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Safe

Reliable

Efficient

Smart

Smart String Inverter

solar.huawei.comAlways Available for Highest Yields

SUN2000-60KTL-HV-D1-001

 Natural cooling technology

 Protection degree of IP65

 Type II surge arresters for both DC and AC

 8 strings intelligent monitoring and fast trouble-shooting

 Power Line Communication (PLC) supported

 Smart I-V Curve Diagnosis supported

 DC switch integrated, safe and convenient for maintenance

 Residual Current Monitoring Unit (RCMU) integrated

 Fuse free design

 Max. efficiency 99.0%

 European efficiency 98.8%

 4 MPPT per unit, effectively reducing string mismatch
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solar.huawei.comAlways Available for Highest Yields

Technical Specifications SUN2000-60KTL-HV-D1-001
Efficiency

Max. Efficiency 99.0%

European Efficiency 98.8%

Input

Max. Input Voltage 1,500 V

Max. Current per MPPT 22 A

Max. Short Circuit Current per MPPT 30 A

Start Voltage 650 V

MPPT Operating Voltage Range 600 V ~ 1,450 V

Rated Input Voltage 1,080 V

Number of Inputs 8

Number of MPP Trackers 4

Output

Rated AC Active Power 60,000 W

Max. AC Apparent Power 66,000 VA

Max. AC Active Power (cosφ=1) 66,000 W

Rated Output Voltage 800 V, 3W + PE

Rated AC Grid Frequency 50 Hz / 60 Hz

Rated Output Current 43.3 A

Max. Output Current 48 A

Adjustable Power Factor Range 0.8 LG ... 0.8 LD

Max. Total Harmonic Distortion ＜3%

Protection

Input-side Disconnection Device Yes

Anti-islanding Protection Yes

AC Overcurrent Protection Yes

DC Reverse-polarity Protection Yes

PV-array String Fault Monitoring Yes

DC Surge Arrester Type II

AC Surge Arrester Type II

DC Insulation Resistance Detection Yes

Residual Current Monitoring Unit Yes

Communication

Display LED Indicators, Bluetooth + APP

RS485 Yes

USB Yes

Power Line Communication (PLC) Yes

General

Dimensions (W x H x D) 930 x 600 x 270 mm (36.6 x 23.6 x 10.6 inch)

Weight (with mounting plate) 62 kg (136.7 lb.)

Operating Temperature Range -25°C ~ 60°C (-13°F ~ 140°F)

Cooling Method Natural Convection

Max. Operating Altitude 4,000 m (13,123 ft.)

Relative Humidity 0 ~ 100%

DC Connector Amphenol UTX

AC Connector Waterproof PG Terminal + OT Connector

Protection Degree IP65

Topology Transformerless

Standard Compliance (more available upon request)

Certificate EN 62109-1/-2, IEC 62109-1/-2, EN 50530, IEC 62116, IEC 60068, IEC 61683

Grid Code IEC61727, G59/3, PEA, Resolution No. 07

Smart String Inverter (SUN2000-60KTL-HV-D1-001)
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www.jinkosolar.com

KEY FEATURES 

Cheetah 72M

Positive power tolerance of 0~+3%

380-400 Watt
MONO PERC MODULE

Advanced glass and surface texturing allow for excellent performance in 
low-light environment. 

Low-light Performance:

LOW LIGHT

Certified to withstand: wind load (2400 Pascal) and snow load (5400 Pascal).

Severe Weather Resilience
2400 Pa
5400 Pa

High salt mist and ammonia resistance certified by TUV NORD.

Durability Against Extreme Environmental Conditions
RESISTANT

LINEAR PERFORMANCE WARRANTY
12 Year Product Warranty     25 Year Linear Power Warranty

PID RESISTANT

5 Busbar Solar Cell
5 busbar solar cell adopts new technology to improve the efficiency of 
modules , offers a better aesthetic appearance, making it perfect for rooftop 
installation. 

Excellent Anti-PID performance guarantee limited power degradation for mass 
production.

High Efficiency
Higher module conversion efficiency (up to 20.17%) benefit from Passivated 
Emmiter Rear Contact (PERC)  technology.

PID Resistance

ISO9001:20015, ISO14001:2015, OHSAS18001
certified factory

IEC61215,  IEC61730, UL1703 certified product

PERC

Cheetah
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linear performance warranty

Standard performance warranty
Additional value from Jinko Solar’s linear warranty

83.1%

90%

97.5%
100%

1 5 12 25

Nomenclature:

JKMxxxM-60/72H-V
Code Cell

null Full
H Half

Code Certification

null 1000V
V 1500V



Engineering Drawings

SPECIFICATIONS

Mechanical Characteristics

Electrical Performance & Temperature Dependence

The company reserves the final right for explanation on any of the information presented hereby.  JKM380-400M-72-(V)-A3.1-EN

Cell�Type

No.of�cells

Dimensions

Weight

Front�Glass

Frame

Junction�Box

Output�Cables

Mono�PERC��158.75×158.75mm

72�(6×12)

1979×1002×40mm�(77.91×39.45×1.57�inch)

22.5�kg�(49.6�lbs)

Anodized�Aluminium�Alloy

IP67�Rated

Packaging Configuration

27pcs/pallet,�54pcs/stack,��594pcs/40'HQ�Container

Current-Voltage & Power-Voltage 
Curves (390W)

Temperature Dependence
 of Isc,Voc,Pmax

Isc

Voc

Pmax

TÜV�1×4.0mm2,�Length�900/1200mm
or�Customized�Length

Irradiance�1000W/m2 AM=1.5STC:

Irradiance�800W/m2 AM=1.5NOCT:

Power�measurement�tolerance:�±�3%*

Wind�Speed�1m/s

Cell�Temperature�25°C

Ambient�Temperature�20°C

-40℃~+85℃

1000/1500VDC (IEC)

JKM390M-72-V

STC NOCT

JKM385M-72-V

STC NOCT
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(�Two�pallets=One�stack�)�

3.2mm,�Anti-Reflection�Coating,
High�Transmission,�Low�Iron,�Tempered�Glass

20A

0~+3%

-0.37%/℃

-0.29%/℃

0.048%/℃

45±2℃

Module�Type�

Maximum�Power�(Pmax)

Maximum�Power�Voltage�(Vmp)

Maximum�Power�Current�(Imp)

Open-circuit�Voltage�(Voc)

Short-circuit�Current�(Isc)

Module�Efficiency�STC�(%)

Operating�Temperature�(℃)

Maximum�System�Voltage

Maximum�Series�Fuse�Rating

Power�Tolerance

Temperature�Coefficients�of�Pmax

Temperature�Coefficients�of�Voc

Temperature�Coefficients�of�Isc

Nominal�Operating�Cell�Temperature��(NOCT)

Voltage ( V )
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JKM395M-72-V

STC NOCT

JKM400M-72-V

STC NOCT

JKM380M-72-V
JKM390M-72JKM385M-72 JKM395M-72 JKM400M-72JKM380M-72

STC NOCT

XXXXXXXXXXXXXXXXXXXX
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Ⅱ
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Label
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Lenth:�±2mm

Width:�±2mm

Height:�±1mm

Row�Pitch:�±2mm

390Wp

41.1V

9.49A

49.3V

10.12A

19.67%

294Wp

7.54A

39.1V

48.0V

8.02A

385Wp

40.8V

9.44A

49.1V

9.92A

19.42%

290Wp

7.48A

38.8V

47.7V

7.95A

395Wp

41.4V

9.55A

49.5V

10.23A

19.92%

298Wp

7.60A

39.3V

48.2V

8.09A

400Wp

41.7V

9.60A

49.8V

10.36A

20.17%

7.66A

48.5V

8.16A

39.6V

302Wp380Wp

40.5V

9.39A

48.9V

9.75A

19.16%

286Wp

7.42A

38.6V

47.5V

7.88A
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PVsyst student

PVsyst student

PVsyst student

PVsyst student

Version 7.2.8

PVsyst - Simulation report

Grid-Connected System

Project: New Project

Variant: New simulation variant

Trackers single array

System power: 990 kWp 

Kampong Kelang Gates Baharu - Malaysia

Author

Kok Ping Yeng (Malaysia)



PVsyst student

PVsyst student

PVsyst student

PVsyst student
25/11/21

PVsyst V7.2.8

VC0, Simulation date:
24/11/21 23:16
with v7.2.8

Project: New Project

Variant: New simulation variant

Kok Ping Yeng (Malaysia)

PVsyst Student License for  Kok Ping Yeng (Malaysia)

Project summary

Geographical Site

Kampong Kelang Gates Baharu

Malaysia

Situation

Latitude

Longitude

Altitude

Time zone

3.21

101.75

64

UTC+8

°N

°E

m

Project settings

Albedo 0.20

Meteo data

Kampong Kelang Gates Baharu

Meteonorm 8.0 (1991-2009) - Synthetic

System summary

Grid-Connected System

Simulation for year no 10

Trackers single array

PV Field Orientation

Tracking plane, horizontal N-S axis

Axis azimuth 0 °

Near Shadings

Linear shadings

User's needs

Unlimited load (grid)

System information

PV Array

Nb. of modules

Pnom total

2604

990

units

kWp

Inverters

Nb. of units

Pnom total

Pnom ratio

11.8

705

1.404

units

kWac

Results summary

Produced Energy 1208 MWh/year Specific production 1221 kWh/kWp/year Perf. Ratio PR 62.55 %

Table of contents

Project and results summary

General parameters, PV Array Characteristics, System losses

Near shading definition - Iso-shadings diagram

Main results

Loss diagram

Special graphs

P50 - P90 evaluation

Cost of the system

CO₂ Emission Balance

2

3

5

6

7

8

9

10

11
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PVsyst student

PVsyst student

PVsyst student

PVsyst student
25/11/21

PVsyst V7.2.8

VC0, Simulation date:
24/11/21 23:16
with v7.2.8

Project: New Project

Variant: New simulation variant

Kok Ping Yeng (Malaysia)

PVsyst Student License for  Kok Ping Yeng (Malaysia)

General parameters

Grid-Connected System Trackers single array

PV Field Orientation

Orientation

Tracking plane, horizontal N-S axis

Axis azimuth 0 °

Trackers configuration

Nb. of trackers

Single array

15 units

Sizes

Tracker Spacing

Collector width

Ground Cov. Ratio (GCR)

Left inactive band

Right inactive band

Phi min / max.

12.0

7.98

66.5

2.00

2.00

-/+ 90.0

m

m

%

m

m

°

Shading limit angles

Phi limits +/- 79.9 °

Models used

Transposition

Diffuse

Circumsolar

Perez

Perez, Meteonorm

separate

Horizon

Free Horizon

Near Shadings

Linear shadings

User's needs

Unlimited load (grid)

PV Array Characteristics

PV module

Manufacturer

Model

Generic

JKM380M-72

(Custom parameters definition)

Unit Nom. Power 380 Wp

Number of PV modules

Nominal (STC)

Modules

2604

990

93 Strings x 28

units

kWp

In series

At operating cond. (50°C)

Pmpp

U mpp

I mpp

900

1034

870

kWp

V

A

Inverter

Manufacturer

Model

Generic

SUN2000-60KTL-HV-D1

(Original PVsyst database)

Unit Nom. Power 60.0 kWac

Number of inverters

Total power

47 * MPPT 25%  11.8

705

units

kWac

Operating voltage

Max. power (=>30°C)

Pnom ratio (DC:AC)

600-1480

66.0

1.40

V

kWac

Total PV power

Nominal (STC)

Total

Module area

Cell area

990

2604

5164

4668

kWp

modules

m²

m²

Total inverter power

Total power

Nb. of inverters

Pnom ratio

705

12

0.3

1.40

kWac

units

unused

Array losses

Array Soiling Losses

Loss Fraction 3.0 %

Thermal Loss factor

Module temperature according to irradiance

Uc (const)

Uv (wind)

20.0

0.0

W/m²K

W/m²K/m/s

DC wiring losses

Global array res.

Loss Fraction

20

1.5

mΩ
% at STC

Module Quality Loss

Loss Fraction -0.8 %

Module mismatch losses

Loss Fraction 2.0 % at MPP

Strings Mismatch loss

Loss Fraction 0.1 %

Module average degradation

Year no

Loss factor

10

0.4 %/year

Mismatch due to degradation

Imp RMS dispersion

Vmp RMS dispersion

0.4

0.4

%/year

%/year

Page 3/11



PVsyst student

PVsyst student

PVsyst student

PVsyst student
25/11/21

PVsyst V7.2.8

VC0, Simulation date:
24/11/21 23:16
with v7.2.8

Project: New Project

Variant: New simulation variant

Kok Ping Yeng (Malaysia)

PVsyst Student License for  Kok Ping Yeng (Malaysia)

Array losses

IAM loss factor

Incidence effect (IAM): Fresnel AR coating, n(glass)=1.526, n(AR)=1.290

0°

1.000

30°

0.999

50°

0.987

60°

0.962

70°

0.892

75°

0.816

80°

0.681

85°

0.440

90°

0.000
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PVsyst student

PVsyst student

PVsyst student

PVsyst student
25/11/21

PVsyst V7.2.8

VC0, Simulation date:
24/11/21 23:16
with v7.2.8

Project: New Project

Variant: New simulation variant

Kok Ping Yeng (Malaysia)

PVsyst Student License for  Kok Ping Yeng (Malaysia)

Near shadings parameter

Perspective of the PV-field and surrounding shading scene

Iso-shadings diagram
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PVsyst student

PVsyst student

PVsyst student

PVsyst student
25/11/21

PVsyst V7.2.8

VC0, Simulation date:
24/11/21 23:16
with v7.2.8

Project: New Project

Variant: New simulation variant

Kok Ping Yeng (Malaysia)

PVsyst Student License for  Kok Ping Yeng (Malaysia)

Main results

System Production

Produced Energy 1208 MWh/year Specific production

Performance Ratio PR

1221

62.55

kWh/kWp/year

%

Normalized productions (per installed kWp) Performance Ratio PR

Balances and main results

GlobHor DiffHor T_Amb GlobInc GlobEff EArray E_Grid PR

kWh/m² kWh/m² °C kWh/m² kWh/m² MWh MWh ratio

January 133.3 73.50 27.23 163.0 124.9 101.1 99.5 0.617

February 131.3 76.94 27.82 158.1 121.4 98.0 96.5 0.617

March 153.7 83.09 28.17 187.1 144.7 115.8 114.0 0.616

April 142.8 82.90 27.77 172.0 132.8 107.2 105.6 0.620

May 145.0 77.87 28.61 177.5 137.2 110.4 108.7 0.619

June 133.3 78.93 28.09 156.6 123.9 100.8 99.3 0.641

July 134.7 79.50 28.09 157.9 124.9 101.3 99.8 0.638

August 136.8 84.35 28.09 160.3 125.7 101.9 100.4 0.633

September 133.5 72.36 27.28 165.4 125.4 101.0 99.4 0.608

October 140.4 82.90 27.56 164.0 130.4 105.3 103.7 0.639

November 123.9 72.06 26.75 146.7 115.2 93.6 92.2 0.635

December 120.9 77.34 27.16 142.8 109.9 90.2 88.8 0.629

Year 1629.6 941.73 27.72 1951.4 1516.4 1226.6 1207.7 0.625

Legends

GlobHor

DiffHor

T_Amb

GlobInc

GlobEff

Global horizontal irradiation

Horizontal diffuse irradiation

Ambient Temperature

Global incident in coll. plane

Effective Global, corr. for IAM and shadings

EArray

E_Grid

PR

Effective energy at the output of the array

Energy injected into grid

Performance Ratio

Page 6/11



PVsyst student

PVsyst student

PVsyst student

PVsyst student
25/11/21

PVsyst V7.2.8

VC0, Simulation date:
24/11/21 23:16
with v7.2.8

Project: New Project

Variant: New simulation variant

Kok Ping Yeng (Malaysia)

PVsyst Student License for  Kok Ping Yeng (Malaysia)

Loss diagram

Global horizontal irradiation1630 kWh/m²

+19.7% Global incident in coll. plane

-18.95% Near Shadings: irradiance loss

-1.16% IAM factor on global

-3.00% Soiling loss factor

Effective irradiation on collectors1516 kWh/m² * 5164 m² coll.

efficiency at STC = 19.21% PV conversion

Array nominal energy (at STC effic.)1504 MWh

-3.79% Module Degradation Loss ( for year #10)

-0.93% PV loss due to irradiance level

-10.58% PV loss due to temperature

+0.75% Module quality loss

-4.03% Mismatch loss, modules and strings

  (including 1.9% for degradation dispersion

-1.02% Ohmic wiring loss

Array virtual energy at MPP1227 MWh

-1.51% Inverter Loss during operation (efficiency)

-0.01% Inverter Loss over nominal inv. power

0.00% Inverter Loss due to max. input current

0.00% Inverter Loss over nominal inv. voltage

-0.02% Inverter Loss due to power threshold

0.00% Inverter Loss due to voltage threshold

-0.01% Night consumption

Available Energy at Inverter Output1208 MWh

Energy injected into grid1208 MWh
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PVsyst student

PVsyst student

PVsyst student

PVsyst student
25/11/21

PVsyst V7.2.8

VC0, Simulation date:
24/11/21 23:16
with v7.2.8

Project: New Project

Variant: New simulation variant

Kok Ping Yeng (Malaysia)

PVsyst Student License for  Kok Ping Yeng (Malaysia)

Special graphs

Daily Input/Output diagram

System Output Power Distribution
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PVsyst student

PVsyst student

PVsyst student

PVsyst student
25/11/21

PVsyst V7.2.8

VC0, Simulation date:
24/11/21 23:16
with v7.2.8

Project: New Project

Variant: New simulation variant

Kok Ping Yeng (Malaysia)

PVsyst Student License for  Kok Ping Yeng (Malaysia)

P50 - P90 evaluation

Meteo data

Source

Kind

Year-to-year variability(Variance)

Meteonorm 8.0 (1991-2009)

Not defined

0.5 %

Specified Deviation

Simulation and parameters uncertainties

PV module modelling/parameters

Inverter efficiency uncertainty

Soiling and mismatch uncertainties

Degradation uncertainty

1.0

0.5

1.0

1.0

%

%

%

%

Global variability (meteo + system)

Variability (Quadratic sum) 1.9 %

Annual production probability

Variability

P50

P90

P95

22.6

1207.7

1178.8

1170.6

MWh

MWh

MWh

MWh

Probability distribution
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PVsyst student

PVsyst student

PVsyst student

PVsyst student
25/11/21

PVsyst V7.2.8

VC0, Simulation date:
24/11/21 23:16
with v7.2.8

Project: New Project

Variant: New simulation variant

Kok Ping Yeng (Malaysia)

PVsyst Student License for  Kok Ping Yeng (Malaysia)

Cost of the system

Installation costs

Item Quantity

units

Cost

MYR

Total

MYR

Total

Depreciable asset

0.00

0.00

Operating costs

Item Total

MYR/year

Total (OPEX) 0.00

System summary

Total installation cost

Operating costs

Produced Energy

Cost of produced energy (LCOE)

0.00

0.00

1208

0.000

MYR

MYR/year

MWh/year

MYR/kWh
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PVsyst student

PVsyst student

PVsyst student

PVsyst student
25/11/21

PVsyst V7.2.8

VC0, Simulation date:
24/11/21 23:16
with v7.2.8

Project: New Project

Variant: New simulation variant

Kok Ping Yeng (Malaysia)

PVsyst Student License for  Kok Ping Yeng (Malaysia)

CO₂ Emission Balance

Total: 18525.5 tCO₂
Generated emissions

Total: 

Source: 

2223.09

Detailed calculation from table below: 

tCO₂

Replaced Emissions

Total: 23913.2 tCO₂
System production:

Grid Lifecycle Emissions: 

Source: 

Country: 

Lifetime: 

Annual degradation: 

1207.74

660

IEA List

Malaysia

30

1.0

MWh/yr

gCO₂/kWh

years

%

Saved CO₂ Emission vs. Time

System Lifecycle Emissions Details

Item LCE Quantity Subtotal

[kgCO₂]
Modules

Supports

Inverters

1713 kgCO2/kWp

4.40 kgCO2/kg

436 kgCO2/units

967 kWp

127300 kg

13.0 units

1657022

560400

5670
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NEM Calculator
Mode of Purchase: Outright Purchase
Category: Tariff C1 - Medium Voltage General Commercial Tariff View Tariff

Building Type: Shopping Mall/Complex
Maximum Demand: 6402kWac

Your Current Monthly Bill

RM822,483
Your Monthly Bill after

NEM

RM786,293

Your Monthly Saving

RM36,190

Proposed Installed Capacity
(adjustable)

991.50kWp

Simple Payback Period

6.4Years

* Estimated Minimum
Upfront Cost

RM2,776,200

Space Required

Rooftop Area
5,949.0m

1 kWp approximately 6m

2

2

Environmental Impact **

Carbon Dioxide (CO )
Avoidance

20,643 tonne CO

2

2 =
Distance travel

avoidance by car
(petrol)

79.4 million km =
No. of tree seedlings
grown for 10 years to

absorb the CO
327,195 trees

2

Disclaimer :

For detailed proposals, kindly contact your PV service providers for more consultation. While SEDA Malaysia strives to ensure the data is correct, no

warranty expressed or implied is given as to the completeness, accuracy or timeliness of the given data. The above data may be updated, changed

or modified from time to time. Users should take action to independently confirm the data available before relying on it. In no event shall SEDA

Malaysia be liable to any person for any special, indirect or consequential damages relating to this data.

* This is based on minimum cost and it will vary by PV technologies, site conditions, etc.

** The environmental impact is with the assumption that Solar PV system lifespan is 25 years.

Print Result  Outright Purchase  New Calculation 

https://services.seda.gov.my/nemcalculator/tnb-tariff-rates.pdf
http://www.seda.gov.my/directory/registered-pv-service-provider-directory
https://services.seda.gov.my/nemcalculator
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