
TECHNICAL SPECIFICATIONS FOR IMPLEMENTING OP 

 

1. OP Features  

Compact type:   

OP Will be accommodated in three 20’ Modified shipping containers. Footprint of each 

container will be 20’X8’. 

Two of the Containers can be staked one above the other, this means only 2 containers will be 

placed on the platform.  

A stand-alone office cum storage modified shipping container will be supplied along with other 

three containers  

The OP system can also be installed in 40’ modified shipping container  

Easy to transport: 

Equipment in each container will not weigh more than 3 Tons, this means the gross weight of 

the container will be less than 6 Tons. 

Containers are light enough to be moved or lifted using any pick and carry cranes, Flatbed 

trucks can be used to transport containers.   

Installation: 

Containers will be placed on concrete platforms. Equipment inside the containers will be pre-

assembled and ready for plug and plug. 

All the equipment inside the container will be pre-wired, containers will be provided with 

industrial connectors for the main power supply. All water and plumbing connections will be 

provided with Quick-Lock couplings. 

Dismantling: 

Easily dismantlable as removable connectors and couplings will be provided for all plumbing 

and electrical connections to the container. 

Containerised Units:   

Four 20’ Modified shipping containers will house the equipment’s or One 40’Modified 

shipping container and two 20’ modified shipping container can be provided based on ease of 

transportation in Lebanon  

 

2. Treated Outputs  

 

Treated Solids  

Solids generated by the process pass through a thermal digester where solids remain heated for 

4hours at 70°C making it class A biosolids. 



Treated solids can directly be used as a soil amendment. Treated Solids are bagged and sold 

for land application. 

Treated Liquid 

Wastewater treatment of filtrate obtained from dewatering involves aeration in which aeration 

is induced by an air blower and aerobic bacteria results in biological decomposition of organic 

matter. media inside the aeration zone increases the surface area forming a bio-film layer which 

enhances the removal of organic fractions 

Tertiary treatment reduces suspended solids, color and odor the filtrate is passed through a 

pressure sand filter and activated carbon filter.  

Disinfection methods like Ozonation or UV light can be used to destroy and render harmless 

disease-causing organisms, such as bacteria, viruses, etc.     

Treated water will be safe enough for release into inland water bodies or urban greenery. 

Treated water will be in the Lebanon’s Ministry of Environment (MoE) effluent criteria for 

safe disposal in surface water and/or to drinking water levels.  

 

Process that will be adopted for treatment of Septage: 

 

 

Process Flow Diagram 

 

 

 



 

 

 

Dewatering Unit and Solid treatment in a 40’ Modified Container 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



The design flow of the proposed system is given below. 

 

                                               
 

 

 

 

 

                                              

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The overall working process flow of the above scheme is described below: 

 

Step 1: The septage is received in the septage receiving station via screen, where the floatables 

are separated from the septage. The grit settles in the SRS, and the septage flows to the storage 

tank. 

 

Step 2: The septage storage tank. The 2-day retention time in the storage tank is designed to 

address the incoming fresh septage from community toilets and public toilets too. 

 

Step 3: Submersible sludge pumps are placed in the storage tank, to pump the septage from the 

storage tank to the Dewatering unit. Two pumps are placed in the storage tank, and one pump 

as backup pump.  

 

Step 4: The sludge from the sludge holding tank is pumped to the dewatering unit. The 

dewatering unit consists of: 

a. Polymer dosing system 

Collection of septage thru Septic tankers 

Septage Receiving Station  

Two day Storage Tank   

Dewatering of Septage  

Filtrate  Dewatered Solids  

Wastewater Treatment Plant  

Septic Tankers discharge at Facility 

          Solids Treatment Box 

Reuse                              Reuse  



b. Dewatering unit 

 

Step 5: The dewatered solids fall into the Wet end Hopper placed on the ground and is feed 

into Biosafe where Dewatered Sludge would be heated up to 70 degrees for biosafety using 

external energy and then bagged.  

 

The filtrate from the dewatering flows to filtrate tank and then pumped in controlled flowrate 

to wastewater treatment plant. 

 

Step 6: The filtrate from dewatering is treated in the wastewater treatment plant, and post the 

tertiary treatment, stored for Reuse in the plant area or urban greenery. 

 

The overall turn-around time for septage is 1-2 days, from the day of receipt into the FSTP. 

 

 

Electricity: 

Sl. 

No Equipment 

Connected 

Load 

Operational 

hours/day 

Unit 

consumption/day 

1 Pumping system 3.0 8 24.0 

2 Dewatering system  3.8 8 30.4 

3 

Solids treatment 

system 15.5 2 31.0 

4 

Wastewater 

treatment  1.8 24 43.2 

5 Utility 1.0 4 4.0 

Total in kW per day 132.6 

 

*30 Kw of Solar power can be installed as an alternative.  

O&M: 

SI 

No Particulars UOM Quantity/month 

1 Electricity Units 4000 

2 
Polymer  

Kg 45 

3 Operator Person 2 

 

 

 

 

 



 

Sustainability Plan: 

O&M: 

 

SI No Particulars UOM Quantity/month 
Estimated Unit 

Rate($) 

Amount per 

month ($) 

1 Electricity Units 4000 0.14 571.43 

2 Polymer  Kg 45 5.00 225.00 

3 Operator Person 2 357.14 714.29 

Total 1510.71 

      
Total expenditure incurred during O&M period will be $1510 

 

 

Revenue from treated Sludge 

    

SI No Particulars UOM Quantity/month 
Estimated Unit 

Rate ($) 

Amount per 

month ($) 

1 Treated Solids Kg 22500 0.029 642.86 

 

Revenue from Treated solids will be $642.86. So, additionally $867 shall be spent monthly. From 

this half of the O&M Cost will be recovered by selling of treated solids. 

If solar power is installed, then electricity cost can be saved on entirety. 
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Safety concerns 
Employers should consider these unique safety concerns when developing 
procedures for working safely with PV installations. 

Electric shock 

Electric shock is the primary hazard for firefighters. An array of multiple panels 
can produce direct current and voltages above 600 volts. Firefighters may come 
in contact with damaged panels or energized exposed wiring during firefighting 
or ventilation operations. 

Battery storage areas are another potential source of electric shock. 

Arcing fault 

A PV system generates direct current. An arcing fault from direct current is more 
intense and sustained than that from alternating current. An arcing fault is a 
high power discharge that could result from the unexpected contact of electrical 
components. In addition, the value of arcing fault current may be too low for the 
required circuit protective devices to operate. This creates additional fire 
hazards unique to these systems. 

Other hazards 

Solar PV systems add additional weight to the roof of a building, which may pose 
a structural concern. This may require alternative ventilation tactics, particularly 
where roof joists have been compromised by fire. 

Power cables and PV panels pose trip and slip hazards for roof operations. 

PV panels exposed to fire can produce toxic and carcinogenic combustion 
products. Battery storage areas can generate corrosive/explosive gases when 
exposed to fire. 

  

5

Fire fighting safety precautions 
When developing procedures for dealing with fires in buildings with 
solar PV systems, employers should consider the following: 

assume the solar PV array is energized at all times 
inform the incident commander immediately upon identifying the 
presence of a solar PV system 
remember that securing the main electrical panel, inverter and PV’s “Utility 
Disconnect” switch will not shut down the solar PV system—when 
exposed to sufficient light, electricity will continue to be generated by 
the PV system 
stay away from the panels and conduit 
do not cut into, remove, or walk on the solar PV system 
wear appropriate personal protective equipment including self-contained 
breathing apparatus 
contact the local utility provider to assist with cutting power sources 

6
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Load Consumption 
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Solar Estimated Production 
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Operation and Maintenance 
Procedure

12

  

A. Array Maintenance

PV module inspection

Module Cleaning

13

Washing Modules:

Debris Removal

Shade control / soiling

14

B. Electrical Equipment Maintenance

Verify Inverter Servicing

Verify Combiner Box Servicing

15

Verify Equipment Grounding

Structural Integrity

Unscheduled Maintenance

16

Perform Corrective Actions:

Verify Corrective Actions:

17

System Troubleshooting

Load Problem

Inverter Problem

18



Array Problem

Maintenance Plan

19

Maintenance of battery banks

Before you start

Safety equipment

Checking your batteries
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STEPS TO MAINTENANCE OF BATTERIES

STEP 1:

STEP 2:

STEP 3:

STEP 4:

STEP 5:

STEP 6:

STEP 7:

IF YOU SEE CORROSION, PLEASE CONTACT US BEFORE DOING ANYTHING

21
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Single Line Diagram
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Technical Proposal for 
Solar panel 

(  PANEL 
5 0 W) 
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CS6W-525|530|535|540|545|550MS
525 W ~ 550 W

CSI Solar Co., Ltd. is committed to providing high quality solar 
products, solar system solutions and services to customers 
around the world. Canadian Solar was recognized as the No. 1 
module supplier for quality and performance/price ratio in the 
IHS Module Customer Insight Survey, and is a leading PV project 
developer and manufacturer of solar modules, with over 50 GW 
deployed around the world since 2001.

MORE POWER

MORE RELIABLE

Comprehensive LID / LeTID mitigation 
technology, up to 50% lower degradation

Module power up to 550 W 
550 W

Minimizes micro-crack impacts

Better shading tolerance

Compatible with mainstream trackers, 
cost effective product for utility power plant

Up to 4.5 % lower LCOE
Up to 5.6 % lower system cost

* For detailed information, please refer to the Installation Manual.

Heavy snow load up to 5400 Pa,  
wind load up to 2400 Pa*

HiKu6 Mono PERC

CSI Solar Co., Ltd.                                                                            
199 Lushan Road, SND, Suzhou, Jiangsu, China, 215129, www.csisolar.com, support@csisolar.com

products you order or use. Please contact your local Canadian Solar sales representative 

in which the products will be used.

PRODUCT CERTIFICATES*

ISO 9001:2015 / Quality management system 
ISO 14001:2015 / Standards for environmental management system 
ISO 45001: 2018 / International standards for occupational health & safety

MANAGEMENT SYSTEM CERTIFICATES*

*According to the applicable Canadian Solar Limited Warranty Statement. 

12
Years 

Years 

Enhanced Product Warranty on Materials 
and Workmanship*

Linear Power Performance Warranty*

1st year power degradation no more than 2%
Subsequent annual power degradation no more than 0.55%

IEC 61215 / IEC 61730 / INMETRO 
UL 61730 / IEC 61701 / IEC 62716 
UNI 9177 Reaction to Fire: Class 1 / Take-e-way

26

PARTNER SECTION

ENGINEERING DRAWING (mm)

Rear View 

Mounting Hole

CS6W-530MS / I-V CURVES

-
al products due to the on-going innovation and product enhancement. CSI Solar Co., Ltd. reserves 
the right to make necessary adjustment to the information described herein at any time without 
further notice. 

have professional skills and please carefully read the safety and installation instructions before 
using our PV modules.

CSI Solar Co., Ltd.                                                                            
199 Lushan Road, SND, Suzhou, Jiangsu, China, 215129, www.csisolar.com, support@csisolar.com
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MECHANICAL DATA
Data

Cell Type Mono-crystalline
Cell Arrangement

Dimensions

Weight
Front Cover 3.2 mm tempered glass
Frame Anodized aluminium alloy

IP68, 3 bypass diodes
Cable 4 mm2

Cable Length   

Connector T4 series or H4 UTX or MC4-EVO2     
Per Pallet 30 pieces

600 pieces
* For detailed information, please contact your local Canadian Solar sales and 
technical representatives.

14
13
12
11
10

9
8
7
6
5
4
3
2
1
0

5 10 15 20 25 30 35 40 45 50 55 60    5 10 15 20 25 30 35 40 45 50 55 60    

TEMPERATURE CHARACTERISTICS

Data
-0.34 % / °C
-0.26 % / °C
0.05 % / °C

Nominal Module Operating Temperature 42 ± 3°C

Frame Cross Section A-A 14
13
12
11
10

9
8
7
6
5
4
3
2
1
0

ELECTRICAL DATA | STC*
CS6W 525MS 530MS 535MS 540MS 545MS 550MS

525 W 530 W 535 W 540 W 545 W 550 W
40.7 V 40.9 V 41.1 V 41.3 V 41.5 V 41.7 V
12.90 A 12.96 A 13.02 A 13.08 A 13.14 A 13.20 A
48.6 V 48.8 V 49.0 V 49.2 V 49.4 V 49.6 V
13.75 A 13.80 A 13.85 A 13.90 A 13.95 A 14.00 A
20.5% 20.7% 20.9% 21.1% 21.3% 21.5%

Operating Temperature

Module Fire Performance

25 A
Class A 

Power Tolerance
2, spectrum AM 1.5 and cell tempe-

rature of 25°C. 

ELECTRICAL DATA | NMOT*
CS6W 525MS 530MS 535MS 540MS 545MS 550MS

392 W 396 W 400 W 403 W 407 W 411 W
38.0 V 38.2 V 38.4 V 38.6 V 38.8 V 39.0 V
10.33 A 10.37 A 10.42 A 10.45 A 10.49 A 10.54 A
45.8 V 46.0 V 46.2 V 46.4 V 46.6 V 46.8 V
11.09 A 11.13 A 11.17 A 11.21 A 11.25 A 11.30 A

2, spectrum AM 1.5, 
ambient temperature 20°C, wind speed 1 m/s.
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LIMITED WARRANTY STATEMENT 
PHOTOVOLTAIC HiDM MODULE PRODUCTS 
 
Effective January 1st, 2020 
 
 
This Limited Warranty Statement applies only to Canadian Solar Inc. (“Canadian Solar”) HiDM (including HDM) 
module products (“Products”). 
 
This Limited Warranty Statement does not apply to Products sold to and installed in Australia, Japan, and P.R. China.  
 
FIFTEEN (15) YEAR LIMITED PRODUCT WARRANTY 

Subject to the exclusions contained herein, Canadian Solar warrants to the original buyer (the “Buyer”) of the 
Products that the Products shall be free from defects in materials and workmanship which have an effect on 
Products functionality under normal application, installation, use, and service conditions as specified in Canadian 
Solar’s standard product documentation such as the installation manual and its annexes.  
 
Claims under this warranty will only be accepted if the Buyer can prove that the malfunctioning or non- 
conformity of the Products results exclusively from defects in materials and/or workmanship under normal 
application, installation, use and service conditions specified in Canadian Solar’s standard product documentation. 
This Limited Product Warranty does not warrant a specific power output of the Products, which shall be exclusively 
covered under the Limited Performance Warranty elaborated below. 
 
 
TWENTY-FIVE (25) YEAR LIMITED PERFORMANCE WARRANTY 

Canadian Solar warrants that for a period of twenty-five years the Products will maintain a level of performance as 
set forth below: 

 
• During the first year, Canadian Solar warrants the actual power output of the Products will be no less than 

97.5% of the labeled power output. 
 

• From year 2 to year 25, the actual annual power decline will be no more than 0.6%; by the end of year 25, 
the actual power output will be no less than 83.1% of the labeled power output. 

 
The actual power output of the Products shall be determined for verification using Standard Testing Conditions 
only. The actual power output measurement is either carried out by a Canadian Solar facility or by a Canadian Solar 
recognized third-party testing institute. Testing equipment uncertainty will be applied to all actual power output 
measurements. 
 
 
WARRANTY EFFECTIVE DATE 

The effective date of the warranties provided herein shall be the date of installation or ninety (90) days after 
delivery by Canadian Solar to the Buyer, whichever date is earlier. 
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EXCEPTIONS 

The limited warranties set forth herein DO NOT apply to any Products: 1) for which Canadian Solar has not 
received all or part of the due payments from the Buyer; 2) which have been subject to negligence in transportation, 
handling, storage or use; 3) which have been repaired without Canadian Solar’s authorization or in any way 
tampered with; 4) which have been subject to extraordinary salt or chemical exposure; 5) which have been subject 
to improper installation, application, alteration, unauthorized service, or improper system design which caused 
constant shading to the Products; 6) which have been subject to power failure or surges, flood, fire, direct or 
indirect lightning strikes, or other acts of nature; 7) which have been subject to accidental breakage, vandalism, 
explosions, acts of war, or other events outside Canadian Solar’s control; or 8) which have been moved from its 
original installation location. 
 
In addition, the limited warranties do not apply to any deterioration in the appearance of the Products (including, 
without limitation, any scratches, stains, rust, discoloration, or mold) or any other changes to the Products in 
appearance stemming from the normal wear and tear over time of product materials. Also, no warranty claim may 
be made if the product label, type or serial number of the applicable Products has been altered, removed or made 
illegible. 
 
 
REMEDIES 

In respect of the Fifteen (15) Year Limited Product Warranty, if Canadian Solar verifies in its reasonable judgment 
that the Products fail to conform to the terms of the Limited Product Warranty set forth herein, Canadian Solar, at 
its option, will provide one of the following remedies: 1) repair the Products; 2) replace the Products with new 
products whose labeled power wattages equal to or exceed the Warranted Wattages of replaced Products (the 
Warranted Wattages is defined as the contracted power wattages of the Products minus the permissible 
accumulated degradation); or 3) provide a refund of the fair market value of the Products assessed based on the 
Warranted Wattages at the time of claim. 
 
In respect of the Twenty-Five (25) Year Limited Performance Warranty, if Canadian Solar verifies in its reasonable 
judgment that  the Products fail to conform to the terms of the Limited Performance Warranty set forth herein, 
Canadian Solar, at its option, will provide one of the following remedies:  1) repair the Products; 2) replace the 
Products with new products whose labeled power wattages equal to or exceed the Warranted Wattages of 
replaced Products; 3) provide additional Products to make up the wattage difference between the actual measured 
power output wattages of the Products and the Warranted Wattages; or 4) provide a refund of the fair market 
value of the wattage difference between the actual measured power output wattages and the Warranted Wattages. 
 
All remedies under this limited warranty statement shall be calculated based upon the Warranted Wattages of the 
Products at the time of first reporting of the warranty claim. 
 
Canadian Solar will not accept any return of Products without Canadian Solar’s prior authorization. Once accepted, 
Canadian Solar will cover reasonable transportation costs (except for insurance, any taxes, duties, demurrages, or 
any other costs and expenses related to custom clearance or Buyer’s failure to cooperate) for shipping the 
Products under a claim back from the Buyer to a designated location of Canadian Solar, and for shipping the 
additional, repaired or replacement Products to the original installation location. If Canadian Solar opts for repair 
as the remedy, Canadian Solar shall cover reasonable material and labor costs related to the repair. In any event, 
the costs and expenses for the removal, installation, and/or reinstallation of the Products, including fees, levies, 
taxes or other financial duties due in relation to any applicable electronic waste disposal regulation, shall remain 
with the Buyer, unless otherwise agreed to by Canadian Solar in a signed writing. Canadian Solar will not pay any 
cost of any fees, levies, taxes or other financial duties imposed on the remedies implemented by Canadian Solar or 
imposed on the Products subject to such remedies, that are due to regulatory, government or judicial decisions not 
existing at the time of purchase of the affected Products.  
 
Any repair or replacement of the affected Products shall not increase the applicable warranty period. The warranty 
period for replaced or repaired Products is the remainder of the warranty for the affected Products. Canadian Solar 

29

reserves the right to deliver a similar product (of similar size, color, shape, and/or power output) in replacement of 
the affected Products if production of the affected Products is discontinued or such product is otherwise 
unavailable. Unless instructed by Canadian Solar otherwise, Buyer shall dispose of Products in accordance with all 
local applicable regulations on electronic waste treatment and disposal at its own cost. Products having been 
replaced shall not be sold, reworked or reused in any way, unless expressly authorized by Canadian Solar. 
 
EXCEPT AS OTHERWISE PROVIDED BY APPLICABLE LAW, THE FOREGOING REMEDIES STATE CANADIAN SOLAR’S 
SOLE AND EXCLUSIVE OBLIGATION AND THE BUYER’S SOLE AND EXCLUSIVE REMEDY FOR A BREACH OF THE 
FOREGOING LIMITED WARRANTIES. 
 
 
CLAIM PROCESS 

If the Buyer believes that it has a justified claim covered by the limited warranties set forth above, then the Buyer 
shall submit such claim in writing without undue delay, with supporting information including but not limited to 
the claimed quantity, serial numbers, purchasing invoices and proofs, to Canadian Solar within the applicable 
warranty period specified above to the following address, or such future address as Canadian Solar may provide 
from time to time: 
 
Asia  Pacific  
Canadian Solar Inc. 
Customer Service Department 
199 Lushan Road, Suzhou New District Jiangsu 
China, 215129 
Tel: +86 512 66908088 
E-mail: service.cn@canadiansolar.com 
 

Europe, Middle East & Africa  
Canadian Solar EMEA GmbH 
Customer Service Department 
Landsberger Strasse 94, 80339 Munich, Germany 
Tel: +49 89 5199689 0 
E-mail: service.emea@canadiansolar.com 

Americas 
Canadian Solar Inc. 
Customer Service Department 
3000 Oak Road, Ste. 400 Walnut Creek, CA 94597 
Tel: +1 855 315 8915 
E-mail: service.ca@canadiansolar.com 

South Korea 
Canadian Solar Inc. Korea Branch 
#906 Dongwoo Building, 328 Teheran ro Gangnam-gu 
Seoul, Korea 
Tel: +82 2 539 7541 
E-mail: service.kr@canadiansolar.com 

 
Upon receipt of such written claim, Canadian Solar may seek further verification of the Buyer’s claim of a breach of 
one of the foregoing limited warranties. 
 
 
WARRANTY ASSIGNMENT 

This Limited Warranty is transferrable to a party taking legal title to the Products, provided that the Products 
remain installed in their original installation location. 
 
 
DISPUTE RESOLUTION 

In case of any dispute related to warranty claims, such dispute shall be referred to and finally resolved pursuant to 
the governing law clauses and dispute resolution procedures under the purchase agreement between the Buyer 
and Canadian Solar. 
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NOT INDEPENDENT WARRANTIES 

The Buyer has the right to pursue claims under each of the warranties set forth above; provided that if claims arise 
under multiple limited warranties from a single defect, then if Canadian Solar remedies that defect as set forth 
above, Canadian Solar shall be deemed to have resolved all applicable warranty claims arising from that defect. 
 
DISCLAIMERS 

THE LIMITED WARRANTIES SET FORTH HEREIN ARE IN LIEU OF AND EXCLUDE ALL OTHER EXPRESS OR IMPLIED 
WARRANTIES, INCLUDING BUT NOT LIMITED TO WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A 
PARTICULAR PURPOSE OR APPLICATION, AND ALL OTHER OBLIGATIONS ON THE PART OF CANADIAN SOLAR 
UNLESS SUCH OTHER WARRANTIES AND OBLIGATIONS ARE AGREED TO IN WRITING BY CANADIAN SOLAR. SOME 
JURISDICTIONS LIMIT OR DO NOT PERMIT DISCLAIMERS OF WARRANTY, SO THIS PROVISION MAY NOT APPLY TO 
THE BUYER IN SUCH JURISDICTIONS. 
 
LIMITATION OF LIABILITY  

TO THE MAXIMUM EXTENT PERMITTED BY APPLICABLE LAW, CANADIAN SOLAR HEREBY DISCLAIMS, AND SHALL HAVE 
NO RESPONSIBILITY OR LIABILITY WHATSOEVER FOR, DAMAGE OR INJURY TO PERSONS OR PROPERTY OR FOR OTHER 
LOSS OR INJURY RESULTING FROM ANY CAUSE WHATSOEVER ARISING OUT OF OR RELATED TO ANY OF ITS 
PRODUCTS OR THEIR USE. TO THE MAXIMUM EXTENT PERMITTED BY APPLICABLE LAW, UNDER NO CIRCUMSTANCES 
SHALL CANADIAN SOLAR BE LIABLE TO THE BUYER, OR TO ANY THIRD PARTY CLAIMING THROUGH OR UNDER THE 
BUYER, FOR ANY LOST PROFITS, LOSS OF USE, OR EQUIPMENT DOWNTIME, OR FOR ANY INCIDENTAL, 
CONSEQUENTIAL OR SPECIAL DAMAGES OF ANY KIND, HOWSOEVER ARISING, RELATED TO THE PRODUCTS, EVEN IF 
CANADIAN SOLAR HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES. 

 
TO THE MAXIMUM EXTENT PERMITTED BY APPLICABLE LAW, CANADIAN SOLAR’S AGGREGATE LIABILITY, IF ANY, IN 
DAMAGES OR OTHERWISE, SHALL NOT EXCEED THE PURCHASE PRICE PAID TO CANADIAN SOLAR BY THE BUYER FOR 
THE PRODUCT IN THE CASE OF A WARRANTY CLAIM. 
 
THE BUYER ACKNOWLEDGES THAT THE FOREGOING LIMITATIONS OF LIABILITY ARE AN ESSENTIAL ELEMENT OF THE 
AGREEMENT BETWEEN THE PARTIES AND THAT IN THE ABSENCE OF SUCH LIMITATIONS THE PURCHASE PRICE OF THE 
PRODUCTS WOULD BE SUBSTANTIALLY DIFFERENT. SOME JURISDICTIONS LIMIT OR DO NOT PERMIT DISCLAIMERS 
OF LIABILITY, SO THIS PROVISION MAY NOT APPLY TO THE BUYER IN SUCH JURISDICTIONS. SOME JURISDICTIONS 
DO NOT ALLOW LIMITATIONS ON THE EXCLUSION OF DAMAGES SO THE ABOVE LIMITATIONS OR EXCLUSIONS MAY 
NOT APPLY TO THE BUYER IN SUCH JURISDICTIONS. 
 
YOU MAY HAVE SPECIFIC LEGAL RIGHTS OUTSIDE THIS WARRANTY, AND YOU MAY ALSO HAVE OTHER RIGHTS THAT 
VARY FROM STATE TO STATE OR COUNTRY TO COUNTRY. THIS LIMITED WARRANTY DOES NOT AFFECT ANY 
ADDITIONAL RIGHTS YOU HAVE UNDER LAWS IN YOUR JURISDICTION GOVERNING THE SALE OF CONSUMER GOODS. 
SOME STATES OR COUNTRIES DO NOT ALLOW THE EXCLUSION OR LIMITATION OF INCIDENTAL OR CONSEQUENTIAL 
DAMAGES, SO THE LIMITATIONS OR EXCLUSIONS IN THIS LIMITED WARRANTY STATEMENT MAY NOT APPLY TO YOU 
IN THOSE AREAS.
 
NOTE 

In the event of any inconsistency among different language versions of this warranty statement, the English 
version shall prevail. For Products covered by Canadian Solar’s limited warranty, please refer to our product lists 
published on our website at: https://www.canadiansolar.com/downloads as such list is updated from time to time. 
The installation and handling of PV Products requires professional skills and should only be performed by qualified 
professionals. Please read the safety and installation instructions before using the Products. 
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Technical Proposal for 
ON/OFF Solar Inverter 

(  Brand) 

32

Choose Deye — Choose a Green and Healthy Life
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Clean Power For You

World-leading Residential Energy 
Storage System Provider
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Stock Code: 605117.SH
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Company

                   Ningbo Deye Inverter Technology Co., Ltd is dedicated to providing 

complete photovoltaic power system solutions, including residential and 

commercial power plants solutions. Also, Deye offers solar energy storage 

system solutions. Among them, PV grid-connected inverter power range from 

1.5-110kW, Hybrid inverter 3kW-12kW, and microinverter 300W-2000W.

                   As a technology-oriented company, Deye has always been committing 

to research and develop new cutting-edge technologies to provide efficiency and 

reliable products. For example, Deye adopts T-type three-level topology and 

enhanced SVPWM algorithm to further improve the conversion efficiency by 0.7% 

compared with common SPWM. With frequency droop control technology, Deye 

string inverter is able to work with diesel generator, which greatly expands the 

scope of the product application.

                   Ningbo Deye Inverter Technology Co., Ltd, founded in 2007 with 

registered capital 46 million USD, is one of the China’s high-tech enterprises 

and a subsidiary of Deye Group. With a plant area over 15,000㎡ and complete 

production and testing equipment, Deye has become a major player in the 

global solar inverter market.

1

2

3

Read more

1
www.deyeinverter.com

2
www.deyeinverter.com
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Deye hybrid inverter 3-50kW with 208/230/240/400Vac
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Max. charging/discharging current of 240A

Supports using diesel generator to charge battery directly, 
ensuring system energy supply 7* 24H

Max. conversion efficiency of 97.6%; 
Max. battery charge efficiency of 95.5% 

V/f droop control, Max. 16pcs in parallel

6 time periods for battery charging/discharging

�

�
��
����
���

Automatic switching time 4ms

3
www.deyeinverter.com

4
www.deyeinverter.com
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Deye chooses world-class suppliers to ensure the high quality of its products.
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7
www.deyeinverter.com

8
www.deyeinverter.com
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Single Phase
String Inverter

Three Phase
String Inverter

Three Phase
String Inverter (LV)

Three Phase
Hybrid Inverter

Microinverter

Accessory & 
monitoring

Accessory &h h

Three Phase
Single Phase

Hybrid Inverter
Si l Ph

9
www.deyeinverter.com

10
www.deyeinverter.com
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49
www.deyeinverter.com

50
www.deyeinverter.com

Three Phase Hybrid Inverter
SUN- 5 / 6 / 8 / 10 / 12 K-SG04LP3-EU

���

�

ACDC AlarmNormal



��

Max. charging/discharging current of 240A

Support storing energy from diesel generator

Max. 16pcs parallel for on-grid and off-grid 
operation; Support multiple batteries parallel

DC couple and AC couple to retrofit existing 
solar system

6 time periods for battery charging/discharging

48V low voltage battery, transformer isolation design

100% unbalanced output, each phase;  Max. 
output up to 50% rated power���

Battery Type

Battery Voltage Range (V)

Max. Charging Current (A)

Max. Discharging Current (A)

External Temperature Sensor

Charging Curve

Charging Strategy for Li-Ion Battery

Max. DC Input Power (W)

Model

Lead-acid or Li-lon

40~60

Yes
3 Stages / Equalization

Self-adaption to BMS

190

190

10400

SUN-5K
-SG04LP3-EU

SUN-6K
-SG04LP3-EU

SUN-8K
-SG04LP3-EU

SUN-10K
-SG04LP3-EU

SUN-12K
-SG04LP3-EU

120

120

150

150

210

210

240

240

6500 7800 1560013000

Rated PV Input Voltage (V) 550 (160~800)

Start-up Voltage (V)

MPPT Voltage Range (V)

Full Load DC Voltage Range (V)

160

200-650

350-650

Number of MPPT / Strings per MPPT

PV Input Current (A)

Rated AC Output and UPS Power (W)

Max. AC Output Power (W)
8000

8800

12000

13200

10000

11000

Max. PV ISC (A)

2/2+1

26+13

34+17

2/1+1

13+13

17+17

AC Output Rated Current (A)

Max. AC Current (A) 18.2

12.1

5000

5500

11.4

7.6

6000

6600

13.6

9.1

27.3

18.2

22.7

45

15.2

Max. Continuous AC Passthrough (A) 

Peak Power (off grid) 2 time of rated power, 10 S

Power Factor 0.8 leading to 0.8 lagging

Output Frequency and Voltage

Grid Type

DC injection current (mA)

Max. Efficiency

Euro Efficiency

MPPT Efficiency

50/60Hz; 3L/N/PE 220/380, 230/400Vac

THD<3% (Linear load<1.5%) 

Three Phase

97.60%
97.00%

99.90%

Technical Data

Battery Input Data

PV String Input Data

AC Output Data

Efficiency

Protection

Integrated
PV Input Lightning Protection, Anti-islanding Protection, PV String Input Reverse Polarity Protection,

Insulation Resistor Detection, Residual Current Monitoring Unit, Output Over Current Protection,
Output Shorted Protection, Surge protection

Output Over Voltage Protection DC Type II/AC Type III

Grid Regulation CEI 0-21, VDE-AR-N 4105, NRS 097, IEC 62116, IEC 61727, G99, G98,
VDE 0126-1-1, RD 1699, C10-11

Safety EMC / Standard IEC/EN 61000-6-1/2/3/4, IEC/EN 62109-1, IEC/EN 62109-2

Warranty

Operating Temperature Range ( )

Cooling

Noise (dB)

Communication with BMS

Weight (kg)

Size (mm)

Protection Degree

Installation Style

General Data

-45~60 , >45  derating

Smart cooling

<45 dB

RS485; CAN

33.6

422W x 699.3H x279D

IP65

Wall-mounted

5 years

Certifications and Standards

38

39

Hybrid Inverter

User Manual

R

SUN-8K-SG04LP3-EU
SUN-6K-SG04LP3-EU
SUN-5K-SG04LP3-EU

SUN-10K-SG04LP3-EU

SUN-12K-SG04LP3-EU
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- 02 -
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2.2 Product Size
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- 04 -

GridBackup Load

WiFI
GPRS

phoneCloud services

On-Grid Home Load

Generator

ATS

Grid-connected InverterSmart LoadBattery

Solar

CT

AC cable DC cable

id t d I t

l d i

45
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Three-Phase Smart Meter

SET ESC

46

- 06 -

℃

47
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≥500mm

≥500mm

48
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Model Wire Size Cable(mm  ) Torque value(max)

49
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- 10 -

Batt Temp
Sensor

1   2    3   4    5   6    7    8 1   2    3   4    5   6    7    8

CT -L1

CT -L2

CT -L3

Gen start-up
N/O Relay

Parallel_A

CN1: TEMP: 1,2
               CT_1: 3,4
               CT_2: 5,6
               CT_3: 7,8
              

              

Parallel_B Meter-485
ModeBUS BMS

GS (diesel generator startup signal)

relay
coil

open
contact

G S

CN2:  G_start: 1,2
               G_valve: 3,4
               Grid_Ry: 5,6
               RSD:  7+, 8-CN1 CN2

Inverter

51

1 2

Temp. CT

- 11 -

Inverter

52
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. 

Model Wire Size Cable(mm  ) Torque value(max)

Model Wire Size Cable(mm  ) Torque value(max)

53
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Model Wire Size Cable(mm  )
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Safety Hint:

Safety Hint:

Safety Hint:

Inverter Model 10KW8KW5KW 6KW 12KW

55
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Safety Hint:

Cable type
Range Recommended value

（mm  ）

.

7mm

7mm

56
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Warning:

Warning:

57

White wire
543 6 7 8

Black wire

Grid

N

R

S

T

CT1

CT2

CT3

- 17 -

CT

Arrow pointing
to inverter

*Note：

Inverter

58
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R
S

T

N
PE

Parallel_A Parallel_B Meter-485 port

RS485A

RS485B

Three-Phase Smart Meter

SET ESC

1 74 10

2524

3 96 10

Three-Phase Smart Meter

SET ESC

1 74 10

2524

3 96 10

RS 485

CHNT  DTSU666

(3,6,9,10)(1,4,7,10)

R
S
T

Grid

R

R

S

S

T

T

N

N
Parallel_A Parallel_B Meter-485 port

RS485A

RS485B

Grid

Eastron  SDM630-Modbus V2

RS 485
RS 485 B RS 485 A

B  A  G

(5,6,7,8)(1,2,3,4)

1 2 3 4

R
S

T

5 6 7 8

GND

Eastron

5  6  7  8

R

S

T

Eastron

5 6 7 8

Inverter

Inverter

PE

GND
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Note:
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L wireCAN N wire PE wire

BMS

Grid

CT1 CT2 CT3

Backup Load

Ground
Inverter

①DC 
Breaker

②AC Breaker

③AC Breaker

④AC Breaker

Battery pack

Home Load

R

R

S

S

T

T

N

N

PE

PE

R
S
T

N
PE

① DC Breaker for battery
SUN 5K-SG-EU: 150A DC breaker
SUN 6K-SG-EU: 200A DC breaker
SUN 8K-SG-EU: 250A DC breaker
SUN 10K-SG-EU:300A DC breaker
SUN 12K-SG-EU:300A DC breaker  

② AC Breaker for backup load
SUN 5K-SG-EU: 16A AC breaker
SUN 6K-SG-EU: 16A AC breaker 
SUN 8K-SG-EU: 20A AC breaker
SUN 10K-SG-EU:32A AC breaker
SUN 12K-SG-EU:32A AC breaker  

③ AC Breaker for grid
SUN 5K-SG-EU: 63A AC breaker
SUN 6K-SG-EU: 63A AC breaker
SUN 8K-SG-EU: 63A AC breaker
SUN 10K-SG-EU: 63A AC breaker
SUN 12K-SG-EU: 63A AC breaker  

④AC Breaker for home load
Depends on household loads

63



BMS

3.11 

- 23 -

L wireCAN N wire PE wire

Ground

①DC 
Breaker

Battery pack

Backup Load

T
S
R

N
PE

Generator

1 2

relay
coil

open
contact

G S

Remotely control signal line

SUN 10K-SG-EU: 300A DC breaker
SUN 12K-SG-EU: 300A DC breaker

SUN 5K-SG-EU:  150A DC breaker
SUN 6K-SG-EU:   200A DC breaker
SUN 8K-SG-EU:  250A DC breaker

① DC Breaker for battery

SUN 10K-SG-EU: 32A AC breaker
SUN 8K-SG-EU:  20A AC breaker
SUN 6K-SG-EU: 16A AC breaker 
SUN 5K-SG-EU: 16A AC breaker   

SUN 12K-SG-EU: 32A AC breaker

② AC Breaker for  backup load

SUN 5K-SG-EU: 63A AC breaker   

SUN 10K-SG-EU: 63A AC breaker
SUN 12K-SG-EU: 63A AC breaker

SUN 8K-SG-EU:  63A AC breaker
SUN 6K-SG-EU: 63A AC breaker  

③ AC Breaker for Generator port

Inverter

③AC Breaker

②AC 
Breaker

T
S
R
N

PE

64

Inverter
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L wireCAN N wire PE wire

Parallel

Master

Slave

Modbus SN

Advanced Function

Paral.
Set3

Parallel

Master

Slave

Modbus SN

02

Advanced Function

Paral.
Set3

EX_Meter For CT Meter Select
0/3No Meter

Parallel

Master

Slave

Modbus SN

03

Advanced Function

Paral.
Set3

EX_Meter For CT Meter Select
0/3No Meter

Master inverter Slave Inverter Slave Inverter

EX_Meter For CT Meter Select
0/3No Meter

01

Parallel_A Parallel_B Meter-485

Grid

CT1 CT2 CT3

Backup Load

Inverter 
   No.3
  (slave)

Inverter 
   No.2
 (slave)

Inverter
   No.1
(master)

Ground

Ground

Ground

①
④ 

⑥

⑦

⑧

⑨

⑩

⑤ 

②

③ 

Battery pack

Home Load

R S TNPE
R
S
T

N
PE

CT

Arrow pointing
to inverter

①
②
③
 D
C
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SU
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⑨
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⑩
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4. OPERATION

4.1 Power ON/OFF

LED Indicator Messages
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25%

05/28/2019  15:34:40

8.30
KW

-2.00
KW

-3.00

KW
3.00

KW
0 12

0 8

0 8

0 8

- 26-
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Main Screen

Solar Page Solar Graph

Grid Graph

BMS Page

Load Graph

Battery Setting

System Work Mode

Grid Setting

Gen Port Use

Basic Setting

Advanced Function

Device info

Grid Page

Inverter Page

Battery Page

Load Page

System Setup
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0W

Stand by

0.0Hz

Energy

CT2:   0W      LD2：0W
CT1： 0W      LD1：0W

BUY

Today=0.0KWH
Total  =8.60 KWH

Today=2.2KWH
Total  =11.60 KWH
SELL

CT3:   0W      LD3：0W

L1: 0V      L2: 0V      L3: 0V

Grid

Power: 1560W

Energy

PV1-V: 286V PV2-V: 45V

Today=8.0 KWH

Total  =12.00 KWH

PV1-I: 5.5A PV2-I: 0.0A

PV1-P: 1559W PV2-P: 1W

Solar

Power:   55W

1166w

221v          0w
229v       1166w
225v          0w

SOC:99%
   -21w

BAT_V:53.65V  
DC_P1:   0W
DC_V1:   0V
DC_I1:   0.0A  

DC_P2:   0W
DC_V2:   0V
DC_I2:   0.0A  

BAT_I: -0.41A  
BAT_T: 27.0C  

1244w
50Hz

Load

Battery PV1 PV2

Grid Inverter

Today=0.5 KWH

Total =1.60 KWH

L1:   220V        P1: 19W
L2:   220V        P2: 18W
L3:   220V        P3: 18W

Load

Energy

222v          0.8w
229v          5.0w
229v          0.9w
HM:            LD:
-10W          28W

5W          1192W
0W          24W

 -81w
50Hz

222v          0.1A
230v          0.1A
223v          0.1A
INV_P:
-30W
-26W         AC_T:
-25W         38.8C
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Discharge

U:49.58V

I:2.04A

Power:  101W

Temp:25.0C

Batt

2019-5-28

20%

1 3 5 7 9 11 13 15 17 19 21 23

40%

60%

80%

100%

3000W

Solar Power Production:Day
5-2019

400

0
05 10 15 20 25 30

800

1200

1600

2000

2000Wh

System Solar Power:Month

CANCEL Day Month Year Total

2019

40

1 2 3 4 5 6 7 8 9 10 11 12

80

120

160

200

KWh

System Solar Power:Year

CANCEL Day Month Year Total

TOTAL

400

0
20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20 20
16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48

800

1200

1600

2000

2000KWh

CANCEL Day Month Year Total

System Grid Power:Total

CANCEL Day Month Year Total

Mean Voltage:50.34V Charging Voltage :53.2V

Total  Current:55.00A Discharging Voltage :47.0V

Mean Temp   :23.5C Charging current :50A

Total SOC     :38% Discharging current :25A

Sum
Data

Details
 Data

Dump Energy:57Ah

Li-BMS

Volt

1
2
3

50.38V 19.70A 30.6C 52.0% 26.0Ah 0.0V 0.0A 0|0|0
50.33V 19.10A 31.0C 51.0% 25.5Ah 53.2V 25.0A 0|0|0
50.30V 16.90A 30.2C 12.0% 6.0Ah 53.2V 25.0A 0|0|0

4
5

0.00V 0.00A 0.0C 0.0% 0.0Ah 0.0V 0.0A 0|0|0
0.00V 0.00A 0.0C 0.0% 0.0Ah 0.0V 0.0A 0|0|0
0.00V 0.00A 0.0C 0.0% 0.0Ah 0.0V 0.0A 0|0|0
0.00V 0.00A 0.0C 0.0% 0.0Ah 0.0V 0.0A 0|0|0
0.00V 0.00A 0.0C 0.0% 0.0Ah 0.0V 0.0A 0|0|0
0.00V 0.00A 0.0C 0.0% 0.0Ah 0.0V 0.0A 0|0|0
0.00V 0.00A 0.0C 0.0% 0.0Ah 0.0V 0.0A 0|0|0
0.00V 0.00A 0.0C 0.0% 0.0Ah 0.0V 0.0A 0|0|0
0.00V 0.00A 0.0C 0.0% 0.0Ah 0.0V 0.0A 0|0|0
0.00V 0.00A 0.0C 0.0% 0.0Ah 0.0V 0.0A 0|0|0
0.00V 0.00A 0.0C 0.0% 0.0Ah 0.0V 0.0A 0|0|0
0.00V 0.00A 0.0C 0.0% 0.0Ah 0.0V 0.0A 0|0|0

6
7
8
9
10
11
12
13
14
15

Curr
Volt Curr

Temp SOC Energy Charge Fault

Sum
Data

Details
 Data

Li-BMS

Energy
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System Work Mode
Battery
Setting

Grid Setting
Gen Port
    Use

Basic
Setting

System Setup

Device Info.
Advanced
Function

Basic
Set

Time Syncs Beep Auto Dim

24-Hour

Basic Setting

Year Month Day

Hour Minute

Lock out all changesFactory Reset

2019 03

09 15

17

PassWord

DELX--X--X--X

1 2 3

4 5 6

7 8 9

CANCEL 0 OK

71
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Grid ChargeGen Charge

Grid SignalGen Signal

Gen Max Run Time 0.0 hours

Gen Down Time 0.5 hours

Battery Setting

Start

A

30% 30%

40A 40A Batt
Set2

 

，

Batt Mode

Lithium

Use Batt V

Battery Setting

Activate Battery

Max A Charge

Batt Capacity

Max A Discharge 40A

40A

400Ah Batt
Mode

Use Batt %

No Batt

07/08/2021  11:11:10     Thu

76%

2.00
KW

-6.00
KW

0.00

KW

KW
0 15

0 12

0 12

0 12

Signal
   on

2.00

KW
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Float V 53.6V 20%

35%

50%

-5

Absorption V 57.6V

Equalization V 57.6V

Equalization Days

Shutdown

Low Batt

Restart

TEMPCO(mV/C/Cell)

Batt Resistance

30 days

Equalization Hours 3.0 hours
25mOhms

Battery Setting

Set3
Batt

Lithium Mode

Shutdown

Low Batt

Restart 40%

20%

10%

00

Battery Setting

Set3
Batt

Power:   6000W Today=10 KWH
Total  =10 KWH

Generator

V_L1: 230V
V_L2: 230V
V_L3: 230V

P_L1: 2KW
P_L2: 2KW
P_L3: 2KW

Shutdown 20%  
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Float Stage
Torque value

(every 30 days 3hr )

Zero Export To Load

Max Solar Power

Zero Export To CT

Max Sell Power 

Energy pattern BattFirst LoadFirst

System Work Mode

Solar Sell

Solar Sell

12000

12000

Power8000

Zero-export Power 20

Selling First

Work
Mode1

Grid Peak Shaving

 

 

GridBackup Load On-Grid Home Load

Battery

Solar

GridBackup Load On-Grid Home Load

Battery

Solar

CT
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Time Of Use
Time

System Work Mode

Batt

Grid
Charge Gen

01:00

05:00

09:00

13:00

17:00

21:00

5:00

9:00

13:00

17:00

21:00

01:00

Power

12000

12000

12000

12000

12000

12000

49.0V

50.2V

50.9V

51.4V

47.1V

49.0V

Work
Mode2

 

.

 
 

 

 .

Grid ChargeGen Charge

Grid SignalGen Signal

Gen Max Run Time 0.0 hours

Gen Down Time 0.5 hours

Battery Setting

Start

A

30% 30%

40A 40A Batt
Set2

Time Of Use
Time

System Work Mode

BattCharge Gen

01:00

05:00

08:00

10:00

15:00

18:00

5:00

8:00

10:00

15:00

18:00

01:00

Power

80%

40%

40%

100%

40%

35%

Work
Mode212000

12000

12000

12000

12000

12000

Grid
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Grid Setting
Grid Mode

Grid Level

General Standard

UL1741 IEEE1547

CPUC RULE21

SRD-UL-1741

                             Phase Type

0/120/240

0/240/120

Grid
Set1

Grid Setting

Q(V) FW

Normal Ramp rate

Soft Start Ramp rate

VW

V1:0.0V Q1:0.00 Fstart:0.00Hz

Fstop:0.00Hz

Vstart:0.0V

Vstop:0.0V

0.0%/s

V2:0.0V Q2:0.00

V3:0.0V Q3:0.00

V4:0.0V Q4:0.00
0.0%/s

Grid
Set3

Grid Setting

L/HVRT L/HFRT

HV2:0.0V

HV1:0.0V

LV1:0.0V

LV2:0.0V

LV3:0.0V

0.16S

0.16S

0.16S

0.16S

0.16S

HF2:0.00HZ

HF1:0.00HZ

LF1:0.00HZ

LF2:0.00HZ

0.16S

0.16S

0.16S

0.16S

Grid
Set4

， ，

220V-3P
230V-3P
240V-3P

120V-3P
133V-3P

PF

Grid Frequency

Reconnection Time

Grid Vol High

Grid Vol Low

Grid HZ High

Grid HZ Low

Grid Setting

50HZ

60HZ

1.00060S

265.0V

185.0V

53.0Hz

49.0Hz

Grid
Set2

INV output voltage  230V
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Mode

OFF

ON

Generator Input

SmartLoad Output

Micro Inv Input

On Grid always on

GEN connect to Grid input

Ml export to Grid cutoff

GEN PORT USE

55.00Hz

54.0V

51.0V

Rated Power

AC Couple Fre High

8000W

PORT
Set1

＊
＊

＊Note
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Solar Arc Fault ON

Clear Arc_Fault

System selfcheck

BMS_Err_Stop

0ms

2000：1

Backup Delay

Advanced Function

Func
Set1

DRM

Gen peak-shaving

CT Ratio

Signal ISLAND MODE

 

Parallel

Master

Slave

00

Modbus SN

Advanced Function

Paral.
Set3

EX_Meter For CT Meter Select
0/3No Meter

78

- 38 -

Volt

1
2
3

50.38V 19.70A 30.6C 52.0% 26.0Ah 0.0V 0.0A 0|0|0
50.33V 19.10A 31.0C 51.0% 25.5Ah 53.2V 25.0A 0|0|0
50.30V 16.90A 30.2C 12.0% 6.0Ah 53.2V 25.0A 0|0|0

4
5

0.00V 0.00A 0.0C 0.0% 0.0Ah 0.0V 0.0A 0|0|0
0.00V 0.00A 0.0C 0.0% 0.0Ah 0.0V 0.0A 0|0|0
0.00V 0.00A 0.0C 0.0% 0.0Ah 0.0V 0.0A 0|0|0
0.00V 0.00A 0.0C 0.0% 0.0Ah 0.0V 0.0A 0|0|0
0.00V 0.00A 0.0C 0.0% 0.0Ah 0.0V 0.0A 0|0|0
0.00V 0.00A 0.0C 0.0% 0.0Ah 0.0V 0.0A 0|0|0
0.00V 0.00A 0.0C 0.0% 0.0Ah 0.0V 0.0A 0|0|0
0.00V 0.00A 0.0C 0.0% 0.0Ah 0.0V 0.0A 0|0|0
0.00V 0.00A 0.0C 0.0% 0.0Ah 0.0V 0.0A 0|0|0
0.00V 0.00A 0.0C 0.0% 0.0Ah 0.0V 0.0A 0|0|0
0.00V 0.00A 0.0C 0.0% 0.0Ah 0.0V 0.0A 0|0|0
0.00V 0.00A 0.0C 0.0% 0.0Ah 0.0V 0.0A 0|0|0

6
7
8
9
10
11
12
13
14
15

Curr
Volt Curr

Temp SOC Energy Charge Fault

Sum
Data

Details
 Data

Li-BMS
Volt

1
2
3

50.38V 19.70A 30.6C 52.0% 26.0Ah 0.0V 0.0A 0|0|0
50.33V 19.10A 31.0C 51.0% 25.5Ah 53.2V 25.0A 0|0|0
50.30V 16.90A 30.2C 12.0% 6.0Ah 53.2V 25.0A 0|0|0

4
5

0.00V 0.00A 0.0C 0.0% 0.0Ah 0.0V 0.0A 0|0|0
0.00V 0.00A 0.0C 0.0% 0.0Ah 0.0V 0.0A 0|0|0
0.00V 0.00A 0.0C 0.0% 0.0Ah 0.0V 0.0A 0|0|0
0.00V 0.00A 0.0C 0.0% 0.0Ah 0.0V 0.0A 0|0|0
0.00V 0.00A 0.0C 0.0% 0.0Ah 0.0V 0.0A 0|0|0
0.00V 0.00A 0.0C 0.0% 0.0Ah 0.0V 0.0A 0|0|0
0.00V 0.00A 0.0C 0.0% 0.0Ah 0.0V 0.0A 0|0|0
0.00V 0.00A 0.0C 0.0% 0.0Ah 0.0V 0.0A 0|0|0
0.00V 0.00A 0.0C 0.0% 0.0Ah 0.0V 0.0A 0|0|0
0.00V 0.00A 0.0C 0.0% 0.0Ah 0.0V 0.0A 0|0|0
0.00V 0.00A 0.0C 0.0% 0.0Ah 0.0V 0.0A 0|0|0
0.00V 0.00A 0.0C 0.0% 0.0Ah 0.0V 0.0A 0|0|0

6
7
8
9
10
11
12
13
14
15

Curr
Volt Curr

Temp SOC Energy Charge Fault

Sum
Data

Details
 Data

Li-BMSDevice Info.
Inverter ID: 2102199870            Flash

MAIN:Ver2002-1046-1707
SUN-12K
HMI: Ver 1001-8010 

Alarms Code
F13 Grid_Mode_changed

F13 Grid_Mode_changed
F56 DC_VoltLow_Fault

F23 Tz_GFCI_OC_Fault
2021-06-11  13:17
2021-06-11  08:23
2021-06-11  08:21
2021-06-10  13:05

Occurred Device
Info

Grid

Backup Load On-Grid Home Load

CTBattery

Solar

AC cable DC cable COM cable

Grid

Backup Load On-Grid Home Load

Battery

Solar

CT

AC cable DC cable

Generator
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Grid

Backup Load On-Grid Home Load

Battery

Solar

CT

AC cable DC cable

Smart Load

Grid

Backup Load On-Grid Home Load

Battery

Solar

On-Grid+AC couple AC cable DC cable

On-Grid Inverter

CT
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Error code

F07 DC_START_Failure

F13 working mode change

F15 AC over current fault of 
software

F16 AC leakage current fault

F18
AC over current fault 
of   hardware

F20 DC over current fault ofthe
 hardware

1，The BUS voltage can t be built from PV or battery. 

2，Restart the inverter, If the fault still exists, please 
contact us for help

F01 DC input polarity reverse fault
1，Check the PV input polarity

2，Seek help from us, if can not go back to normal state.

1. When the grid type and frequency changed it will report F13;
2. When the battery mode was changed to “No battery” 
     mode,it will report F13;
3. For some old FW version, it will report F13 when the 
     system  work mode changed;
4, Generally, it will disappear automatically when shows F13;
5. If still same, and turn off the DC switch and AC switch and
     wait for one minute and then turn on the DC/AC switch;
6. Seek help from us, if can not go back to normal state.

AC side over current fault
1. Please check whether the backup load power and common
     load power are within the range;
2. Restart and check whether it is in normal;
3. Seek help from us, if can not go back to normal state.

Leakage current fault
1, Check the PV side cable ground connection
2, Restart the system 2-3 times
3, if the fault still existing, please contact us for help.

AC side over current fault
1. Please check whether the backup load power and 
    commonload power are within the range;
2. Restart and check whether it is in normal;
3. Seek help from us, if cannot go back to normal state.

DC side over current fault
1. Check PV module connect and battery connect;
2. When in the off-grid mode, the inverter startup with big 
    power  load, it may report F20. Please reduce the load  power
    connected;
3. Turn off the DC switch and AC switch and then wait one minute,
     then turn on the DC/AC switch again;
4. Seek help from us, if can not go back to normal state.

81
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Error code

F22 Tz_EmergStop_Fault
Remotely shutdown 
1, it tells the inverter is remotely controlled.

F23  Tz_GFCI_OC_ current is
 transient over current

Leakage current fault
1. Check PV side cable ground connection.
2. Restart the system 2~3 times.
3. If the fault still exists, please contact us for help.

F24  DC insulation failure

F26 The DC busbar isunbalanced

PV isolation resistance is too low
1. Check the connection of PV panels and inverter is firmly and
     correctly;
2. Check whether the PE cable of inverter is connected 
    to ground;
3. Seek help from us, if can not go back to normal state.

1. Please wait for a while and check whether it is normal;
2. When the load power of 3 phases is big different, it will report 
      the F26.
3 .When there’s DC leakage current, it will report F26
4. Restart the system 2~3 times.
5. Seek help from us, if can not go back to normal state.

F48 AC lower frequency

Grid frequency out of range
1. Check the frequency is in the range of specification or not;
2. Check whether AC cables are firmly and correctly connected;
3. Seek help from us, if can not go back to normal state.

F29  Parallel CAN Bus fault

1. When in parallel mode, check the parallel communication 
     cable connection and hybrid inverter communication 
     address setting;
2. During the parallel system startup period, inverters will report
     F29.But when all inverters are in ON status, it will disappear 
     automatically;
3. If the fault still exists, please contact us for help.

F34 AC  Overcurrent  fault

F41 Parallel system stop

F42 AC line low voltage

1, Check the hybrid inverter work status. If there’ 1pcs 
     hybrid inverter shutdown, all hybrid inverters 
     will report F41 fault.
2, If the fault still exists, please contact us for help

1, Check the backup load connected, make sure it is in allowed 
     power range
2, If the fault still exists, please contact us for help

Grid voltage fault
1. Check the AC voltage is in the range of standard voltage
     inspecification;
2. Check whether grid AC cables are firmly and correctly
    connected;
3. Seek help from us, if can not go back to normal state.

F21  Tz_HV_Overcurr_fault
BUS over current.
1, Check the PV input current and battery current setting
2. Restart the system 2~3 times.
3. If the fault still exists, please contact us for help.

s
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Error code

F47 AC over frequency

Grid frequency out of range
1. Check the frequency is in the range of specification or not;
2. Check whether AC cables are firmly and correctly connected;
3. Seek help from us, if can not go back to normal state.

F48   AC lower frequency

Grid frequency out of range
1. Check the frequency is in the range of specification or not;
2. Check whether AC cables are firmly and correctly connected;
3. Seek help from us, if can not go back to normal state.

F55   DC busbar voltage is too high

F56  DC busbar voltage is too low

BUS voltage is too high
1. Check whether battery voltage is too high;
2. check the PV input voltage, make sure it is within the allowed 
     range;
3. Seek help from us, if can not go back to normal state.

Battery voltage low
1. Check whether battery voltage is too low;
2. If the battery voltage is too low, using PV or grid to 
     charge thebattery;
3. Seek help from us, if can not go back to normal state.

F58 BMS  communication fault

1, it tells the communication between hybrid inverter and battery 
     BMS disconnected when “BMS_Err-Stop” is active”
2, if don’t want to see this happen, you can disable 
 “BMS_Err-Stop” item on the LCD.
3, If the fault still exists, please contact us for help

F62   DRMs0_stop

F34 AC  Overcurrent  fault

F63 ARC fault

F64
 Heat sink high 
temperaturefailure

1. ARC fault detection is only for US market;
2. Check PV module cable connection and clear the fault;
3. Seek help from us, if can not go back to normal state

1, Check the backup load connected, make sure it is in allowed 
     power range
2, If the fault still exists, please contact us for help

1, the DRM function is for Australia market only.
2, Check the DRM function is active or not
3, Seek help from us, if can not go back to normal state after 
   restart the system

Heat sink temperature is too high
1. Check whether the work environment temperature is too high;
2. Turn off the inverter for 10mins and restart;
3. Seek help from us, if can not go back to normal state.

F46   backup battery fault
1，Please check each battery status, such as voltage/ SOC and 
        parameters etc., and make sure all the parameters are same.
2，If the fault still exists, please contact us for help
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；
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Model

PV String Input Data

AC Output Data

SUN-10K-
SG04LP3

SUN-6K-
SG04LP3

SUN-5K-
SG04LP3

SUN-8K-
SG04LP3

SUN-12K-
SG04LP3
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General Data
℃ ℃ ℃
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1

No.

485_B

RS485 Pin

2 485_A

3 --

4 CAN-H

5 CAN-L

6 GND_485

7 485_A

8 485_B

12 3 4 5 6 7 8

87
65
4 3
2 1

1

No.

2

3

4

5

6

7

8

METER-485_B

Meter-485 Pin

METER-485_A

COM-GND

--

--

COM-GND

METER-485_A

METER-485_B 1 2 3 4 5 6 7 8

1 2 3 4 5 6 7 8

87
65
4 3
2 1

1 2 3 4 5 6 7 8

87
65
4 3
2 1

1

No.

2

3

4

5

6

7

8

485_B

485_B

485_A

GND_485

GND_485

--

--

485_A

1 2 3 4 5 6 7 8

87

- 47 -

WIFI/RS232

1

No.

D-GND

WIFI/RS232

2

3

4

5

6

TX

7 12Vdc

8

12345

6789

RX

9
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89

Add: No.26-30, South Yongjiang Road, Beilun, 315806, Ningbo, China

Fax: +86 (0) 574 8622 8852
Tel: +86 (0) 574 8622 8957

E-mail: service@deye.com.cn
Web: www.deyeinverter.com
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Technical Proposal for MC4
Connector

(Multi Contact)

92

Multi-Contact – MC3 and MC4 connector systems

Multi-Contact AG was founded in 1962 and is currently
employing more than 700 staff. All manufacturing sites
are ISO 9001-certified and therefore meet the highest
quality demands.

MC connector systems
The components of the MC connector system for pho-
tovoltaics are designed to allow time-saving and safe
serial and parallel wiring of PV modules for building-
integrated and free-standing solar installations. For
practical use the connector systems MC3 and MC4 are
available, depending on the existing modules or inver-
ters.

The proven MC3 connector systems
n Diameter Ø 3 mm
n Rated current

max. 30 A for 6 mm²
max. 20 A for < 4 mm²

n System voltage max. 1000 V
n Degree of protection, connected IP65
n Protection class II
n Temperature range ‑40°C to +90°C
n TÜV Rheinland – type approved

The interlockable MC4 connector systems
n Diameter Ø 4 mm
n Rated current max. 30 A
n System voltage max. 1000 V
n Degree of protection, connected IP67
n Easy installation
n Locking system "Snap in"
n Protection class II
n Temperature range ‑40°C to +90°C
n TÜV Rheinland – type approved

The MC3 plugs and sockets, shown with associated contacts. The MC4 plugs and sockets, shown with associated contacts.

...................................................................................................................................................................
Plugs and Sockets ACCESSORIES

...................................................................................................................................................................
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Art. No. 1302000 1302010 1302050 1302040 1302020

Model MultiContact PV-KBT3II
(A: 2 - 4 mm², D: 4.9 -
7.1 mm)

MultiContact PV-KST3II
(A: 2 - 4 mm², D: 4.9 -
7.1 mm)

MultiContact PV-
KBT3/6III (A: 6 mm², D:
6.5 - 9 mm)

MultiContact PV-
KST3/6III (A: 6 mm², D:
6.5 - 9 mm)

MultiContact PV-
KBT4/6II (A: 4 - 6 mm²,
D: 5.5 - 9 mm)

Description Female type MC3 for
Radox / Draka / Studer
4 mm²

Male type MC3 for
Radox / Draka / Studer
4 mm²

Female type MC3 for
Radox / Draka / Studer
6 mm²

Male type MC3 for
Radox / Draka / Studer
6 mm²

Female type MC4 for
Radox / Draka / Studer
4 - 6 mm²

Warranty 2 years 2 years 2 years 2 years 2 years

Art. No. 1302030 1302073 1302085 1302086 1302087

Model MultiContact PV-
KST4/6II (A: 4 - 6 mm²,
D: 5.5 - 9 mm)

MultiContact PV-R-WZ3 MultiContact PV-ES-
CZM-19100 crimping
pliers insert

MultiContact PV-CZM-
16100A crimping pliers

MultiContact PV-LOC
crimping pliers locator

Description Male type MC4 for
Radox / Draka / Studer 4
- 6 mm²

Installation device for
male and female MC3

For MC4 (only use with
locator)

For MC3 (MC4: insert
and locator necessary)

For MC4 (only use with
crimping pliers insert)

Warranty 2 years 2 years 2 years 2 years 2 years

Art. No. 1302116 1302117 1302118 1302115

Model MultiContact PV-WZ-AD/GWD MultiContact PV-SSE-AD4 MultiContact PV-PST test pin MultiContact assembly key PV-
MS

Description Socket wrench insert for
crimping pliers PV-CZM

Socket wrench insert for
crimping pliers PV-CZM

For MC type 4 For MC type 4

Warranty 2 years 2 years 2 years 2 years

Art. No. 1302152 1302153 1302154 1302155

Model MultiContact PV branch plug
MC3 PV-AZS3-UR

MultiContact PV branch
socket MC3 PV-AZB3-UR

MultiContact PV branch plug
MC4 PV-AZS4

MultiContact PV branch
socket MC4 PV-AZB4

Description For MC type 3 For MC type 3 For MC type 4 For MC type 4
Warranty 2 years 2 years 2 years 2 years

The MC3 plugs are based on contacts with a diameter of
3 mm and comply with protection class IP65.

The interlockable MC4 plugs have contacts with diameters
of 4 mm and comply with protection class IP67.

...................................................................................................................................................................
ACCESSORIES Plugs and Sockets
...................................................................................................................................................................

TRITEC Group www.tritec-energy.com | © 20140724-1 | The content of this datasheet is subject to change without prior notice
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Technical Proposal for DC
Cable

(Liban Cable)
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PV H1Z2Z2-K Cable (1.5kV DC)
H1Z2Z2-K 1*4

Contact
Sales & Marketing Department
Phone: +9611350040
liban.cables@nexans.com

Conductor flexibility
Flexible class 5

Halogen free
IEC 60754-1/IEC
60754-2

Rated Voltage Uo/U
(Um)
1.0/1.0 (1.2) kV AC
- 1.5/1.5 (1.8) kV
DC

Mechanical
resistance to
impacts
Good

Weather resistance
Excellent

Flame retardant
IEC 60332-1

U.V resistance
Yes (720 hours)

Water proof
Yes

All drawings, designs, specifications, plans and particulars of weights, size and dimensions contained in the technical or commercial documentation of Nexans is
indicative only and shall not be binding on Nexans or be treated as constituting a representation on the part of Nexans.
Generated 4/2/21 www.libancables.com Page 1 / 2

STANDARDS

International EN 50618

International Designation: H1Z2Z2-K
Nexans ref.: SH1Z2Z2000010
Country ref.: SH1Z2Z2 1*4//PV

TCu FLEX/XLPE FLEX/XLPE FLEX 1.0/1.0 (1.2) kV AC, 1.5/1.5 (1.8) kV DC EN
50618, IEC 62930

DESCRIPTION
PV cables are designed to comply with the international standards of the solar plants.

They are dedicated to the photovoltaic system direct current (D.C.) side with a nominal
D.C. voltage of 1.5 kV and a maximum D.C. voltage of 1.8 kV.

These cables are suitable for permanent outdoor long term use, under variable and
harsh climate conditions. They are designed and tested to operate at a normal
maximum conductor temperature of 90°C and for 20,000 hours up to 120°C.

Therefore, the expected period use is 30 to 40 years under normal usage conditions

DESCRIPTION

Application

These cables 1.5kV D.C. crosslinked cables offer exceptional performances, easy
installation and long term reliability for solar plant.

They link photovoltaic panels for Utility Scale solar plants or rooftops, and also connect
them to the array box (if existing), or potentially to the inverter.

· Designation: H1Z2Z2K

· Standard: EN 50618:2014, IEC 62930

· Rated voltage: 1.0/1.0 (1.2) kV AC, 1.5/1.5 (1.8) kV DC

Design

· Single core solar cable with low smoke, halogen free, crosslinked insulation and
sheath.

Recommended Use

· Renewable Energies; Solar Plants.

· Intended for permanent use outdoor and indoor.

· Installation can be fixed or free movable / free hanging, and also in cable trays and
conduits.
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PV H1Z2Z2-K Cable (1.5kV DC)
H1Z2Z2-K 1*4

Contact
Sales & Marketing Department
Phone: +9611350040
liban.cables@nexans.com

Conductor flexibility
Flexible class 5

Halogen free
IEC 60754-1/IEC
60754-2

Rated Voltage Uo/U
(Um)
1.0/1.0 (1.2) kV AC
- 1.5/1.5 (1.8) kV
DC

Mechanical
resistance to
impacts
Good

Weather resistance
Excellent

Flame retardant
IEC 60332-1

U.V resistance
Yes (720 hours)

Water proof
Yes

All drawings, designs, specifications, plans and particulars of weights, size and dimensions contained in the technical or commercial documentation of Nexans is
indicative only and shall not be binding on Nexans or be treated as constituting a representation on the part of Nexans.
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CHARACTERISTICS
Construction characteristics

Conductor flexibility Flexible class 5
Insulation XL-HFFR
Outer sheath XL-HFFR
Sheath colour Black
Halogen free IEC 60754-1/IEC 60754-2
Conductor material Tin Coated Copper Class 5 acc. To EN

60228
Dimensional characteristics

Number of cores 1
Conductor cross-section 4 mm²
Nominal insulation thickness 0.7 mm
Nominal outer sheath thickness 0.8 mm
Nominal overall diameter 5.4 mm
Approximate weight 55 kg/km

Electrical characteristics
Rated Voltage Uo/U (Um) 1.0/1.0 (1.2) kV AC - 1.5/1.5 (1.8) kV DC
Max. DC resistance of the conductor at 20°C 5.09 Ohm/km

Mechanical characteristics
Frequent torsion 100 000 cycles
Bending 100 000 cycles in reverse bending
Mechanical resistance to impacts Good

Usage characteristics
Thermal endurance IEC 60216-1-2
Weather resistance Excellent
Flame retardant IEC 60332-1
Ozone resistance Yes
U.V resistance Yes (720 hours)
Water proof Yes
Resistance to vibrations High
Gases corrosivity IEC 60754-2
Gases toxicity IEC 60754
Smoke density IEC 61034-1-2
Operating temperature, range -40 .. 90 °C
Max. conductor temperature in service 120 °C
Short-circuit max. conductor temperature 250 °C
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building wires, rated voltage 1000V
Contact
Sales & Marketing Department
Phone: +9611350040
liban.cables@nexans.com

Inst. temp. range
-5 .. 50 °C

Operating temp.
-15 .. 55 °C

Maximum operating temperature
70 °C

All drawings, designs, specifications, plans and particulars of weights, size and dimensions contained in the technical or commercial documentation of Nexans is
indicative only and shall not be binding on Nexans or be treated as constituting a representation on the part of Nexans.
Version V2.0 Generated 3/22/20 www.libancables.com Page 1 / 4

STANDARDS

International IEC 60228;
IEC 60332-1-2

National DIN VDE 0250

building wires, rated voltage 1000V, CU/PVC flame retardant

DESCRIPTION

1-SCOPE

This specification covers single core, PVC insulated cables, intended for internal wiring
in dry locations,concealed in conduits.

2.1-Conductor

Plain, annealed, electrolytic copper conductors, solid or stranded, complying with the
applicable requirements of IEC 228.

2.2 - Insulation

PVC based thermoplastic material
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building wires, rated voltage 1000V
Contact
Sales & Marketing Department
Phone: +9611350040
liban.cables@nexans.com

All drawings, designs, specifications, plans and particulars of weights, size and dimensions contained in the technical or commercial documentation of Nexans is
indicative only and shall not be binding on Nexans or be treated as constituting a representation on the part of Nexans.
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Nexans
ref.

Country
ref.

Name Conductor
flexibility

Cross
section
[mm²]

Nom.
insulation

thick.
[mm]

Nom.
overall
diam.
[mm]

Approx.
weight
[kg/km]

Max. DC
Resist. Cond.

20°C
[Ohm/km]

DNYA
000173

D(NYA) 2//
FILVIT DNYA 2 Stranded

class 2 2 0.7 3.3 28 9.11

ENYA
000501

E(NYA)
120

E(NYA)
120

Stranded
class 2 120 1.6 16.0 1142 0.153

ENYA
000601

E(NYA)
150

E(NYA)
150

Stranded
class 2 150 1.8 18.0 1410 0.124

ENYA
000701

E(NYA)
185

E(NYA)
185

Stranded
class 2 185 2.0 20.0 1761 0.0991

ENYA
000750

E(NYA)
240

E(NYA)
240

Stranded
class 2 240 2.2 23.0 2275 0.0754

ENYA
001001

E(NYA)
300

E(NYA)
300

Stranded
class 2 300 2.4 25.0 2857 0.0601

ENYA
000101 E(NYA) 35 E(NYA) 35 Stranded

class 2 35 1.2 9.3 352 0.524

ENYA
001101

E(NYA)
400

E(NYA)
400

Stranded
class 2 400 2.6 29.0 3655 0.047

ENYA
000201 E(NYA) 50 E(NYA) 50 Stranded

class 2 50 1.4 11.0 471 0.387

ENYA
001201

E(NYA)
500

E(NYA)
500

Stranded
class 2 500 2.8 32.0 4705 0.0366

ENYA
001301

E(NYA)
630

E(NYA)
630

Stranded
class 2 630 2.8 36.0 6014 0.0283

ENYA
000301 E(NYA) 70 E(NYA) 70 Stranded

class 2 70 1.4 12.5 660 0.268

ENYA
000401 E(NYA) 95 E(NYA) 95 Stranded

class 2 95 1.6 14.5 913 0.193

= Make to order, = In stock

TEST AT WORKS BUILDING WIRES

Routine Tests

- Max. DC conductor resistance at 20°C acc. to IEC 60228

- Spark test during insulation

Liban Cables will carry out these tests on all the length and tests certificates will be provided.                              

Sample Tests

-          Check of the build - up and color coding of the cable

-          Check of dimensions

Insulation          :           according to VDE 250  Table 6  Column 2

These tests will be carried out on one length of each size during each inspection .

Tests certificates will be provided by Liban Cables
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building wires, rated voltage 1000V
Contact
Sales & Marketing Department
Phone: +9611350040
liban.cables@nexans.com

All drawings, designs, specifications, plans and particulars of weights, size and dimensions contained in the technical or commercial documentation of Nexans is
indicative only and shall not be binding on Nexans or be treated as constituting a representation on the part of Nexans.
Version V2.0 Generated 3/22/20 www.libancables.com Page 4 / 4

Type Tests

Mechanical characteristics on insulation  material (tensile strength and elongation at break) in accordance with VDE
250.

These tests will be carried out on one length of the order

Tests certificates will be provided by Liban Cables
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Technical Proposal for AC
Cable (Med Cables)
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OUR MISSION

OUR VISION

The Mediterranean Cable Company provides its customers
with quality services based on a detailed and comprehensive
study of their needs for all cables. Our aim is to build strong
partnerships between us and our customers to ensure
harmonization between the two parties.

Mediterranean Cable Company seeks to change the stereotype
of providing productive services in the Republic of Lebanon
and the surrounding region by focusing on:

   to work.
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Scanned with CamScanner
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Technical Proposal for 
Batteries

( Battery)
(  Brand) 
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Lebanon Iraq UAE

AC Breaker 
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Jun 09, 2017
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Lebanon Iraq UAE
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Lebanon Iraq UAE

Exhaust Fan 
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