TECHNO X ATIX

LianocTHu pelueHms

* ABTOMaTH3aLmMsA Ha MHBYCTPUANHUA npoLec
* EnektpousrpaxgaHe

* EHeprunHa ecpeKTMBHOCT

* Bb3obHOBsIEMa eHeprus

* MporpamHo puHaHcupaHe

Overall solutions
* Automatization of industrial processes
* Electrical construction
* Energy efficiency
 Renewable energy
* Program financing




HewnHocTtun [ Services

PA3PABOTKA U BHEOPABAHE HA
NMPUNOXEH COPTYEP PLC / SCADA /DCS

DEVELOPMENT AND INTEGRATION OF APPLICATION
SOFTWARE PLC / SCADA/DCS

ENEKPOUHCTANALUMN,
ENEKTPOU3IPAXAAHE

ELECTRIC INSTALLATIONS AND IMPLEMENTATION

HACTPOMKA HA KM U
TEXHOJIOM'MYHO OBOPYIBAHE

SETTING AND CALIBRATION OF GAUGES AND
TECH EQUIPMENT

NMYCKOBO -
HANAOBYHU OEMHOCTHU

COMMISSIONING ACTIVITI

Bb30OBHOBAEMU U3TOYHULIN
HA EHEPIus

RENEWABLE ENERGY SOURCES

NnPOrPAMHO ®MHAHCUPAHE
MO NPOEKTHU

PROGRAM FINANCING ON PROJECTS

TECHNO X1 ATIX




HewnHocTtn [ Services

MPOYYBATENMHU W
NPEANPOEKTHU AEUHOCTU

RESEARCH AND PRE-DEVELOPMENT PROCESSES

WOEWHO U PABOTHO
NMPOEKTUPAH

IDEAS AND PROJECT GENERATION

N3rotBAHE HA CNELUUPUKALIL U
AJIITOPUTMH

DEVELOPMENT OF SPECIFICATIONS AND ALGORITHMS

CNEUNOULIMPAHE U OCTABKA
HA KN U NOJNIEBO OBOPYOABAHE

SPECIFICATION AND DELIVERY OF GAUGES AND
OTHER ON-SITE EQUIPMENT

CNEUNDOPULIMPAHE U JOCTABKA HA

CUCTEMHU N MPEXXOBU KOMIMOHEHTH
SPECIFICATION AND DELIVERY OF SYSTEM AND
NETWORK COMPONENTS

NMPOEKTUPAHE U UBPABOTBAHE HA
EN. TABJIA

DESIGN AND MANUFACTURE OF ELECTRONIC
BOARDS AND CIRCUITS




PELLEHUA U

U3rPAXKAAHE
SOLUTIONS AND CONSTRUCTION

EHEPTUUHA

EPEKTUBHOCT
ENERGY EFFICIENCY

®OTOBOJ/ITAUHHU

CUCTEMW
PHOTOVOLTAIC SYSTEMS



w N =

S

o U

(Y-}

10

11

12

®UPMA

MVYNTUCONEO 004
CANW BEAPUMEB
NACUOUK ATPO 004,

MAKCUMYM 209 EOOA

ACMWHA EOOA
®YPU KOMEPC

WHOKCUC

AEHU3 - ALEM UBPAXMMOB
ET

POAMHA

NUNTPENAA EOOA

TPOM 00,

TPAHCNEC KOMEPC

YEPHO MOPE

FPAHEKC
TPAHC/EC KOMEPC
A-P KbPIKANMUEB

ABTOMMBKA PA3IPA/]
BIO/IEHT AMKBbIbK
HAV/JEH IOBPEB HH

NUITYAPHUK

Lap Kanosx
E3epye

Nenwnwe - ApguHo
Kbpaskanu

Llap Kanosx

MagaH

Pasrpag

Esepue

Monoso

[lasnaoso

CnbHyes bpar

MagaaH - CpesHoropum

7 06eKTa B passMuHu
rpagose
Pasrpag

MagaH,bataHupm
Toprosuye
Pasrpag
Llap Kanoax

Esepue

Esepue

MECTONONOXEHUE

NOKPUB Ha Xunuue
3emA

MOKPWB Ha Crpaam
MUAULLEH 610K

MOKPUB Ha CynepmapKet

MoKpMB Ha x1e603aBog,
NOKPMB Ha NPOU3BOACTBEHM CTPaau

NOKPWB Ha NPOM3BOACTBEHU U
agm. crpagm

NOKPMB Ha NPOU3BOACTBEHM CTPaaM

NOKPMB Ha NPOU3BOACTBEHM CTPAAM

NOKPMB Ha XOTeN U TbProBCKU
nometleHua

MOKpPWB Ha Np. crpaga fatep

NOKPUBU U 3eMA

MOKPYB 1 3emA
MOKPUB 1 3emA
KUIMLLHA crpaja
MOKPUB Ha Crpaja
MOKPUB Ha Crpaam

MOKpMB Ha np. crpaga lartep

MOKPWB Ha Np. crpaga

MOLLHOCT
KW

27
30
30

30

50
100

100

100

420

100

80

90

1600

500
367

30
50

30

CbCTOAHUE

M3rPAAEH
M3rPAAEH
M3rPAAEH

W3rPALEH

M3rPAAEH
W3rPAAEH

M3rPAJEH

W3rPALEH

B MPOLIEC HA U3rPAXAHE

B MPOLIEC HA U3TPAXOAHE

B NMPOLIEC HA M3TPAXOAHE

B MPOLIEC HA U3TPAXOAHE

B NMPOLEC HA MPOEKTUPAHE

B MPOLIEC HA MPOEKTUPAHE
B MPOLIEC HA MPOEKTMPAHE
[IOCTABKM
[IOCTABKM
B MPOLIEC HA MPOEKTUPAHE
B MPOLIEC HA MPOEKTMPAHE

B NMPOLEAYPA MO TbPCEHE HA
OUHACUPAHE



w N =

S

o U

(-}

10

11

12

COMPANY

MULTISOLEO 00D
SALI BEDRIIEV
PACIFIC AGRO 00D

MAXIMUM 209 EOOD

YASMINA EOOD
FOURI COMMERCE

INOXIS

DENISE - ADEM IBRAHIMOV

RODINA

PIPTRADE EOOD

TROY 00D

TRANSLESS COMMERCE

BLACK SEA

GRANEX
TRANSLESS COMMERCE
DR. KARDZHALIIEV
CAR WASH RAZGRAD
BULENT DIKBUIK
NAYDEN DOBREV

CHICKEN HOUSE

Tsar Kaloyan
Ezerche

Lenishte - Ardino
Kardzhali

Tsar Kaloyan
Madan

Razgrad

Ezerche

Popovo

Davidovo

Sunny Beach

Madan - Srednogortsi

7 objects in different
cities
Razgrad
Madan, Batanci
Targovishte
Razgrad
Tsar Kaloyan

Ezerche

Ezerche

LOCATION

house roof
land

buildings roof
Residential block

Supermarket roof

Bakery roof

Production building roof

Production and adm.buildings roof

Production buildings roof

production buildings roof

Hotel and commercial premises roof

Prod. building roof

roof and ground

roof and ground
roof and ground
Building roof
Building roof
Building roof
Prod. building roof

Prod. building roof

POWER
KW

27
30
30

30

50
100

100

100

420

100

80

90

1600

500
367

30
50

30

CONDITION

BUILT
BUILT
BUILT

BUILT

BUILT
BUILT

BUILT

BUILT

UNDER CONSTRUCTION

UNDER CONSTRUCTION

UNDER CONSTRUCTION

UNDER CONSTRUCTION

UNDER CONSTRUCTION

UNDER CONSTRUCTION
UNDER CONSTRUCTION
DELIVERY
DELIVERY
UNDER DESIGN
UNDER DESIGN

SEARCH PROCEDURE FOR FINANCING
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POOUHA - ATPO OMNOBO
RODINA - AGRO POPOVO
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PELLUEHUE 3A USTPAXKOAHE HA ®EL,
HAAQ BETOHHU U ACOA/TTOBU
NNOWAAOKU/NAPKUHIU/

BUILDING SOLUTIONS OF PHOTOVOLTAIC
PLANTS ON CONCRETE AND
ASPHALT SITES/PARKINGS/

KROHCTPYKUUU
CONSTRUCTIONS

UHBEPTOPH
INVERTERS

BATEPUU
BATTERIES

NAHENU
PANELS



KOHCTPYKUUU

TunmoBara cucrema 3a MOHTAaXX Ha MaHeJM HaJd OeTOHHM WM acdaaToBu
IVIOLIAAKH/MIAPKUHI/BKJIKOYBA:
e beronoBa (acanToBa) ruiomnaaka, BcAKa KOHCTPYKLHSA MOXKe /a oOxBaHe 6
Mecta 3a napkupase — 20 000 mm x 8 000 mm;
e MerasnHa HOcela KOHCTPYKIUS, MIOKpHUBAIlla MECTaTa 3a MapKUPAHE;
e @doroBOoNTaUYEH TeHeparop 0e3 aKymyjaupalla rpyna, pas3lojioKEeH BbpPXY
MeTajHaTa KOHCTPYKLMS U Wrpaell pojisiTa Ha MPEAna3Ho I[OKPUBHO
ChOPBKEHHUE;
e Mosxe aa ce MPOEKTUPAT AOMBIHUTEPIHO - 3apsAIHU KOJIOHKU — 4 Opost x 50 kW
(DC) n ocurypena Bb3MOKHOCT 32 3apexk/IaHe Ha eJIEKTPUUECKH BEJIOCUIIETU U

KOJIMYKHM Ha XOpa B HEPABHOCTONHO IMOJIOXKEHUE.

KoHcTPYKTHBHO pelieHue

Hocemata KOHCTpYKIIMSI MOXKE Ja c€ MPOEKTHpa CIOpe] MSACTOTO 3a MOHTAaX,
BB3MOXKHOCTHUTE U IJIAHUPAHETO HA MapKOMeECTarTa.

[IpennoxkeHOTO pellleHrne Npe/CTaBIsiBa METalHA KOHCTPYKLMS C pa3Mepu B ILJIaH
18.0/7.0 M. HocemiaTta KOHCTPYKIIHS € ChCTaBeHa OT YETUPH OpOsi METATHU CTOMAaHEHU PaMKH
pas3nosoXeHu npe3 5.4 M eHa OT Apyra, CbCTABEHU OT CTOMaHEHHU KOJIOHH C KPBIJIO HAPEYHO
cedyeHnue ot npodun 177.8x6.3MM u ctomaneH puren ot npoduin IPE160. Bepxy cromanenute
paMKH ca pa3moIOKEHH METAIHU CTOJIMIHU OT cTyaeHo orbHat mpoduin C160.80.30.4, kouto
CIIy’KaT 32 OCHOBA Ha aJyMUHHUEBHUTE MPOQUITH, 32 KOUTO IIE Ce 3aKpernBaT (POTOBOITAUYHUTE
MOJYNH. Y CUIIUATA CE TOEMaT OT PAMKHUTE U Ce Mpe/laBaT Ha €IMHUYHU (PYyHIaMEHTH ¢ pa3Mepu

JI/I/B = 2.0./1.00/0.60m. ¢ MmunumMainna abiadounHa Ha GyHaupane ot 0.80Mm.

@ur. 1



CONSTRUCTIONS

The typical system for mounting panels over concrete or asphalt
grounds/parking/includes:

Concrete (asphalt) site, each structure can cover 6 parking spaces - 20,000 or x 8,000 mm;
Supporting metal structure covering the parking spaces;

Photovoltaic generator without storage group, located on the metal structure and

in the role of a protective roof installation;

Can be designed additionally - Charging columns - 4 pieces x 50 units

and provided opportunity to charge electric bicycles and TROLLEY'S

for people with disabilities.

Constructive solution

The supporting structure can be designed according to the installation location,

the possibilities and planning of parking spaces.

The proposed solution is a metal structure with planned dimensions 18.0/7.0 m.

The supporting structure is composed of four metal steel frames

located 5.4 m apart, composed of steel columns with a circular cross-section columns
from profile 177.8x6.3mm and steel crossbar 1PE160. On the steel frames are placed
metal beams of cold bent profile C160.80.30.4, which serve as the basis of the aluminum
profiles to which the photovoltaics will be attached modules.

The forces are taken by the frames and transmitted to single footings with dimensions

L/W/H = 2.0./1.00/0.60m. with a minimum foundation depth of 0.80 m.



M3nbnanennero me ce u3Bbpmm cbrimacHo [IMIICMP — GeroHoBM M CTOMaHEHH
KOHCTPYKUHH. M3IIBIHUTEISAT 1€ OPraHMW3Upa BCUYKUA JIEMHOCTH ChriacHo [IpaBunHuka 3a
6e3omacHOCT Ha TpyAa npu u3nbiinenue Ha CMP u Hapen6a N2 3a MUHUMAaTHU U3UCKBaHUS 32
3IpaBOCIOBHU U O€30MACHU YCIOBUS Ha TPyJ Ha pabOTHHUTE MECTa W MpPHU HU3MOJ3BaHE Ha
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CamoTO oOKaOensiBaHE, MOHTaXX Ha HHBEPTOPH U 3apsA/IHU CTaHIMH,aKyMyJIaTOPHU

CUTCMH LIC CC ITPOCKTUPAT CIIOPC MCCTOITIOJIOKCHUCTO,Bb3MOKHATA MOITHOCT U APYI'U.



SUN2000-50KTL-MO

UHBEPTOPU

Smart String Inverter

A

Smart |-V Curve Diagnosis supported

¢

Smart

Efficient

Max. efficiency 98.7%

Safe

Fuse free design

Reliable

Type |l surge arresters for DC & AC

Efficiency Curve Circuit Diagram
Efficiency [%] Z:T—“: 1 e
100% B j; = L1
’ — [T ) 2 [ output ool | Em L2
99% - AN ~ || Filter g~ el Filter L3
p— . 2 e
9 o e - =1 7/ L
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97% T 11 -
DC EMI
96% Switch 1 grp | Filter
95% 520v ™ @ ||
949, oy pomnn g ] atw T
93% —T |
92% 800V —] | |
1 i N
91% H [
90 % Current  DC +
0% 20% 40% 60% 80% 100% Sensor. Suiteh2 S0
Load [%] SUN2000-50KTL-MO

SOLAR.HUAWEI.COM



T echnical Specification

Max. Efficiency
EuropeanEfficiency

Max. Input Voltage

Max. Current per MPPT

Max. Short Circuit Current per MPPT
Start Voltage

MPPT Operating Voltage Range
Rated Input Voltage

Number of Inputs

Number of MPP Trackers

Rated AC Active Power

Max. AC Apparent Power

Max. AC Active Power ¢osp=1)
Rated Output Voltage

Rated AC Grid Frequency
Rated Output Current

Max. Output Current
Adjustable Power Factor Range
Max. T otal Harmonic Distortion

Input-side Disconnection Device
Anti-islanding Protection

AC Overcurrent Protection

DC Reversepolarity Protection
PV-array String Fault Monitoring
DC Surge Arrester

ACSurge Arrester

DC Insulation Resistance Detection
Residual Current Monitoring Unit

Display

RS485

usB

Monitoring BUS (MBUS)

Dimensions (W x H x D)
Weight (with mounting plate)
Operating Temperature Range
Cooling Method

Max. Operating Altitude
Relative Humidity

DC Connector

AC Connector

Protection Degree

Topology

Certificate
Grid Code

SUN2000-50KTL-MO
T echnical Specification

SUNZ2000-50KTL-MO0

Efficiency
98.7%
98.5%

Input
1,100V
22 A
30A
200V
200V ~1,000V
600V
12
6

Output
50,000 W
55,000 VA
55,000 W
220V /380V, 230V /400V, default 3W + N + PE; 3W + PE optional in settings
50 Hz/ 60 Hz
76 A@380V/72.2 A @400V
83.6 A@380V/79.4A @400V
0.8LG ...0.8LD
<3%

Protection
Yes
Yes
Yes
Yes
Yes
Typelll
Typell
Yes
Yes

Communication
LED Indicators, Bluetooth + APP
Yes
Yes
Yes

General Data
1,075 x 555 x 300 mm (42.3 x 21.9x 11.8 inch)
74 kg (163.1 Ib.)
-25°C ~ 60°C (-13°F ~ 140°F)
Natural Convection
4,000 m (13,123 ft.)
0~100%
AmphenolHelios H4
Waterproof PG Terminal + OT Connector
IP65
Transformerless

Standard Compliance (more available upon request)
EN 62109-1/-2, IEC 62109-1/-2, EN 50530, IEC 62116, IEC 62910, IEC 60068, IEC 61683RRDCC-MV, G99
IEC 61727, G59/3, DEWA, NRS 0972-1, IEEE 1547, SASO, DEWA



SUN2000-60KTL-MO

Smart String Inverter

12 strings intelligent monitoring

[Ny

Smart

L gl
Sanany

il

Efficient

Max. efficiency 98.7%

Safe

Fuse free design

L1

©

Reliable

Type Il surge arresters for DC & AC

Je¢

Efficiency [%]

Efficiency Curve

Circuit Diagram

100%
99%

98%

97%

96%
95%

9%4%

EMI
Filter

93%

92%
91%

90%

0%

20% 40% 60%

Load [%]

ro—o» T
— T
so—o7
T
JOS= | ]
- =
DC L%D_'
Switch 1
520V
o—oJ
600V e |
800V re—r
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Output
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Output
Isolation
Relay

EMI
Filter
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T echnical Specification

Max. efficiency
Europeanefficiency

Max. InputVoltage

Max. Currentper MPPT

Max. ShortCircuit Current per MPPT
Start Voltage

MPPT Operating Voltage Range
Rated Input Voltage

Number of MPP trackers

Max. number of inputs

Rated ACActive Power

Max. AC Apparent Power

Max. AC Active Power €osp=1)
Rated Output Voltage

Rated ACGrid Frequency
Rated Output Current

Max. Output Current
Adjustable PowerFactor Range
Max. Total Harmonic Distortion

Input-side Disconnection Device
Anti-islandingProtection

AC Overcurrent Protection

DC Reversepolarity Protection
PV-array String FaultMonitoring

DC Surge Arrester

AC Surge Arrester

DC Insulation Resistance Detection
Residual Current Monitoring Unit

Display

RS485

usB

Monitoring BUS (MBUS)

Dimensions (W x H x D)
Weight (with mounting plate)
Operating Temperature Range
Cooling Method

Max. Operating Altitude
Relative Humidity

DC Connector

AC Connector
ProtectionDegree

Topology

Nighttime Power Consumption

Certificate

Grid Connection Standards

SUN2000-60KTL-MO
Technical Specification

SUNZ2000-60KTL-MO

Efficiency
98.9% @480 V; 98.7% @380 V /400 V
98.7% @480 V; 98.5% @380 V /400 V

Input
1,100 V
22A
30A
200V
200V ~ 1,000 V
600 V @380 Vac/ 400 Vac; 720 V @480 Vac
6
12

Output
60,000 W
66,000 VA
66,000 W
220V / 380V, 230 V/400 V, default 3W + N + PE; 3W + PE optional in settings; 277 V/ 480 V, 3W + PE
50 Hz / 60 Hz
91.2 A@380 V, 86.7 A @400 V, 72.2 A @480 V
100 A@380 V, 95.3 A @400 V, 79.4 A @480 V
0.8 leading... 0.8 lagging
<3%

Protection
Yes
Yes
Yes
Yes
Yes
Type Il
Type ll
Yes
Yes

Communication
LED IndicatorsBluetooth/WLAN + APP
Yes
Yes
Yes

General Data
1,075 x 555 x 300 mm (42.3 x 21.9 x 11.8 inch)
74 kg(163.11b))
-25°C ~ 60°C (-13°F ~ 140°F)
Natural Convection
4,000 m (13,123 ft.)
0~ 100%

Amphenol Helios H4
Waterproof PG Terminal + Terminal Clamp
IP65
Transformerless
<2W

Standard Compliance (more available upon request)
EN 62109-1/-2, IEC 62109-1/-2, EN 50530, IEC 62116, IEC 60068, IEC 61683

IEC 61727, VDEAR-N4105, VDE 0126-1-1, BDEW, VDE 4120, UTE C 15712-1, CEI 0-16, CEI 021, RD 661, RD 1699,
P.O. 12.3, RD 413, EN50438-Turkey, EN-50438-Ireland, C10/11



SUN2000-100KTL-M1 "b
Smart PV Controller e

A VA

10 98.8% (@480V) String-level Smart |-V Curve Diagnosis
MPP Trackers Max. Efficiency Management Supported

MBUS A
A\ )
MBUS Fuse Free Surge Arresters for 1P66
Supported Design DC & AC Protection
Efficiency Curve Circuit Diagram
— e —
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T echnical Specification

Max. efficiency
European efficiency

Max. Input Voltage !

Max. Current per MPPT

Max. Short Circuit Current per MPPT
Start Voltage

MPPT Operating Voltage Range?
Nominal Input Voltage

Number of MPP trackers

Max. input number per MPP tracker

Nominal AC Active Power

Max. AC Apparent Power

Max. AC Active Power (cop=1)
Nominal Output Voltage

Rated AC Grid Frequency
Nominal Output Current

Max. Output Current
Adjustable Power Factor Range
Max. Total Harmonic Distortion

Input-side Disconnection Device
Anti-islandingProtection

AC Overcurrent Protection

DC Reversepolarity Protection
PV-array String FaulMonitoring
DC Surge Arrester

AC Surge Arrester

DC Insulation Resistance Detection
Residual Current Monitoring Unit
PID Recovery

Arc Fault Protection

Display

RS485

usB

Smart Dongle-4G
Monitoring BUS (MBUS)

Dimensions (W x H x D)
Weight (with mounting plate)
Operating Temperature Range
Cooling Method

Max. Operating Altitude witholterating

Relative Humidity

DC Connector

AC Connector

Protection Degree

Topology

Nighttime Power Consumption

Certificate
Grid Connection Standards

SUN2000-100KTL-M1
Technical Specification

SUN2000-100KTL-M1

Efficiency
98.8% @480 V, 98.6% @380 V / 400 V
98.6% @480 V, 98.4% @380 V/ 400V

Input
1,100 V
26 A
40 A
200V
200V ~ 1,000 V
720 V @480 Vac, 600 V @400 Vac 570 V @380 Vac
10
2

Output
100,000 W
110,000 VA
110,000 W
480 V/ 400 V/ 380 V, 3W+(N)+PE
50 Hz / 60 Hz
120.3 A @480V, 144.4 A @400 V, 152.0 A @380 V
133.7 A @480 V, 160.4 A @400 V, 168.8 A @380 V
0.8 leading... 0.8 lagging
<3%

Protection
Yes
Yes
Yes
Yes
Yes

Type ll
Type ll
Yes
Yes
Optional
Optional

Communication
LED indicators;WLAN adaptor +FusionSolarAPP
Yes
Yes
Yes
Yes (isolation transformer required)

General Data
1,035 x 700 x 365 mm
90 kg
-25°C ~ 60°C
Smart Air Cooling
4,000 m
0 ~100%
StaubliMC4
Waterproof Connector + OT/DT Terminal
IP66
Transformerless
<35W

Standard Compliance (more available upon request)
EN 62109-1/-2, IEC 62109-1/-2, EN 50530, IEC 62116, IEC 61727, IEC 60068, IEC 61683
VDE-AR-N4105, EN 50549-1, EN 50549-2, RD 661, RD 1699, C10/11
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Kweight-M100 Microgrid System

Resilient, Reliable and Quick Delivery Power Block



Many remote sites across the world don't have

access to reliable sources of electricity or aren't

connected to power grids at all. To produce
electricity, these sites rely heavily on expensive
fossil fuels that are uncertain and harmful to
both the environment and community members.
The declining cost of renewable generation and
battery energy storage systems (BESS) offers
new energy options,

Kweight solution is an organic combination
of renewables and BESS, which unlocks
lower-cost energy supply while increasing the
use of renewables in rural districts, remote
areas and islands. The Kweight solution
offers reliable microgrid and energy storage
tailored to suit the ecological sensitivities

of remote site economies.

The solution helps the people harness locally

available resources to generate power and gives

them the ability to manage and control these
distributed energy resources.

G
Koelghit

Kweight-M100 Microgrid System

5 © @

Safe and Reliable Long Life Span  Smart and Friendly

Product features (100kW/384kWh)

The 100kW PCS cabinet contains a Hybrid
100kW PCS with 250V ~520V DC voltage;
The 384kWh battery string is converted to
400V AC through the Hybrid PCS, AC power
is transferred to the isolated transformer
supporting the load;

The battery string is charged from
corresponding PV string 2*50kW DC/DC
during day time operation;

Power supply will be switch to DG by the ATS
and 5T5 seamlessly transferred to PCS when

BESS and PV are short of supply;




G
Kiselghit
] System Topology (PV +100kW PCS+128/192/256/384kWh Battery String) Qb

DG

¢

e (311 T
—

BESS Controller
-
AC/DC 100KW] = | @
—— .

100kVA Transformer l DC/DC 100kW Module 384k\Wh
Battery String 5138

hrsssssnasansansssssssssss

Load AC 400v3p L1,L2 L3 NPE Salar PV/DC

[1System Configuration

Hybrid PCS = J Battery String-5138

BESS Controller

Gas Extinguishing

System The Cooling Air Duct

—-u:.;\ =N e % i

Product Model 5138-7P9 BESS Controller 4 PCS (PWG2-100K-EX)
M100-128 2 1 1
M100-192 3 1 1

Product Model

M100-256 4
M100-384 6 1 1




[1Key Components

Battery S5tring-5138
= (.5C Charge/Discharge;

= The powe supply can be a single battery string

or parallel battery strings;
= Easy configuration and maintenance

BESS Controller

Data acquisition;

Multiple protection: overload protection
Sireverse power protection;

Intelligent interaction HMI;

Itermn

Battery module
Pack QTY
Mominal capacity

Discharge cutoff- Rated-
Charge cutoff voltage

Pack

String measunng voltage range
String voltage detection accuracy
String voltage sampling period
String measunng current range
String current detection accuracy
String temperature detection accuracy
SOC calculation accuracy

Input insulation resistance
Communication

Systemn cycle life

Dimension (W*D*H)

Weight

G
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Data
R138-7P9

7
BAkWh

314V ~358Y~398Y

3.2V/908h@2P165
100~1,000V

+0.5%

100ms

+ 3004

=210M0, 1,000V DC

Ethemet, CAN, RS485
25,000 cycles@0.5C, 25°C

400°750%2,050mm

690kg

Dimension (L*W*H)
Weight

Power interface

PCS communication
HVU communication

HWYAC communication

Grid control application

Off-grid control application

Battery management system

480°230°770mm
35.5kg

AC 110/220V, 50/60Hz
TCP/RS485

TCP/IP

RS485

Time shifting, peak shaving,
renewables moving average

Backup power, PV/DG/EV/ESS
integrated micro-grid control

DT busbar incoming control




G
Koelghit

DC voltage range 250V ~5200
PV voltage range 520V ~500V
Maximum DC current 3004
Maximum PV current 4404
Rated output power 100kW
Rated grid voltage 400V
Grid voltage range +15%
Power Conversion System The frequency range of the power grid 50/60+ 2.5Hz
= Single-stage three-level modularization; e eerrym— 1444
s Multi-branch input to reduce battery . . .
series and parallels connection; Listed: 0.8~1 leading or lagging
AC PF {Controllable)
Actual 0.1~1 leading or lagging
{Controllable)
Off-grid voltage 400v
Off-grid valtage range £10%
Off-grid frequency 50/60Hz

t et Kiweesgh-M10K 14—
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[]System Technical Specifications

M100-128

M100-192

M100-256

Battery chemistry

Cell life cycle

Cell spec

String configuration
Mumber of strings

Rack rated energy capacity
DC rated energy capadty
Rated voltage

Voltage range
BMS communication interface
BMS communication protocol

AL Data

Lithium Iron Phosphate (LFP)
80% Retention with 5000 Cydes & 1C 25°C

3.2V/90Ah

2P1125

2 3 4 6
128kWh 192kWh 256kWh 3adlWh
129.0kWh 193.5kWh 258.0kWh 38TkWh
isg.av

3 3.6V~397.6V
R5485, Ethernat

Modbus RTU, Modbus TCP

Rated AC power
Maximum AC power
Rated grid valtage
Grid voltage range
AC rate of current
Output THDI

ACPF

Grid frequency range
Isolation method

General Data

100kW

110kW

400v

£15%

1444

£3%

Listed: 0.8~1 leading or lagging (Controllable) Actual: 0.1~1 leading or lagging (Controllable)

S0/e0+2.5Hz

3 Phase 4 Line Transformer

Dimension w/o clearances (L*W*H)
Weight of the whole system
Degree of pratection

Operating temperature range
Relative humidity

Max working altitude

Cooling concept of DC hatch

Communication interfaces

2.250%1,200°2,59Tmm 2,991"2,438*259Tmm
<BT <107

IP54

-20=40°C

0~95% (non-condensing)

3,000m/9,84 21t

HWVALC

R5485, Ethernet, GPRS
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690V 1600Ah (1000Kwh)
Energy Storage Design
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1. Project Structure

1.1. Project Requirements

1) Rated Voltage of battery pack: DCagov
2) Max. Voltage of battery pack: DC 756V
3) Min. Voltage of battery pack: DC 4246V
4) Max. Current: 146004

5) Mermal Discharging current: 5004

&) Mermal Charging current: 2004

7) Max. Charging current: 4004

2. Lithium Battery Energy Storage System Design

2.1. Ehargy storage system schematic diugtqm

Touching screen

- 4BS
X
L—1 BMS
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2.2. Battery pack:

Energetech Solar

A Step Ahead

7427 South Main Street
Midvale, UT 84047
(801) 566-5678 www.energetechsolar.com

2.2.1 Lifepo4 battery cell: 3.2V 100Ah

Technical parameters

Mo Items Parameters Remark
1 {Normal capacity 100Ah@ 0.3C discharging
2 |Minimal Capacity 105Ah({@0.3C Discharging
3 |Numhul Voltage 32V
4 |internal Resistance <1mQ
cccv Standard Charging
" (Censtant Current | Current A
~Comstarit Maximum Charging
Veltage) - 100A
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Maximum Charging
Vaoltage 3.65V
Confinsous
3004
Discharging Current
& Maximum Dischargin
Discharging 978l 500a
Current
Discharging Cut-off
2.5v
Voltage
rHominal Chargi
7 Charging i 4h
Reference Value
Time Quick-acting 1h
Ch—t
8 50C 50C : 10%~90%
% Operation Charging 0°C ~ 45°C
Thermal Ambient - -
Discharging -20°C ~ 55°C
i Storage Thermal | Short-term .20°C ~ 45°C
Amblent
Long-term -20°C ~ 20°C
11 Storoge Hl.l'I'rlid-Tf}f <70%
12 |Battery weight Ab1.6.6010,05kg
13 Single cell size [L¥W*H) 142%469%220 mmE Tmm
14 Shell material Flame retardant plastic shell

2.2.2. Battery cell arrangement

L300mm
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2.3. BMS system
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2.4. BMS functions and technical specifications
BMS is composed by one master control box, one strong current control box, and 21 LECU collection boxes,

1). To achieve real-time monitoring battery operation: the total veltage, the total current, SOC, running status,
batftery temperature, battery fully managed.

2). To estimate status of charge (SCOC)

3). Battery safety: against battery overcharge, over-discharge; battery status real-time monitoring, issue disable
request timely, etc.

4). To achieve a battery fault diagnosis and security protection: Including battery fault diagnesis

5). A self-test and self-diagnosis function: diagnosis and treatment of all types of BMS failure

&). Managing batteries for a lenger life, maintaining the battery SOC within a reasonable range, and
implementing appropriate management strategies based on user conditions

7). Leakage monitoring to ensure elecirical system safe and reliable

B). A functions of data to display, record and process efc.

9 ) System consists of a master controller and one high voltage controller, five (125) sub-controller, and two (85)

sub-controller.

BMS technical parameters

Capacity 146004k

SOC Range 0.2—-100%

Rated Valtage &0V [214514P)
Operating Voltage Range DC&2&V — DC754Y
Single cell Voltage 2.5V —3.45V

Rated charging current 3004

Maximum Allowable Charge Current 5004

Rated Discharge Current 3004

Maximum Allowable Discharge Current 5004

Batteries Operating Temperature -20C~557TC

Working Temperature of Controller -20C ~+45C

SOC Estimation aceuracy <5%

Single Cell Number 3456bunches  (2145146P )
Measuring Range of Single Cell Valtage 0—4.5v, accuracy: 5mY

Page 6 / 13
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Total Voltage Measurement Range DC 20V —DC 1000V; accuracy:  +1.6Y
Tetal Current Measurement Range 0.22 — 1004; accuracy: +0.5A
Insulation Resistance Range 1m0~ 500M0; accuracy: +0.5M0
Temperature Testing Every LECU control one way

Temperature range -20C~150C; oaccuracy: £2°C (0—~807T)
Balancing current  (Passive) 2.54

Installed with the battery pock, the BM3 [Battery Management System) can detect the battery pack voltage,
temperature, current, capacity and other battery pack parameters, take real-time condition monitoring and fault
analysis, realize online connection with the central control monitoring & dispatching system and container
monitoring system through the CAN BUS, and optimally control the whole baottery pack charge & discharge

management.

2.5. BATTERY PACK

No ltems Parameters Remark
1 Mormal capacity 1600Ah
2 Mominal Voltage 690 V
3 Mermal charging current 2004,
4 Mermal discharging current 5004
5 Internal Resistance =1mQ
ce-cv Maximum Charging
o | (Constant Current 400A
Currert Maximum Charging
-Constant Voltage 626\
Voltage)
Maximum Dischargi
99| sooa
" | Dischagig:  |oent
Discharging Cut-off
ang 756V
Voltage
8 Charging Neminal Charging 8h Reference
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Time Quick-acting Charging | 4p Value
9 soC SOC : 10%~90%
10 Operation Charging 0°C ~ 45°C
Thoneil Discharging
Ambient el
11 Storage Short-term 20°C ~ 45°C
Th ! Long-term
Ambient i
12  |Storage Humidity =70%
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B::Itlarf Bank testing before uhipmanl‘
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2.6. 250KVA Bidirectional energy storage power conversion system

Feature

» Conversion efficiency. >95%;

»Perfect sine-save current power connection, the total harmonic content of the current is <3%:

- Grid-tied and off-grid work modes are optional,

»The control device adopts 32-bit DSP and the main power loop adopts the large power IGBT module;
It can communicate with the battery management system through CAN profibus and automatically
control the charge and discharge of the battery pack;

» It has wide DC voltage input scale, which improves the efficiency of the system;

» It has standard communication interfaces for convenient remote control;

»-It has efficient vector control algorithm, its power factor can be adjusted randomly, and it can transmit
reactive power in the capacity scope and realize reactive compensation;

It has the complete relay protection and prevent from the abnormal damage of inverter effectively;
»-It has the bidirectional inverter and can realize the bidirectional flow of energy in both AC and DC
systems.

»Many 250KVA devices can be combined randomly to form the conversion power plant of a larger
capacity.

Page 10 / 13
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Basic Parameter

Product Type PL-ES-250KT
Parameters on AC side

Rated output power 250KW
Rated power grid voltage 380V

Power grid frequency 60Hz
Allowable power grid frequency 48~50.5Hz
Parameters on DC side

Max. voltage of storage battery pack S00V
Voltage scale of storage battery pack 520-900V

Perfermance index
Max. efficiency
Power factor

Display ecommunication

96%(Including transformer)
=0.99

Display Touch screen
Standard communication mode of host

computer HAN

BMS communication interface CAN

Mechanical parameters

{ WxDxH ) mm

N 2000x750x1, 800mm
Weight 2000kg

Page 11 / 13
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2.7 Container Storage system solutions for outdoor use

v &

KCOMR 38  WmREE B 42 B 7K EHE KR

KCC conling extrame lemperatures aalerproal and 4ustproof convanant transpartaton anti-shaking design

& Bk it 16 =-40°C~55'C ®IPESHI{ Wik ® SO g bk = il JLONE IR R
CHASTM B11T Wit A 1, 95 A2
% MUtk 0101000 i . 1 kA A
h R L) LMK, R ® {1 45 101 3 I E 48
Figw FR 0% 18] 3% 4%
® {0 A ® i #81000
kfﬁ l'j. & KMiz §ii 4 52
IS0 standard shipping
Grade B anti-corrosion Temperaiure scope: I1p&S protection grade: bor with Classification Meat grade B earthguaks
(sall spray tesi sccording A0 CnESC Usa double cormugaied Society cartilication, requinemania,
IASTM b1TT standard, stripes o snap two boxs, external interface box The top and botiom of
up to 1000 hours of sal retraction for fansport container are tighily
spray lesi) Use life up to convenience, 1000&km connectad with the
mora than 15 years of road transpor test container body.
on grade 3 ropd

o % 7 Yt
R TE Damping system

Container housing

fli 28 &

Wires layout

L & 4

Cabinet & rack

il ¥4 & 4 Ac i & ot IR 30
Cooling system Power Distribution Fire protection
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3. 1000kwh Solar Lithium Battery Storage system pictures for ref.

4. System Components

No. Item Gty
1 Battery Pack 3.2V /1004h 3456 PCS
2 BMS 2
3 Battery Module 2
4 Battery Rack 3
5 250KwW Battery DC charger 1
& 250KVA Bidirectional energy storage power ;
conversion system
7 40 ft Containers design ]
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LR4-72HIH

425~455M

High Efficiency
Low LID Mono PERC with
Half-cut Technology

! Hi-M0 4m

NEW

"Both 6BE & SBB are available

12-year Warranty for Materials and Processing;

25 year Power

Warranty Annual
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525~550M

» Based on M10-182mm wafer, best choice far
ultra-large power plants

* Advanced module technology delivers superior
module efficiency

« M10 Galllum-daped Waler = Smart Soldering « %-hushar Half-cut Cal
» Excellent outdoor power generation performance

* High module quality ensures long-term reliability
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AS-6M144-HC BLACK
435W~465W

MONOCRYSTALLINE MODULE

ADVANCED PERFORMANCE & PROVEN ADVANTAGES

®  High module conversion efficiency up to 21.27% by using innovative Half-cell design
and Multi-busbar(MBEB) cell technolegy.

®  Low temperature coefficient and excellent performance under high temperature and
low light conditions.

® Robust aluminum frame ensures the modules to withstand wind loads up to 2400Pa
and snow loads up to 5400Pa.

® High reliability against extreme erwironmental conditions (passing salt mist,
ammonia and hail tests).

& Pgtential induced degradation (PID) resistance.

&  Apsthetically appealing design with black backsheet and frama.

CERTIFICATIONS
e |EC 61215, |EC 61730, UL 1703, IEC 62716, IEC 61701, IEC TS 62804,

® (€ &
o LU 150
. & |50 2001:2015: Quality management system

® |50 14001:2015: Environmental management system
® |50 45001:2018: Occupational health and safety management system

SPECIAL WARRANTY

@ 20 vyears product warranty

® 30 years linear power output warranty

100%
Passlnnately _ 87.5%
:
s 0%
committed to B
=
:
B0%
I:IE"‘UEI‘H'IQ innovative
5 10 15 20 25 30
Year
energy solution
M Linear performance wamanty from Amerisolar
Standard performace warranty

Werldwide Energy and Manufacturing USA Co., Ltd.
www, weamerni salar,com, sales@weamerisolar.com EN-V1.0-2021



ELECTRICAL CHARACTERISTICS AT STC

Maximum Power (Pras) 435W 440W 445W 450W A55W ABOW 465W
| Open Circuit Voltage (Voc) 49 6V 498V 500V S0V 50 4V 506V 50 8V
Short Circuit Current {lsc) 1M10A  1116A | 11224 1128A  1134A  1140A  1146A
Voltage at Maximum Power (Vas) 412V 414V 416V 418V 20V 422V 424V
Current at Maximum Power (lmg) 10.564 10.63A 10704 10.77TA 10844 10.91A 10.97A
Module Efficiency (%) 18.90 2013 203 2058 20,81 2104 2127
Operating Temperature -40°C to +B5°C
Maximum System Voltage 1000V DC/500V DC
Fire Resistance Rating Type 1(in accordance with UL1703)/Class C{IECE1730)
Maximum Senes Fuse Rating 204

STC. Irradiance 1000W/m?, Cell lemperature 25°C, AM1 5, Tolerance of Pmax. 0—+3%, Measuremen! Tolerance. +3%

ELECTRICAL CHARACTERISTICS AT NOCT

Maximum Fower (Pra) 323w 32w 3w 335w 38w MHIW 347w
Open Circuit Voltage {Vac) 456V 45.8Y 46,0V 46.2V 46 4V 46 6% 46 8Y
Short Circuit Cument (lsc) 8.99A 8.04A 9.09A 8144 9.18A 924A 9.29A
Voltage al Maximum Power (Vmg) arav ar.ev . ar.ev . ag.ov a2y LAY 386
Current at Maximum Power (lye) 8644 8 704 B T6A BAZA 8 BBA 8944 B 904,

MOCT. madiance 800W/m2, Ambient lemperature 20°C, Wind Speed 1 m's

MECHANICAL CHARACTERISTICS TEMPERATURE CHARACTERISTICS

Cell type Monocrystalline PERC 1686"B3mm Mominal Operating Cell Temperature (MOCT) 43°C+2°C
Mumber of cells 144 (6x24) Temperalure Coefficients of Pras -0.36%~C
Module dimensions 2102x1040% 35mm (82 TExd 0 94x1 38inches) Temperature Coefficients of Vac -028%7°C
Weight 24kg (52 Olbs) Temperature Coefficients of lsc 0.05%/°C
Front cover 3.2mm (0. 13inches) tempered glass with AR coafing
Frame Avcized shameamatoy (PACKAGING |
Junction box IPG8, 3 diodes Standard packaging F1pcsipallet
Cabla 4mm? (0 00Ginches?), Length: Portrait 300mm Maodule quantity per 20' container 155pcs
{11 Biinches), Landscape: 1400mm (55 12inches) Module quaniity per 40' container G8Zpes
Connector MC4 or MC4 compatible
ENGINEERING DRAWINGS (IVCURVES
; Mg - - - am
- Umt mm :—- - el H-.‘\ it
| ] | i | '.I"-,I Lama
5 [ o :.'-,I'- .3
[y % =T s § 11
T ” & : —<\l 2
Fanmng | - A -
Q g : o ‘.-"f# \ |I| L]
= - | :: f-:_,.p-""-:-: e ! \ a3
- 1 HE——— R L S
g L] B W O BN B N M & 4 =
....... Voheantty _
r —I e e e |
/___J_:ﬁ B Current-Voltage and Power-Voltage Curves
gl b = al Different lmadiances
o ————
: TN
. = A i : I: l\\Ill
3 'I j III
. | A
et AL L I e
™ | a5 | VuRagaiV]
& =) = - - T |
Rimr: Vi Section AA Current-Voltage Curves at Different
Specifications in this datasheet are subject to change without prior notice. Temperatures
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