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Months GlobHor DiffHor T_Amb Globinc GlobEff EArray E_User E_Solar E_Grid EFrGrid
kWh/m? kWh/m? °C kWh/m? kWh/m? MWh MWh MWh MWh MWh
January 102.7 23.57 2.55 168.1 159.8 925 14.9 5.6 887 9.3
February 112.9 34.53 4.65 156.7 150.1 866 13.4 5.8 828 7.6
March 155.5 56.63 9.54 186.6 177.8 1019 14.9 6.6 965 8.3
April 191.6 59.09 13.60 204.6 195.4 1110 14.4 7.5 1062 6.9
May 221.9 71.23 19.41 213.2 202.8 1146 14.9 8.1 1098 6.8
June 253.2 50.36 25.73 230.5 220.0 1218 14.4 7.8 1126 6.6
July 251.2 54.80 30.05 2341 223.6 1217 14.9 8.1 1167 6.8
August 236.6 44.85 29.38 241.8 231.9 1243 14.9 8.0 1190 6.8
September 202.5 33.15 23.65 236.5 227.3 1219 14.4 7.1 1167 7.3
October 153.3 32.82 17.41 207.8 199.7 1099 14.9 6.2 1015 8.7
November 111.6 25.11 8.98 176.4 166.9 946 14.4 6.0 906 8.4
December 97.4 21.41 4.75 167.7 156.8 899 14.9 5.6 861 9.3
Year 2090.4 507.55 15.88 24239 23121 12907 175.2 82.4 12272 92.8
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PV MODULE

STRING INVERTER

MAIN TRANSFORMER
AUXILIARY TRANSFORMER
DC CABLE

LV AC CABLE

MV AC CABLE

LV SWITCHGEAR

MV SWITCHGEAR
STRUCTURE
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PV MODULE

General

Remarks

Supplier Confirmation

Product Name

VTA

Manufacturer

VTA

Model Number

VTA

Cell Type

Monocrystalline, Bifacial

Wafer technology (N Type/P Type)

N Type

Cell Technology

TOPCon/HJT/HBC

Number of Module

Equal to 6 MW+2% Spare

Number of Cells

132

Encapsulant material

POE

Wafer Size

Mi12

LID (%)

1%

PID (%)

IEC TS 62804-1:2015 certified

Front Glass Thickness

2.0 mm

Back Glass Thickness

2.0 mm

Back Glass

YES

Different Power Ratings (W)

700-720

Frame Color Options

VTA

Customization Options

VTA

Mechanical Specifications:

Dimensions (HxWxD)

VTA

Weight (kg)

VTA

Frame Material

Anodized Aluminum Alloy

Connector Type

MC4/MC4 EVO2/TS4 PLUS/TS4

Cell Arrangement

VTA

Glass Type

VTA

Back sheet Material

VTA.

Junction Box

VTA

Electrical Specifications

Maximum Power (Pmax) (W)

VTA

Power Tolerance (+%)

VTA

Maximum System Voltage (V)

1500

Maximum Power Voltage (Vmp)

VTA

Maximum Power Current (Imp)

VTA

Open Circuit Voltage (Voc)

VTA

Short Circuit Current (Isc)

VTA

Module Efficiency

VTA (NOT LESS THAN 22.5%)

Temperature Coefficient of Pmax (%/°C) VTA

Temperature Coefficient of Voc (%/°C) VTA

Temperature Coefficient of Isc (%/°C) VTA

Minimum Wire Length 1 m (CUSTOMIZABLE)

Maximum Series Fuse Rating (A) VTA

Maximum Reverse Current (A) VTA

Degradation Rate VTA (NOT MORE THAN 0.4%/YEAR)
Low Light Performance VTA

PID Resistance VTA

Electrical Safety:
Fire Rating VTA
Overcurrent Protection VTA
Grounding VTA
Product Packaging:
Packaging Details VTA
Quantity per Pallet VTA
Operating Condlitions:
Maximum System Voltage VTA
Operating Temperature Range VTA
Maximum Series Fuse Rating VTA
Certifications and Standards:
IEC 61215 VTA
IEC 61730 VTA
IEC 61701 VTA
ISO 9001 VTA
ISO 14001 VTA
IEC 61730-1 and IEC 61730-2 VTA
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General Remarks Supplier Confirmation
UL 1703 VTA
TUV Rheinland VTA
CE Marking VTA
Warranty
Product Warranty (Years) VTA
Linear Power Output Warranty VTA
Installation Guidelines:
Mounting Recommendations VTA
Wiring Instructions VTA
Orientation and Tilt VTA
Monitoring and Maintenance:
Cleaning Instructions VTA
Maintenance Recommendations VTA
Environmental Durability:
Wind Load Rating VTA
Snow Load Rating VTA
Hailstone Impact Resistance VTA
Salt Mist Resistance VTA
Ammonia Resistance VTA
Environmental Impact VTA
RoHS Compliance VTA
Lead-Free VTA
End-of-Life Management VTA
Environmental Footprint VTA
Testing and Quality Control:
Manufacturing Standards VTA
In-house Testing VTA
Third-party Testing VTA
Flash Test Results VTA
Temperature Coefficient Data VTA
Power Qutput vs. Irradiance VTA
Technical Support and Customer Service:
Contact Information VTA
After-Sales Support VTA
Language and Localization: VTA
Multilingual Data Sheets VTA
Localized Units and Terminology VTA

Note:
e |-V curves of PV Module shall be presented.
e P-V curves of PV Module shall be presented.
e Performance Warranty curve shall be presented.
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STRING INVERTER

General

Manufacturer

Type

Input (DC)

Max. DC Input Voltage

Min./Start Voltage

MPPT Voltage Range

No. of MPPT

No. of DC Input

Max. DC Input Current

Output (AC)

Rated AC Output Power and Tolerance
Max. AC Output Power (150 -350) KW
Inverter Max. Output Current

AC Output Voltage

Rated Grid Frequency

AC Grid Frequency Range

Power Factor (cos®)

THDi (Harmonic distortion, current at nominal power)
Efficiency

Inverter Max. Efficiency

Inverter Euro Efficiency

Protection

Anti-islanding Protection

Insulation Monitoring

Leakage Current Monitoring
Overheat Protection

AC and DC short circuit and overcurrent Yes
AC and DC overvoltage and surge Yes
DC Reverse Polarity Protection
Anti-PID Function

Grid monitoring

General Specifications

Dimensions (WxHxD)

Weight

IP Class

Auxiliary Power Supply

Operating Ambient temperature Range
Operating Relative Humidity Range
Max. Operating Altitude

Maximum noise level
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The inverter shall be a three-phase electronic unit.

The inverter supplier shall be listed on the Company's Approved Vendor List.
The PCU output shall always follow the grid in terms of voltage and frequency.
The design shall be tropicalized to suit the prevailing site conditions.
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MAIN TRANSFORMER

ITEM DESCRIPTION REQUIRED DATA OFFERED DATA
1 Number of Transformers 3
Conservator/Sealed
type, Core type, 6.3/0.8
kv

Manufacturer, Type
Designation and Country

2

Environment Condition
Installation Outdoor, UNDER SUN
(Indoor/Outdoor) SHADE, IN SAFE AREA
Altitude if > 1000m 1450

Design ambient
temperature

Special Condition
(Tropicalisation, etc.)
Seismic factor 03g

Pollution Level Very Heavy
Rated Power 2000

Type of Transformers Solar Farm Transformer
Auto or separate windings Separate winding
Number of windings Two windings
Three phases or single
phases units

Type of Cooling ONAN
Vector Group Dyn5/Dyn11
Impedance Voltage
Between HV and LV 6
Windings at 75 °C

Rated Voltage of
Windings

Highest System Voltages
Rated Frequency
Insulation Levels (Line &
Neutral Terminals)
Windings (HV/LV)

Rated voltage

HV side

LV side

Highest voltage for
equipment

HV side

LV side

45

Industeial, Sand Storm

Three phase
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ITEM DESCRIPTION REQUIRED DATA OFFERED DATA
Rated one min. power
12.1.3 | frequency withstand
voltage

HV side

LV side

Rated lightning impulse
withstand voltage

HV side 125
LV side N.A
Bushings (HV/LV)
Rated voltage 7.2/1
Highest voltage for
equipment

Rated one min. power
frequency withstand 50/10
voltage

Rated lightning impulse
withstand voltage

Tap Changer

Type (on-load/ off-load) off-load
Manufacturer & country VTA
Total range & number of
steps

Location HV
Rated current VTA
Losses
No load losses VTA
Load losses VTA
Exciting Current
At rated voltage VTA
At 110% rated voltage VTA
Temperature Rise
(Corrected for Altitude,
Ambient Condition and
IEC 60076-2)

Top oil

Winding

Hot Spot

Max. Sound level (Acc. to
IEC 60076-10)

7.2/1

125/6.9

Total range: +2*2.5%
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ITEM DESCRIPTION REQUIRED DATA OFFERED DATA
Vacuum Withstand
Capacity of Total
Transformer

Core and Winding Data
Manufacturer of steel
core material

Type of steel core
lamination

Flux density of core

At rated voltage

As above at 110% rated
voltage

Thickness of steel core
lamination

Main limb/yoke cross
section

Current density at rated
power and voltage

HV winding

LV winding

Current density at rated
short circuit current

HV winding

LV winding

Thickness of Transformer
Plates

20.1 | Tank At least 6
20.2 | Sides At least 1.2
20.3 | Bottom At least 6
20.4 | Radiator plates At least 1.2
21 Bushings (HV/LV)

21.1 | Manufacturer & country

20

799 accroding to IEC
60076 -3 : every 100m
1% increasing creepage

External creepage

21.2 distance

513 P.rotected creepage m
distance
21.4 | Rated normal A 250/2000
21.5 | Short circuit current (HV) kA 25
Rated normal/short
circuit current for neutral

21.7 | Test tap required? Yes/No Yes

21.6 (A/KA) VTA
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ITEM

DESCRIPTION

REQUIRED DATA

OFFERED DATA

21.8

Is resin type current
transformer required?

Yes

22

Type of Terminals (Air
Bushing or Cable Box)

HV

Bus duct/ Cable Box

Cable box

Cable type

Armoured, XLPE

Parallel Cable

1

Section of Cable

70

Type of Bushing

Space for current
transformer

No

Plug-in terminal

No

Cable box with oil

No

SF6 connection

No

Protective enclosure
complete with cable
glands

LV

Bus duct/ Cable Box

Cable box

Cable type

Armoured, XLPE

Parallel Cable

4

Section of Cable

300

Type of Bushing

Outdoor

Protective enclosure
complete with cable
glands

Yes, cable glands

Neutral CT's

Yes

Neutral terminal

Yes

Filling medium for cable
box

Air

Overall Dimensions
(H*W*L)

VTA

Weights

Core and coils

VTA

Tank and fillings

VTA

Weight of oil

VTA

Total weight of complete
transformer

VTA

Noise

Nois level

<65at0.3m
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ITEM DESCRIPTION REQUIRED DATA OFFERED DATA
Regulation at full load
26 and 75°C winding
temperature

At unity Power Factor

At 0.8 PF lag

Max. Vibration (at Rated
Condition) P-P
Efficiency (at P.F.=1)

At full load VTA
At 3/4 full load VTA
At 1/2 full load VTA
Max. and the load at
which it occurs

Oil

Manufacture & country VTA
Naphthenic or Paraphenic
based oil

Type — inhibited/non-
inhibited

Details of inhibitor VTA
Dielectric strength and
test standard

New

After treatment
Control and Protection
Devices

Over temperature/ low
level/ over press. Relay
with 2 contacts (alarm/
trip)

Buchholz relay with 2
contacts (alarm/ trip)
30.3 | Thermal Image No
Top oil thermometer with
2 contacts (alarm/ trip)
Top winding

30.5 | thermometer with 2 Yes
contacts (alarm/ trip)
30.6 | Dial thermometer Yes, diam. 100mm
30.7 | thermowell Yes

Yes, magnetic type,
with low level alarm

50

VTA

VTA

non-inhibited

30.2

30.4 Yes

30.8 | Loquid level gauge
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ITEM DESCRIPTION REQUIRED DATA OFFERED DATA
contact and provision
for a second level
gauge.

Pressure relief valve with
operating signal. Contact
Accessories
Manufacturer and Type
Surge arrester No
Air dryer (Dessictor) Yes
Yes (handing &
untanking)
Safety valve Yes
Filling valve Yes
Sampling valve Yes with plug
Filer plug No
Casters (Fixed/
Orientable)
Insulation for tank earth
protection
Drain tap Yes
Buchholz relay Yes
Pressure relief device Yes
Control Cabinet Yes
Cables Yes
Oil level gauge Yes
Winding temperature
indicator
Oil temperature indicator Yes
Whether Wheels are
Required
Whether Manual off
Circuit Tap Changer is Yes
Required
Whether Switch Fuse
Unit is Required
Type of Conservator (Air
Bag/ Conventional )
Access Ladder Required No
Lightning Arrester
Supports
Radiators (Painted or Hot
Dip Galvanized)

Yes

Lifting rings

Orientable

No

Yes

Yes (detachable)

No

Conventional

No
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ITEM DESCRIPTION REQUIRED DATA OFFERED DATA
38 Type Test & Special Tests

(as per IEC-60073-1)
Temperature Rise Test
Lightning Impulse Test,
Full and Chopped Test
Noise Test

Die-Electric Type Test
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AUXILIARY TRANSFORMER

ITEM | DESCRIPTION REQUIRED DATA OFFERED DATA

1 Number of Transformers 1

Conservator/Sealed
type, Core type,
6.3/0.4 kV

Manufacturer, Type
Designation and Country

2

3 Environment Condition

Outdoor, In Safe
Area

3.2 Altitude if > 1000m 1450

3.1 | Installation (Indoor/Outdoor)

3.3 Design ambient temperature 45

Special Condition Industeial, Sand

3.4 (Tropicalisation, etc.) Storm

3.5 | Seismic factor 03g

3.6 | Pollution Level Very Heavy

4 Rated Power 100

Distribution
Transformer

5 Type of Transformers

5.1 | Auto or separate windings Separate winding

5.2 | Number of windings Two windings

Three phases or single phases
units

Type of Cooling ONAN
Yzn5 or Yznll
according to

Vector Group Electrical
Distribution Co.

Recommendation

Three phase

Impedance Voltage Between
HV and LV Windings at 75 °C

Rated Voltage of Windings 6.3/0,4

4

Highest System Voltages 7.2

Rated Frequency 50

Insulation Levels (Line &
Neutral Terminals)

Windings (HV/LV)

12.1.1 | Rated voltage
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ITEM | DESCRIPTION REQUIRED DATA OFFERED DATA

12.1.2 | Highest voltage for equipment 7.2/0.48

Rated one min. power
frequency withstand voltage
Rated lightning impulse
withstand voltage

12.2 | Bushings (HV/LV)
12.2.1 | Rated voltage 24/1

12.1.3 50/3

12.1.4 125/N.A

12.2.2 | Highest voltage for equipment 24/1

Rated one min. power
frequency withstand voltage
Rated lightning impulse
withstand voltage

Tap Changer
Type (on-load/ off-load) off-load

12.2.3 77/N.A

170/N.A

Manufacturer & country VTA

Total range & number of steps Total range: +1*4%

Location HV

Rated current

Losses

No load losses Max: 260

Load losses Max: 1750

Temperature Rise (Corrected
for Altitude, Ambient Condition
and IEC 60076-2)

Top oil
Winding
Hot Spot

Max. Sound level (Acc. to IEC
60076-10)

Core and Winding Data

Manufacturer of steel core
material

Type of steel core lamination

Flux density of core
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ITEM

DESCRIPTION REQUIRED DATA

OFFERED DATA

17.3.1

At rated voltage VTA

17.3.2

As above at 110% rated voltage VTA

17.4

Thickness of steel core

. . VTA
lamination

17.5

Main limb/yoke cross section VTA

17.6

Current density at rated power
and voltage

17.6.1

HV winding

17.6.2

LV winding

17.7

Current density at rated short
circuit current

17.7.1

HV winding

17.7.2

LV winding

18

Thickness of Transformer Plates

Tank At least 6

Sides At least 1.2

Bottom At least 6

Radiator plates At least 1.2

Bushings (HV/LV)

Manufacturer & country VTA

744 accroding to IEC
60076 -3 : every
100m 1% increasing
creepage

External creepage distance

Rated normal 250/250

Type of Terminals (Air Bushing

or Cable Box) Air Bushing

Overall Dimensions (H*W*L) VTA

Weights

Core and coils

Tank and fillings

Weight of oil

Total weight of complete
transformer
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ITEM

DESCRIPTION

REQUIRED DATA

OFFERED DATA

23

Efficiency (at P.F.=1)

At full load

oil

Manufacture & country

VTA

Naphthenic or Paraphenic based
oil

VTA

Type — inhibited/non-inhibited

non-inhibited

Details of inhibitor

VTA

Dielectric strength and test
standard

New

After treatment

25

Accessories Manufacturer and
Type

25.1

Oil level indicator

25.2

Oil thermometer

25.3

Buchholtz relay

254

Dehydrating breather

25.5

Pressure relief valve

25.6

Winding thermometer

25.7

Sudden pressure relay

25.8

Pressure vaccum guage

25.9

Vertical protection relay

25.10

Terminal box

25.11

Cable box

25.12

Bus duct

25.13

Neutral Current Transformer

25.14

Shut off valve

25.15

Filtering valve (up)

25.16

Filtering valve (down)

25.17

Oil drain

25.18

Skid under base
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ITEM

DESCRIPTION

UNIT

REQUIRED DATA

OFFERED DATA

25.19

Jacking pad

Yes/No

No

25.20

Wheels

Yes/No

No

(a)

If no specification attached, then CT specification (ratio, accuracy, burdens ...) will be finalized
during design review

(b)

All of the accessories which are inside of the cable box should be supplied by manufacturer.
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DC CABLE

Item | DESCRIPTION REQUIRED DATA OFFERED DATA
1. GENERAL DATA
11 Max. Ambient Temperature According to Site Condition

1.2 Min. Ambient Temperature According to Site Condition

1.3 Max. Indoor Temperature According to Site Condition

1.4 Min. Indoor Temperature According to Site Condition

1.5 Temperature of Equipment Exposed to Sun According to Site Condition

1.6 Max. Humidity According to Site Condition

1.7 Average Min. Relative Humidity According to Site Condition

1.8 Elevation Above Sea Level According to Site Condition

1.9 Seismic Zone Factor According to Site Condition
. MAIN SPECIFICATION

2.1 Conductor Tinned copper

2.2 Cable Designation H1Z272-K

23 Size 6

2.4 Cable Structure TiCu/ XLPO/ XLPO

2.5 Insulation/ Sheath Halogen-free cross linked polyolefin

2.6 Application Standard EN 50618, IEC 60502-1

2.7 Insulation Thickness Acc. To IEC 60502-1

Flame retardant according to IEC

2.8 Inner and Sheath Insulation 60332-1-2

. ELECTRICAL SPECIFICATION
3.1 Rated voltage 1.5DC

3.2 Current carrying capacity Acc. To EN 50618

33 Resistance of the conductor Acc. To EN 50618 and EN 60228
3.4 Max. conductor temperature in service 90

35 Voltage Test 6500, 5 min

3.6 Insulation resistance Acc. To EN 50618

3.7 Long term resistance of insulation to DC Acc. To IEC 62281-2

3.8 Surface resistance of sheath Acc. To IEC 62281-2

3.9 Insulation thickness Acc. To IEC 62930

3.10 Sheath thickness Acc. To IEC 62930

3.11 Sheath Marking Acc. To IEC 62930

4. MECHANICAL SPECIFICATION

4.1 Ambient temperature in operation -40 to +90

4.2 Thermal endurance EN 60216-1 & EN 60216-2
4.3 Short-circuit temperature +250 (max. 5 sec. on conuctor)
4.4 Damp heat test EN 60068-2-78

4.5 Shrinkage test EN 60811-503

4.6 Cold impact test EN 60811 & EN 50618

4.7 Properties before ageig EN 60811-1-1 & EN 60811-1-2
4.8 Dynamic penetration test Acc. to EN 50618
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LV AC CABLE

DESCRIPTION DESIGN DATA VENDOR DATA

Max. Ambient Temperature ( 2C) According to Site Condition

Min. Ambient Temperature ( 2C) According to Site Condition

Max. Indoor Temperature ( 2C) According to Site Condition

Min. Indoor Temperature ( 2C) According to Site Condition

Temperature of Equipment Exposed to Sun (

°() According to Site Condition

Max. Humidity (%) According to Site Condition

Average Min. Relative Humidity (%) According to Site Condition

Elevation Above Sea Level (m) According to Site Condition

Seismic Zone Factor According to Site Condition

Installation (Indoor/Outdoor) Outdoor / Safe Area
Rated Voltage (Uo/U) 0.6/1 KV

Highest System Voltage (Um) 1.2 KV

System frequency 50 £ 2%

System grounding TNS
Size (No x mm?) 3*300

Core Identification Colour (3Ph) Red, Yellow, Blue

Conductor material, Conductor type Al, Stranded

Conductor screen Semi-conductive material

Insulation material XLPE

Insulation screen Semi-conductive material

Insulation colour coding Black

Overall screen Copper tape + Copper wire screen

Bedding material PVC

Armour material & type Aluminum Wire

Outer sheath material PVC Extruded

Outer sheath colour Black

Method of installation (buried or on trays) Buried

Lead sheath required or not Not Required

Type of cable (power, control, MICC, flexible,
earthing etc.)

Applicable Standards & Codes IEC 60502-2, IEC 60364-5-52

Power

Applicable Documents: -
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DESCRIPTION DESIGN DATA VENDOR DATA

32 | Vendor name by Vendor

33 | Reference documents by Vendor

34 | Max. operating temperature (° C) by Vendor

35 | Final short circuit temperature (° C) by Vendor

36 | Min. insulating resistance at 20° (Mohm/km) by Vendor

37 | Withstand voltage (KV) by Vendor

38 | Coefficient K for conductors by Vendor

39 | Short circuit current capacity for 1sec (KA) by Vendor

40 | Max. phase resistance (ohm/km) by Vendor

41 | Cable weight (kg/km) by Vendor

42 | Conductor Weight ((kg/km) by Vendor

43 | Insulation thickness (mm) by Vendor

44 | Diameter bare conductor (mm) by Vendor

45 | Diameter under armour (mm) by Vendor

46 | Diameter over armour (mm) by Vendor

47 | Armour thickness (mm) by Vendor

48 | Outer sheath thickness (mm) by Vendor

49 | Overall diameter (mm) by Vendor

50 | Min. bending radius (mm) by Vendor

51 | Ampacity in soil @ 202C, 2.5k.m/w (A) by Vendor

52 | Ampacity in air @ 302C (A) by Vendor

53 | DC Resistance @ 202C (Q/km) by Vendor

54 | AC Resistance @ 202C (Q/km) by Vendor

55 | Reactance (Q/km) by Vendor

56 | Capacitance (uF/km) by Vendor

57 | Inductance (mh/km) by Vendor

58 | Recommended size of gland by Vendor

59 | Drum mass (kg) & Tolerance by Vendor

60 | Max. length of drum (M) by Vendor

61 | Drum Diameter (Width & Type) by Vendor

62 | Maximum tensile strength of the Cable by Vendor

63 | Required Cable Accessories by Vendor

64 | Voltage Drop per Ampere per kilometre by Vendor
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DESCRIPTION DESIGN DATA VENDOR DATA

Type Test Certificate by Vendor

Routine Test Report by Vendor

Field Test by Vendor
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MV AC CABLE

DESCRIPTION DESIGN DATA VENDOR DATA

Max. Ambient Temperature ( 2C) According to Site Condition

Min. Ambient Temperature ( 2C) According to Site Condition

Max. Indoor Temperature ( 2C) According to Site Condition

Min. Indoor Temperature ( 2C) According to Site Condition

Temperature of Equipment Exposed to Sun ( 2C) According to Site Condition

Max. Humidity (%) According to Site Condition

Average Min. Relative Humidity (%) According to Site Condition

Elevation Above Sea Level (m) According to Site Condition

Seismic Zone Factor According to Site Condition

Installation (Indoor/Outdoor) Outdoor / Safe Area

Rated Voltage (Uo/U) 12/20 KV

Highest System Voltage (Um) 24 KV

System frequency 50 £ 2%

System grounding TNS

Size (No x mm?) 1x70

Core ldentification Colour (3Ph) Red, Yellow, Blue

Conductor material, Conductor type Al, Stranded

Conductor screen Semi-conductive material

Insulation material XLPE

Insulation screen Semi-conductive material

Insulation colour coding Black

Overall screen Copper tape + Copper wire screen

Bedding material PVC

Armour material & type Aluminium Wire

Outer sheath material PVC Extruded

Outer sheath colour Red

Method of installation (buried or on trays) Buried

Lead sheath required or not Not Required

Type of cable (power, control, MICC, flexible,
earthing etc.)

30 | Applicable Standards & Codes IEC 60502-2, IEC 60364-5-52

Power

31 | Applicable Documents: -

32 | Vendor name by Vendor
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33 | Reference documents by Vendor

34 | Max. operating temperature (° C) by Vendor

35 | Final short circuit temperature (° C) by Vendor

36 | Min. insulating resistance at 20° (Mohm/km) by Vendor

37 | Withstand voltage (KV) by Vendor

38 | Coefficient K for conductors by Vendor

39 | Short circuit current capacity for 1sec (KA) by Vendor

40 | Max. phase resistance (ohm/km) by Vendor

41 | Cable weight (kg/km) by Vendor

42 | Conductor Weight ((kg/km) by Vendor

43 | Insulation thickness (mm) by Vendor

44 | Diameter bare conductor (mm) by Vendor

45 | Diameter under armour (mm) by Vendor

46 | Diameter over armour (mm) by Vendor

47 | Armour thickness (mm) by Vendor

48 | Outer sheath thickness (mm) by Vendor

49 | Overall diameter (mm) by Vendor

50 | Min. bending radius (mm) by Vendor

51 | Ampacity in soil @ 202C, 2.5k.m/w (A) by Vendor

52 | Ampacity in air @ 302C (A) by Vendor

53 | DC Resistance @ 202C (Q/km) by Vendor

54 | AC Resistance @ 20°C (Q/km) by Vendor

55 | Reactance (Q/km) by Vendor

56 | Capacitance (uF/km) by Vendor

57 | Inductance (mh/km) by Vendor

58 | Recommended size of gland by Vendor

59 | Drum mass (kg) & Tolerance by Vendor

60 | Max. length of drum (M) by Vendor

61 | Drum Diameter (Width & Type) by Vendor

62 | Maximum tensile strength of the Cable by Vendor

63 | Required Cable Accessories by Vendor

64 | Voltage Drop per Ampere per kilometre by Vendor

65 | Type Test Certificate by Vendor

66 | Routine Test Report by Vendor
67 | Field Test by Vendor
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LV SWITCHGEAR

DESCRIPTION

DESIGN DATA

VENDOR DATA

AL DATA

Equipment Tag

As Per SLD

Manufacturer's Name

By Vendor

Quantity

As Per SLD

Max. Ambient Temperature ( 2C)

Min. Ambient Temperature ( 2C)

Max. Indoor Temperature ( 2C)

Min. Indoor Temperature ( 2C)

Temperature of Equipment Exposed to Sun ( 2C)

O (0 (N || UV | D |W|N |

Average Max. Relative Humidity (%)

[any
o

Average Min. Relative Humidity (%)

[y
=

Elevation Above Sea Level (m)

[Eny
N

Seismic Zone Factor

[Eny
w

Installation (Indoor/Outdoor)

Indoor / Safe Area

=
o

Applicable Standards & Codes

IEC61439-1

[Eny
u

Applicable Documents:

TECHN

ICAL DATA

Service Voltage (KV)

800V +10%

Frequency (Hz)

50Hz + 5%

Phase System

3Ph+N+PE

Earthing System

TNS

Rated Current (A)

2000 A

Rated Short Circuit Current (KA/s)

MCC : 50KA/1s

Peak Short Circuit Current (KA/s)

Acc. to IEC-60947-2(2009)-
Table 2

Power Frequency Withstand Voltage (KV)

1.89 KV (Acc. to IEC61439-1)

Lightning Impulse Withstand Voltage (KV)

8 KV (Acc. to IEC61439-1)

Switchgear Type

Air Insulated, fully fix type,
Free Standing, floor
mounted, Bottom Entry for
Cable

Cooling Method

Naturally Ventilated

Access

Front / Rear
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DESCRIPTION

DESIGN DATA

VENDOR DATA

Control Voltage (V)

110 VDC or 230V AC UPS;
External for Incomings &
Coupler

230VAC; VIA Isolating
Transformer for Outgouing
Feeders

Spring Charging Motor Voltage (V)

110 VDC or 230V AC UPS ;
External

Protection Relay Voltage

110 VDC or 230V AC UPS ;
External

Alarm and Indication Voltage (V)

110 VDC or 230V AC UPS ;
External

Lighting and Space Heater Voltage

230 VAC, 50Hz ; Internal

Max. Design Temperature

By Vendor

Heat Dissipation

By Vendor

Panel Sheet Thickness

2mm (min.)

Frame Structure Sheet Thickness

2.5mm

Colour

RAL 7032

Min. Thickness of paint shade (um)

60

Ingress Protection

1P42

Remote Signalling

Acc. to |/O LIST

Communication

Hardwire / Serial Link
(RS485)

Serial Link Interface (Modbus/ Profibus)

Modbus (RS485)

Dimension (mm x mm x mm)

By Vendor

Weight (Kg)

By Vendor

CUBICLE

Type

Metal Enclosed

Busbar Compartment

Required

Breaker/Starter Compartment

Required

Padlocking Provision

Required for all doors
providing access to control
circuit, rear of instruments
and relays

Earth Busbar Size

By Vendor

BUSBAR

Busbar System

Insulated with Flame
Retardant /
Non-Hygroscopic Material
LV Switchgear : 2 Bus
Sections
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DESCRIPTION DESIGN DATA VENDOR DATA

Hard Drawn, High
Conductivity Electrolytic
Copper, Tin plated Joints
Overlapped with High Tensile
Steel Bolts & Protective
Finish.

Busbar Material

Busbars joints (silver plated/Tin plated) Tin plated Joints

red, yellow and blue for
Busbars colors phase busbars and black for
neutral busbar

Horizontal Busbar Size By Vendor

Vertical Busbar Size By Vendor

Earth Busbar Size By Vendor

CIRCUIT BREAKER

Manufacturer and Model By Vendor

Type Acc. to Single Line Diagram
Rated Current (A) for MCC Acc. to Single Line Diagram

Rated Short Circuit Breaking Current (KA) 50 KA

Rated Short Circuit Making Current (KA) By Vendor

Short Circuit withstand Current (KA) / t 50 KA/1S

Operation Duty By Vendor

Closing/ Opening Time (ms) By Vendor

Motor Consumption (W) By Vendor

Operation Mechanism Both Manual/ Motorized

Anti-Pumping By Vendor

Safety Interlock Required

Type of Design Fix

No. of Poles Acc. to Single Line Diagram
4NO+4NC for Incomings
Auxiliary Contacts 2NO+2NC for Outgouing
Feeeders

Trip Circuit Release Shunt Trip
PROTECTION

Protective Devices Acc. to Single Line Diagram

Manufacturer By Vendor

Model Type By Vendor

Test Plug Required
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DESCRIPTION DESIGN DATA VENDOR DATA

VOLTAGE TRANSFORMER

Manufacturer

By Vendor

Type

By Vendor

Ratio

800/v3:110/v3:110/V3

Class

1 for metering, 3P for
Protection

Burden

By Vendor
(Acc. to Vendor's PT
calculation)

Insulation Class

By Vendor

Winding Connection

By Vendor

Standard

IEC 60044-2

CURRENT TRANSFORMER

Manufacturer

By Vendor

Type

By Vendor

Ratio

Acc. to Single Line Diagram
for Main LV Switchgear

Class

0.2FS5 for metering, 5P for
Protection

Burden

By Vendor
(Acc. to Vendor's CT
calculation)

Insulation Class

By Vendor

Winding Connection

By Vendor

Standard

IEC 60044-1

CORE BALANCE CT

Manufacturer

By Vendor

Type

By Vendor

Ratio

Acc. to Single Line Diagram

Class

By Vendor

Burden

By Vendor
(Acc. to Vendor's CT
calculation)

Insulation Class

By Vendor

Internal Diameter (Oversized 20% Bigger than
Cable Overall Diameter)

By Vendor

Standard

IEC 60044-1

CONTACTOR
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DESCRIPTION

DESIGN DATA

VENDOR DATA

Contactor Type

Acc. to Single Line Diagram

Rated Current (A)

Acc. to Single Line Diagram

Rated Voltage (V)

415V

Rated Control Voltage (V)

Acc. to Single Line Diagram

Utilization Category

Acc. to Single Line Diagram

NO. of Axillary Contacts

2NO+2NC

UREMENT

Incoming

Voltmeter, Ammeter,
Measuring Unit

Coupling

Measuring Unit

Communication protocol

ModBus (RS485)

Busbar

Voltmeter, Measuring Unit

Outgoing

Ammeter

LE DATA

Incoming Entry

Al/XLPE/AWA/PVC from
Power Inverters

Cable Size/ Type for Outgoings

Acc. to Power Cable Schedule

Control Cable Size/ Type

2.5 mm2 for control
2.5 mm2 for CTs & Power

AUXILIARIES

Space Heater (Thermostatically Controlled) Required

Panel Lighting Required

Control Devices (Push Button, Selector Switch,

Signal Light, ...)

Required

Gland Plate

Required
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MV SWITCHGEAR

GENERAL DATA

Equipment Tag 6.3KV Switchgear

Manufacturer's Name By Vendor

Quantity As per SLD

Max. Ambient Temperature ( 2C) -

Min. Ambient Temperature ( 2C)

Max. Indoor Temperature ( 2C)

Min. Indoor Temperature ( 2C)

Temperature of Equipment Exposed to Sun ( 2C)

O | 0 ([ N[ | |W|IN|K

Average Max. Relative Humidity (%)

=
o

Average Min. Relative Humidity (%)

[y
[N

Elevation Above Sea Level (m)

[uny
N

Seismic Zone Factor -

[uny
w

Installation (Indoor/Outdoor) Indoor / Safe Area

=
o

Applicable Standards & Codes IEC62271

[uny
(2}

Applicable Documents

TECHNICAL DATA

Service Voltage (KV) 6.3 KV +10%

Frequency (Hz) 50Hz + 5%

Phase System 3Ph+PE

Rated Voltage (KV) 7.2 KV

Rated Current (A) MV Switchgear :630 A

Rated Short Circuit Current (KA/s) 25KA/1s

Peak Short Circuit Current (KA/s) 62.5 KA

Power Frequency Withstand Voltage (KV) 28 KV (Acc. to IEC62271)

Lightning Impulse Withstand Voltage (KV) 75 KV (Acc. To IEC62271)

Air Insulated, fully Fixed Type,
Switchgear Type Free Standing, floor mounted,
Bottom Entry for Cable

Cooling Method Naturally Ventilated

Access Front

Mimic with On/Off Switch Front / Rear

oaind slpiiny jlxe Lasl g yo0 Joxe 187 of 223




Electrical Industry]

Development

(ELLD. Consultant o}

. 4

121 g Ol olic > 1hb (a3 )LS0) (2L, b o jod (ogos anadlio
EPC 6 10 058 plosws 4l )15 1950 & (gt y 35 o5y i wilasl e

£yl Al po FoF-1Y : oylois duablio

€ Gloww gobuo o8 pb

Control Voltage (V)

110 VDCor 230V AC UPS;
External for Incomings &
Outgoing

Spring Charging Motor Voltage (V)

110 VDC or 230V AC UPS ;
External

Protection Relay Voltage

110 VDC or 230V AC UPS ;
External

Alarm and Indication Voltage (V)

110 VDC or 230V AC UPS ;
External

Lighting and Space Heater Voltage

230 VAC, 50Hz ; Internal

Max. Design Temperature

By Vendor

Heat Dissipation

By Vendor

Panel Sheet Thickness

2.5mm

Frame Structure Sheet Thickness

3mm

Colour

RAL 7032

Min. Thickness of paint shade (um)

60

Ingress Protection

P42

Remote Signalling

Acc. to |/O LIST

Communication

Hardwire / Serial link (R5485)

Serial Link Interface (Modbus/ Profibus)

Modbus

Dimension (mm x mm x mm)

By Vendor

Weight (Kg)

By Vendor

CUBICLE

Type

Metal Enclosed

Busbar Compartment

Required

Breaker/Starter Compartment

Required

Pad Lockable Shutters

Required for all doors providing
access to control circuit, rear of
instruments and relays

Earthed Metal Partitions & Shutters

Required

Cranking Lever

Required

Surge Arrester

Required

Partitions

Between Cubicles Except Bus
Bar Compartment

Separate Partitions Compartments

Busbar Chamber, CB
Compartment, Cable
Compartment, MV
Compartment

55

Earth Busbar Size

By Vendor
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BUSBAR

Insulated with Flame Retardant
/

Non-Hygroscopic Material

MV Switchgear : 2 Bus Sections
Hard Drawn, High Conductivity
Electrolytic Copper, Tin plated
Busbar Material Joints Overlapped with High
Tensile Steel Bolts & Protective
Finish.

Busbars joints (silver plated/Tin plated) Tin plated Joints

Busbar System

red, yellow and blue for phase
Busbars colors busbars and black for neutral
busbar

Horizontal Busbar Size By Vendor

Vertical Busbar Size By Vendor

Earth Busbar Size By Vendor
CIRCUIT BREAKER

Manufacturer and Model By Vendor

No. of CBs Acc. to Single Line Diagram

Type (Air/ SF6/Vacuum/ Min Qil) Vacuum

Rated Current (A) Acc. to Single Line Diagram

Rated Short Circuit Breaking Current (KA) 25 KA

Rated Short Circuit Making Current (KA) By Vendor

Short Circuit withstand Current (KA) / t 25 KA/1S

Operation Duty By Vendor

Closing/ Opening Time (ms) By Vendor

Motor Consumption (W) By Vendor

Operation Mechanism Both Manual/ Motorized

Anti-Pumping By Vendor

Safety Shutter Required

Type of Design Withdrawable

Acc. to Single Line Diagram for
Main MV Switchgear
4NO+4NC for Incomings &
Couplers

2NO+2NC for Outgouing
Feeeders

No. of Poles

Auxiliary Contacts
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79

Trip Circuit Release

Shunt Trip

SWITCH

Manufacturer, Type and Model

By Vendor

No. of ES's

Acc. to Single Line Diagram for
Main MV Switchgear

Rated Current (A)

630A

Rated Short Circuit Breaking Current (KA)

By Vendor

Rated Short Circuit Making Current (KA)

By Vendor

Mechanical Interlock

Required

PROTECTION

Protective Devices

Acc. to Single Line Diagram

Manufacturer

By Vendor

Model Type

By Vendor

Test Plug

Required

VOLTAGE TRANSFORMER

Manufacturer

By Vendor

Type

By Vendor

Ratio

6300/v3:110/v3:110/v3,3PH

Class

1 for metering, 3P for
Protection

Burden

By Vendor (Acc. to Vendor's PT
calculation)

Insulation Class

By Vendor

Winding Connection

By Vendor

Standard

IEC 60044-2

CURRENT TRANSFORMER

98

Manufacturer

By Vendor

99

Type

By Vendor

100

Ratio

Acc. to Single Line Diagram for
Main MV Switchgear

101

Class

0.2FS5 for metering, 5P for
Protection

102

Burden

By Vendor (Acc. to Vendor's CT
calculation)

103

Insulation Class

By Vendor

104

Winding Connection

By Vendor
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Standard IEC 60044-1

CORE BALANCE CT

Manufacturer By Vendor

Type By Vendor

Ratio Acc. to Single Line Diagram

Class By Vendor

By Vendor (Acc. to Vendor's CT

Burden .
calculation)

Insulation Class By Vendor

Internal Diameter (Oversized 20% Bigger than

Cable Overall Diameter) By Vendor

Standard IEC 60044-1

CONTACTOR

Contactor Type Acc. to Single Line Diagram

Rated Current (A) Acc. to Single Line Diagram

Rated Voltage (V) Acc. to Single Line Diagram

Rated Control Voltage (V) Acc. to Single Line Diagram

Utilization Category Acc. to Single Line Diagram

NO. of Axillary Contacts 2NO+2NC
MEASUREMENT

Voltmeter, Ammeter,
Measuring Unit
Voltmeter, Ammeter,
Measuring Unit

Incoming

Coupling

Communication protocol ModBus (RS485)

Busbar Voltmeter, Measuring Unit

Outgoing Ammeter

CABLE DATA

Al/XLPE/AWA/PVC from Power

Cable Size/ Type for Incoming Transformer

Cable Size/ Type for Outgoing (Except for Spare) Acc. to Power Cable Schedule

2.5 mm2 for control
2.5 mm2 for CTs & Power

AUXILIARIES

Control Cable Size/ Type

128 | Space Heater (Thermostatically Controlled) Required

129 | Panel Lighting Required
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Control Devices (Push Button, Selector Switch,
Signal Light, ...)

Required

Gland Plate Required
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PASSAGE SUBSTATION DESIGN SHALL BE
APPROVED BY ELECTRICAL DISTRIBUTION CO.
BEFORE PURCHASE ORDER PLACEMENT.

STS 1

MAIN 6.3kV SUBSTATION

7.2kV, 50Hz ,In=p30A, Ith=25KA ,1

02

STS 2

S
K
15

Aux,
Transformer

STS 3

wefy]

REFERENCE DRAWING/DOCUMENT

DWG/DOC NO.

LEGEND

SymBOL

DESCRIPTION symeoy DESCRIPTION

Surge Protection Device

Inverter @

Transformer Air Circuit Breaker (ACB)

8

Current Transformer

o

Fuse Switch

H |~|@® |

SF6 MV Circuit Breaker

GENERAL NOTES

-

3.

. THE CABLE SIZES ARE

INDICATIVE AND SHALL BE
REVISED AFTER APPROVAL
OF CABLE SIZING
CALCULATION.

. CT/VT PARAMETERS SHALL

BE REVISED AFTER
APPROVAL OF CT/VT SIZING
CALCULATION.

SURGE ARRESTRES MUST
HAVE COUNTER.

AC CIIGEO Mg QT

4
&l

5

Il nr-
AC T OO SWMOST DE y\J

CA8BIE OF INFORMA TION

Earth Switches must have

TR—1
2000 kVA
6.3/0.8kV
Vee =6%
Dyn5

3Px20004
Vn=800v
Ise=36kA

800V,3PH4E, 50Hz In=2000A, Ith=31.5kA

B Ilh

TR—2

2000 kVA ~
6.3/0.8KV

Vee =6% L

Dyn5

NAN LV SWITCHEOARD]
1 vottage
aming Tihts
ace

TR-3
2000 kVA
6.3/0.8kV
Vee =6%
Dyn5

800V3PH+E 50Hz /n-zaoaA Ith=31.5kA .

3PX2000A

Vn=800V

Isc=36kA
i SDGV 3PH+E 50Hz In=; 2000A 1th=31.5kA .
I3

S jv 800y
ﬁ\ermk N Brakdes

»EA

WAZXRY
WAZXRY

14V, 34300 mm2

14V, 35300 mm2

1, 23300 2
NAZXRY

B

g
([ER-
[ERl~

Tz
EE sz :p s el :p o smm
Vn-aoov
i S i Y \Ervzk Thon | inedesos | rececsana | e um

NAZXRY

1K, 3300 mm2

[ERl
([ERa-

1K, 3300 mm2
NAZXRY

[ERll

MODUItEB/oCk.

TRINA SOLAR-720W

°

ANGLE 30

MODULES by STRING 26

Z

INVERTER

TYPE

THREE PHASES

BRAND

SUNGROW

MODEL

SG3S0HX

POWER AC

Rated :352kVA

STRINGS by INVERTER 18

MODULES by STRING 26

MODULES

8372

INVERTERS

LV SWITCHGEAR CELLS

21

MV SWITCHGEAR

TRANSFORMERS

3 x 2WA

MAIN PASSAGE STATION

REVISION
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DESCRIPTION
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v 1 2 3 v 4 5 v 6 7 8 9 10

|
DESCRIPTION

Z
o

DESCRIPTION

GATE HOUSE

MAIN BUILDING —CENTRAL CONTROL BUILDING

PASSAGE SUBSTATION

STORE BUILDING

MV STATION

PACKAGE DIESEL WITH CANOPY

PARKING

OPEN STORE

©|oo|w|o|o|s|w|ro =

FENCE

OVER HEAD LINE

SITE MOBILIZATION AREA

Zls

LEGEND

2X26 720W PV MODULE - 26 SRTING

MV STATION

Compass 1
1=3-9 STRING NUMBER

INVERTER

FENCE

SITE MOBILIZATION AREA

NOTE:

1- ALL COORDINATES ARE IN UTM WGS 84 SYSTEM,
2- ALL DIMENSIONS ARE IN METER.

3- GEDOGRAPHICAL ZONE OF THE PV FARM IS 39S,
4~ PLANT NORTH COINCIDES WITH TRUE NORTH.

S5- THE DISTANCE BETWEEN TwO FRONT POLES IN
2X26 TABLE IS 2,95 METER AND FOR 2X13 TABLE IS
3 METER.

6- THE DISTANCE BETWEEN FRONT AND REAR POLE
FOR BOTH TYPE OF TABLES IS 2.6 METER.

KEY PLAN

REVISION DATE DESCRIPTION PREPARED | CHECK | APPROVE | CONSULTANT: grgoicar gty CLENT: PROJECT: -——= NAME DWG. CODE: -
Development WEST CEMENT
RO [1404/11/19 FIRST ISSUE J.M | A.M.M| OALM.M {40, Consulant Co) PREPARED: J.M SHEET N.O.:
6 MW PV FARM CONSTRUCTION PROJECT CHECKED: AM.M COUNT. N.O. 1
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it S gl i 2553 OVERALL PLOT PLAN AUTHORIZED: A.M.M UNIT: -
ooc. CoE: GHC-00-DE-GE-DWG-001 CONTRACT NO.: SIZE: A3
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PVsyst V8.0.6

.aai P\[ SYST

PHOTOVOLTAIC SOFTWARE

PVsyst - Simulation report
Grid-Connected System

Project: Siman_Gharb_6MW_PV_Farm

Variant: Fixed Tilt System
Sheds on ground
System power: 6028 kWp
Seh Chek - Iran

Author
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Project: Siman_Gharb_6MW_PV_Farm
Variant: Fixed Tilt System

PVsyst V8.0.6
VCO, Simulation date:

07/02/26 22:48
with V8.0.6
Project summary
Geographical Site Situation Project settings
Seh Chek Latitude 34.35 °N Albedo 0.20
Iran Longitude 47.29 °E
Altitude 1396 m
Time zone UTC+3.5

Weather data
Seh Chek
Meteonorm 8.2 (1985-2002), Sat=100% - Synthetic

System summary

Grid-Connected System Sheds on ground
Simulation for year no 10
Orientation #1 Near Shadings User's needs
Fixed plane Linear shadings : Fast (table) Fixed constant load
Tilt/Azimuth 30/0° 20.00 kW

Global

175 MWh/Year

System information

PV Array Inverters

Nb. of modules 8372 units Nb. of units 18 units

Pnom total 6028 kWp Pnom total 6300 kWac
Pnom ratio 0.957

Results summary

Produced Energy 12354 MWh/year Specific production 2049 kWh/kWplyear Perf. Ratio PR 84.55 %
Used Energy 175 MWhlyear Solar Fraction SF 47.02 %

Table of contents

Project and results summary 2
General parameters, PV Array Characteristics, System losses 3
Horizon definition 5
Near shading definition - Iso-shadings diagram 6
Main results 7
Loss diagram 8
Predef. graphs 9
Aging Tool 10
P50 - P90 evaluation 12
Single-line diagram 13
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PVsyst V8.0.6
VCO, Simulation date:
07/02/26 22:48

with V8.0.6

Project: Siman_Gharb_6MW_PV_Farm

Variant: Fixed Tilt System

Grid-Connected System

Orientation #1

Fixed plane

Tilt/Azimuth 30/0°
Models used

Transposition Perez
Diffuse Perez, Meteonorm
Circumsolar separate

Bifacial system definition
Orientation #1
Bifacial system
Model

Bifacial model geometry

General parameters

Sheds on ground

Sheds configuration

Nb. of sheds 161 units
Set of tables

Shading limit angle

Limit profile angle 222°
Horizon

Average Height 38°

Unlimited Sheds 2D Model

Sizes

Sheds spacing 10.0 m
Collector width 479 m
Average GCR 47.9 %

Near Shadings
Linear shadings : Fast (table)

User's needs
Fixed constant load
20.00 kW

Global

175 MWh/Year

Sheds spacing 10.00 m
Sheds width 479 m
Limit profile angle 222°
GCR 47.9 %
Height above ground 1.00 m
Nb. of sheds 24 units
Bifacial model definitions
Ground albedo 0.30
Bifaciality factor 80 %
Rear shading factor 5.0 %
Rear mismatch loss 10.0 %
Shed transparent fraction 0.0 %
PV Array Characteristics
PV module Inverter
Manufacturer Trina solar Manufacturer Sungrow
Model TSM-NEG-21C-20-720 Vertex Model SG350-HX
(Original PVsyst database) (Original PVsyst database)
Unit Nom. Power 720 Wp Unit Nom. Power 350 kWac
Number of PV modules 8372 units Number of inverters 18 units
Nominal (STC) 6028 kWp Total power 6300 kWac
Modules 322 string x 26 In series Operating voltage 500-1450 V
At operating cond. (50°C) Pnom ratio (DC:AC) 0.96
Pmpp 5595 kWp Power sharing within this inverter
U mpp 984 V
I mpp 5687 A
Total PV power Total inverter power
Nominal (STC) 6028 kWp Total power 6300 kWac
Total 8372 modules Number of inverters 18 units
Module area 26006 m? Pnom ratio 0.96

07/02/26 o iy sle Ladl 5 e v
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PVsyst V8.0.6
VCO, Simulation date:
07/02/26 22:48

with V8.0.6

Project: Siman_Gharb_6MW_PV_Farm

Variant: Fixed Tilt System

Array Soiling Losses

Array losses

Thermal Loss factor

DC wiring losses

Loss Fraction 1.0 %

Module temperature according to irradiance

Global array res.

1.6 mQ

Copper loss fraction
Coils equivalent resistance

1.00 % at STC

3x3.21 mQ

Uc (const) 29.0 Wim?K Loss Fraction 0.9 % at STC

Uv (wind) 0.0 W/im2K/m/s
Serie Diode Loss LID - Light Induced Degradation Module Quality Loss
Voltage drop 0.7V Loss Fraction 1.0 % Loss Fraction -0.4 %
Loss Fraction 0.1 % at STC
Module mismatch losses Module average degradation
Loss Fraction 1.0 % at MPP Year no 10

Loss factor 0.4 %lyear

Imp / Vmp contributions 80% / 20%

Mismatch due to degradation

Imp RMS dispersion 0.4 %lyear

Vmp RMS dispersion 0.4 %lyear
IAM loss factor
Incidence effect (IAM): Fresnel, AR coating, n(glass)=1.526, n(AR)=1.290

0° 30° 60° 70° 75° 80° 85° 90°
1.000 0.999 0.987 0.963 0.892 0.814 0.679 0.438 0.000
System losses
Unavailability of the system
Time fraction 1.0 %
3.7 days,
3 periods
AC wiring losses
Inv. output line up to MV transfo
Inverter voltage 800 Vac tri
Loss Fraction 1.09 % at STC
Inverter: SG350-HX
Wire section (18 Inv.) Alu 18 x 3 x 300 mm?
Average wires length 200 m
MV line up to Injection
MV Voltage 6.6 kV
Average each inverter
Wires Alu 3 x 120 mm?
Length 1000 m
Loss Fraction 1.20 % at STC
AC losses in transformers

MV transfo
Medium voltage 6.6 kV
One transfo parameters Operating losses at STC (full system)
Nominal power at STC 1.99 MVA Nb. identical MV transfos 3
Iron Loss (24/24 Connexion) 2.00 kVA Nominal power at STC 5.98 MVA
Iron loss fraction 0.10 % at STC Iron loss (24/24 Connexion) 5.99 kVA
Copper loss 19.94 kVA Copper loss 59.82 kVA
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Project: Siman_Gharb_6MW_PV_Farm
Variant: Fixed Tilt System

PVsyst V8.0.6
VCO, Simulation date:
07/02/26 22:48

with V8.0.6

Horizon definition
Horizon from PVGIS website API, Lat=34°46'32", Long=46°57'12", Alt=1500m

Average Height 3.8° Albedo Factor 0.86
Diffuse Factor 0.98 Albedo Fraction 100 %

Horizon profile

Azimuth [°] -180 -173 -165 -158 -120 -113 -105 -45 -38 -30 -23 -15
Height [°] 23 3.1 3.1 7.6 7.6 6.9 6.1 6.1 2.7 27 3.1 3.1
Azimuth [°] -8 0 8 15 23 30 45 53 60 68 83 90
Height [°] 2.7 2.7 1.9 1.9 1.5 23 23 27 3.1 23 23 1.5
Azimuth [°] 98 105 113 120 128 135 143 150 158 165 173 180
Height [°] 1.5 27 2.7 1.9 1.1 1.5 1.9 23 2.7 34 2.7 23

Sun Paths (Height / Azimuth diagram)
Orientation #1
Fixed plane, Tilts/azimuths: 30°/ 0°

90 T T T T

I1: 22 IJu.me I l
2: 22 May and 23 July |
3: 20 Apr and 23 Aug
4: 20 Mar and 23 Sep

5: 21 Feb and 23 Oct |

14h 6: 19 Jan and 22 Nov T

7: 22 December

Sun height [°]

-120 -90 -60 -30 0 30 60 90 120
Azimuth []
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Project: Siman_Gharb_6MW_PV_Farm
Variant: Fixed Tilt System

PVsyst V8.0.6
VCO, Simulation date:
07/02/26 22:48

with V8.0.6

Near shadings parameter

Perspective of the PV-field and surrounding shading scene

éZenith East

Iso-shadings diagram
Orientation #1

% Fixed plane, Tilts/azimuths: 30°/ 0°

1 U | . 1 I' | T I T T I T T | T 1 | T . T I
| =meee Shading loss: 1% Attenuation for diffuse: 0.052 1: 22 June |

- - - - i - 9, .

Shading loss: 5% 1orand albedo: 0.861 2: 22 May and 23 July_

Shading loss: 10% 1 13h 3: 20 Apr and 23 Aug
4: 20 Mar and 23 Sep |
14% 21 Feb and 23 Oct 1
6: 19 Jan and 22 Nov -

75

N

(W)

60

\#J

45

Sun height [°]

30

Azimuth [°]
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PVsyst V8.0.6
VCO, Simulation date:
07/02/26 22:48

with V8.0.6

System Production
Produced Energy
Used Energy

12354 MWh/year
175 MWh/year

Normalized productions (per installed kWp)

Main results

Specific production
Perf. Ratio PR
Solar Fraction SF

Project: Siman_Gharb_6MW_PV_Farm
Variant: Fixed Tilt System

2049 kWh/KWp/year
84.55 %
47.02 %

Performance Ratio PR

T T T T T T T T T T
Lc: Collection Loss (PV-array losses)
Ls: System Loss (inverter, ...)

Yf: Produced useful ener

0.77 kWh/kWp/day
0.25 kWh/kWp/day

Normalized Energy [kWh/kWp/day]

Performance Ratio PR

| | I I | | I I [

!
Il ~r: Performance Ratio (vf/Yr) : 0.846

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Balances and main results
GlobHor DiffHor T_Amb GlobInc GlobEff EArray E_User E_Solar E_Grid EFrGrid
kWh/m? kWh/m? °C kWh/m? kWh/m? MWh MWh MWh MWh MWh
January 102.7 23.57 2.55 168.1 159.8 925 14.9 5.6 887 9.3
February 112.9 34.53 4.65 156.7 150.1 866 13.4 5.8 828 7.6
March 155.5 56.63 9.54 186.6 177.8 1019 14.9 6.6 965 8.3
April 191.6 59.09 13.60 204.6 1954 1110 14.4 7.5 1062 6.9
May 221.9 71.23 19.41 213.2 202.8 1146 14.9 8.1 1098 6.8
June 253.2 50.36 25.73 230.5 220.0 1218 14.4 7.8 1126 6.6
July 251.2 54.80 30.05 234.1 223.6 1217 14.9 8.1 1167 6.8
August 236.6 44.85 29.38 241.8 231.9 1243 14.9 8.0 1190 6.8
September 202.5 33.15 23.65 236.5 227.3 1219 14.4 71 1167 7.3
October 153.3 32.82 17.41 207.8 199.7 1099 14.9 6.2 1015 8.7
November 111.6 25.11 8.98 176.4 166.9 946 14.4 6.0 906 8.4
December 97.4 21.41 4.75 167.7 156.8 899 14.9 5.6 861 9.3
Year 2090.4 507.55 15.88 2423.9 23121 12907 175.2 82.4 12272 92.8
Legends
GlobHor  Global horizontal irradiation EArray Effective energy at the output of the array
DiffHor Horizontal diffuse irradiation E_User Energy supplied to the user
T_Amb Ambient Temperature E_Solar Energy from the sun
Globinc Global incident in coll. plane E_Grid Energy injected into grid
GlobEff Effective Global, corr. for IAM and shadings EFrGrid Energy from the grid
07/02126 **#° e sl Ll s e S PVsyst Licensed to H Hayat @ B4A 2120f 223 page 7/13




PVsyst V8.0.6
VCO, Simulation date:
07/02/26 22:48

with V8.0.6

Project: Siman_Gharb_6MW_PV_Farm
Variant: Fixed Tilt System

2090 kWh/m?

(2312 +0.80 * 166.7 ) kWh/m?
* 26006 m? coll.

Loss diagram

+16.0%

-0.7%

-1.7%
-1.0%
-1.7%
f( +0.4%

Bifacial

-73.0%

(( +7.5%

+0.0%
-5.0%

.

7.2%

efficiency at STC = 23.20%

grid
consumption

93

touser  touser
from grid from solar

14755 MWh

12907 MWh

12782 MWh

-3.8%
-0.3%
-4.3%
+0.4%

-1.0%
-2.8%

-0.5%
-0.8%

-1.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%

-0.7%
-1.1%
-0.8%
-0.8%

MWh

Global incident on ground
965 kWh/m? on 54316 m?

Global horizontal irradiation
Global incident in coll. plane

Far Shadings / Horizon

Near Shadings: irradiance loss
Soiling loss factor

IAM factor on global

Ground reflection on front side

-70.0% (0.30 Gnd. albedo)

Ground reflection loss
View Factor for rear side

Sky diffuse on the rear side

Beam effective on the rear side

Shadings loss on rear side

Global Irradiance on rear side (167 kWh/m?)
Effective irradiation on collectors

PV conversion, Bifaciality factor = 0.80

Array nominal energy (at STC effic.)
Module Degradation Loss ( for year #10)
PV loss due to irradiance level

PV loss due to temperature

Module quality loss

LID - Light induced degradation

Module array mismatch loss

(including 1.8% for degradation dispersion)
Mismatch for back irradiance
Ohmic wiring loss
Array virtual energy at MPP
Inverter Loss during operation (efficiency)
Inverter Loss over nominal inv. power
Inverter Loss due to max. input current
Inverter Loss over nominal inv. voltage
Inverter Loss due to power threshold
Inverter Loss due to voltage threshold
Night consumption
Available Energy at Inverter Output

AC ohmic loss

Medium voltage transfo loss
MV line ohmic loss

System unavailability

Dispatch: user and grid reinjection
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PVsyst V8.0.6
VCO, Simulation date:
07/02/26 22:48

with V8.0.6

Project: Siman_Gharb_6MW_PV_Farm

Variant: Fixed Tilt System

50 T

Predef. graphs
Daily Input/Output diagram

40

20

Useful out system energy [MWh/day]

-10 .

I

o Values from 01/01 to 31/12

4 6
Global incident in coll. plane [kWh/m?/day]

System Output Power Distribution

400 . T

350

300

250

200

150

100

50

Useful out system energy [MWh / class of 50 kW]

LIS L N L L L N L L L L L L L L O L B

Values from 01/01 to 31/12

| . | . ]

o

1000

2000 3000 4000
Useful out system energy [kW]

5000

6000
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PVsyst V8.0.6
VCO, Simulation date:
07/02/26 22:48

with V8.0.6

Project: Siman_Gharb_6MW_PV_Farm
Variant: Fixed Tilt System

Aging Parameters

Time span of simulation
Module average degradation
Loss factor

Weather data used in the simulation
Seh Chek MN82 SYN
Years

Aging Tool

25 years

Mismatch due to degradation
Imp RMS dispersion

Vmp RMS dispersion

0.4 %lyear

reference year

Useful out system energy

0.4 %lyear
0.4 %lyear

13000
12800
12600
12400
12200

12000

EUseful [MWh]

11800
11600
11400
11200

11000
0

13200 T

T T T 1 _1_ T T T T T T T 1
Seh Chek_MN82_SYN.MET

6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Year of operation

Performance Ratio

N
(2]

88

86

84

PR [%]

82

80

78

76

0 =TT

o
N
N
w
IS

T T T 1 _1_ T T T T T T T 1
Seh Chek_MN82_SYN.MET

6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
Year of operation

N
(2]
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Project: Siman_Gharb_6MW_PV_Farm
Variant: Fixed Tilt System

PVsyst V8.0.6
VCO, Simulation date:

07/02/26 22:48
with V8.0.6
Aging Tool

Aging Parameters

Time span of simulation 25 years

Module average degradation Mismatch due to degradation

Loss factor 0.4 %lyear Imp RMS dispersion 0.4 %lyear

Vmp RMS dispersion 0.4 %lyear

Weather data used in the simulation

Seh Chek MN82 SYN

Years reference year

EUseful PR PR loss
Year MWh % %

1 13040 89.25 -0.24
2 12976 88.81 -0.73
3 12912 88.37 -1.22
4 12848 87.94 -1.71
5 12785 87.50 -2.20
6 12721 87.06 -2.69
7 12631 86.45 -3.37
8 12542 85.84 -4.05
9 12453 85.23 -4.74
10 12364 84.62 -5.42
1" 12274 84.01 -6.10
12 12215 83.60 -6.56
13 12155 83.19 -7.01
14 12096 82.78 -7.47
15 12036 82.38 -7.92
16 11976 81.97 -8.38
17 11917 81.56 -8.84
18 11857 81.15 -9.29
19 11797 80.74 -9.75
20 11737 80.33 -10.21
21 11678 79.92 -10.67
22 11553 79.07 -11.62
23 11429 78.22 -12.57
24 11304 77.37 -13.53
25 11179 76.51 -14.48
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Project: Siman_Gharb_6MW_PV_Farm
Variant: Fixed Tilt System

PVsyst V8.0.6
VCO, Simulation date:

07/02/26 22:48
with V8.0.6
P50 - P90 evaluation
Weather data Simulation and parameters uncertainties
Source Meteonorm 8.2 (1985-2002), Sat=100% PV module modelling/parameters 1.0 %
Kind Monthly averages Inverter efficiency uncertainty 0.5 %
Synthetic - Multi-year average Soiling and mismatch uncertainties 1.0 %
Year-to-year variability(Variance) 4.0 % Degradation uncertainty 1.0 %
Specified Deviation
Climate change 0.0 %
Global variability (weather data + system) Annual production probability
Variability (Quadratic sum) 4.4 % Variability 542 MWh
P50 12354 MWh
P90 11659 MWh
P95 11463 MWh
Probability distribution
0.50 B T 1 T T I 1 1 T T 1 T T 1 | T T 1 1 I T 1 1 T I 1 1 T T T T T T ]
0.45 -
[ P50 = 12354 MWh ]
0.40 — -
035 ]
0.30 | ]
z [ ]
£ o2sf -
<] - .
> B ]
020 .
[ P90 = 11659 MWh ]
0.15 ]
0.10 P95 = 11463 MWh E
0.05 -
0.00 : 1 I 1 1 1 1 | 1 1 1 1 | 1 1 1 1 I 1 1 1 1 I 1 1 1 1 | 1 1 1 :
10500 11000 11500 12000 12500 13000 13500 14000

E_Grid system production MWh
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Single-line diagram

PVsyst V8.0.6
VCO, Simulation date:

13

12

11

10

(&%)

07/02/26 22:48
with V8.0.6
] 100.0 m 1 1o0m 5071 200.0 m 1000. m ]
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26 x TSM—NE?;Z étc_-zo-no Vertex Combiner 2 Inverter (700 kVA) MV transformer Injecion point
rings
@ l}__{{{{{{@ I 100.0 m D 1.0m { o A] 200.0 m
26 x TSM-NEG-21C-20-720 Vertex Combiner 16 Inverter (5600 kVA)
18 Strings
PV module  TSM-NEG-21C-20-720 Vertex
Inverter SG350-HX
String 26 x TSM-NEG-21C-20-720 Vertex
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VCO : Fixed Tilt System
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GLOBAL SOLAR ATLAS

BY WORLD BANK GROUP

GHCEMENT SOLAR PP

34.348655°,047.295665°
Hamedan - Kermanshah Highway, IRXREXANNNE ANKEEN, Kermanshah Province, Iran
Time zone: UTC+03:30, Asia/Tehran [IRST]

® Report generated: 8 Feb 2026

SITE INFO

Map data Peryear Map
Direct normalirradiation DNI 2182.3 kWh/m?
Global horizontal GHI 2003.4 kWh/m?
irradiation

Diffuse horizontal DIF 657.8  kWh/m’
irradiation

Glopaltllted irradiation at GTlopta 22814 KWh/m?
optimum angle

Optimum tilt of PV OPTA 32/ 180
modules

Air temperature TEMP 159 °C
Terrain elevation ELE 1378 m

Horizon and sunpath

Solar azimuth [*]

ap? 45 90 135 180 225 270 315 360

75

(=)
[=]

Solar elevation ||
&

30 17h
18h
15
19h
North West North Leaflet | PVOUT map © 2026 Solargis
Terrain horizon - IRST [UTC+03130} PVOUT: Long-term average of annual totals of PV power potential
Active area . . Solar time [ /h/KWp

) 600 800 1000 1200 1400 1600 1800 2000 2200 2400
—— June solstice

——December solstice
——Equinox
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GLOBAL SOLAR ATLAS

BY WORLD BANK GROUP

PV ELECTRICITY AND SOLAR RADIATION

PV system configuration

Pv system: Ground-mounted large scale
AN\ Y Azimuth of PV panels: Default (180°)
| “, ‘,‘, Tilt of PV panels: 30°

Installed capacity: 6000 kWp

Annual averages

Total photovoltaic power output and Global tilted irradiation

Average hourly profiles

Total photovoltaic power output [MWh]

0 806 2274 Jan Feb Mar Apr
1 L] L] 5
GWh per year kWh/m?2 per year j T fi fi
O
Monthly averages 12 24 12 24 12 24 12 24
Total photovoltaic power output May Jun Jul Aug
1.25
O
= 12 24 12 24 12 24 12 24
= 0.75
<)
Sep Oct Nov Dec
0.5
- A A _A_ _A_
0 0 0 0 0
0 12 24 0 12 24 0 12 24 0 12 24
F @ VRS
UTC+03:30
Average hourly profiles
Total photovoltaic power output [MWh]
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
0-1
1-2
2-3
3-4
4-5
5-6 0.001 0.029 0.067 0.019 0.003
6-7 0.013 0.201 0.404 0.441 0.367 0.246 0.128 0.016
7-8 0.034 0.219 0.653 1.087 1.318 1.398 1.241 1.189 1.271 0.944 0.425 0.051
8-9
9-10
10-11
11-12
12-13
13- 14
14-15
15-16 . ) ) I
16-17 1.070 1.530 1.678 1.588 1.713 2.006 1.974 1.916 1.778 1.065 0.486 0.472
17-18 0.023 0.272 0.583 0.658 0.782 0.964 0.990 0.861 0.475 0.086
18-19 0.011 0.050 0.136 0.239 0.271 0.118 0.005
19-20 0.007 0.011
20-21
21-22
22-23
23-24
Sum 23 26 29 30 32 35 34 34 35 29 25 23
(¢, THE WoRLD BANK ESMAP © 2026 The World Bank Group GHCEMENT SOLARPP 2/4
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GLOBAL SOLAR ATLAS

BY WORLD BANK GROUP

PV ELECTRICITY AND SOLAR RADIATION

Annual averages

Direct normalirradiation

2170.2

kWh/m?2 per year

Monthly averages

Direct normalirradiation

300
&

£ 200
=
=
=

100

0

@& @ VRS

Average hourly profiles

Direct normal irradiation [Wh/m?]

Jan Feb Mar Apr May

CovNoarwn=0
WoONOOAEWN =

Sum 4,416 4,600 5,299 5,253 6,261

@ THEWORLDBANK - ESMAP

ey Sector Management.

oaied gty )l;i“‘t’”;; (5 e Jome

© 2026 The World Bank Group

Average hourly profiles

Direct normal irradiation [Wh/m?]

Jan Feb

L

0 0 0
0 12 24 0 12 24 0 12 24 0 12 24

Mar Apr

May Jun Jul Aug
oﬁ oﬁ oﬁ_ 0
0 12 24 0 12 24 0 12 24 0 12 24
Sep Oct Nov Dec
0 0 0 0
0 12 24 0 12 24 0 12 24 0 12 24
UTC+03:30
Jun Jul Aug Sep Oct Nov Dec

8,413 7,237 7,116 7,505 5,513 5,012 4,672
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GLOBAL SOLAR ATLAS

BY WORLD BANK GROUP

GLOSSARY

Acronym Full name Unit Type of use

DIF Diffuse horizontal irradiation kWh/m2, MJ/m? Average yearly, monthly or daily sum of diffuse horizontal irradiation (©
2025 Solargis)

DNI Direct normal irradiation kWh/m?2, MJ/m? Average yearly, monthly or daily sum of direct normal irradiation (©
2025 Solargis)

ELE Terrain elevation m, ft Elevation of terrain surface above/below sea level, processed and
integrated from SRTM-3 data and related data products (SRTM v4.1 ©
2004 - 2025, CGIAR-CSI)

GHI Global horizontal irradiation kWh/m2, MJ/m?2 Average annual, monthly or daily sum of global horizontal irradiation (©
2025 Solargis)

GTI Global tilted irradiation kWh/m2, MJ/m? Average annual, monthly or daily sum of global tilted irradiation (© 2025
Solargis)

GTl_opta Global tilted irradiation at optimum angle kWh/m2, MJ/m? Average annual, monthly or daily sum of global tilted irradiation for PV
modules fix-mounted at optimum angle (© 2025 Solargis)

OPTA Optimum tilt of PV modules ° Optimum tilt of fix-mounted PV modules facing towards Equator set for
maximizing GTl input (© 2025 Solargis)

PVOUT _total Total photovoltaic power output kWh, MWh, GWh Yearly and monthly average values of photovoltaic electricity (AC)
delivered by the total installed capacity of a PV system (© 2025
Solargis)

PVOUT _specific Specific photovoltaic power output kWh/kWp Yearly and monthly average values of photovoltaic electricity (AC)
delivered by a PV system and normalized to 1 kWp of installed capacity
(© 2025 Solargis)

TEMP Air temperature °C, °F Average yearly, monthly and daily air temperature at 2 m above ground.
Calculated from outputs of ERA5 model (© 2025 ECMWF, post-
processed by Solargis)

ABOUT

This pdf report (the “Work”) is automatically generated from the Global Solar Atlas online app (https:/globalsolaratlas.info/), prepared by
Solargis under contract to The World Bank, based on a solar resource database that Solargis owns and maintains. It provides the estimated
solar resource, air temperature data and potential solar power output for the selected location and input parameters of a photovoltaic (PV)
power system.

Copyright © 2025 The World Bank
1818 H Street NW, Washington DC 20433, USA

The World Bank, comprising the International Bank for Reconstruction and Development (IBRD) and the International Development Association
(IDA), is the commissioning agent and copyright holder for this Work, acting on behalf of The World Bank Group. The Work is licensed by The
World Bank under a Creative Commons Attribution license (CC BY 4.0 IGO) with a mandatory and binding addition (please refer to the GSA
website for full terms and conditions of use https://globalsolaratlas.info/support/terms-of-use).

The World Bank Group disclaims all warranties of any kind related to the provision of the Work.

The Work is made available solely for general information purposes. Neither the World Bank, Solargis nor any of its partners and affiliates hold
the responsibility for the accuracy and/or completeness of the data and shall not be liable for any errors, or omissions. It is strongly advised
that the Work be limited to use in informing policy discussions on the subject, and/or in creating services that better educate relevant persons
on the viability of solar development in areas of interest. As such, neither the World Bank nor any of its partners on the Global Solar Atlas
project will be liable for any damages relating to the use of the Work for financial commitments or any similar use cases. Solargis has done its
utmost to make an assessment of solar climate conditions based on the best available data, software, and knowledge.

Sources: Solar database and PV software © 2025 Solargis
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