatio
n

and longes
t

cycle-
life

•  Whilst Alpha’s
batteries

are slightly larger per physical capacity versus other types of Li-Ion
used inElectronics and EVs, they are easily banked in parallel close together because they don’t

suffer heat
issues and thermal runaway. We have chosen LiFePO4 for their superior life, safety and
environmental performance.

NM
C

LiCOO2
(LCO)

LiFePO4 (LFP)



3   years 5 years 7 years 25 years 

AlphaESS Solutions
Reliability
Cell Type 
-

goes with Metal-Can cell for its longest CalendarLife

PlasticcellBig Polymer 
Pouch

Small
Cylindrical

MetalCan



Solutions Reliability
Premium Cells Supplier
-

never compromise
on

LFP cell
quality

Others
BAK

BYD Samsun
gATL

Lishen

LGC
Sony Panasoni

c

•   AlphaESS strategic partner - LISHEN - one of the world-top-5 LFP cell producers
•   AlphaESS shareholder & partner - EVE - one of the tier-1 lithium battery producers
in China

Panasoni
c



Solutions Reliability
BMS - EMS BMStakesthe bestcareof the

battery

•
•
•
•
•

Real-time volt. / temp./ current monitoring on cell
level
Multiple-level protections based on the data
monitored Communication to EMS (Energy
management System) Reliable battery cell
balancing management
Intelligent SOC% (State of Charge) algorithm



PART 3 APPLICATION
OF PV& LI_ION 
BATTERY 
STORAGE 







Millennium Projects World wide
268 Megawatt Projects (completed )

Millennium Electric TOU Ltd
Global Partners and Installations

.



Millennium Battery Storage Solutions





BESS REPLACE --- PUMPED ELECTRICITY

$200-300 / KWH FOR 20 YEARS $-2000 KWH 10 YEARS
15% O&M  ,INSTALATION TIME
5 YEARS MINIMUM LIMIT SIZE LOCATION

MODULAR 3 MONTH INSTALATION
NO O&M  NO  LIMIT SIZE



Millennium Battery Storage Solution





MILLENNIUM



THE T.O.U SYSTEM IN USE BANK DISCOUNT 2000

The Rational for this T.O.U.
technology is deferential in
prices for peak and off peak
electricity demand.
The device buy off- peak 
electricity at law price –2
cents per kwh and use it at on-
peak and on demand high cost
electricity11- 18 cents per kwh
and up.
The device can sell electricity 
back .
In the picture a tou system 
working in bank discount





בשתותםיגחו ורעביחג ' ימיו א-ה בשתותםיגחו ורעביחג ' ימיו א-ה בשתותםיגחו ורעביחג ' ימיו א-ה

KWH וגדלמבצר

יצנלתועטהני

יצנלתופריהק

ניצולמבצםיר

364

תועשפהגסשבהנ

2538
כמירתמשחל

רעך
חתמגהוב

לעותעטניתמבצרים

חוורקני

עשרודלר

רזחהנשבים                                                                                          4.72

3.68
הס"כ הזחרבקץיהזחרחבוףרהזחרוענתובעמר

81%
פהגספהגספהגס

17%                               37%                 27%

19%
געבגעב

5%                                14%

100%

"כ: סה "כ: סה הס"כ:
22%                                                                      51%                                            27%

עלתומתןק
1000KWH

$         150,000
₪552,000

₪116,948

₪117,365

₪234,314

פהגס
געב

לפש

םימיבחםישדו

95%
עתריף

"מ אללעמ

חתמבגוה

באיבסתיועתריף

יוני - רמץ

"מ אללעמ ' נוב -

' חתמבגוהפסט
67.08 45.03

49.06 36.26

31.98 28.88

99%

99%

עתריף

"מ עמ

בגוהאלל

חתמ

ףרוחעתריף

"מ אללעמ ' פבר -

' חתמבגוהצד
91.29 92.85

55.60 54.90

35.6 32.71

1000

עתריף

"מ אללעמ

חתמבגוה

ץיקעתריף

"מ אללעמ ' גוא

חתמבגוהילוי

115.59 107.04

68.01 45.17

43.44 29.98
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לפש
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14 2                                                 6 7
4                     14                    2 2                       4                      2 7

20                    10                    8 20                     20                   16 24                     24                        10
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ינשםירוזחמ

ביםו
₪16,710       ₪11,254 ₪55,056 ₪11,352 ₪6,712 ₪55,888 ₪44,295

212         : כמחםירוזעונותמבער הס"

₪33,045

44          : כםירוזחמיקץ :         154הס" כםירוזחמףרוח הס"

₪13,309          ₪8,963       ₪35,310 ₪3,999          ₪3,999        ₪19,689 ₪12,406
₪19,689

₪3,401          ₪2,290 ₪19,746 ₪7,353 ₪2,713 ₪36,199 ₪31,889

₪25,437            : כוענותרבעמ הס"
₪13,357

₪31,889                        : כיקץ :                  ₪59,622הס" כחורף הס"



1 MEGA BATTERY BANK FOR FACTORY PV SOLAR SYSTEM BATIPALYA ITALY 1998



24 BATTERIES OF 48KWH 1 MGH EACH SUPPORT NIGHT SHIFT LIGHT FOR THE FACTORY



Millennium Battery Storage Solutions



1 MWH SCHEMATIC 1 CONTAINER



5 MEGA BATTERY BACKUP FOR UTILITY PS



Millennium 1MWh Level Energy Storage System



Smarten Your
Energy1 Scope of Specification

The scope of specification is limited to Energy Storage System-1MWh designed and produced by Millenniu Energy Storage Solution CO., LTD, with cell supplied
from Tianjin Lishen Battery Joint-stock CO., LTD.

2Standards and Specifications

ISO2875: 2000, Packaging-Complete,filled transport packages and unit
loads-Water spray test, IEC 60255-21-2: 1988 Shock and bump tests on measuring relays and protection equipment

ISO 780: 1997 Packaging - Pictorial marking for handling of goods

IEC 60068-2-1: 2007 Environmental testing - Part 2: Test methods - TestsA:
Cold

IEC 60068-2-2: 2007 Environmental testing - Part 2: Test methods - Tests B: Dry
heat

IEC 60068-2-78: 2001 Environmental testing for electric and electronic products
- Part 2: Testing method test Cab: Damp heat, Steady state

IEC 60068-2-32: 1990 Environmental testing for electric and electronic products
- Part 2: Test methods - Test Ed: Free fall

IEC 60068-2-6: 1995 Environmental testing for electric and electronic products - Part 2: Tests methods - Test Fc: Vibration (sinusoidal)

IEC 60947-1: 2001 Low-voltage switchgear and control gear―Part 1: General
rules

GB/T 15945-2008 Power quality - Frequency deviation for power system GB/T 12325-2008 Power quality - Deviation of supply voltage

GB/T 15543-2008 Power quality - Three-phase voltage unbalance IEC 61000-3-7 Power quality - Voltage fluctuation and flicker

GB/T 14549-1993 Quality of electric energy supply - Harmonics in public supply network

IEC 62053-22: 2003 Electricity metering equipment (a.c.) - Particular  requirements - Part 22: Static meters for active energy (classes 0, 2 S and 0, 5 S)

IEC 1038: 1990 Multifunction electricity metering equipment

IEC 1107 Multi-function watt-hour meter communication protocol
IEC 62493: 2009 Assessment of lighting equipment related to human exposure to electromagnetic fields2
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Smarten Your
Energy

Ethernet

CAN BUS

Master
C1 3 4 6

.1

.2

.3

.4
12S2P 12S2P 12S2P 12S2P

.18

.19
12S2P 12S2P 12S2P 12S2P

Figure1

4.2 System Configuration
System Grouping

Table2 System Configuration

4

C
A

N
 

B
U

S

C
A

N
 

B
U

S

No. Item Specifications unit No. Remarks

1
Battery  System

1MWh Set 1
Including batteries、battery modules

2 BMS 1MWh Set 1
Including a complete set of BMS and wire harness

3 HVC Set 6
Including high voltage control box and some devices

4

High Voltage
Device

Set 1
Including high voltage device cabinet and some devices

Module6

Module6

BMU
6.18
BMU
6.19

Module4
.18

M1o2dSu2leP4
.19

BMU
4.18
BMU
4.19

Module3
.18

Module3
.19

BMU
3.18
BMU
3.19

Module1
.18

M1o2dSu2leP1
.19

BMU
1.18
BMU
1.19

CAN BUS

BCMS BCMS

BMU
4.1

BMU
4.2

BMU
4.3

BMU
4.4

Module4
.1

BMU
6.1

BMU
6.2

BMU
6.3

BMU
6.4

Module6

Module4
.2

Module6

Module4
.3

Module6

Module4
.4

Module6

BAMS  1DistributorBox

CAN BUS

Circuit

BCMS Breaker R BCMS

ontactor
Current

Fuse

Detection
BMU
1.1

BMU
1.2

BMU
1.3

BMU
1.4

Module1
.1

BMU
3.1

BMU
3.2

BMU
3.3

BMU
3.4

Module3
.1

Module1
.2

Module3
.2

Module1
.3

Module3
.3

Module1
.4

Module3
.4

1MWh Milss



Smarten Your
Energy

4.4.2 Size and Appearance of Module

Figure3   Size and Appearance of Module

4.4.3 Container

Millennium storage Container in Alaska

1
0



Figure4       C

4.4.4 System layout

Figure5       Systemlayout

ontainer

Smarten Your
Energy

1
1



Millennium 1 megawatt PVT green
house BATTERY 

ITALY2010



Millennium 1megawatt PVT green house
BAT done ITALY 

2011



China Shandong MSS PVT Green house

M i l l e n n i u
m
( S h a n d o n g )

G r e e n H o u s e in C h i n a 2014 -2016

patented



Conventional Single-Row Planting
传统的单排种植

Technology
& BATTERY 温室技术

PVT Greenhouse
► Emitter spacing 滴头间距:

0.4m-0.6m

► Emitter discharge 滴头流量:
0.6-1.3 l/hr

► Optimal stalk 
population 最优株数:
130,000 plants/ha

#1 #2

1. Distance between
adjacent rows 相邻近行距:
0.4m-0.6m

2. Distance between
far rows 相邻远行距:
1.4m-1.9m Plant Roots SOLAR HOT WATER HEATING 供暖



BATTERY STORAGE 

CLIMATE CONTROL & VENTS 通风口

Technology 温室技术

SCREEN 保温幕

Millennium PVT Greenhouse

MISTING 喷雾器
SOLA R HEATING 供暖系统

AIR CIRCULATION

空气循环
PAD AND FAN 水帘风扇降温

CLIMATE CONTROL 气候控制 WATERELECTRIC 供电

RESERVE

储水罐
GROWING SYSTEM 生长系统

IRRIGATION 灌溉
UV DISINFECTION 紫外线消毒

CO2 二氧化碳

SOLAR HOT WATER HEATING 供暖
FERTIGATION 水肥一体化

供暖Plant Roots SOLAR HOT WATER HEATING



2014 CHINA first GREEN HOUSE
in  Shandong

Part of 500 green house order
PVT SOLAR GREENHOUSE WITH BATTERY IN 
ISRAEL DESERT KTURA CENTER 2018



BATERY STORAGE 
30KWH



HOT WATER TANK FOR MSS GREEN HOUSE
CHINA



CONTROLLING THE GREEN HOUSE AIR CONDITIONING CHINA





GOV. OF HEBEI PROVINCE VISIT



Millennium Present first Solar Green
house

millennium



TIBET 80 GREEN HOUSE PROJECT



TIBET 80 GREEN HOUSE PROJECT



TIBET 80 PVT GREEN HOUSE PROJECT
WITH 30KWH BATTERY STORAGE EACH 



MILLENNIUM PVT Solar Collectors

Integrated solar EnviroDome
heating system

PVT system on the EnviroDom greenhouse in the
region that reaches in the winter (- 20) degrees

Celsius



pipe

PVT Integrated solar EnviroDome 
heating system AirThermomereleasester 2

thermosta
t

sensor

one
way

Valve
Valve

Three 120 x 250w P.V.T panels. 3x heating
panelsbypass

pipe
Group of 20way

Valve Air
releases

Thermom
eter 3

½” pipe Valve

Thermom
Electric
Valve 
(Solenoid 
Valve) with 
Internal 
Thermostat

eter 4Expansi
on tank
100 Lit

heat
transferThermome

ter 1 Interior greenhouse heating
Va2lv”peipesys1 t½e”mValve 1” pipe

pipePum
p 1

thermostat
sensor

Pum
p2

Thermo
meter
5&26”pip
e

thermostat
sensor

Differential 
thermostat 
controller

1 ½” Val1v”epipe1 1/4”
pipepipe2000 Lit.

Tank
Greenhouse
60m long

R
oots

heating
pipe

1 1/4”
p



Patent registration in IL
USAChina

(19) State Intellectual Property Office of the P.R.C

(12) Patent Application  for
Utility Model (09)PVT COLLECTOR PATENT US 60/907007

(08)IL205146 PCT 000368 GRANTED MAY 2017
(10) Authorization Issue No.: CN 204612201 U

(45) Authorization Issue Date: September 2, 2015
(09)PVT COLLECTOR PATENT US 60/907007
(08)IL 205146 PCT 000368 GRANTED MAY 2017

INVENTOR Ami Elazari
(21) Application No.: 201520054973.3
(22) Application Date: January 27, 2015
(73) Patentee: Han Xiaohua
Address: Room 501, Door 6, Floor 2, Building A-1, Jiajia Garden, Fengtai District, Beijing 100079
Patentees: Avi·Hapaert; Jacob Hanau·Ramon; Lu Yalong
(72) Inventors: Han Xiaohua; Avi·Hapert; Jacob Hanau·Ramon; Lu Yalong
(51) Int. Cl.
F24J 2/40 (2006.01) 
F24D 19/10 (2006.01)
(ESM) Same invention has applied for patent for invention the same day.

Shandong Solar-agri



Shigatse Tibet - Sino-Israeli Agro-Solar Argo-tech
and Profit Model Demonstration Park

The project utilized the 80 EnviroDome Energy Saving greenhouse 

system to produce fruit and vegetables and 2.8 Mw electrical power 

on the plateau in this landmark project.



The business model enables a particularly attractive ROI. In the
winter seasons farmers do not grow due to cold weather. The 
PVT system enables the heating of the greenhouse and the 

roots of the crops, enabling winter growth. The electricity 
produced by the system is sold to the grid.

A two-channel business model, agriculture and electricity



GAHANA BATTERY STORAGE WITH PV 







GAHANA BATTERY STORAGE WITH PV 







Solutions Reliability
Remote Monitoring &Contro

l

AP Dowload

•  Web & APP monitoring system via Alpha Cloud
•  EMS & BMS firmware update by USB driver or remotely online
•  Remote setup changes via web monitoring management
account
•  Future Access to super smart home and energy internet



PART 4
Case Studie



Case Studies
Australia Residential
Background:
•   High electricity rate from grid 28 cents
US$
•   No incentive for solar feed-in power
•   Daytime consumption around 15kWh

ESS Solution:
•   6.5 kW PV capacity
•    1 x Storion S5
•    3 x M4860 (9 kWh) battery modules
•    Installed in 2015 in Melbourne,
Australia.

Summary: A 6.5kW PV array generates about 25 kWh of
electricity
every day, the happy Australian couple in the picture uses
about
15 kW during the day, with the help of Alpha ESS STORION S5
they
can also save the excess PV energy in the 9kWh battery bank
for their night use. In this way they use approx. 90% of their 
total PV generation and meet 78% of their total energy
consumption.



Case Studies
Australia Commercial -Drayton
Shopping
Background:
•Day peak 30kW
•Demand response from PV and battery to reduce
demand charge

Center

ESS Solution:
•30 kW PV capacity
• 3 x Storion S5
• 12 x M4860 (36 kWh) battery modules
• Installed in 2016 in Toowoomba,
Australia.

Summary: A 30kW PV array generates about 130 kWh of
electricity
every day, the shopping center consumes them all and the
battery is used to shift load and reduce demand charge. The
estimation of demand charge reduction will cut 1/3 of their
bill.
The commercial sector is rapidly growing from zero in
2015, to
more than 30 in 2016. We expect 200+ projects in 2017
and in much larger size.



Case Studies
SEA Island solution
(Philippines)

together with our Philippines partner
customized solutions for 8 islands across the 
Philippines for an US telecommunication
company with different storage solutions from
20kWh to 300kWh, below is just one of sites info :

Antique Island: There is grid on island but the grid is
veryunstable, the telecom station has 5kW essential load need 
to
be operate stably 7x24 hours, the grid is usually fail 5 hours a 
day, therefore storage is needed to cover the critical loads
for
2 days even there are black outs, Diesel Genset will be
on automatically to charge the battery and power the
load when there is no sun and battery runningflat.
Solution:
•   13 kW PV Panels
•   20 x M4860 battery module (60 kWh total)
•   2 x STORION S5
•   Diesel Generator as Back-up when there is a (Auto
Start)



Australia
: Alpha
ESS Au Tel.
+61 1300

E-mail. austr
www.alpha-

Add. Unit M6
Alexandria N

09
.com

No. 99 Jinji
l Park, Suzhou

Contact information

Germany:
Alpha ESS Europe GmbH
Tel. +49 (0)6103/459 160-1
E-mail. europe@alpha-
ess.com
www.alpha-
ess.deChina:

Alpha ECo., Ltd.
Tel. 0086-(0)-682876
E-mail. info@alpha-
ess

Add. Paul-Ehrlich-Straße
1a,
63225 Langen

stralia PTY. Ltd.
968 933

alia@alpha-
ess.comwww.alpha-

ess.com
ess.com.a
uAdd. NW2, Nano

Polis,
Lake Avenue,
Industria

ISRAEL
Alpha ESS MENA MILENNIUM .
+972 (50)5214213-
mail.
AMI@millenniumsolar.com

01 68 Mcevoy
ST,
SW 2015

www.alpha-
ess.ilAdd. 179 namir street tel aviv
po
box 48466 TEL AVIV 6148401

mailto:australia@alpha-ess.com
http://www.alpha-ess.com.au/
mailto:info@alpha-ess.com
mailto:europe@alpha-ess.com
http://www.alpha-ess.de/
mailto:info@alpha-ess.com
mailto:australia@alpha-ess.com
http://www.alpha-ess.com/
http://www.alpha-ess.com.au/
mailto:AMI@millenniumsolar.com
http://www.alpha-ess.il/


THANK YOU!
SMARTEN YOU
ENERGY

PRESENTED BY MILLENNIUM -ESS



PART 5
BATTERY Solutions &         

PROPOSALS FOR IL BIG 
UTILITY  

אוסטראליהאו פי סי    אדלטקדליה אנרגיה    
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