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. Engineering K { Procurement ) 7 Construction Y
- Project control - Ordering ) - Site Mobilization
- Basic engjnegfjng - /ﬂSp@Cf/Oﬂ and testing _ Ea/’/y work
- Detailed engineering - Procurement - Civil work
- Planning - Invoicing - Mechanical installation
- Construction engineering - Purchasing - Electrical installation
- Preparation of the procedure - Logistics and transport - Commissioning function
- Recelving

-Testing and commissioning
-After-sales-service
-Testing and commissioning
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\ 6I1EZ(1:5 Qualification Crystalline silicon terrestrial photovoltaic (PV) modules- Design YYAAN
and type approval
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EN 61646 Lo . . - L
Y 2 Thin-film terrestrial photovoltaic (PV) modules — Design qualification and type FVEE
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Interface Photovoltaic (PV) systems-Characteristics of the utility
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VDE V grid
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1 Module (Jgae) IEC 61730, UL 1703 Photovoltaic (PV) module safety qualification
2 IEC 62109-1, 2 Safety of power converters for use in photovoltaic power systems- Part 1:
General requirements
3 EN 61000-6-1,2,4 Electromagnetic compatibility (EMC). Generic standards.
| Immunity for residential, commercial and light-industrial environments.
4 nverter IEC 62116 Test procedure of islanding prevention measures for utility-interconnected
(5,5 photovoltaic inverters
5 EN 50530 Overall efficiency of grid connected photovoltaic inverters
6 System (alelws) IEEE 1547-UL 1741 Interconnecting Distributed Resources with Electric Power Systems
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No Module Specification
1. Type of Module Mono crystalline / Bifacial
2. Cell Technology N-Type /Dual Glass/PID Resistance
3. Standard IEC61215, IEC61730, IEC61701, IEC27617
4, Temperature Coefficient of <0.30
Pmax
5. Peak Power Watts > 690 Wp
6. Module Efficiency >20.5%
7. Busbar technology Multi-busbar technology and > 9BB
8. Power Output Tolerance 0W — +5W
9. Glass type High Transmission, AR Coated Heat Strengthened Glass
10. Frame (1.38 inches) Anodized Aluminum Alloy
11. Product Workmanship > 12-year product workmanship warranty
warranty

12. Linear power output warranty > 25-year power warranty
13. First-year Power Degradation <1%
14. Annual Power Degradation for

first 30 year of operation <0.13%
15. Operational Temperature -40 ~ +85°C
16. Cable Length > 1400 mm for positive and negative cables
17. Maximum system voltage 1500Vdc
18. Connectors MC4 / LR5/ TS4
19. Mechanical Performance Up to 5400 Pa positive load and 2400 Pa negative load
20. Degree of protection IP68, 3 Diodes

(Module and J-Box)
21, Frame Anodized Aluminum Alloy
22. Durability High Salt Mist & Ammonia resistance (TUV Certificate
should be provided)
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23. Hail Stone Test 25 mm Hail Stone at speed of 23 m/s
24, Fire Performance UL Type 1
25. Installation Method Both Landscape / Portrait methods
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DC Combiner Box & olasin-Y-Y-V

1. General data
1.1 DC connection (input) Direct connection
1.2 DC connection (output) Cable lug, max. 240 mm?2(0.372in?) Cu or Al
1.3 Ambient temperature -20°C - +60°C
14 Humidity 0-100 %
1.5 Max. installation elevation (above MSL) 2000 m
1.6 Hxwxb e X--==-X----mm (---- string)
2 DC input data
21 Max. no-load voltage 1500 V
2.2 Max. input current per string 30 A
2.3 Max. short circuit current Ig, max 400 A
24 Number of DC connections 24
25 Product should be compatible & Connectable to Trina solar 660 wp solar panels.
3 Protection
3.1 DC Circuit breaker Yes
3.2 String protection PV + Yes
3.3 String protection PV - Yes
34 Fuses and fuse holder
35 DC surge protection Type 1+ 2
3.6 DC circuit breaker Voltage 1500 V
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Transformer-3000 kVA

Description | Unit |

Guaranteed Particular

General Specification

Oil Immersed/Conservator Type

Transformer type Low Loss
Number of phases 3
Rated capacity kVA 3000
Voltage ratio (No load) kV/kV 20/*
Rated frequency Hz 50
Cooling method ONAN
Vector group **
Short circuit duration S 2
Over excitation withstand (continuous)
% 5
Impedance Voltage % 6

wlu\g;ﬁo),ﬂ&dlﬁ

e Sl Olale (Slaao! § ygo

N0 din

5 45 adis 55l 9hndl 3) o5 5 syl gl a5 7 el S Lo y(Blb (sl Sloss 5 Sl lge 45 Juls 25 ol
Bl e (995 (oo el S 15 10 Sezge CdgolsS Vo Slaisl 5l a8 olS g0 (Ll 4ds5 g3legindl 3

el 0l 7,0 2 Jgoz 0 ol jgileysandl i 8 Slasine - Al




DD 9 )8 Fe
MOHEB Niroo

Engineering Company

oo 0ligS (5,18 33 0540 9 2] (Ol b (ol > yb (
Gl Y0 cad b b Sl ggid (guuid j95 ol5'g i (. ~

. A R &
EPC Il 10 plo)S 5ol dsels (o albive &8 50 5 /"LMJCV—“J/’

Insulation levels LV HV
Highest system voltage (Um) KVrms 11 24
Lightning impulse voltage (LI) KVpeak - 125
Power frequency (AC) KVrms 3 50
Losses
No load losses w 3200
Load losses w 26500
Ambient Conditions
Max. ambient temp °C 50
Altitude above sea level m 1700
Installation Outdoor
Tap changer (HV side)
Tapping range | + (2 x 2.5)
Color RAL 7038 or 7032
Accessories
Oil level indicator Yes With 2 contacts
Qil thermometer Yes With 2 contacts
Buchholtz relay Yes With 2 contacts
Dehydrating breather Yes
Pressure relief valve No
Winding thermometer No
Sudden pressure relay No
Pressure vacuum gauge No
Vertical protection relay No
Terminal box Yes
Cable box Yes HV side
Bus duct Yes LV side
Neutral Current Transformer No
Shut off valve No
Filtering valve (up) No
Filtering valve (down) No
Oil drain Yes
Skid under base No
Transformer-3000 kVA
Description Unit Guaranteed Particular
Jacking pad No
Wheels Yes
385 o8 Cmess B 5s5l (29,5 Wy elul 2 93le 9l 5 hend LS Cao 5L g
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Control & MV/LV Room Multi Manual call Point
Smoke & Heat detector
Liner Manual call Point
Transformers Smoke & Heat detector

Liner Manual call Point
Cable Room Smoke & Heat detector
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MV oy wlasin

ROW ITEM Description
1 Structure Metal
Sandwich Panel:
Kind & Thickness of sheets: Two side sheet, 0.5 mm preprinted Alu Zinc
sheet from super polyester furnace paint outside 25 microns and inside
2 Roof & Wall Specs: face at 7 microns primer in connection area with foam.
Polyurethane with 40+ 2 kg per ,3 density.
Thickness: 5 cm
Fire behavior class: B2

Made from sandwich panel with one side pre-painted Aluminum Zinc alloy

3 Floor sheet and the other side with suitable material, Floor thickness is 50mm.
Cable entrance area shall be included (according to electrical panel
layout)

Sandwich Panel:

W: 110cm, H: 250cm

Entrance door made from40mm sandwich panel with two sides pre-
4 Door painted Aluminum-Zinc alloy sheet with special color and aluminum
profile and two rubber layers.

Roll up Door: W:500cm, H:330cm

Roll up door made from 26-gauge corrugated steel and are coated with a
durable polyester paint

5 Installation Height More than 100 cm above ground
Wiring is in a PVC covering and according to BS standard with relevant
6 Electrical connector.

Suitable lighting shall be included
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7 Fire Alarm System YES
8 Environment Temp. -30to 55°C
9 IP 55
10 A.C System YES. 1 ser Split
11 Door Switch Yes
12 Temperature sensor
Humidity Sensor 4-20 mA
&9 L g ls e ol JBlas LLED (5,52555 2z kz buy b MVS B @b,
MVS 4565 o> 0 a5 IPB6 iblis a> o b s MVS LSS5 Gl Ll 5L abs Ly cewlo
13 Outdoor & Indoor Lighting e Bl 2y MDA SR e sl
clie olass 4 0L MVS Sl plidgy Gly Grizen 0ed o el 005 (o cual
Sya oolitl wles el [, MVS 518 conlin jgi a5 (6l €565 & colio i LED ¢1,>
MV sl wlaxic
ROW ITEM Description S S cuai g ol (6 ol I
MV
Withdrawable 24 kV
With
-Vacuum Circuit Breaker Three phase
- Earth Switch
-Current transformer for each phase 2985 £95 5l cgelS Yo slaglls als-
1 MV panel -Lightning Arrester for each phase il e S
-Core Balance Current transformer A A
And- Sl b illas Lm,\.Js adad & s
-NEON INDICATOR S 50 by )l5 ol b g elisS Jlail
-LAMPE TEST PUSHBUTTON

-SELECTOR SWITCH (local/remote)
- Relay TEST BLOCK
-DISCREPANCY SWITCH-

- CB CLOSE SIGNAL LAMP

-CB OPEN SIGNAL LAMP
-PROTECTION RELAY SIGNAL LAMP
-PERMIT TO CLOSE/OPEN E.S SIGNAL LAMP
-MEASURING CENTER
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1 Solar irradiance study & annual energy yielding
2 Meteorological reports of the region
3 Geotechnical test report

wlu\.g;lso),.n&dl)é

e Sl Olale (Slaao! § ygo

M ais




oo 0ligS (5,18 33 0540 9 2] (Ol b (ol > yb
ot st s g 0 (L
i 9 5 e Olglo V.0 Cud b b Sildggud (guaid 95 o gy . A ~
MO Mo EPC 6 15 oloyS il anted o loo <55 30 | a2 2
4 Topography of field
5 Risk Management
6 Risk Assessment
7 Progress Monthly Report Form
8 Coordination Procedure
9 General MTO
10 Shadow studies
11 Calculation Report for Structure
12 One Direction Panel Structure Detail Drawings
13 One Direction Panel Structure Shop Drawings
14 structure Detail drawing
15 Mounting Structure of Solar Panel
16 Cast in Place Pile
17 Installation Guide of Mounting Structure of Solar Panel
18 Instruction of Pile Implementation
19 General Plan
20 Coordinate Plan
21 Ditch Plan
22 Internal Road Plan
23 Fence Plan
24 Transmission Line Construction for Grid Connection
25 Block Detail Types
26 Site Granding and Leveling
27 Ditch Detail Plan
28 Fence Detail Plan
29 Internal road detail plan
30 Calculation Note of surface drainage
31 Site Mobilization Plan
32 Septic Tank Detail
33 Earth Work Detail
34 Power Plant Entrance Gate
35 Store Plan
36 Guard House Plan/ Calculation
37 Electrical Channel Plan & Detail Plan
38 Electrical Manhole Detail Plan
39 Sizing of UPS
40 structure layout drawings
41 Monitoring room Architectural Plan
42 Monitoring room Structural detail plan
43 Monitoring room Mechanical detail plan
44 Monitoring room Electrical detail plan
45 Monitoring room architectural detail plan
46 Switchgear Room Plan
47 Monitoring Room & Switchgear Room Calculation Report
48 Electrical Substation Foundation Detail Plan
49 Transformer Foundation Detail Construction
50 Monitoring Room Foundation Plan
51 Compact Substation Foundation DWGs
52 Wall Post Detail
53 Grout Data sheet
54 Fences Material Take off
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55 Monitoring Room Material Take off
56 Substation foundation Material Take off
57 Structure Material Take off
58 As Built for all Documents
59 Static Report for Structure
60 Monitoring room Cable trench details
61 Inverter & Electrical panel holder design
62 Manhole P Plans & Details
63 Transmission Line Layout
64 LV Panel Single Line Diagram Electrical Substation (for compact substation)
65 MV Panel Single Line Diagram Electrical Substation
66 MV Panel Single Line Diagram for PCC (Switchgear room)
67 AC Combiner Box Single Line Diagram
68 single line diagram of monitoring system
69 Sizing of AC cables
70 Sizing of DC cables
71 Monitoring System Specification
72 Power Transformers Specifications
73 Datasheet of PV module
74 Data sheet of Inverter
75 Weather Monitoring Station documents
76 Specification of LV Panel Electrical Substation
77 Specification of MV Panel Electrical Substation
78 Specification of MV Panel for PCC & MV Switchgear
79 Transmission Line Specification
80 Monitoring system Detail Specification
81 DC Cable Material Take off
82 LV Cable Material Take off
83 MV Cabling Material Take off
84 Inverter & panel Structure MTO
85 Inverter & panel Structure Specification
86 Specification of Combiner box
87 RTU Documents
88 Earthing system MTO
89 Inverters Material Take off
90 PV module Material Take off
91 Transmission Line Material Take off
92 Monitoring System Material Take off
93 Proposed Cleaning Method for PV Modules
94 data sheet of PV cable
95 data sheet of AC cable
96 Datasheet of Inverter & panel Structure
97 Earth Pit MTO
98 Layout of Power Transformers
99 Cable Route
100 Evaluation of Lightning (Instead of Internal& External Lighting document)
101 Cable Route To PCC
102 Earthing system Calculation
103 Measurement Data of Soil Earth Resistance
104 Earthing System layout
105 Earth Pit drawing
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106 General Single Line Diagram

107 Fire Alarm and Detection System "layout, related docs."
108 Pre-commissioning and commissioning instructions

109 Coding of Instruments for labeling

110 Numbering For Processing Performance

111 Project control Schedule (Planning)

112 Grid Connection Studies before physical connection
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Documents to be provided #Hard copies #Electronic
(Drawings, Specification, Manuals etc.) Copies
Documents for Approval 2 2
Revised Documents 2 2
Documents for Information 2 2
Documents for Wearing Parts, Spare Parts and Proprietary Items 3 2
Erection Assembly, drawings & manuals 8 2
Commissioning, startup and performance test Procedures 3 2
Operating & Maintenance and Preventive Maintenance Manuals 5 4
4
As-built/As-installed drawings & documents: Full Size A3 Size 2 4
4
All Final Drawings PFDs, UFDs and P & IDs; Full Size A3 Size 2 4
Inspection/Surveying Reports 2 -
Further Document 3 2
Upon the
Miscellaneous Documents Owner Request -
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