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(@@LL“@JQ’]ﬂ’]SI@U@]@I@]\‘]LLNG Solar ROOftOp UUHRIAN Lﬁawa@mizLLa"LWWWﬂ’]a\‘m'ﬁNa@ 42.80 kWp) (Wu'ﬂﬂizu’]m 204.48
@]3.&].)

2.2 a.8.8. g9EWTH 1w 1 as elmiduainisniugunisuda (Control building Type2)

(@audada1nslasfinading Solar Rooftop Uunada tNanaanIzua tWWfaansnaa 42.80 kWp) (Wil sz 204.48
07.3.)

2.3 a.8.8. Twag 1w 1 was walmiiuarniseguanifilnw

(@autasarnslasfaaduns Solar Rooftop UunadA1 LNaHAANTEUE IWWAMIRINIIHER 22.47 KWp) (WufLszunm 107.35
09.4.)

2.4 o.8.8. TwAo JTuasy $1uan 1 was tielmduarniszantig

(@audasannslasfiaasuns Solar Rooftop Unnadan iNandanTzualwifiasn1snia 70.09 kWp) (Wufidszans 334.84
§9.4.)

2.5 A.8.8. TWAE2 $I1UI% 1 RAY Lﬁaslmﬁummimquiwu (Water Treatment control)

o a & o d a Y o o a X 4
(@@LL‘iJENE]'Iﬂ'ISI@EJ@]@]@I\‘lLLNG Solar ROOftOp UUURIAN Lﬁawa@mizLLa"LWWWﬂ’]a\‘m'ﬁNa@ 10.70 kWp) (Wu'ﬂﬂizu’]m 51.12
@]3.&].)
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Hi-MO 2

LR5-72HPH

525~550M

= Based on M10-182mm wafer, best choice for
ultra-large power plants

= Advanced module technology delivers superior
module efficiency
+ M10 Gallium-doped Wafer « Smart Soldering «9-busbar Half-cut Cell

= Excellent outdoor power generation performance

= High module quality ensures long-term reliability

12-year Warranty for
Materials and Processing

25-year Warranty for Extra
Linear Power Output

Complete System and
Product Certifications

IEC 61215, IEC 61730, UL 61730
1SO 9001:2008: ISO Quality Management System
1SO 14001: 2004: ISO Environment Management System
TS62941: Guideline for module design qualification and type approval
OHSAS 18001: 2007 Occupational Health and Safety

LONGI



Hi-MO B

21.5%

MAX MODULE
EFFICIENCY

POWER

0~+5W

TOLERANCE

LR5-72HPH 525~550M

<2%
FIRST YEAR
POWER DEGRADATION

0.55%

YEAR 2-25
POWER DEGRADATION

HALF-CELL

Lower operating temperature

Additional Value

25-Year Power Warranty

100%
98%

91.2%
87.7%

84.5%

80.7%

+2.60%

+3.35%

-
|
= - 2
|
.
Units: mm

2256

1400

990

o

400

1 5 10 15 20 25
Mechanical Parameters
Cell Orientation 144 (6 24) =

Junction Box

IP68, three diodes

Output Cable

4mm?2, positive 400 / negative 200mm
length can be customized

1133

B—
B

—
1084

Glass Single glass, 3.2mm coated tempered glass

Frame Anodized aluminum alloy frame

Weight 27.2kg g

Dimension 2256X1133X35mm . < i . |

Packaging 31pcs per pallet / 155pcs per 20° GP / 620pcs per 40" HC 9 ; EE F%
@@ﬂi L@ig % %

c D AA BB

Electrical Characteristics  STC:AM1.5 1000W/m? 25°C Testuncersinty for Prmas: +3%

Power Class 525 530 535 540 545 550

Maximum Power (Pmax/W) 525 530 535 540 545 550

Open Circuit Voltage (Voc/V) 49.05 49.20 49.35 49.50 49.65 49.80

Short Circuit Current (Isc/A) 13.65 13.71 13.78 13.85 < 1392 13.98

Voltage at Maximum Power (Vmp/V) 41.20 41.35 41.50 41.65 41.80 41.95

Current at Maximum Power (Imp/A) 12.75 12.82 12.90 12.97 13.04 13.12

Module Efficiency(%) 20.5 20.7 20.9 21.1 21.3 215

Operating Parameters Mechanical Loading

Operational Temperature -40°C ~ +85°C Front Side Maximum Static Loading 5400Pa

Power Output Tolerance 0~+5W Rear Side Maximum Static Loading 2400Pa

Voc and Isc Tolerance +3% Hailstone Test 25mm Hailstone at the speed of 23m/s

Maximum System Voltage DC1500V (IEC/UL)

Maximum Series Fuse Rating 25A Temperature Ratings (STC)

Nominal Operating Cell Temperature 45+2°C Temperature Coefficient of Isc +0.048%;/°C

Protection Class Class I Temperature Coefficient of Voc -0.270%/°C

Fire Rating UL type lor2 Temperature Coefficient of Pmax -0.350%/°C

LONGI

Floor 19, Lujiazui Financial Plaza, Century Avenue
826, Pudong Shanghai, China

Tel: +86-21-80162606
Web: en.longi-solar.com

Specifications included in this datasheet
are subject to change without notice.
LONGi reserves the right of final
interpretation. (20201231V12)
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SUN2000-60KTL-MO
Smart String Inverter

.

()
Smart Efficient

12 strings intelligent monitoring Max. efficiency 98.7%

Safe

Fuse free design

Reliable

Type Il surge arresters for DC & AC

Efficiency Curve

Efficiency [%]
100%
99%
98%
97% /
96%
95%

94%
93% 600V

520v

92% 300V
91%

90%

0% 20% 40% 60% 80% 100%

Load [%]

Circuit Diagram

Rj / Tyvﬁ
—H T [
1 / u |wppr2, ‘ =+
pa— / T ‘ { IDC//-:C
J i MPPTB—"V nverter
L [
switch1 T
P : 17 | wiPPTA
PN | Ji )
o 1T Mpp'kr‘sk
PO | IR
T ﬁmi
7 ||

Sensor Switch 2

Current DC #

SUN2000-60KTL-MO

Output
Filter

Output
Isolation
Relay

EMI
Filter

SOLAR.HUAWEI.COM/EU/




Technical Specification

Max. efficiency

European efficiency

Max. Input Voltage
Max. Current per MPPT

Max. Short Circuit Current per MPPT

Start Voltage

MPPT Operating Voltage Range
Rated Input Voltage

Number of MPP trackers

Max. number of inputs

Rated AC Active Power

Max. AC Apparent Power

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

Rated AC Grid Frequency

Rated Output Current

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

Input-side Disconnection Device
Anti-islanding Protection

AC Overcurrent Protection

DC Reverse-polarity Protection
PV-array String Fault Monitoring
DC Surge Arrester

AC Surge Arrester

DC Insulation Resistance Detection
Residual Current Monitoring Unit

Display

RS485

UsB

Monitoring BUS (MBUS)

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

Max. Operating Altitude
Relative Humidity

DC Connector

AC Connector

Protection Degree

Topology

Certificate

Grid Connection Standards

Version No.:02-(20190512)

SUN2000-60KTL-MO
Technical Specification

SUN2000-60KTL-MO

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

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

Output
60,000 W
66,000 VA
66,000 W

220V / 380V, 230 V/ 400V, default 3W + N + PE; 3W + PE optional in settings; 277 V / 480 V, 3W + PE

50 Hz / 60 Hz
91.2 A@380V, 86.7 A @400 V, 72.2 A @480 V
100 A @380 V, 95.3 A @400 V, 79.4 A @480 V
0.8 leading... 0.8 lagging
<3%

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

Communication
LED Indicators, Bluetooth/WLAN + APP
Yes
Yes
Yes

General Data
1,075 x 555 x 300 mm (42.3 x 21.9 x 11.8 inch)
74 kg (163.1 |b.)
-25°C ~ 60°C (-13°F ~ 140°F)
Natural Convection
4,000 m (13,123 ft.)
0 ~ 100%

Amphenol Helios H4
Waterproof PG Terminal + Terminal Clamp
P65
Transformerless

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

IEC 61727, VDE-AR-N4105, VDE 0126-1-1, BDEW, VDE 4120, UTE C 15-712-1, CEl 0-16, CEIl 0-21, RD 661, RD 1699,

P.O. 12.3, RD 413, EN-50438-Turkey, EN-50438-Ireland, C10/11

SOLAR.HUAWEI.COM/EU/
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Smart String Inverter HoAwe

SUN2000-36KTL

s - agE PO T

@ Smart

e 8strings intelligent monitoring and fast trouble-shooting
®  Power Line Communication (PLC) supported
® Smart |-V Curve Diagnosis supported

de Efficient

® Max. efficiency 98.6%
®  European efficiency 98.4%

® 4 MPPT per unit, effectively reducing string mismatch

DC switch integrated, safe and convenient for maintenance
Residual Current Monitoring Unit (RCMU) integrated
Fuse free design

© Reliable

® Natural cooling technology
®  Protection degree of IP65
® Type Il surge arresters for both DC and AC

Always Available for Highest Yields solar.huawei.com



Smart String Inverter (SUN2000-36KTL)

Technical Specifications

Max. Efficiency
European Efficiency

Max. Input Voltage

Max. Current per MPPT

Max. Short Circuit Current per MPPT
Start Voltage
MPPT Operating Voltage Range

Rated Input Voltage
Number of Inputs

Number of MPP Trackers

Rated AC Active Power
Max. AC Apparent Power
Max. AC Active Power (cosd=1)
Rated Output Voltage
Rated AC Grid Frequency
Rated Output Current
Max. Output Current
Adjustable Power Factor Range
Max. Total Harmonic Distortion

Input-side Disconnection Device
Anti-islanding Protection
AC Overcurrent Protection
DC Reverse-polarity Protection
PV-array String Fault Monitoring
DC Surge Arrester
AC Surge Arrester
DC Insulation Resistance Detection
Residual Current Monitoring Unit

Display
RS485
UsB
Power Line Communication (PLC)

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

Cooling Method
Max. Operating Altitude
Relative Humidity
DC Connector
AC Connector
Protection Degree
Topology

Certificate
Grid Code

Efficiency Curve

100%
99%

98% /

97%
96%
95%

94%

Efficiency

93%
92%
91%

90%
0% 20% 40%
Load

Always Available for Highest Yields

480

620

850

100%

3

HUAWEI

SUN2000-36KTL
Efficiency
98.6%
98.4%
Input
1,100 V
22A
30A
250V
200 V ~ 1,000 V
620V
8
4
Output
36,000 W
40,000 VA
Default 40,000 W; 36,000 W optional in settings
220V /380 V, 230 V/400 V, default 3W + N + PE; 3W + PE optional in settings
50 Hz / 60 Hz
54.6 A @380 V, 52.2 A @400 V
60.8 A @380 V, 57.8 A @400 V
0.81G...0.8LD
<3%
Protection
Yes
Yes
Yes
Yes
Yes
Type Il
Type Il
Yes
Yes
Communication
LED Indicators, Bluetooth + APP
Yes
Yes
Yes
General
930 x 550 x 283 mm (36.6 x 21.7 x 11.1 inch)
62 kg (136.7 Ib.)
-25°C ~ 60°C (-13°F ~ 140°F)
Natural Convection
4,000 m (13,123 ft.)
0~ 100%
Amphenol Helios H4
Waterproof PG Terminal + OT Connector
IP65
Transformerless
Standard Compliance (more available upon request)
EN 62109-1/-2, 1EC 62109-1/-2, EN 50530, IEC 62116, IEC 60068, IEC 61683
IEC 61727, ASINZS, G59/3, PEA, MEA, Resolution No.7, VDE 0126-1-1

Circuit Diagram
:j—ar MPPT1

ol
MPPT2 %/‘ I outpt | g~ @

Filter _
1 e

gy YN Y| [N

Hﬁ

EMI
Switch 1 Filter
— J Output
Inverter Relay

MPPT3

* g

‘ MPPT4.

o ‘ S —

Current DC L
Sensor  Switch2  spp

SUN2000-36KTL

solar.huawei.com

The text and figures reflect the current technical state at the time of printing. Subject to technical changes. Errors and omissions excepted. Huawei

assumes no liability for mistakes or printing errors. For more information, please visit solar.huawei.com. Version No.:01-(201807)



Smart String Inverter

/A
~

HUAW
T |
solar
award
2019
Higher Revenue Simple & Easy Safe & Reliable
Max. efficiency 98.65% 25 kg Arc fault protection
Efficiency Curve Circuit Diagram
Efficiency [%] oc
99% Switch
97% IsotgiLcl)t: Ll‘;etay
96% 1
95% Filter oL
oL3
94% I oN
= [ ;F’E
93% SPD
0.00% 20.00%  40.00%  60.00%  80.00%  100.00%
480V 600V 850V -
Load [%)] SUN2000-12/15/17/20KTL-MO

SOLAR.HUAWEI.COM/EU/
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Technical Specification

Max. efficiency
European weighted efficiency

Recommended max. PV power
Max. input voltage '

Operating voltage range 2
Start voltage

Rated input voltage

Max. input current per MPPT
Max. short-circuit current
Number of MPP trackers

Max. number of inputs

Grid connection

Rated output power

Max. apparent power

Rated output voltage

Rated AC grid frequency

Max. output current
Adjustable power factor

Max. total harmonic distortion

Input-side disconnection device
Anti-islanding protection

AC over-current protection

AC short-circuit protection

AC over-voltage protection

DC reverse-polarity protection
DC surge protection 3

AC surge protection 3

Residual current monitoring unit
Arc fault protection

Ripple receiver control

Operation temperature range
Relative humidity

Max. operating altitude
Cooling

Display
Communication

Weight (with mounting plate)
Dimensions (W x H x D)

(incl. mounting plate)
Degree of protection

Safety

SUN2000-12/15/17/20KTL-MO
Technical Specification

SUN2000 SUN2000 SUN2000 SUN2000
-12KTL-MO -15KTL-MO -17KTL-MO -20KTL-MO
Efficiency
98.50% 98.65% 98.65% 98.65%
98.00% 98.30% 98.30% 98.30%
Input
24,000 Wp 26,880 Wp 26,880 Wp 26,880 Wp
1,080 V
160 V ~ 950 V
200 V
600 V
22 A
30A
2
4
Output
Three phase
12,000 W 15,000 W 17,000 W 20,000 W
13,200 VA 16,500 VA 18,700 VA 22,000 VA
220 Vac / 380 Vac, 230 Vac / 400 Vac, 3W + N + PE
50 Hz / 60 Hz
20 A 252 A 285 A 335A
0.8 leading ... 0.8 lagging

<3%

Features & Protections
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

General Data
-25 ~ + 60 °C (-13 °F ~ 140 °F) (Derating above 45 °C @ Rated output power)
0 % RH ~ 100% RH
0 - 4,000 m (13,123 ft.) (Derating above 2000 m)
Natural Convection
LED Indicators
RS485; WLAN via Smart Dongle-WLAN; 4G / 3G / 2G via Smart Dongle-4G
25 kg

525 x 470 x 262 mm (20.7 x 18.5 x 10.3 inch)
IP65

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

G98, G99, EN 50438, CEI 0-21, CEI 0-16, VDE-AR-N-4105, VDE-AR-N-4110, AS 4777, C10/11, ABNT,
UTE C15-712, RD 1699, RD 661, PO 12.3, TOR D4, NRS 097-2-1, IEC61727, IEC62116, DEWA 2.0

*1 The maximum input voltage is the upper limit of the DC voltage. Any higher input DC voltage would probably damage inverter.
*2 Any DC input voltage beyond the operating voltage range may result in inverter improper operating.
*3 Compatible TYPE Il protection class according to EN/IEC 61643-11

Grid connection standards

Versjon No.:02-(20190512) SOLAR.HUAWEI.COM/EU/
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NOTICE

The information in this document is subject to change without notice. Every
effort has been made in the preparation of this document to ensure accuracy
of the contents, but all statements, information, and recommendations in this
document do not constitute a warranty of any kind, express or implied. You
can download this document by scanning the QR code " i
Operators should understand the components and functioning of a grid-tied PV power system,
and they should be familiar with relevant local standards.

Carefully read the user manual before installing the equipment to get familiar with product
information and safety precautions. Huawei shall not be liable for any consequences caused by
the violation of the storage, transportation, installation, and operation regulations specified in
this document and the user manual.

Use insulated tools when installing the equipment. For personal safety, wear proper personal
protective equipment (PPE).

— o < =
{‘ Smartlogger S8 wuaws : ""(':‘; il " j_
\ J
l‘ & a
© © R E: ) ‘
i “%1 I‘f;:_-jl .cod-
ﬂ ; ©) °|iay ‘er QQ
L — BRI T = F
S b L_-_] B
___.T\-—-\_____:_\_‘_,
:LT_L-,____ ——
1 2

12131415 16
(1) LED indicators (RUN, ALM, 4G) (2) SIM card slot (SIM) 10400003
(3) Mounting ear (4) Guide rail clamp
(5) MBUS port (MBUS) (6) GE port (WAN)
(7) SFP ports (SFP1, SFP2) (8) 4G antenna port (4G)
(9) RST button (RST) (10) USB port (USB)
(11) GE port (LAN) (12) DI ports (DI)
(13) 12 V output power port (12V/GND) (14) Al ports (Al)
(15) DO ports (DO1, DO2) (16) COM ports (COM1, COM2, COM3)

(17) 24 V input power port (DC IN 24V, 0.8A) (18) 12 V input power port (DC IN 12V, 1A)
(19) Protective ground point

Copyright © Huawei Technologies Co., Ltd. 2020.
All rights reserved.




2 Installation Requirements
" Dimensions

259 mm 44 mm

—~ A I >100 mm )
P S& s m ‘
L L > ? > 200 mm >200 mm
. 82mm -
: H 160mm | ——
G _ = ¢ |
o Trs —— ] \ '
- B - Lq_pu L > 300 mm
225 mm 59 mm /
< > IL04Y00002
279 mm ILO4W00009

3 Device Installation

Installing the SmartLogger

Wall-Mounted Installation

* Install the SmartLogger on a flat and secure interior wall.

*  When wall-mounting the SmartLogger, ensure that the cable connection area faces
downwards for ease of cable connection and maintenance.

* You are advised to use the tapping screws and expansion tubes delivered with the
SmartLogger.

ol

\\

ILO4H00001



Guide Rail-Mounted Installation

{11 NOTE

* Before installing the
SmartLogger, prepare a
standard 35 mm guide rail
and secure it.

* The recommended
effective length of the
guide rail is 230 mm or
greater.

Installing the Power Adapter

Wall-Mounted Installation

L1 NOTE

It is recommended that the
power adapter be installed on
the right side of the
SmartLogger. Keep the AC
power cable port upward.

IL04H00012

200-1000 mm
>

®6 mm

42-50 mrnf_;

J10-12 mm

ILO3H00003



Flat Surface-Mounted Installation

(L1 NOTE

Ensure that the power adapter = ,,..,,Lm. —— -_ﬁl
indicator faces upward or { Sonuawm || M=
outward. {J

IL04H20005

/l Electrical Connections

* Connect cables in accordance with the installation laws and regulations of the country or
region where the project is located.

* Before connecting cables to ports, leave enough slack to reduce the tension on the cables and
prevent poor cable connections.

* One SmartLogger3000A can connect to a maximum of 80 solar inverters, and one
SmartLogger3000B can connect to a maximum of 150 solar inverters.

m Preparing Cables

Type

Recommended Specifications

PE cable

Outdoor copper cable with a cross-sectional area of 4-6 mm?

or 12-10 AWG

RS485 communications cable

Two-core or multi-core cable with a cross-sectional area of
0.2-2.5 mm? or 24-14 AWG

MBUS cable (optional)

Supplied with the SmartLogger

DI signal cable

Output power cable

Al signal cable

DO signal cable

Two-core or multi-core cable with a cross-sectional area of
0.2-1.5 mm? or 24-16 AWG

Ethernet cable

Supplied with the SmartLogger

24 V input power cable (optional)

Two-core cable with a cross-sectional area of 0.2-1.5 mm? or
24-16 AWG




mConnecting the PE Cable

L1 NOTE

To enhance the
corrosion resistance
of the ground
terminal, apply silica
gel or paint on it
after connecting the
PE cable.

1L04120001

mConnecting the RS485 Communications Cable

L1 NOTE

* It is recommended that the RS485 communication distance be less than or equal to 1000 m.

* The SmartLogger can connect to RS485 communications devices, such as a solar inverter, an
environmental monitoring instrument (EMI), and a power meter over the COM port.

* Ensure that the RS485+ and RS485- terminals are respectively connected to the COM+ and
COM- ports on the SmartLogger.

4 N

Y 7-8 mm

1]

1L04140001
Port Identifier Description

+ RS485A, RS485 differential signal+
COM1, COM2, COM3

- RS485B, RS485 differential signal-




Cascading Connection
NOTICE

* You are advised to connect fewer than 30 devices to each RS485 route.
* The baud rate, communications protocol, and parity mode of all devices on the RS485
cascading link must be the same as those of the COM ports on the SmartLogger.

EMI Solar inverter Solar inverterSolar inverter
[ - ] J [ = ] D e [ 2 ] J

Solar inverter Solar inverter Solar inverterSolar inverter

- J & J - J - J SmartLogger

Solar inverter Solar inverter Solar inverterSolar inverter

N

ILO4N40003

mConnecting the MBUS Cable

NOTICE

* Ensure that both the
solar inverter and
SmartLogger support
MBUS
communication.

* If the SmartLogger is

(1) Low-voltage busbar of
the transformer station

(2) Fuse

L1 0] (3) Knife fuse switch

connected to the W —= od— 3
solar inverter od Led L g) meB
through an AC power

cable, no RS485
communications

=

cable needs to be
connected. 0O 00

* If the SmartLogger
communicates

iﬁ
IS

through MBUS, a — -

Elnlitura\;gg;lt B 5 B
reaker or e

knife fuse switch

needs to be installed
to prevent device
damage in the case
of short circuits.

IL04120002




MBUS Networking Solar inverter

AC combiner
box

VAL

LA A A

Tra nsfprmer
station

Solar inverter

|

Solar inverter

|

mConnecting the DI Signal Cable
L1 NOTE

ALAR
o

AC combiner
box

AN

ILO4N10005

* The SmartLogger can receive DI signals such as remote power grid scheduling commands
and alarms over DI ports. It can only receive passive dry contact signals.
* It is recommended that the signal transmission distance be less than or equal to 10 m.

4 1 A e N
—"—-‘8_ i Port Description
¥ DI1
DI2 Can receive passive
DI3 dry contact signals.

Di4




m Connecting the Output Power Cable

{11 NOTE

* In the export limitation or audible and visual alarm scenario, the SmartLogger can drive the
coil of the intermediate relay through the 12 V output power port.
* It is recommended that the transmission distance be less than or equal to 10 m.

Connecting the Al Signal Cable

{1 NOTE

y 8-10 mm

]

— Intermediate relay

* The SmartLogger can receive Al signals from EMIs over Al ports.
* It is recommended that the transmission distance be less than or equal to 10 m.
* Al ports 1, 2, 3, and 4 are for Al+ signals, and the GND port is for Al- signals.

e

y 8-10 mm

]|
1 b

1L04140003

Port Description
Supports 0-10 V
Al ;
input voltage.
al Supports 4-20 mA
Al3 or 0-20 mA input
Al current.

1L04140004




m Connecting the DO Signal Cable

{11 NOTE

* The DO port supports a maximum of 12 V signal voltage. The NC/COM is a normally closed
contact, while the NO/COM is a normally open contact.
* It is recommended that the transmission distance be less than or equal to 10 m.

- 3 r A
¢ 8-10 mm

|

-
1L04140006
m Connecting the Ethernet cable

{1 NOTE

* The SmartLogger can connect to an Ethernet switch, router, or PC over a WAN port.

* The SmartLogger can connect to a SmartModule or PC over a LAN port.

* If the delivered network cable is too short, you are advised to prepare a network cable of
Cat 5e or higher specifications and shielded RJ45 connectors. The recommended
communication distance is less than or equal to 100 m. When crimping the network cable,
ensure that the shielding layer of the cable is securely connected to the metal shell of the
RJ45 connectors.

' k. N
(1) White-and- (2) ?—\
(0]
orange range 6:\\:
(3) White-and- (4) Blue 5=y
§—s
green 37
(5) White-and- (6) Green 2
blue —/ ) )
(7) White-and- (8) Brown
brown

Z mxrus‘:?mﬂ

~—|-.

1L04140007



m Connecting the Optical Jumper

NOTICE

* The SmartLogger can connect to devices such as the access terminal box through optical

fibers.

Optical modules are optional. Configure the 100M or 1000M optical module based on the

peer port on the optical switch. The optical module should use the SFP or eSFP encapsulation.
The transmission distance supported by the 100M optical module should be greater than or
equal to 12 km, and the transmission distance supported by the 1000M optical module
should be greater than or equal to 10 km.

When inserting an optical module into the SFP1 port, verify that the side with a label faces

upward. When inserting an optical module into the SFP2 port, verify that the side with a label
faces downward.

—_

into each port.
2. Connect the two cables delivered with the optical modules to the ports on the optical

modules.

. Insert the optical module into the SFP1 or SFP2 port. If there are two modules, insert one

\

1L04140008

m Installing the SIM Card and 4G Antenna

(L1 NOTE

* Prepare a standard SIM card (size: 15 mm x 25 mm; capacity > 64 KB). Monthly traffic of the
SIM card = Monthly traffic of the solar inverter + Monthly traffic of the power meter +
Monthly traffic of the EMI. If other devices are connected to the SmartLogger in the network,
the monthly traffic of the SIM card needs to be increased as required.

* Install the SIM card in the direction shown by the silkscreen on the SIM card slot.

* Press the SIM card in place to lock it. In this case, the SIM card is correctly installed.

*  When removing the SIM card, push it inward to eject it.

Monthly Traffic Requirement of SIM Cards

Traffic Baseline

Solar inverter

10 MB + 4 MB x Number of
solar inverters

* Device performance data can be refreshed
every 5 minutes.

Power meter

3 MB x Number of power meters

* The solar inverter logs and |-V diagnosis

EMI

3 MB x Number of EMIs

data can be exported monthly. The solar
inverters can be upgraded monthly.




IL0O4H00013

m Connecting the 24 V Input Power Cable

The 24 V input power cable needs to be connected in the following scenarios:

* The 24 V DC power supply is used.

* The SmartLogger connects to the power supply through the 12 V input power port, and the
24 V input power port functions as the 12 V output power port to supply power to devices.

~

4 N

p
D2 mm

S/

' 7-8 mm

ﬂ

1

Iy

C

L 0.2-0.25 N'm )

L 0.4-0.5 N-m

1L04140013

Check Before Power-On

No. |Criterion

1 The SmartLogger is installed correctly and securely.

2 All cables are securely connected.

3 Routing of the power cable and signal cable meets the requirements for routing strong-
current and weak-current cables and complies with the cable routing plan.

4 Cables are bound neatly, and cable ties are secured evenly and properly in the same
direction.

5 There is no unnecessary adhesive tape or cable tie on cables.




6 Powering On the System |

1. Connect the power supply.
* Method 1: When a power adapter is used, connect the power adapter cable and turn on

the switch on the AC socket side.

* The rated input voltage of the
power adapter is 100-240 V
AC, and the rated input
frequency is 50/60 Hz.

* Select an AC socket that
matches the power adapter.

* Method 2: When the DC power supply is used, check that the cable between the DC
power supply and the SmartLogger is correctly connected. Turn on the upstream power
switch of the DC power supply.

2. When MBUS is used for communication, turn on all the upstream switches of the MBUS port.
3. Observe the LED indicators to check the running status of the SmartLogger.

Indicator  |Status Meaning
Green off The SmartLogger is not powered on
o The communication between the
Running Eiltlfnflglr'\%] Sc_green slowly (on for 1s and then SmartLogger and the management system
indicator is normal.
(RUN) o The communication between the
tBrl,'an'Qfgf ?‘Dr;e((e)n1 gass;) (on for 0.125s and SmartLogger and the management system
: is interrupted.
Red off No system alarm is raised.
Blinking red slowly (on for . .
1s and then off for 4s) The system raises a warning alarm.
Alarm status Blinking red fast (on for 0.5s
Alarm/ and then off for 0.5s) The system raises a minor alarm.
maintenance Steady red The system raises a major alarm.
i(r,]b\dl_ilf/?)tor Green off No local maintenance is in progress.
Blinking green slowly (on . -
. for 15 and then off for 1s) Local maintenance is in progress.
Maintenanc Blinking green fast (on for
e status Local maintenance fails or the connection
0.125s and then off for :
0.1255) to the app is to be set up.
Steady green Local maintenance succeeded.
The 4G/3G/2G networking function is not
Green off enabled.
4G indicator |Blinking green slowly (on for 1s and then .
(4G) off for 1s) The 4G/3G/2G dialup succeeded.
Blinking green fast (on for 0.125s and The 4G/3G/2G network is not connected or
then off for 0.125s) the communication is interrupted.




L1 NOTE

If an alarm and local maintenance happen concurrently, the alarm/maintenance indicator shows
the local maintenance state first. After local maintenance ends, the indicator shows the alarm
state.

] WebUI Deployment

L1 NOTE

The WebUI screenshots are for reference only.

1. Set the IP address for the PC on the same network segment as the SmartLogger IP address.

Port IP Settings SmartLogger Default Value PC Setting Example
IP address 192.168.8.10 192.168.8.11

LAN port Subnet mask 255.255.255.0 255.255.255.0
Default gateway 192.168.8.1 192.168.8.1
IP address 192.168.0.10 192.168.0.11

WAN port Subnet mask 255.255.255.0 255.255.255.0
Default gateway 192.168.0.1 192.168.0.1

L1 NOTE

3.

(EL TR English

User Name

Password

When the IP address of the WAN port is on the 192.168.8.1-192.168.8.255 network
segment, the IP address of the LAN port is automatically switched to 192.168.3.10, and the
default gateway is 192.168.3.1. If the connection port is a LAN port, adjust the network

configuration of the PC accordingly.

It is recommended that the PC be connected to the LAN port on the SmartLogger or the GE
port on the SmartModule. When the PC is connected to the GE port on the SmartModule,
adjust the network configuration of the PC to the configuration mode when the PC is
connected to the LAN port on the SmartLogger.

Enter https:// XX XX.XX.XXin the address box of the browser (XXXXXXXXis the IP address
of the SmartLogger). If you log in to the WebUI for the first time, a security risk warning is

displayed. Click Continue to this website.

Parameter

Description

Log in to the WebUI.

Language

Set this parameter as required.

@ power system

User name

Select admin.

nspire

1LO3J00002

Password

The initial password is Changeme.
Use the initial password upon first
power-on and change it
immediately after login. Then, use
the new password to log in again.
To ensure account security, change
the password periodically and keep
the new password in mind. A
password left unchanged for a
long period of time may be stolen
or cracked. If a password is lost,
the device needs to be restored to
factory settings. In these cases, the
user is liable for any loss caused to
the PV plant.

If you enter wrong passwords for
five consecutive times in 5 minutes,
your account will be locked out.
Try again 10 minutes later.




(1 NOTE

After logging in to the WebUI, a dialog box is displayed. You can view the recent login
information. Click OK.

4. On the Deployment Wizard page, set parameters as prompted. For details, see
Help on the page.

L1 NOTE
During parameter setting, click Previous, Next, or Skip as required.

EncpiFe

Deployment Wizard Over View Menitoring Query Settings Maintenance
A

Deployment Wizard ]

? =
Country/Region  ICN(China, People's F{ef:E 0 H IS l p r
Localtimezone  (UTC+0B:00)8eiing |V
Y -MM-DD

Date

Deployment Wizard

[ 5 6 7 A

Time
Clock source | Management System v
Synchronization server . NA

Latest synchranization time

m Skip
5. After the parameters are configured, click Finish. IO 100003
8 Connecting to the SmartLogge
(1 NOTE memm e )
* The FusionSolar app is recommended when the Ra _
SmartLogger is connected to the FusionSolar smart <3m S

recommended when the SmartLogger is connected

I
I

PV management system. The SUN2000 app is : o \
I

to other management systems. :

* The FusionSolar app or SUN2000 app communicates . o )
with the SmartLogger through the WLAN to provide Nl <5m
functions such as alarm query, parameter settings, c)--60%--->-=221--. (C@ D
and routine maintenance. TS

I
I
* Before connecting to the app, ensure that the WLAN !
function has been enabled on the SmartLogger. By :
default, the WLAN function is available within 4 : S 4
hours after the SmartLogger is powered on. In other i
cases, hold down the RST button (for 1s to 3s) to !
enable the WLAN function. !
* FusionSolar app: Log in to Google Play, search for i ILO4N00002
FusionSolar, and download the app installation
package. You can also scan the QR code to . I
download the installation package. E_F“" [m]
*  SUN2000 app: Log in to Huawei AppGallery = h'!
(https://appstore.huawei.com), search for SUN2000, o
and download the app installation package. You can
also scan the QR code
(https://solar.huawei.com/~/media/Solar/APP/SUN20 ¥ :
00.apk) to download the installation package. FusionSolar SUN2000




Connecting the SmartLogger to the FusionSolar Smart PV Management System

1. Enable the public network of the mobile phone, open the FusionSolar app, log in to
intl.fusionsolar.huawei.com as installer account, and choose My > Device commissioning to
connect to the WLAN hotspot of the SmartLogger.

2. Select installer and enter the login password.

3. Tap LOG IN and go to the Quick Settings screen or SmartLogger screen.

Connecting the SmartLogger to Other Management Systems

1. Open the SUN2000 app and connect to the WLAN hotspot of the SmartLogger.
2. Select installer and enter the login password.
3. Tap LOG IN and go to the Quick Settings screen or SmartLogger screen.

nection record

SN XOOOOOOO00 £8
Smartlogger3000
W oooonoonon

Primary DNS server r
Device Manioring

O

=}

“ .
Energy yie Maore

IL04J00016

(1 NOTE

* The screenshots in this document correspond to the FusionSolar app version 2.5.0 (Android)
and SUN2000 app version 3.2.00.002 (Android).

* The initial WLAN hotspot name of the SmartLogger is Logger_SN and the initial password is
Changeme. The SN can be obtained from the SmartLogger label.

* The initial passwords of installer and user are both 00000a for the FusionSolar app device
commissioning and SUN2000 app.

* Use the initial password upon first power-on and change it immediately after login. To ensure
account security, change the password periodically and keep the new password in mind. Not
changing the initial password may cause password disclosure. A password left unchanged for
a long period of time may be stolen or cracked. If a password is lost, the device cannot be
accessed. In these cases, the user is liable for any loss caused to the PV plant.

* If the SmartLogger is powered on for the first time or the factory defaults are restored, and
parameter configuration is not performed on the WebUI, the quick settings screen is displayed
after you log in to the app. You can set parameters as required.

mThe SmartLogger Cannot Be Powered On

1. Check whether the DC output power cable of the power adapter is connected to the 12 V
input power port on the SmartLogger.

2. Check whether the power cable is connected to the power adapter.

3. Check whether the power cable is connected to the AC socket.

4. Check whether the power adapter is faulty.




mThe SmartLogger Cannot Find Devices

1. Check the RS485 communications cable and AC power cable connections. If any cable is

3.

loose, disconnected, or reversely connected, rectify the connection.

Check the RS485 communications parameter settings. Ensure that the baud rate and
communication address are set correctly and that the device address is within the search
address range of the SmartLogger.

Check whether the devices that do not support automatic identification, such as the EMI and
power meter, have been manually added.

4. Check whether the devices connected to the SmartLogger are powered on.

m The 4G Communication Is Abnormal

1.
2. Check whether the SIM card is damaged or the charge is overdue.

3.

4. Check whether the management system parameters and wireless network parameters are

Check whether the SIM card is properly installed.
Check whether the 4G antenna is tightened or damaged.

set correctly.

m The SmartLogger Cannot Communicate with the Management System

1.

2.
3.
4.

If a wired network is used, check whether the WAN port or SFP port of the SmartLogger is
correctly connected.

If @ wireless network is used, check whether the SIM card and antenna are correctly installed.
Check whether the parameters of the wired or wireless network are set correctly.

Check whether the management system parameters are correctly set.

m How Do | Set Export Limitation Parameters

1.

Log in to the WebUI as admin, and choose Settings > Power Adjustment > Export
Limitation.

2. Set corresponding parameters as prompted. For details, see Help on the page.

IEXA) RsT Button

Operation Function

Hold down the
button for 1s to

When WLAN is set to OFF in idle state, hold down the RST button for 1s to
3s to power on the WLAN module. The alarm/maintenance indicator (ALM)
then blinks green fast for 2 minutes (other indicators are off) and the

SmartLogger waits for connecting to the app. If the app fails to be connected,

3s. the WLAN module is automatically powered off after it is powered on for 4
hours.

Hold down the Within 3 minutes after the SmartLogger is powered on and restarted, hold

button for more down the RST button for more than 60s to restart the SmartLogger and

than 60s. restore factory settings.

Connecting the SmartLogger to the FusionSolar Smart PV

Management System

For details, see the PV Plants Connecting to Huawei Hosting Cloud Quick Guide (Inverters +
SmartlLogger3000). You can scan the QR code below to obtain the document.




Huawei Technologies Co., Ltd.
Huawei Industrial Base, Bantian, Longgang
Shenzhen 518129 People's Republic of China
solar.huawei.com
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Sunforson China

Address: 817 Unit 993th Building An Ling, Hu Li District Xiamen China
Tel: 0592-5735570

Sunforson Thailand

Address: 579 Soi Bang Na-Trat 56 BangNa District, Bangkok, Thailand
Tel: 6602047 7721

Sunforson Vietham

Address: 25 Xuan Quynh, Phuoc Long B Ward, District 9 HCM City
Tel: 028 36202927

Website:www.sunforson.com Email:info@sunforson.com
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COMPANY FILE . .

Xiamen Sunforson Power Co.,Ltd

About Sunforson

Sunforson with headquarter in China, branch companies in Thailand and Vietnam, is a leading
solar mounting product supplier, specialized in developing and manufacturing SunRack brand
solar mounting system Including roof solar mount, ground solar mount,carport solar mount and
BIPV etc. In order to ensure fast and secure solar installation, Sunforson has released a series
of top level pv mounting systems to the market. Sunforson not only provides top quality and
innovative products but also provides timely delivery,top grade srevices and comprehensive
solutions for our valued customers.
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Why choose SunRack?

Easy installation:By innovative SunRack rail , the installation process of photovoltaic modules is
easy and fast with only a few tools required.

Great Flexibility:With the SunRack Solar Mounting System, framed and frameless photovoltaic === - (€ mummermmm— CE
modules can be easily mounted on roofs and ground. ’ s L SRR
Excellent Compatibility:Designed as versatile racking system, SunRack Solar Mounting System AS/NZS 1170 RoHS of Flat Roof Mount CE of Carport Mount

can be widely applied on any module type.

CERTIFICATE
©f Casfarmity
Conuimuctin Prosusts Dirsctive S00EEC
Repgamatian e | ATINABME.

CERTIFICATE
Eomatrucis Prosuets Dirctve ) HBEED

Papeon Wi 1047848

LLI
High Accuracy: Without the need of on-site cutting, extending our unique rail allows solar — s R
mounting installation accurate to millimeter. <

B Gaivnns P S i
300 ot T B, W Fham Wk |
n. S it

Excellent Adaptability:The adjustable height of the SunRack rail, allows the entire panel array e o e Wi
to be installed in a level, no matter how uneven the roof and ground surface is. & e T — .
Maximum Lifespan:choosing high quality extruded aluminum and stainless steel materials. I o ' N f 1
} A s % [ |
LI ; i
Guaranteed Durability:Sunforson mounting provides a guarantee of 10 years on the durability Ce ~mmmmIm= (€ R e | L O e t
of components. e i . B e -
01 CE of Flat Roof Mount CE of Pitched Roof Mount CE of Ground Mount 02
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SunRack Rails

Sunforson provides Silver and Black anodized rails with innovative design.
Material: Anodized Extruded Aluminum 6005-T5
Color: Natural Silver or Black Anodized

-~elt
=

nber

AU

SunRack Rail 3

SFS-SR3-X

2100mm/2560mm/3100mm/4200mm/Customized Length

SunRack Solar Module Clamps

Color: Natural Silver or Black Anodized
Compatibility Range: 30mm~50mm Framed Solar Panel
Material: Anodized Extruded Aluminum 6005-T5, A2-70 Hexagon Socket Head Cap Bolt

Mid Clamp Group

Al imber

SFS-MCG2/MCN2

For framed panel with thickness 30mm/35mm/40mm/45mm/50mm

End Clamp Group

SFS-ECG2/ECN2

For framed panel with thickness 30mm/35mm/40mm/45mm/50mm

G/Flat Nut

SFS-G /SFS-NM

For aluminum rail

SunRack Rail 5 SFS-SR5-X 2100mm/2560mm/3100mm/4200mm/Customized Length
SunRack Rail 7 SFS-SR7-X 2100mm/2560mm/3100mm/4200mm/Customized Length
SunRack Rail 8 SFS-SR8-X 2100mm/2560mm/3100mm/4200mm/Customized Length
Splice Connector SFES-SC-X For Rail 3/5/7/8

SFS-SR3

SFS-SR12

SFS-SR5

SFS-SCG2-01

SFS-SR7

SFS-SR8

SFS-SCN2-01

SFS-MCN2

SFS-MCG2

J -

SFS-ECN2 SFS-NM2-22
- ii
SFS-ECG2 SFS-G2-22
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SunRack Thin Film Module Clamps

Color: Natural or Black Color or Any Customized
Compatibility Range: 4mm-10.5mm Thin Film Module
Material: Anodized Extruded Aluminum6005-T5, A2-70 Bolt, EPDM Rubber and Stainless Steel Fastener

SFS-UTMC  |SFS Universal Thin-Film Mid clamp 80mm/120mm/200mm/customized length

SFS-UTEC SFS Universal Thin-Film End clamp 80mm/120mm/200mm/customized length

SFS-UTMCN2 |SFS Universal Thin-Film Mid clamp group 80mm/120mm/200mm/customized length

SFS-UTECN2 |SFS Universal Thin-Film End clamp group 80mm/120mm/200mm/customized length

SFS-UTMC SFS-UTMCN2

SFS-UTEC SFS-UTECN2

Grounding System

Sunforson grounding system is including grounding clip.earth lug group.bonding jumper.lt is used as
ground conductor to connect solar modules to aluminum rail,to realize excellent electric conductivity.

Part Number :
SFS-GC-01

Description :
SFS Grounding Clip

Part Number :
SFS-ELN2-01

Description :
SFS Earth Lug Group

Part Number :
SFS-SCN2-02

Description :

Splice connector&Bonding jumper
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SunRack Solar Cable Clip

SunRack solar cable clip is widely used in solar panel array cable positioning, to prevent the cable insulation
from any damage.lt is made of high quality stainless steel SUS304 material, and it is very easy to install, no

special tools needed.
Part Number:
SFS-CC-01

2x4/6mm SUS304 Solar Clip

Part Number:
SFS-CC-02

4x4/6mm &2x10mm
SUS304 20° Solar Clip

Part Number:
SFS-CC-03

2x4/6mm
SUS304 Solar Clip

Part Number:
SFS-CC-04

4x4/6mm & 2x10mm
SUS304 Solar Clip

Part Number:
SFS-CC-08

2x4/6mm
SUS304 Thin Film Panels Solar Clip

Part Number:
SFS-CC-09

2x4/6mm
SUS304 90°Solar Clip

|

prcieoroor [ IR

MOUNTING SYSTEM

SFS-PR-01 SunRack Pitched Roof Solar Mounting

Sunforson provides various of pitched roof mounting solutions for residential and commercial
applications.Our mounting structures are widely used on tile roof, metal roof, asbestos roof and
asphalt roof,etc.

Sunforson provides suitable roof brackets according to different roof types, such as SS304
tile roof hooks for tile roof, aluminum L brackets/SS 304 hook for tin roof(trapezoid), stud bolt
hanger for asbestos roof(corrugated),roof flashing plate for asphalt shingle roof and so on.

Besides our standard roof mounting racks, our experienced engineering team can design
the suitable and economical solution for each of your projects. With our versatile mounting
solutions, you could get higher power efficiency from your solar system.
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TILE ROOF MOUNTING SYSTEM

SunRack tile roof mount system, accommodating a wide range of framed and frameless solar models,is suitable for
most types of roof with different roof hooks. With innovative Sunrack rail and G/Flat Nut, Sunrack tile roof mount
enables significantly fast and easy installation.

Tile Roof Hook

SunRack has developed many kinds of universal tile roof hooks for solar racking system.Because of
saving installation time and cost, they are popular in the market.

Tile Roof Mount Specification

Installation Site Tile roof Applicable Module Framed or frameless panel

Applicable Roof Cladding | Suitable for most types of cladding || Module Orientation Landscape or portrait

Roof Slope Up to 60° Design Standards BS 6399-2-1997

Wind Load Up to 130mph(60m/s) Material Aluminum, stainless steel ;

Snow Load Up to 30psf(1.4kN/m2) Warranty 10 years on material SFS-RH-01 SFS-RH-02 SFS-RH-04 SFS-RH-13

SFS-RH-14 SFS-RH-15 SFS-RH-17

SunRack Shingle Roof Solar Mounting Racks

SunRack shingle plate group is widely applied for asphalt shingle roof; it highlights waterproof and durable,
also compatible for most of other roof racking system.

SFS-FP-280 SFS flashing plate group

Features

1. Versatile roof hooks for different tile roofs
2. Easy and fast installation with unique SunRack rail and G module /Flat nut.
3. Pre-assembled components save the installation time and cost.

09
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TIN ROOF MOUNTING SYSTEM TIN ROOF MOUNTING SYSTEM

With a variety of tin roof hooks, SunRack Tin toof mounting system can be installed on trapezoid/corrugated SunRack tin roof mounting series have developed the easiest, fastest,most universal and cost-effective roof
matel roof and standing seam roof with or without penetrating the roof. Sunforson has the excellent engineering brackets for PV panel metal roof mounting installation.
team and quality management system to provide the perfect service.

Tile Roof Mount Specification
Part Number: SFS-LFN2-01

Installation Site Tin roof Applicable Module Framed or frameless panel Description: SFS L-feet Group

Applicable Roof Cladding| Suitable for most types of cladding || Module Orientation Landscape or portrait

Roof Slope Up to 60° Design Standards BS 6399-2-1997

Wind Load Up to 130mph(60m/s) Material Aluminum, stainless steel

Snow Load Up to 30psf(1.4kN/m2) Warranty 10 years on material - I ' -« - 6
SFS-LFN2-01

Part Number: SFS-LFHN2-01
Description: High L feet Group

e

SFS-LFHN2-01 |

Part Number: SFS-SBN2-01
Description: Stud Bolts Group

Features

1. Universal roof brackets for different tin roofs SFS-SBN2-01

2. Flexible to meet any PV panels
3. Fast installation with partially pre-assembly components

11
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Standing Seam Roof Mounting it Eeedoon
SunRack provides various solar clamps for different standing seam roof mounting.lt is easy and fast to install with our SunRack SFS-TRG-14
unique racking system, o
Description :
Part Number : = 144# Tin Roof Clamp Group
SFS-TRG-04 '
Description :
Br—y & Part Number :
44 Tin Roof Clamp Group SES-TRG-15
Description :
Part Number : 15# Tin Roof Clamp Group
SFS-TRG-05
Description :
R — & Part Number :
5# Tin Roof Clamp Group SFS-TRG-16
Description :
Part Number: : 16# Tin Roof Clamp Group
SFS-TRG-06
Description :
—— G Part Number :
in Roof Clamp Group SFS-TRG-22
Description :
Part Number :
. 224 Tin Roof Clamp Group
SFS-TRG-07
Description :
7# Tin Roof Clamp Group Part Number :
SFS-TRG-25
Description :
Part Number : .
25# Tin Roof Clamp Group
SFS-TRG-09
Description : A selection of accessories
94 Tin Roof Clamp Group
Part Number :
SFS-TRG-10 ‘
Description : : !
10# Tin Roof Clamp Group — “‘-
LFHN2 SLFN2
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WALL MOUNTING SYSTEM SFS-FA-01 SunRack Facade Mounting System

SunRack wall mount is an economical mounting type for panel installation without rail support.Ilt can be Sunforson develops different mounting series to meet demands of the panel facade installation. The panel
easily installed on the wall with any customized angle. will be fixed on wall tightly,which can withstand high wind speed.With the mountings installed back of panels,

it looks very concise and pretty.

Wall Mounting Specification Facade Mounting Specification
Installation Site Wall Applicable module Framed Installation Site Wall Panel Type Framed
Applicable cladding wall | Suitable for most types of cladding Module Orientation Landscape Material Aluminum Alloy Design Standards BS 6399-2-1997
Roof Slope Up to 60° Design Standards BS 6399-2-1997 Wind Load Up to 130mph(60m/s) Component direction | Vertical/Horizontal
Wind Load Up to 130mph(60m/s) Material Aluminum, stainless steel Snow Load Up to 30psf(1.4kN/m2) Warranty 10 years
Snow Load Up to 30psf(1.4kN/m2) Warranty 10 years

===Illl LLITTT)
8800 sasssns
8008008 888888
8080808 ssssis

-

Features Features

1.Benefit with no rail design 1.Beautiful appearance

2.Any tilted angle as project demand 2.Quick installation with concise design
3.Solar panel can be extended for maximum space utilization 3.10 years warranty, 25 years lifetime

15
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FLAT ROOF MOUNTING SYSTEM

FLAT ROOF . .

MOUNTING SYSTEM

Sunforson Flat Roof Mounting Structures

SunRack flat roof mounting series are widely applied in residential,commercial and utility
solar systems. With unique design and pre-assembly accessories,SunRack flat roof mountings
will save a lot of time on installation and save a lot of space on transportation.

Sunforson members develop many different kinds of flat roof mounting system to meet the
demand of different solar projects, of course it is not only used on flat roof, but also apply to
ground solar system installation. There are flat roof mounting systems with fixed angle type,
adjustable angle, ballast type and triangular kinds.

Sunforson members always devote to providing the most suitable and competitive mounting
solution for each project. Choose SunRack,choose the best mounting expert for your solar project.

SFS-AM-01 SunRack Adjustable Mounting System

FLAT ROOF MOUNTING SYSTEM IV e Bg-1e 1)
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SunRack SFS-AM-01 is an adjustable mounting system for flat roof(no matter concrete flat roof or tin
flat roof)and ground. The tilted angle can be adjusted by the adjustable leg according to different
seasons for maximum solar power generation. You will benefit a lot from the adjustable solar

mounting system.

Adjustable angle PV bracket speciafication

Installation Site Flat roof

Applicable Module

Framed or frameless panel

Applicable roof type Suitable for most types of roof sheet

Module Orientation

Landscape or Vertical

Roof Slope Up to 60° Design Standards BS 6399-2-1997
Wind Load Up to 130mph(60m/s) Material Aluminum, stainless steel
Snow Load Up to 30psf(1.4kN/m2) Warranty 10 years

Features

1.Reference options for adjustable angle range: 10~15(225mm
adjustable leg), 20~35(455mm adjustable leg), 30~45(600mm
adjustable leg).

2.100% lightweight and corrosion resistant aluminum rails

3.Adjustable tilt angle for power maximum generation in
different seasons

SFS-FFN2-02  SFS-MCN2 SFS-ECN2  SFS-ALN2

J’I
SFS-LCN2

SFS-ES-8X70 SFS-TS-63X80

18




SUNFO YSON

Using SunRack,enjoying sunshine

FLAT ROOF MOUNTING SYSTEM

-

FLAT ROOF MOUNTING SYSTEM RCLL s BT ]

Using SunRack,enjoying sunshine

SFS-AM-02 SunRack Adjustable Mounting System

SunRack SFS-AM-02 is an adjustable mounting system for flat roof ( concrete flat roof, flat tin roof) and ground.
It can maximize solar power generation by adjusting the tilt angle degree for different seasons with high quality
and elegant appearance.

Adjustable angle PV bracket Specification

Installation Site

Open ground and flat roof

Roof clearance

Customized

Panels

Solar panel for any size

Inclination

5°~45° or customized

Structural materials

Aluminum, stainless steel

Panel direction

Vertical or Landscape

Survival wind speed

Up to 130mph(60m / s)

Design Standards

BS 6399-2-1997

Design snow pressure

Up to 30psf(1.4kN/m2)

Warranty

10 years

Features

1.Adjustable tilted angle degree: 5°~45°
2.Fast and Easy installation on flat roof and cement blocks
3.Superior quality and elegant appearance

JTERL—~

SFS-AS-01 SFS-MCN2 SFS-ECN2 SFS-LFN2-03 SFS-ES-8X70

SFS-FR-02 SunRack Flat Roof Ballast Mounting System

SunRack SFS-FR-02 ballast mounting system adopts foldable triangular to save cost both on installation and
transportation.lt is a type of solar panel mounting structure that can be expanded from one panel to any scale to
maximize the use of rooftop. Sunforson experienced engineer will give you a technical suggestion for the size and
weight of the ballasts for your solar project.

Ballast Roof Bracket Specification

Installation Site Open ground and flat roof Roof clearance Around 50mm
Panels Solar panel for any size Inclination Customizable
Structural materials Aluminum, stainless steel Component direction Horizontal
Survival wind speed Up to 112mph(50m/s) Design Standards BS 6399-2-1997
Design snow pressure | Up to 30psf(1.4kN/m2) Warranty 10 years on material

Features

1.Simple and fast installation with no rails construction design, zero damage on the roof
2.Cost competitive with modules in landscape and tilt angle from 5~15 degree
3.Modular extension for maximum usage of roof

SFS-BTMG-15 SFS-MCG SFS-ECG SFS-AP SFS-JP1
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SFS-FR-03 SunRack Flat Roof Triangular Mounting System

SunRack SFS-FR-03 triangular mounting system with a foldable design saves a lot on installation and transportation
It can be installed directly on rooftop or ground or pre-made cement blocks as your option .All panels can be installed
easily which will save much time for your project.

Triangular Roof Bracket Specification

SFS-FR-03B

SunRack SFS-FR-03B triangular mounting system with a foldable design saves a lot on installation and transportation
It can be installed directly on rooftop or ground or pre-made cement blocks as your option.All panels can be installed
easily which will save much time for your project.

Triangular Roof Bracket Specification

Installation Site Roof clearance Customized

Installation Site

Open ground and roof

Roof clearance Customized

Panels

Solar panel for any size

Inclination

Customized

Structural materials

aluminum, stainless steel

Panel direction

Portrait or Landscape

Survival wind speed

Up to 130mph(60m/s)

Design Standards

BS 6399-2-1997

Design snow pressure

Up to 30psf(1.4kN/m2)

Warranty

10 years on material

Open ground and roof

Panels

Solar panel for any size

Inclination

Customized

Structural materials

aluminum, stainless steel

Panel direction

Portrait or Landscape

Survival wind speed

Up to 130mph(60m/s)

Design Standards

BS 6399-2-1997

Design snow pressure

Up to 30psf(1.4kN/m2)

Warranty

10 years on material

Features

1.Multifunctional installation method: ballast mount or fixed on casting concrete ballast
2.0ptimized for material and cost efficiency
3.Full aluminum alloy with high quality

\TL

SFS-RTMG-15 SFS-MCN2 SFS-ECN2

/

SFS-ES-8x70

SFS-SLCN2
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Features

1.Multifunctional installation method: ballast mount or fixed on casting concrete ballast
2.0ptimized for material and cost efficiency
3.Full aluminum alloy with high quality

SFS-RTMGB

SFS-MCN2 SFS-ECN2 SFS-SLCN2
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MOUNTING SYSTEM

SUNRACK SOLAR GROUND MOUNTING SYSTEM

SunRack solar ground mounting system currently offers four different types: concrete based,
ground screw,pile, single pole solar mounting brackets, which can be installed on almost any
kind of ground and soil .

SunRack solar ground mounting designs allow big spans between two structure leg group, so that it
will maximum the use of the aluminum ground structure and make a most cost-effective solution for
each project.

We design each ground mounting system according to the project demand. All mounting systems
are optimized to meet wind, snow load and other conditions at the location as well as the
geological composition of the ground. Our SunRack ground mount systems are just as flexible
as your requirements.

SUNRACK GROUND MOUNTING SYSTEM IRELULY e Ba-Te ]
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present you with great marketing edge.

Ground Mounting Specdification

SFS-GM-01 SunRack Concrete Based Ground Mounting

SunRack concrete based ground mounts are a highly versatile ground mounted solutions that can be
widely used in commercial and utility solar panel installation. With more than 40% preassembly and
patented components, SunRack solar ground mounts save installer considerable amount of time and

Installation Site

Open ground

Ground clearance

Customized

Panels

Solar panel for any size

Inclination

Customized

Structural materials

aluminum, stainless steel

Panel direction

Portrait or Landscape

Survival wind speed

Up to 130mph(60m/s)

Design Standards

BS 6399-2-1997

Design snow pressure

Up to 30psf(1.4kN/m2)

Warranty

10 years on material

Features

1.Fast and secure installation
2.Professional customized design
3.Most cost competitive with 2 rows of panel in portrait.




S1U e Yo ] ' SUNRACK GROUND MOUNTING SYSTEM SUNRACK GROUND MOUNTING SYSTEM LU Jle =T e ]

Using SunRack,enjoying sunshine Using SunRack,enjoying sunshine

SFS-GM-01B SunRack Ground Mounting System SFS-GM-02 SunRack Ground Screw Mounting System

SFS-GM-01B is also a type of concrete based ground mounting structure, it is suitable for 3 lines, Sunforson has developed different series ground mounts to meet varied application. This screw-in
4 lines, and more lines of panels, in most conditions it is designed in horizontal orientation, but foundation system is suitable for most kinds of soil conditions. With unique design on the flange plate

sometimes it can be also in vertical orientation. It can make most use out of the gr9und area and of ground screw and mounting feet, the mounting structures can be adjusted in a certain range if there
increase the distance of two Leg group to decrease the posts to make it cost-effective. is a little misplace for ground screw, no matter left or right, front and back and even up and down.

Ground Mounting Spedification Ground Mounting Specification
Installation Site Open ground Ground clearance Customized Installation Site Open ground Ground clearance Customized
Panels Solar panel for any size Inclination Customized Panels Solar panel for any size Inclination Customized
Structural materials Aluminum, stainless steel Panel direction Horizontal and Vertical Structural materials Aluminum, Q235 Panel direction Portrait or Landscape
Survival wind speed Up to 130mph(60m/s) Design Standards BS 6399-2-1997 Survival wind speed Up to 130mph(60m/s) Design Standards BS 6399-2-1997
Design snow pressure | Up to 30psf(1.4kN/m2) Warranty 10 years on material Design snow pressure | Up to 30psf(1.4kN/m2) Warranty 10 years on aluminum material

Features Features

1.Suitable for various kinds of ground conditions 1.Fast and quick installation with ground screws
2.Reduced number of posts compared to traditional racking 2.No pollution on the soil and the ground

3.High quality and super appearance with full aluminum alloy structure 3.Customized solution according to specific site conditions
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SFS-GM-02B SunRack Ground Screw Mounting System

SFS-GM-02B B type of SunRack solar ground screw mounting system is widely apply to 3 lines, 4lines
and more lines solar panel installation, and the ground screws make it installed in an easier and more
economic way.

Ground Mounting Specification

Installation Site Open ground Ground clearance Customized

Panels Solar panel for any size Inclination Customized

Structural materials aluminum and Q235 Panel direction Horizontal

Survival wind speed Up to 130mph(60m/ s) Design Standards BS 6399-2-1997

Design snow pressure| Up to 30psf(1.4kN/m2) Warranty 10 years on aluminum material

Features

1.Increased distance between foundation supports to reduce material cost
2.Partially pre-assembled of the components to facilitate quick installation to the structure.
3.100% high grade aluminum alloy racking with galvanized steel ground screw foundation

27

Ground Screw

SunRack ground screws with flange plate and ground screws without flange plate are widely used in ground
solar mounting system.Ground screw system is a modern foundation system,using the drilling machine to

install which makes it as the most efficient and cost-saving footing solution.|t can be widely applied to
different soil conditions

Material. Hot dip galvanized steel Q235

Part Number| Description(with flange plate) |Diameter| Material | Thickness |
SFS-GS1-X | 1200mm/1600mm/1800mm/2000mm length ground screw | 76mm Q235steel | 3.0~4.0mm

SFS-GS2-X | 1200mm/1600mm/1800mm/2000mm length ground screw | 76mm Q235 steel 3.0~4.0mm

SFS-GS1 SFS-GS2

Part Number Description(with flange plate) Diameter| Material | Thickness
SFS-GS3-X | 1200mm/1600mm/1800mm/2000mm length ground screw | 76mm Q235steel | 3.0~4.0mm

SFS-GS4-X | 1200mm/1600mm/1800mm/2000mm length ground screw | 76mm Q235 steel | 3.0~4.0mm

| ST

SFS-GS3 SFS-GS4
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SFS-GM-03 SunRack Carbon Steel Ground Mounting System SFS-GM-04 SunRack Pile Ground Mounting System

SunRack solar ground mounting system type SFS-GM-03 is made of galvanized steel, which can
be used with both concrete foundation and ground screw in different panel array in a variety of
conditions.With galvanized steel structure, this ground type has huge market edge.

SunRack Pile Ground Mounting System is applied for large scale solar projects installation on a non-sandy
ground.For SunRack Pile Ground Mounting System, the C post can be easily rammed into the ground 1~2
meters by Pile Machine, then you can mount the pre-assembled beam structure and other mounts easily.

Sl IMosiNe Sresiveation Ground Mounting Spedification

Installation Site Open ground Ground clearance Customized Installation Site Open ground Module Orientation | Vertical or Horizontal

Panels Solar panel for any size Inclination Customized Installation Angle 0° to 60° Material Aluminum and Q235
Structural materials Carbon Steel, stainless steel Panel direction Portrait or Landscape Wind Load Up to 130mph(60m/s) Design Standard BS 6399-2-1997

Survival wind speed | Upto 130mph(60m/s) Design Standards BS 6399-2-1997 Snow Load Up to 30psf(1.4kN/m2) Ground clearance Customized

Design snow pressure | Up to 30psf(1.4kN/m2) Zinc Thickness iae\gra?aenzéréitmhickness e PV Modules Framed or Frameless Warranty 10 years on aluminum material

Features Features

1.100% high strength galvanized steel with good corrosion protection
2.High competitiveness on material cost
3.Easy and fast installation with unique design

29

1.Most cost effective for 2-row-vertical panels with low tilt angle
2.Quick installation with pile drilling machine
3.Made of high quality aluminum and steel
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SFS-NT-01 SunRack Agricultural Ground Mounting System SFS-PM-X SunRack Pole Mounting System

SFS-NT-01 SunRack agricultural ground PV mounting system is widely used in farm land with ground Sunforson specializes in SunRack pole mount system manufacturing and designing to meet the needs of
screw foundation.The solar panels could be tilted at a certain angle,leaving some gap from each side various pole mount installation.SunRack single post mount enables you to install 1-16 solar panels in
of solar panels to meet the sunshine demand of crops. different panel layout.

Ground Mouniing Specdiicstion Single Pole Mount Specification

Installation Site open ground Module Orientation Horizontal or vertical

Installation Site Open ground Height Customized

Installation Angle 0° to 60° Design Standards BS 6399-2-1997
Panels Solar panel for any size Inclination Customized

Wind Load Up to 130mph(60m/s) Material extruded aluminum and Q235
Structural materials aluminum and Q235 Panel direction Horizontal or Vertical

Snow Load Up to 30psf(1.4kN/m2) Ground clearance Customized
Survival wind speed Up to 130mph(60m/ s) Design Standards BS 6399-2-1997 - =

PV Modules Framed or Frameless panel Zinc Thickness ?Verahge Zér;c thickness no
Design snow pressure| Up to 30psf(1.4kN/m2) Warranty 10 years on aluminum material ess than 85um

SFS-PM-01 SFS-PM-06
Features

Features
1.Design to minimize field and installation labor cost
2.Easy installation and no drilling, cutting or other operation on site 1,Post Cap adjustable according to the geographical location demand
3.Strictly QC on all components and finished products 2,1~16 panels can be supported by the pole in a strong and secure way

3.Best used in solar pump, home solar system and other open ground solar project
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SUNRACK SOLAR CARPORT MOUNT SYSTEM

CARPORT MOUNT SYSTEM

Sunforson Carport Mounting Structures

Sunforson customizable solar carport mounting system is the most versatile solar carport
solution in the market offering several different designed structure options for both single and
double rows of parking.They are suitable for both framed and thin film modules in any size.

Whether you want carport mounting for home use,commercial use or utility, Sunforson can
design suitable carport mounting structures according to site situation.

To accommodate any installation site situation,customized foundation options are available

with the use of concrete foundation, which can be placed above the ground or buried into the
ground by your option.

SUNRACK SOLAR CARPORT MOUNT SYSTEM JREAVLY [ e a1 1
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Sunforson's SFS-CP-03 double row carport mounting adopts triangle supporting structure technology, which
is very strong and secure. With full aluminum alloy and SS 304 bolts&nuts material,it is with concise and

SFS-CP-03 SunRack Carport Mounting System

elegant appearance.lt is quite easy and fast installation without any welding in the site.

Carport Specification

Installation Site

Open ground

Module Orientation

Horizontal or vertical

Installation Angle

5%0r10°or 15° PV Modules Framed or Thin Film
Height 2.0~3.5m Design Standards BS 6399-2-1997
Wind Load Up to 130mph(60m/s) Material Extruded aluminum
Snow Load Up to 30psf(1.4kN/m2) Warranty 10 years on material

Features

1.Fixed tilt angle:5 degree,10degree,15degree

2.Standard 10 years warranty
3.Suitable for various car parking area
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SUNRACK SOLAR CARPORT MOUNT SYSTEM

SFS-CP-06 SunRack Carport Mounting System

Sunforson’s CP-06 double bays carport mounting adopts “birds flying” structure which is very strong and
secure. With full aluminum alloy and SS 304 bolts&nuts material,it is with concise and beautiful appearance.

SFS-CP-05 SunRack Carport Mounting System

Sunforson’s SFS-CP-05 single row carport mounting adopts “N” shape structure which is very strong and
secure. With full aluminum alloy and SS 304 bolts&nuts material,it is with concise and beautiful appearance.
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It is quite easy and fast installation without any welding in the site.

Carport Specification

Installation Site

Open ground

Module Orientation

Horizontal or vertical

Installation Angle 5°or10°or 15° PV Modules Framed or Thin Film
Height 2.0~3.5m Design Standards BS 6399-2-1997

Wind Load Up to 130mph(60m/s) Support Rail Extruded aluminum
Snow Load Up to 30psf(1.4kN/m2) Warranty 10 years on material

Features

1.Widely used for residential or commercial projects

2.Superior quality with competitive price
3.Compatible with standard framed and frameless module types

It is quite easy and fast installation without any welding in the site.

Carport Specification

Installation Site

Open ground

Module Orientation

Horizontal or vertical

Installation Angle

5%°or 10°or 15°

PV Modules

Framed or Frameless panel

Height 2.0~3.5m Design Standards BS 6399-2-1997
Wind Load Up tp 130mph(60m/s) Material Extruded aluminum
Snow Load Up to 30psf(1.4kN/m2) Warranty 10 years on material

Features

1.Elegant Modern “Bird Flying” Design
2.Large parking space with four cars packing each bay
3.Corrosion-resistant aluminum construction
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SFS-G4S Floating Solar Mounting System

Sunforson floating solar mounting system is designed for water photovoltaic power plants, applied for ponds, lakes,
reservoirs, etc. It uses bolts, clevis pins and link mounting without any heavy tools to make the installation with high
efficiency. Moreover, it is medium in size and can be installed on the shore loading platform or on water.

Floating System Specification

Installation Site On Water Applicable module Framed or Frameless Panel
Material HDPE Module orientation Horizontal

Tilt angle 15 Min water depth 0.5m

Wind load <60m/s Average buoyancy 127km/m

Lifespan >25 years Warranty 5 Year

. 40O
%

ltem:main floating body  Item:aisle floating body ltem:supporting leg Item: fastener
Size:1133*1133*130 Size:1133*521*185 Size:L1=587,12=341 Size:-
Weight:5.7kg Weight:4.75kg Weight:M1=550g.M2=300g Weight:-

Features

1. Maximize space utilization design;
2. Unique bracket design, easy to install without any heavy equipment;
3. Rigid and peripheral double-row walkay design,which make walking stable and safe on water.
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SFS-WW Walkway System

Sunforson walkway system is a good solution in case of sediment, ice, snow,grease, oil and detergent in wet or other
risks under the conditions of channels and operational areas for walking. Checkered plate channels are usually
used to homework, industrial workshop floor, narrow channel, terrace, warehouses,sidewalks and stair tread, etc.

Walkway Specification
Installation site Special channels and operational areas for walking
Material Galvanized carbon steel
Size 1* 0.5 m, 2*0.5m, customize
Hole shape Round hole, square etc

Features

1. Light structure with high bearing capacity, and easy installation.
2. Beautiful appearance, galvanized processing ensures the strong corrosion resistance.
3. Good function of anti-skid, ventilation, avoid accumulation of dirt.
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SFS-BIPV-01 Waterproof Mounting Specification Packaging Details

SFS-BIPV-01 is a waterproof bracket with frame photovoltaic panels, which can be Pac_kaging_ De.tails: WO‘?de" sy, N e, Carton for Solar Msanting
used for the waterproof of roof, car shed, sunshine shed and other supports. Excellent Delivery: Time:Nommally it takes: 15~20 days Tor produsiion
waterproofing property

Waterproof Mounting Specification

Installation Site waterproof of roof,car shed Ground clearance Customized

Panels Solar panel for any size Inclination Customized
Structural materials aluminum,stainless steel Panel direction Portrait or Landscape
Survival wind speed UP to 120MPH(50m/s) Design Standards BS 6399-2-1997
Design snow pressure Up to 30psf(1.4kN/m2) Warranty 10 years on material

Features

1.Bidirectional drainage structure, drainage velocity fast, good waterproof performance.
2.High quality and super appearance with full aluminum alloy structure.
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Projects of SunRack Solar Mounting System

Projects of SunRack Solar Mounting System

1.4MW SFS-GM-01 50KW SFS-GM-01B
Concrete Base Mount System(Kazakhstan) Ground Cement Mount System(USA)

800KW SFS-FR-02 3.5MW SFS-GM-04
Ballast Roof Racking(USA) Pile Ground Mount Structure(Japan)

200KW SFS-AM-01 100KW SFS-FR-01

Adjustable Mount Brackets(Mexico) Fixed Angle Mounting(Xiamen)
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300KW SFS-PM-06 500KW SFS-PR-01
Pole Mount(South Africa) Asbestos Roof Mount(Thailand)

500KW SFS-PR-01 300KW SFS-PR-01
Tile Roof Mount(Australia)

Tin Roof Mount(Philippine)

ik % - i
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12KW SFS-CP-03 Residential 300KW SFS-CP-03 Commercial
Carport Mount(USA) Carport Mount(Japan)
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Projects of SunRack Solar Mounting System

TMW SFS-WW
Walkway mount System (Thailand)

1MW SFSPR-01
Tin Roof clamp mount (Thailand)

2.5MW SFS-PR-01 10MW SFS-UTC-200
Tin roof clamp mount( Thailand) Thin Film Clamp Project (USA)

Using SunRack,enjoying sunshine

Projects of SunRack Solar Mounting System

2MW SFS-PR-01 4 MW SFS-PR-01
Tin roof solar mount (Vietnam) Tin Roof Clamp Racking (Vietnam)

250kw SFS-GM-02B 500KW SFS-CP-03
Ground Screw Mount System (Australia) Commercial Carport mount (Chile)

500KW SFS-PR-01 600 KW SFS-WW
Trapezoid roof mount ( Thailand) Walkway mount system ( Thailand)

900KW SFS-PR-01 900KW SFS-PR-01
Tin roof solar mount (Vietnam) Tin roof solar mount (Vietnam)
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Warning statements

A

A
A\
A

Putting more than 30 Volt across the sensor wiring
of the main power supply can lead to permanent
damage to the sensor.

For proper instrument grounding: use SR0O5 with its
original factory-made SRO5 cable. See chapter on
grounding and use of the shield.

Using the same Modbus address for more than one
device will lead to irregular behaviour of the entire
network.

Your data request may need an offset of +1 for each
SRO5 register number, depending on processing by
the network master. Consult the manual of the
device acting as the local master.

Modbus® is a registered trademark of Schneider Electric, licensed to the Modbus Organization, Inc.

SR05-D1A3 & SR05-D2A2 manual v1817 2/79


http://www.hukseflux.com/

Hukseflux

Thermal Sensors

List of symbols

Quantities Symbol Unit
Voltage output U Y
Sensitivity S V/(W/m?)
Solar irradiance E W/m?
Output of 0-1 V U Vv
Transmitted range of 0-1 V r W/m?
Output of 4-20 mA current loop I A
Resistance R Q
Transmitted range of 4-20 mA r W/m?

(see also appendix 9.6 on meteorological quantities)
Subscripts

Not applicable
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Introduction

SRO5 series is the most affordable range of pyranometers meeting ISO 9060 second
class requirements. They are ideal for general solar radiation measurements in (agro-)
meteorological networks and PV monitoring systems. SR05’s are easy to mount and
install. Various outputs are available, both digital and analogue, for ease of integration.

SRO5 pyranometer measures solar radiation received by a plane surface, in W/m?, from a
180 ° field of view angle. Different configurations are available, depending on its
mounting and the output needed.

SRO5 employs a thermopile sensor with black coated surface, one dome and an anodised
aluminium body with visible bubble level. SR0O5 has a variety of industry standard
outputs, both digital and analogue:

e Version SR05-D1A3: digital sensor with Modbus over RS-485 and analogue 0-1 V output
e Version SR05-D2A2: digital sensor with Modbus over TTL and analogue 4-20 mA output
e Version SR05-A1: analogue sensor with analogue millivolt output

and

e Version SR05-D1A3-PV: digital with Modbus over RS-485, alternative for PV reference cell

This user manual covers use of two digital sensors in the SR0O5 series range:
SRO05-D1A3 and SR05-D2A2. Specifications of these versions differ from those
of the digital SR0O5-D1A3-PV version and of the analogue version of model
SRO05: SR05-A1. For SR0O5-D1A3-PV or SR05-A1 use, consult the separate SR05-
D1A3-PV or SR05-A1 user manual.

Benefits of the digital SRO5 series:
e Industry standard digital outputs: easy implementation and servicing

e Easy mounting and levelling
e Pricing: second class pyranometers finally affordable for large networks

Figure 0.1 SRO5 digital second class pyranometer seen from above

SR05-D1A3 & SR05-D2A2 manual v1817 6/79
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Optionally the sensor has a unique ball levelling mechanism and / or tube mount, for
easy installation.

@ =
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Thermal Sensor™
M | — —
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Figure 0.2 On the left SRO5 digital second class pyranometer with bubble level and M12-A
cable connector in its standard configuration (3 metre cable standard included); on the
right SRO5 with optional ball levelling, for easy mounting and levelling on (non-)horizontal
surfaces (included mounting bolts not displayed)

Figure 0.3 SRO5 digital second class pyranometer with optional ball levelling and tube
mount for easy mounting and levelling on a tube (tube not included)
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For communication between a PC and SR05-D1A3 and/or SR05-D2A2, the Hukseflux
Sensor Manager software is downloadable. It allows the user to plot and export data, and
change the SR05 Modbus address and its communication settings.

Hukiafiux Senzor Mandger

t Hukseflux

Therrmal Sensors
warnisly = [ ]
L .z &1 SROS-DIA3 3473 CoMi  Modsus osdes § AW T

SROS5-DIA2 3486 " 2 ativn 1LBS Wimi 29.84 %

&/ LiveChast window

.....

Loed deleity

[ Shom lngeedt

w3l oy | Expost cinte

Figure 0.4 User interface of the Sensor Manager

SR05-D1A3 is suited for use in SCADA (Supervisory Control And Data Acquisition)
systems, supporting Modbus RTU (Remote Terminal Unit) protocol over RS-485. In these
networks the sensor operates as a slave. Using SR05-D1A3 in a network is easy. Once it
has the correct Modbus address and communication settings and is connected to a power
supply, the instrument can be used in RS-485 networks. A typical network will request
the irradiance (registers 2 + 3) and temperature data (register 6) every 1 second, and
eventually store the averages every 60 seconds. How to issue a request, process the
register content and convert it to useful data is described in the paragraphs about
network communication. The user should have sound knowledge of the Modbus
communication protocol when installing sensors in a network. When using the analogue
0 to 1 V output provided by SR05-D1A3, the instrument can be connected directly to
commonly used datalogging systems capable of handling a 0 to 1 V signal.

Version SR05-D1A3-PV, also with digital Modbus over RS-485 and 0-1 V output, is
available as a perfect alternative for PV reference cells. Please see SR0O5-D1A3-PV’s

separate brochure and user manual.

When using SR05-D2A2’s digital output, it can be connected to TTL devices via Modbus
over TTL, or when using SR05-D2A2’s analogue 4 to 20 mA output, to commonly used
datalogging systems capable of handling a 4 to 20 mA current loop signal.
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All SRO5 versions should be used in accordance with the recommended practices of ISO,
WMO and ASTM.

Suggested use for SR05:

e general solar radiation measurements
e (agro-)meteorological networks
e PV power plant monitoring

The recommended calibration interval of pyranometers is 2 years. The registers
containing the applied sensitivity and the calibration history of the digital versions of
SRO5 are accessible for users with a password. This allows the user to choose his own
local calibration service. The same register access may also be used for remotely
controlled re-calibration of pyranometers in the field. Ask Hukseflux for information on
this feature and on ISO and ASTM standardised procedures for field calibration.

The ASTM E2848 “Standard Test Method for Reporting Photovoltaic Non-Concentrator
System Performance” (issued end 2011) confirms that a pyranometer is the preferred
instrument for PV system performance monitoring. SR0O5 pyranometer complies with the
requirements of this standard. For more information, see our pyranometer selection
guide.

WMO has approved the “pyranometric method” to calculate sunshine duration from
pyranometer measurements in WMO-No. 8, Guide to Meteorological Instruments and
Methods of Observation. This implies that SRO5 may be used, in combination with
appropriate software, to estimate sunshine duration. This is much more cost-effective
than using a dedicated sunshine duration sensor. Ask for our application note.
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1 Ordering and checking at delivery

1.1 Ordering SRO05

There are two standard configurations for the digital model SR05, each with several
options:
e SR05-D1A3 (formerly known as SR05-DA1):
with Modbus over RS-485 and 0-1 V output. standard cable length: 3 metres
e SRO05-D2A2 (formerly known as SR05-DA2):
with Modbus over TTL and 4-20 mA current loop output. standard cable length: 3 metres

Common options are:

e longer cable (10, 20 metres). Specify total cable length

e extension cable with connector pair (10, 20 metres). Specify total cable length
e ball levelling

e tube mount with ball levelling (for tube diameters 25 to 40 mm)

Ball levelling and tube mount are suited for retrofitting.

Table 1.1.1 Ordering codes for the digital versions of model SR05

VERSIONS OF SRO5 (part numbers), without cable

SR05-D1A3 digital second class pyranometer, with Modbus over RS-485
and 0-1 V output

SR05-D1A3-BL digital second class pyranometer, with Modbus over RS-485
and 0-1 V output, with ball levelling

SR05-D1A3-TMBL digital second class pyranometer, with Modbus over RS-485
and 0-1 V output, with tube mount on ball levelling

SR05-D2A2 digital second class pyranometer, with Modbus over TTL and
4-20 mA output

SR05-D2A2-BL digital second class pyranometer, with Modbus over TTL and
4-20 mA output, with ball levelling

SR05-D2A2-TMBL digital second class pyranometer, with Modbus over TTL and

4-20 mA output, with tube mount on ball levelling

CABLE FOR SRO05, with female M12-A connector at sensor end, non-stripped on other end

*-03" after SRO5 part number standard cable length: 3 m
‘-10’ after SRO5 part number cable length: 10 m
‘-20’ after SRO5 part number cable length: 20 m

CABLE EXTENSION FOR SRO05, with male and female M12-A connectors

CO6E-10 cable length: 10 m

CO6E-20 cable length: 20 m

An extension cable (with connector pair) can be used in combination with a regular cable
(with one connector at sensor end) to make alternative SR05 cable lengths possible.

Example: Cable length needed: 15 m. In this case, it is easiest to buy SR05 with a 20 m
cable and to cut it to desired length.

Example: Cable length needed: 30 m. In this case, it is easiest to buy SR05 with 10 m
cable and a cable extension of 20 m.
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1.2 Included items
Arriving at the customer, the delivery should include:

e pyranometer SR05
e cable of the length as ordered
e product certificate matching the instrument serial number

For SRO5-DxAx-BL, also
e ball levelling

e 4 mm hex key

e 1 xshim

e 2 x M5x20 bolts

e 2 Xx M5 nuts

For SRO5-DxAx-TMBL, also
e ball levelling

e 4 mm hex key
e 1 Xxshim

e 2 x M5x20 bolts
e 2 X M5 nuts

e tube mount

e 2 x M5x30 bolts
e 2 x M5x40 bolts

Please store the certificate in a safe place.
The Hukseflux Sensor Manager can be downloaded via www.hukseflux.com/downloads

=
— —— . f
— — - ! | -
—_ ! — — |
® Ly p '
SRO5-DxAXx SRO5-DxAx-BL SRO5-DxAx-TMBL

Figure 1.2.1 From left to right: SRO5-DxAx, SRO5-DxAx-BL, and SRO5-DxAx-TMBL
(nuts and bolts, tools and certificates are not shown, tube itself is not included)
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1.3 Quick instrument check

A quick test of the instrument can be done by connecting it to a PC and installing the
Sensor Manager software. See the chapters on installation and PC communication for
directions.

1. At power-up the signal may have a temporary output level different from zero; an
offset. Let this offset settle down.

2. Check if the sensor reacts to light: expose the sensor to a strong light source, for
instance a 100 W light bulb at 0.1 m distance. The signal should read > 100 W/m? now.
Darken the sensor either by putting something over it or switching off the light. The
instrument irradiance output should go down and within one minute approach 0 W/m?.
3. Inspect the bubble level.

4. Inspect the instrument for any damage.

5. Check the instrument serial number as indicated by the software against the label on
the instrument and against the certificates provided with the instrument.
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Power and control cables

o Info

* H1Z272-K (code designation according
to EN 50618)

« Substitudes previous OLFLEX®
SOLAR XLR-R

Benefits

H0DHOD

Special applications « Photovoltaic

N

OLFLEX® SOLAR XLR-E

Cross-linked solar cables - type H122Z72-K certified according to EN 50618

LAPP KABEL STUTTGART OLFLEX® SOLAR XLR-E (¢ . ==

Norm references / Approvals

» Robust against mechanical impacts

» For outdoor applications

« Extruded colour stripe serves as reverse
polarity protection during installation.
Exact quantity control during installation
by meter marking on the cable sheath
Reduction of flame propagation and of
toxic combustion gases in the event of fire

Application range

» For use in photovoltaic-systems with rated
voltage 1500 V DC

For the cabling between the solar modules
and as extension cable between the
module strings and the DC/AC inverter
Gable and flat roof photovoltaic systems
Photovoltaic plants and solar parks

Not suitable for direct burial, Installation
according to IEC 60364-5-52, respectively
HD 60364-5-52

Product features

» Halogen-free and flame-retardant

» Weather/UV-resistant acc. to EN 50618,
appendix E

» Ozone-resistant according to EN 50396

* XLR-E = X-Linked Radiated-EN Standard
Proven electron beam cross-linked quality

* H1Z272-K (code designation according to

EN 50618)

« Items with other cross-sections on request

Product Make-up

Fine-wire, tinned-copper conductor
Core insulation made of electron beam

cross-linked copolymer

Colour of core insulation: white
Outer sheath made of electron beam

cross-linked copolymer

Outer sheath colour: black respectively

black with red stripe

Technical data

Classification

ETIM 5.0 Class-ID: EC001578
ETIM 5.0 Class-Description:
Flexible cable

Conductor stranding
Fine wire according to VDE 0295,
class 5/1EC 60228 class 5

Minimum bending radius
Fixed installation: 4 x outer diameter

Nominal voltage
ACU,/U:1,0/1,0 kV
DCU,/U:1,5/1,5kV

Max. permissible operating voltage:
DC 1,8 kV

Test voltage
AC 6500 V

Current rating
Im compliance with EN 50618,
Table A.3

Temperature range

-40°C to +120°C max. conductor
temperature based on EN 60216-1
Ambient temperature range according
to EN 50618: -40°C to +90°C

Article number ‘ Conductor cross-section (mm?) ‘

Outer diameter (mm)

 Copper index (kg/km)

Weight (kg/km)

OLFLEX® SOLAR XLR-E

Core insulation: white / Outer sheath: black
1023652 4.0

5.4 38.4 66 |
1023653 6.0 6 57.6 89.4
1023654 10.0 7.2 96 136.3
1023655 16.0 8.4 153.6 207.2
Core insulation: white / Outer sheath: black with red stripe
| 1023667 4.0 5.4 38.4 66 | |
1023668 6.0 6 57.6 89.4
1023669 10.0 7.2 96 136.3
1023670 16.0 8.4 153.6 207.2

Unless specified otherwise, the shown product values are nominal values. Detailed values (e.g. tolerances) are available upon request.
Copper price basis: EUR 150/100 kg. Refer to catalogue appendix T17 for the definition and calculation of copper-related surcharges.
Please find our standard lengths at: www.lappkabel.de/en/cable-standardlengths

Packaging size: Coil 100 m; Drum (500; 1000) m

Photographs are not to scale and do not represent detailed images of the respective products.

Similar products

+ OLFLEX® SOLAR XLWP refer to main catalogue 2016 /17

Accessories

EPIC® CRIMPTOOL refer to main catalogue 2016/17
EPIC® SOLAR 4 M refer to main catalogue 2016/17
EPIC® SOLAR 4 F refer to main catalogue 2016 /17
KS 20 cable shears refer to page 33

For current information see: lappsea.lappgroup.com
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Technical catalogue - Preliminary

New low voltage moulded-case
circuit-breakers

Power and productivity
for a better world™




Construction characteristics
General information

Double insulation

Protection degrees

Test pushbotton

1/2

18052 1A 2F003)

1BDC2IGE P0G

Tha refarences in round brackats & jn the technical catalogua rafer to the Glossary in the final charter of the technical
catalogua.

All the moulded-case circuit-breakers in the SACE FORMULA family are constructed in ac-

cordance with the following construction characteristics:

e double insulation©14;

e positive operation©1-9;

e jsolation behaviour©'o),

e gclectromagnetic compatibility©2;

e fropicalization©'#),

e power supply from the top towards the bottom or vice versa;

e versatility of the installation. Itis possible to mount the circuit-breaker either in the horizontal,
vertical, or lying down position without undergoing any derating of the rated characteristics;

e no nominal performance derating for use up to an altitude of 2000m. Above 2000m, the
properties of the atmosphere (compaosition of the air, dielectric strength, cooling power and
pressure) change, having animpact on the main parameters which define the circuit-breaker.
The table below gives the changes to the main performance parameters;

Altitude . 2000m  3000m  4000m  5000m
‘ Al AZ-A3 L AT A2-A3. AT AZ-A3. A1 A2-A3
Rated service voltage, Us  "[V]: 500 © 550 - 440 484 - 390 429 - 340 :@ 574

Rated uninterrupted current - % | 100 100

e SACE FORMULA circuit-breakers can be used in ambient with a temperature between -25°C
+70°C and stored in a room with atmospheric temperature between -40°C +70°C. For a use
at different temperatures from +40°C, see the paragraph on "temperature performances”
in the Characteristics Curve and Technical Information chapter;

e different protection degrees IP (International Protection) ©1-2;

| Gircuit-breaker | Gircuit-breaker | Gircuit-breaker | Gircuit-breaker | Gircuit-breaker : Gircuit-breaker

. withfront | withoutfront™ | with RHERHD |  with HTC = withLTC .  with FLD
LA W4 . W2 - P4 - W& WP P4
P20 P20 P20 P40 P30 P20

{1} During installation of the electrical accessories

e circuit-breaker weights;

Weights ' A1 [Kg] ' A2 [Kg] i A3 [Kg]
Clrouit-breaker 1 pole i 0245 037 g
Qircuil-breaker 2 poles 04?

C

éir(;ui[.brre‘ake;ﬂpdgs - 0925

e all the SACE FORMULA circuit-breakers are fitted with a Test pushbutton which allows
the release test to be done. This test must be carried out with the circuit-breaker closed.
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Construction characteristics
Identification of the SACE FORMULA circuit-breakers
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The characteristics of the circuit-breakers are given on the label on the front of the circuit-
breaker, and on the side label,

Front label
7
SACE A1
1 SACE FORMULA Us—550VAC / 250VDC
AiIN 125 ON U690V Uimp=6kV 1
9 IEC 60947-2 Cat. A ™\v 50-60Hz
Ue | lcu | lcs
(kA) | (% Icu)
ABB SACE C E
Italy ——- 2P in series
10 =& | off 250 50
T =l
i In=125A
2
25
14 |8 2 12
Side label
1 1. Name of the circuit-breaker and
performance level,
9 2. In: rated uninterrupted current®;
7 SACE'FORMULA AN 125' IEC 60947-2 3. LJirlltﬂn- r?fed impulse withstand
voltage®;
4 U?ZSSOV AC /.250\/ bC 3 4. Uit insulation voltage®;
Ui=690V Uimp=6kV 5. lcs: rated short-circuit service
Ue (V) 240|415 | 480 [ 550 | 250 breaking capacity”;
6 lou (KA) 100| 36 | 18 | 10 10 6. I;,u' thed ultimaltta. short-circuit
reaking capacity”;
Ics (% lcu)| 50 | 25 | 25 | 25 50 ) .
5 / — 7. LUe: rated service voltage™;
13 Cat. A v ""2P 8. Symbol of isclation behaviour®;
g L 50-60Hz In series 9. Reference Standard IEG 60947-2%;
£ ABB SACE 14 10. Sarial number;
£ ltaly S/N: c € 11. Anti-forgery;
% 1 O 12. Test pushbutton;

13. Category of use;
14. CE Marking.

* in compliance with the [EC 60347-2 Standard

18DC21003200201
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Circuit-breakers for power distribution
General characteristics

2/2

The SACE FORMULA circuit-breakers from 15A to 630A consist of the interruption part together
with the trip unit and they can be installed;

o directly on the back plate of the cubicles;

e on a DIN rail (A1 and A2);

e phack door (A1, A2 and A3, 2-3 4 poles).

They are characterised by:

o fixed version;

e polarity: 1 pole (A1 and A2), 2 poles (A1 and A2), 3 poles (A1, A2 and A3), 4 poles (A1, A2
and A3);

e maximum breaking capacity of 30kA for A1 and 36kA for A2 and of 50kA for A3 at 415V AC;

e fixed thermomagnetic trip unit [TMF) for protection of networks in alternating and direct
current (A1, A2, A3),

e ELT LI electronic trip unit with fixed adjustment thresholds for the protection of networks
in alternating current (A3);

e only two depths: B0mm (A1, AZ) and 103.5mm (A3);

e standard front terminals.

SACE FORMULA A1

1 pole 2 poles 3 poles 4 poles

SACE FORMULA A2

1pole 2 poles 3 poles 4 poles

SACE FORMULA A3

180C21003200201



A1

A2

A3

AL 125

Frame sizg ©21

250

400/830

Rated current In ©z:2) 15 125

125...250

830

1234

1,28 4

. 320

3, 4

550 (2p-8p-4p); 415 (1p)

860 (2p-3p-4pl; 416 (1p)

550

250 (2p-3p-4p); 125 (1)

250 (2p-3p-4ph 125 (1p)

250

690

&

Varsions

Performance Lavel :

Fixed

Poles DTN

Sam am

o b

85 | 85 .

Tqo0

o

36 36 ¢

m.c] 18 25:25: 5 30 -

588

36 36 -

[AC) 15 =

g

5 36

10 - 15 - 18

1B

51 - ba - b0

{10

2

So5 o5
10 | 20 ¢
10

§ 1 -1 8- i40]

lcu @ 125 Y (DC} pole

L0

185

o0 250V 100) 2 poled i seres SRR

g

P@s a6 ¢

Rated short-circuit service breaking capacity, les ezm

% 50%

S 50%

50% - 50%

50%

50% | 50%

- 50%

100%: 50% - 50% |

50%

50% | 50%

95% 5

100%: 50%  50%

50%

50%  50% :

b 25% 5

150%

150%

50% | 50% :

80% .-
95% 50% - 50% | 50% | 50% | 50% ; 50%

6 25% | 50¢

50% -

50%

50%  50% :

5 8 550 50.60 2 4) e JALSO% SO% . DS - 25% 9%% ¢

66 @ 250V (501 2 poles R cdo L P B

50% ;-

50%

50%  50% : §

6 50% |

50% : 50% !

50%

L 50%  50%

Rated short-circuit making capacity, lem ©>®

oo

36

105 525

105

187 | 187

220

756

© 3.8

‘525175

756

756758

106

' B3

s

625 7.5

{756

756 75.8

104

40

525

52,5 75.8

106

7

36

36

525 525

73.8

|¢rg_~. @500 V ,.5,0. 60 Hz (AC)

s = A A

RETR

7

17 © 40

:52.5

lerm @ 550 V 50-80 Hz (AC)

1886

My

P40

Utilization category (IEC 60947-2) ©29 A

g = apd

A

17 30

A

|IEC 60947-2

1EC 60647-2

DIN EN 50022

DIN EN 50022

8500

10000

1800

4000

W18

15

15

18

Dimensions 1 pé 25,4x60x130

36x80x150

(Width x Depth x Height] 2 poles . 508606190

TOx60x150

3 poles TE.2xB0x130

105x60x150

101.6x60x130

140x60x150

0.245

0.370

0.470
Weight

0.730

0700

1.100

3.

28

0925

Trip Unit @0

1.450

4,

15

‘B (up to 5004)

‘M up to 6304)

2/3
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BANGKOK CABLE CO., LTD.

= BCC | Comercomicron
=

0.6/1 kV CV (FR-CV optional)*

1 CORE - CROSSLINKED POLYETHYLENE POWER CABLE

BANGKOK CABLE 0.6/1 kV CV

Construction

, , Reference Standard :
1. Conductor . Circular stfranded or circular compacted

stfranded annealed copper IEC 60502-1
2. Insulation : Cross-linked polyethylene (XLPE), Natural colour
3. Sheath : Polyvinyl chloride (PVC), Black colour, Classification

(Optional : FR-PVC)* .
Maximum conductor temperature . 9p°C

Maximum circuit voltage : 1,000 V

AC test voltage : 3,500 V

Application

For general purpose power distribution in dry or wet location,

installation exposed in conduit or duct or direct burial in ground.

1.5 7 1.53 0.7 1.4 6.5 12.1 2,550 27 33 50 500
2.5 7 1.98 0.7 1.4 7.0 7.41 2,100 38 43 60 500

4 7 2.49 0.7 1.4 7.5 4.61 1,700 51 56 80 500

6 7 3.09 0.7 1.4 8.0 3.08 1,450 66 71 110 500
10 6 3.72 0.7 1.4 9.0 1.83 1,250 92 94 150 500
16 6 4.69 0.7 1.4 9.5 1.15 1,000 124 120 210 500
25 6 5.90 0.9 1.4 11.5 0.727 1,050 166 165 310 500
35 6 6.95 0.9 1.4 12.5 0.524 900 206 185 410 500
50 6 8.33 1.0 1.4 14.0 0.387 850 259 225 550 500
70 12 9.73 1.1 1.4 15.5 0.268 800 321 275 750 500
95 15 11.43 1.1 1.5 17.5 0.193 700 391 330 1,020 500
120 18 12.95 12 1.5 19.5 0.153 650 455 375 1,270 500
150 18 14.27 1.4 1.6 21.5 0.124 700 525 425 1.560 500
185 30 15.98 1.6 1.6 23.5 0.0991 700 602 480 1,940 500
240 34 18.47 1.7 1.7 26.5 0.0754 650 711 560 2,520 500
300 34 20.68 1.8 1.8 29.0 0.0601 600 821 635 3,130 500
400 53 23.39 2.0 1.9 32.5 0.0470 600 988 725 3,980 500
500 53 26.67 2.2 20 36.5 0.0366 600 1,140 830 5,080 500
630 53 30.22 2.4 22 41.0 0.0283 550 1.323 945 6,540 400
800 53 34.00 2.6 2.3 45.5 0.0221 550 1,543 1,060 8.310 400

Revision : 03, May 2016 WWW-bOngOkCOble-Com-
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PHELPS DODGE CABLE TYPE CV
0.6/1 kV XLPE INSULATED AND
PVC SHEATHED POWER CABLES (TYPE CV), SINGLE CORE

CONSTRUCTION
Conductor  : Concentric stranded annealed copper (1.5 up to 6 mm?)

Conductor or Compact round stranded annealed copper
(10 up to 630 mm?)
Insulation  : Cross-linked polyethylene (XLPE)
Color : Natural
XLPE Sheath . Polyvinyl chloride (PVC/ST2)

Insulation Color : Black

Optional : Polyethylene (PE/ST7), Flame retardant
polyvinyl chloride (FR-PVC] in accordance with
IEC 60332-3

PVC Sheath Application : For general purpose power distribution in wet or dry

locations, installed in air, conduit, duct, trench, cable
tray or direct burial in ground.

Rated voltage : 0.6/1 (1.2) kV

Ug/U (Up,) 600 Volts between conductor and earth
1000 Volts between conductors
1200 Volts maximum system voltage

Maximum : 90 9C (Normal operation)
conductor

temperature

Voltage test : 3.5 kVac or 8.4 kVdc / 5 minutes
Reference : |[EC 60502-1

standard

4 | LOW VOLTAGE POWER AND CONTROL CABLES
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PHELPS DODGE CABLE TYPE CV
0.6/1 kV XLPE INSULATED AND
PVC SHEATHED POWER CABLES (TYPE CV), SINGLE CORE

Nominal Number of | Diameter of Nominal Diameter Nominal Overall Cable Minimum Maximum Standard
sectional area wire Conductor Thickness of Thickness Diameter weight bending pulling packing
(min) approx.) of Insulation of approx.) approx.) radius tension
Insulation (approx.) Sheath

mm mm mm mm mm kg / km mm kN
1.5 7 1.6 0.7 3.3 1.4 8 54 32 0.11 500/R
2.5 7 2.0 0.7 3.7 1.4 8 67 32 0.18 500/R
4 7 2.6 0.7 4.3 1.4 9 87 36 0.28 500/R

[ ¢ 7 3.1 0.7 48 1.4 9 11 36 0.42 _ 500/R |

10 6 3.7 0.7 5.5 1.4 10 148 40 0.70 500/R
16 6 4.7 0.7 6.4 1.4 M 209 L 1.12 500/R
25 b 5.9 0.9 8.1 1.4 12 309 48 1.76 500/R
35 6 7.0 0.9 9.2 1.4 13 406 52 2.46 500/R
50 6 8.1 1.0 10.4 1.4 15 529 60 3.51 500/R
70 12 9.7 1.1 12.3 1.4 16 739 b4 4.92 500/R
95 15 1.4 1.1 14.0 1.5 18 1,002 72 6.67 500/R
120 18 12.8 1.2 15.6 1.5 20 1,241 80 8.43 500/R
150 18 14.2 1.4 17.5 1.6 22 1,529 88 10.53 500/R
185 30 15.9 1.6 19.7 1.6 24 1,893 96 12.99 500/R
240 34 18.2 1.7 22.4 1.7 27 2,459 135 16.85 500/R
300 34 20.3 1.8 24.6 1.8 30 3,060 150 21.07 500/R
400 53 23.0 2.0 27.8 1.9 33 3,887 165 28.09 300/R
500 53 26.1 2.2 31.5 2.0 37 4,956 185 35.11 300/R
630 53 29.9 2.4 35.8 2.2 41 6,391 205 44.24 300/R
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6 plmlps

J Inmrllaﬂmlal

PHELPS DODGE CABLE TYPE CV
0.6/1 kV XLPE INSULATED AND
PVC SHEATHED POWER CABLES (TYPE CV), SINGLE CORE

Nominal | Maximum | Minimum | ACResistance at Inductance Zero Sequence Impedance Voltage Drop PF = 0.8 Ampacities Ampacities
sectional | DC.Resist- | insulation 90°C direct burialat | infreeair at40°C
area | anceof Cdr. | resistance 25°C ground ambient
at 20°C at 20°C temp.A
RH0120
Dept im

0/km | M0-km Trefoil

mmnunummm

1.5 12.1 1,021 15.43 15.43 0.450 0.519 15.577 2.415 15.577 2.362 24.856 24.882 33
2.5 7.41 842  9.45 9.45 0.414 0.484 9597 2384 9597 2332 15.274 15300 43 42 36 31
4 4.61 698 588 588 0.383 0.453 6.027 2353 6.027 2301 9.550 9.576 56 54 47 40

[ 6 3.08 591 393 3.93 0.359 0.428 4.076 2.326 4.076 2273 6.419 6.445 70 67 60 51 |
10 1.83 511 233 233 0340 0.410 2.482 2301 2482 2249 3.862 3888 91 88 81 69
16 1.15 419 1.47 1.47 0317 0387 1.615 2.267 1.615 2214 2.466 2.492 117 113 108 92
25 0.727 426 0.927 0.927 0.304 0.374 1.076 2.224 1.076 2.171 1.598 1.624 150 144 146 124
35 0.524 369 0.668 0.668 0.291 0.360 0.817 2.197 0.817 2.144 1.179 1.205 180 172 180 153
50 0.387 351 0.494 0.494 0.281 0.351 0.643 2.167 0.643 2.114 0.896 0.922 213 204 220 187
70 0.268 327 0.342 0.342 0.272 0.341 0.491 2.135 0.491 2.082 0.650 0.676 259 248 279 237
95 0.193 282 0.247 0.247 0.264 0.333 0.396 2.104 0.396 2.052 0.495 0.521 310 296 347 294
120  0.153 275 0.196 0.196 0.259 0.329 0.345 2.081 0.345 2.029 0.412 0.437 352 336 405 343
150 0.124 287 0.160 0.159 0.259 0.329 0.309 2.057 0.308 2.005 0.353 0.379 394 376 469 397
185 0.0991 293 0.128 0.128 0.256 0.326 0.277 2.034 0.276 1.981 0.302 0.327 443 424 544 461
240 0.0754 272 0.099 0.098 0.252 0.321 0.248 2.005 0.247 1.953 0.253 0.278 512 489 655 552
300 0.0601 260 0.080 0.079 0.249 0.319 0.229 1.983 0.228 1.931 0.222 0.246 576 549 760 638
400 0.0470 256 0.064 0.063 0.247 0316 0.213 1.956 0.212 1.904 0.196 0.220 649 620 890 744
500 0.0366 248 0.052 0.050 0.244 0.314 0.201 1.929 0.199 1.877 0.176 0.199 730 697 1046 866
630 0.0283 237 0.043 0.041 0.242 0.312 0.192 1.900 0.189 1.848 0.160 0.182 818 779 1233 1007

8 | LOW VOLTAGE POWER AND CONTROL CABLES
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Project name : Installation Solar Rooftop 188.86 kWp

vwGULF o | i SUSUNN
- Location : NiKhomusahakam Hi Tech Bang Pa In e CERAMICS
. Plan . Done |:| Going on

Month-12
Task Team

Period

1. PV-Module, Mounting system and DC Cables interconnections

1.1 Visual inspection of all modules for damage. Plan
Actual

1.2 Spot check of module clamps to ensure they are not loosened. Plan

if necessary, fixing and replacing the clamp. Actual

1.3 Controlling that the modules are not polluted thus affecting Plan
the power generation with an unsual strong pollution, module

cleaning. Actual
< Plan
S |[1.4 Visual inspection of all visible cable damage.
= Actual
o
1.5 String-level open-circuit voltage, DC operating current test Plan
and |-V curve traces on strings. Actual
1.6 Visual inspection of Solar Facility's general site conditions, PV Pl
arrays electrical equipment, mounting structure, fence, shading, an
trackers, vegetation , animal damage, erosion, corrosion, and
; Actual
discolored panels.
Plan Rain Season
1.7 PV-Module Cleaning
Actua HENEEEEEEEEEN
2. Inverter
2.1 inverter preventive maintenance for inverters per Plan
manufacturer's operating guidelines. Actual
Plan
2.2 Clean inverter cabinet air vents and well function checking.
Actual
2.3 Clean and change inverter air filters, if present, per Plan
manufacturer's warranty. Actual
2.4 Clean and remove dust from inverter heat sinks per Plan
- manufacturer's warranty requirements. Actual
5
= Plan
© [2.5 Checking the proper function of the inverter's remote control
Actual
Plan
2.6 Visual checking of fuses
Actual
2.7 Checking of safety circuit for switching off the grid contactor  |Plan
in case of a failure (e.g. emergency off, over/under voltage,
temperature) Actual
Plan
2.8 Replacing of heavity contaminated filter material
Actual
3. Combiner box, Switch Board, MV areas and Equipment
3.1 Checking of the inside of the combiner box for heavy dust Plan
deposits, dirt, humidity, and water penetration from outside Actual
Plan
3.2 Checking of electrical connections
Actual
Plan
3.3 Visual checking of fuses
Actual
3.4 Visual inspection of the transformer, AC-Switch board and Plan
< |switchgear cleaning. Actual
§
@ Plan
3.5 Grounding Checking
Actual
Plan
3.6 Equipment Thermal Testing
Actual
3.7 RMU, MDB, Transformer ; Visual checking by follow RMU Plan
check list, MDB Check list and Transformer Check list Actual
Plan
3.8 HV Cableing, Visual check
Actual
4. Monitoring System/ Weather Station/ Communication System
4.1 Checking of the inside of the monitoring enclosure for heavy Plan
dust deposits, dirt, humidity, and water penetration from outside Actual
Plan
4.2 Checking of sensor and communication cabling
Actual
4.3 Checking of orientation and installation of the irradiance and Plan
temperature sensors Actual
E Plan
§ 4.4 Checking of calibration of pyranometer
@ Actual
Plan
4.5 Checking of connectivity of the SIM card provider
Actual
Plan
4.6 Opdating necessary software and licenses
Actual
Plan
4.7 Weather reporting
Actual
5. Miscellanecous
5.1 Mechanical mowing/removal of vegatative growth between Pl
rows, under modules, perimater of arrats, at and around the an
- inverter housings and control room, and other areas within the
€ |fencing perimeter installed by the Operator on the Owner's site Actual
§ to maintain peak operating efficency and tidiness.
© IS ZIVIECanTCaT TOWTNE/ TEMOVaT OT VEgaTative BTOWTH DETWEET
rows, under modules, perimater of arrats, at and around the Plan
inverter housings and control room, and other areas within the Actual
fencine Mechanical mawine/removal of vesatative srowth




