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Smart String Inverter

Higher Revenue

Max. efficiency 98.65%

Simple & Easy

25 kg

WINNER

e

HUAWEI

Safe & Reliable

Arc fault protection
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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

Grid connection standards

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

Version No.:02-(20190512)

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
200V
600 V
22A
30A
2
a
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
20A 252 A 285A 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)
P65

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

uld probably damage inverter.

SOLAR.HUAWEILCOM/EU/



\J )
Smart String Inverter %m% Smart String Inverter (SUN2000-36KTL) gﬁ

SUN2000-36KTL

Technical Specifications

SUN2000-36KTL

Efficiency
Max. Efficiency 98.6%
European Efficiency 98.4%
Input
Max. Input Voltage 1,100 V
Max. Current per MPPT 22A
Max. Short Circuit Current per MPPT 30A
Start Voltage 250V
MPPT Operating Voltage Range 200 V ~ 1,000 V
Rated Input Voltage 620 V
Number of Inputs 8
Number of MPP Trackers 4
n Output
Rated AC Active Power 36,000 W
Max. AC Apparent Power 40,000 VA

Max. AC Active Power (cosd=1)
Rated Output Voltage
Rated AC Grid Frequency
Rated Output Current
Max. Output Current

Default 40,000 W; 36,000 W optional in settings
220 V380 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

Adjustable Power Factor Range 0.81G..0.8LD
Max Total Harmonic Distortion <3%
Protection

Input-side Disconnection Device Yes
== . w A EEERAD T, Antiislanding Protection Yes
- - B AC Overcurrent Protection Yes
- DC Reverse-polarity Protection Yes
b L PV-array String Fault Monitoring Yes

DC Surge Arrester Type Il

AC Surge Arrester Type Il
DC Insulation Resistance Detection Yes
Residual Current Monitoring Unit Yes

Always Available for Highest Yields

Display LED Indicators, Bluetooth + APP =

¢ RS485 Yes 8
Smart Use Yes S

T e . Power Line Communication (PLC) Yes =

®  8strings intelligent monitoring and fast trouble-shooting General =]

®  Power Line Communication (PLC) supported
®  Smart |-V Curve Diagnosis supported

g Efficient

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

Cooling Method

Max. Operating Altitude

Communication

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.)

Relative Humidity 0~ 100%
. DC Connector Amphenol Helios H4
©  Max. efficiency 98.6% AAC Connector Waterproof PG Terminal + OT Connector
©  European efficiency 98.4% Protection Degree 1P65
® 4 MPPT per unit, effectively reducing string mismatch Topology Transformerless
standard Compliance (mare available upon request)
Certificate EN62109-1/-2, IEC62109-1/-2, EN 50530, IEC 62116, IEC 60068, IEC 61683
Grid Code IEC 61727, ASINZS, G59/3, PEA, MEA, Resolution No.7, VDE 0126-1-1

DC switch i i, safe and c ient for mai e

Efficiency Curve

Circuit Diagram

Residual Current Monitoring Unit (RCMU) integrated 0'0, b e
° «
Fuse free design 1 : )
M u
=" 2 Hee o] o
° v > =™ o— " eeu
—HE au ﬂ—ro‘
Q Reliable 2 os it i Dy
5} [—r) o Lol tl, 1l voac o a4
2 T et el o
®  Natural cooling technology @ — o T e
®  Protection degree of IP65 929 ° 7 oo b
® Type Il surge arresters for both DC and AC o b T
20% 40 60 00 R
Load SUN2000-36KTL

solar.huawei.com

Always Available for Highest Yields

solar.huawei.com




SUN2000-60KTL-MO

SUN2000-60KTL-MO g&
Technical Specification

Smart String Inverter

HUAWEI

12 strings intelligent monitoring

Technical Specification

SUN2000-60KTL-MO

Efficiency
G Max. efficiency 98.9% @480 V; 98.7% @380 V / 400 V
L= European efficiency 98.7% @480 V; 98.5% @380 V / 400 V
|
Input
Max. Input Voltage 1,100 V
Max. Current per MPPT 22A
Max. Short Circuit Current per MPPT 30A
Start Voltage 200V
| MPPT Operating Voltage Range 200V ~ 1,000 V

Max. efficiency 98.7%

Fuse free design

Type Il surge arresters for DC & AC

Rated Input Voltage
Number of MPP trackers

600 V @380 Vac / 400 Vac; 720 V @480 Vac
6

Max. number of inputs 12
QOutput
Rated AC Active Power 60,000 W
i Max. AC Apparent Power 66,000 VA
LY n Max. AC Active Power (cosdp=1) 66,000 W
Rated Output Voltage 220V / 380V, 230 V/ 400V, default 3W + N + PE; 3W + PE optional in settings; 277 V / 480 V, 3W + PE
Rated AC Grid Frequency 50 Hz / 60 Hz
Rated Output Current 91.2 A @380V, 86.7 A @400V, 72.2 A @480 V
Max. Output Current 100 A @380 V, 95.3 A @400 V, 79.4 A @480 V
Adjustable Power Factor Range 0.8 leading... 0.8 lagging
Max. Total Harmonic Distortion <3%
Protection
Input-side Disconnection Device Yes
Anti-islanding Protection Yes
AC Overcurrent Protection Yes
f DC Reverse-polarity Protection Yes
Yy PV-array String Fault Monitoring Yes
@ DC Surge Arrester Type Il
AC Surge Arrester Type Il
.. . DC Insulation Resistance Detection Yes
Smart Efficient Safe Reliable Residual Current Monitoring Unit Yes

Communication

Display LED Indicators, Bluetooth/WLAN + APP
RS485 Yes
usB Yes
Monitoring BUS (MBUS) Yes
- A, General Data
EfﬁCIency Curve Circuit Dlagram Dimensions (W x H x D) 1,075 x 555 x 300 mm (42.3 x 21.9 x 11.8 inch)
Efficiency [%] éig : 7 WeightA (with mounting plate) 74 kg (163.1 b))
100% e bt o ] Operating Temperature Range -25°C ~ 60°C (-13°F ~ 140°F)
9% — 6@ ‘ - bam| fiver y—s 2 Cooling Method Natural Convection
98% / 'E*J :’ L || pemc output ;‘E Max. Operating Altitude 4,000 m (13,123 ft.)
% % e - e SRy : Relative Humidity 0~ 100%
%% e b Elag DC Connector Amphenol Helios H4
9% 520V N 9:&‘“ AC Connector Waterproof PG Terminal + Terminal Clamp
94:/" . Zﬁj Lgr . Protection Degree P65
Z;: - : [p] [ Topology Transformerless
9% o ¢ 41
0% e Standard Compliance (more available upon request)
0% % % 0% 80% 100% o g g L | Certificate EN 62109-1/-2, IEC 62109-1/-2, EN 50530, IEC 62116, IEC 60068, IEC 61683
Semor Switeh2 Grid Connection Standards IEC 61727, VDE-AR-N4105, VDE 0126-1-1, BDEW, VDE 4120, UTE C 15-712-1, CEI 0-16, CEI 0-21, RD 661, RD 1699,
Load [%] SUN2000-60KTL-MO P.O. 12.3, RD 413, EN-50438-Turkey, EN-50438-Ireland, C10/11

SOLAR.HUAWEI.COM/EU/ Version No.:02-(20190512) SOLAR.HUAWEILCOM/EU/
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'SUNFO SON
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Using SunRack,enjoying sunshine

SUNRACK SOLAR

%;‘T
SUNFO SON
SOLAR MOUNTING EXPERT

Using SunRack,enjoying sunshine

Sunf P Xi Co.Ltd
irokshoroabesnth e iy 8 Sunforson Power Co.,Ltd
Tel:0592-5735570 Fax:0592-5115756

CHINA THAILAND VIETNAM

Wabsite:www. sunforsoncom Emailinfo@sunforson.com



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
BIFV eic. 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.

Production Process

Cutting

Funehing
and Brilling

Anéﬁfze

Pacéage

o]

Catalogue

Sulrack ABOUT SUNRACK

b FOREMOST COMPONENTS

n.A

PITCHED ROOF MOUNTING SYSTEM

FLAT ROOF MOUNTING SYSTEM

SUNRACK SOLAR CARPORT SYSTEM

. SUNRACK GROUND MOUNTING SYSTEM

QJ, FLOATING SOLAR MOUNTING SYStTEM

SUNRACK SOLAR WALKWAY SYSTEM

PACKAGING DETAILS
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SUNFO YSON SUNFO SON

ABOUT SUNRACK PATENT&CERTIFICATE

Using SunRackenjaying sunshine Using SunRack.enjoying sunshine

M PATENTS & CERTIFICATES
l 1 rac | . o Tﬂ;#gﬂ;i$5 {j

Fast and secure e S e

Bt ]

e LE LSS

O A W

B T D e

ABOUT SUNRACKIE IO

Trademark

T e ey ‘o Bt 7 Mk e T e e B
e e o S e e i e e e Lk s e

AS/NZS1170

Choose SunRack, Enjoy Sunshine

CEMaraup

e
L b it IR WATT e Vi S i o L

Why choose SunRack?

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

s - LUE S T RETTRE LATR [P RS
e 0 A B L B S LW LB R AR

Great Flexibility:With the SunRack Solar Mounting System, framed and frameless photoveltaic
modules can be easily mounted on roofs and ground.

Excelter::t Cﬂmp‘aﬁbi[i‘ty:Designed as versatile racking system. SunRack Solar Mounting System AS/NZS 1170 RoHS of Flat Roof M ourﬁ
can be widely applied on any module type.

High Accuracy: Without the need of on-site cutting, extending our unigque rail allows salar mounting — g Byl o SIRURERTE:
installation accurate to millimeter. = P e el e
oo B L L1, . SRR - = ol T NS
Excellent Adaptability: The adjustable height of the SunRack rail, allows the entire panel array to be e e e e
installed in a level, no matter how uneven the roof and ground surface is. LL T i
|: e | Emremaues | i .
Maximum Lifespan:choosing high quality extruded aluminum and stainiess steel materials. o l | !
Guaranteed Durability: Sunforsen mounting provides a guarantee of 10 years on the durability of S —— !
components. G SRS e S e | |
e : — | ; = : =
01 CE of Flat Roof Mount CE of Pitched Roof Mount CE of Ground Mount 02



SUNFO SON

FOREMOST COMPONENTS

SUNFO YSON

Using SunRackenjaying sunshine

FOREMOST COMPONENTS

Using SunRack.enjoying sunshine

SunRack Rails

SunRack Solar Module Clamps

Color: Natural Silver or Black Anodized
Compatibility Range: 30mm-~50mm Framed Solar Panel
Material: Anodized Extruded Aluminum &005-T5, A2-70 HEKEQW Socket Head Cap Ealt

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

i '

SunRack F-tai 3 SF5-5R3-X - #i Clclmmf':-:ﬁﬁ Dmmf‘l GOmimf4200m m.CustDrrrized a

SunRack Rail 5 SFS-SR5-X 2100mmy/ 2560mim/'3 100mm/4200mm/Customized Length End Clamp Group | SFS-ECG2/ECN2 | For framed panel with thickness 30mm/35mm/40mm/4smm/50mm
SunRack Rail 7 - SF5-BR7-X 211.‘}Dmm."; .;Zﬁﬁﬂmmf..‘imﬂmmf%m“m;*'ﬁuatumized Length I - G/Flat Nut | SFS-G /SFS-NM Eor aluminum rail

SunRack Rail & SFS-8Re-X 2100mmy/256 0mm/3100mm/4200mm/Customized Length

Splice Connector SFS-5C-X For Rail 3/5/7/8

SF3-MC2

SF3-MCN2

SFS-MCG2 SFS-MCG2B
SFS-SR3 SFS-8R5 SFS-SR7 SFS-SRa
SFS-EC1 SFS-ECN? SFS-ECG? SFS-ECG2B
EFS-5RZB SFS-5CG2E SF5-5CG2 SFS-SCN2 =
.’ Q .{..ih[ i _]r ?.-?T
_|L~ |:F i |]':i J-l
SFS-NM2-22 SFS-G2-20 ﬂw L J’TL-“ }'“;-. LB
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SUNFO “SON SUNFO “SON

FOREMOST COMPONENTS FOREMOST COMPONENTS

Using SunRack,enjoying sunshine Using SunRack,enjoying sunshine

SunRack Thin Film Module Clamps Grounding System

Color: Matural or Black Color or Any Customized

Compatibility Range: 4mm-10.2mm Thin Filtr blsstok Sunforson grounding system is including grounding clip.earth lug group, bonding jumper. Il is used as
Material: Anodized Extruded Aluminum&005-T5, A2-70 Bolt, EFDM Rubber and Stainless Steel Fastenar ground conductor to connect solar modules to aluminum rail to realize excellent electric conductivity

]

SFS-UTMC  |SFS Universal Thin-Film Mid clamp 8o0mm/t20mm,/200mm/customized length

SFS-UTEC |SFS Universal Thin-Film End clamp §0mm/120mm/200mm/customized length

Fart Mumber :

S5FS-UTMCG? |SF5 Universal Thin-Film Mid clamp group 80mm/1 20mm/200mm/customized length SFS-GCo-02

SFS-UTECGZ |SFS Universal Thin-Film End ¢lamp group 80mm/120mm, 200mm/customized length

Descrption :
SFS Groundirig Clip

Fart Number :

SFS-UTMC SFS-UTMCG?2 SFS-UTMCG2B SFE-ELG2:01

Description :
3FS Earth Lug Group

SFS-UTEC SFS-UTECG:2 SFE-UTECG2B
Part Mumber -
SFS-SCMz-02
Description ;

Splice connectord:Bonding Junpe
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21" Arrowpipe

— .
WHITE CONDUIT

EMT Electrical Metallic Tubing

vawdndouaal wstsviouns daeidey ‘ N\
American Standard Electrical Metallic Tubing N 7
dszeand 1: WAAAHNATI% ANSI C.80.3 Wag UL797 wan.770-2533

(©®) ARR®W PIPE

Hot-Dip Galvanized

Wushaudnarava ANaEIYe ANUNIY waacgaiuanule

Diameter laisandada (ss.) Wall Thickness Min. Acceptable Weight

Length Without

I1 AMTOWPipe e

RSC

g w o o a
YIaWIﬂﬂiﬂHﬁ’lH‘l‘N HWWINBUW AaAILLNaY
Americqn Standard Rigid Steel Conduit , Zinc Coated
dsziandi 3 : wﬁmmwmmigm ANSI C.80.1 W&z UL6

Rigid Steel Conduit

$

u8Nn.770-2533

(©) ARR®W PIPE

Hot-Dip Galvanized

*5“”1ﬂu“§ﬂi‘7* ANUNUITLY anagvielusas mas&'ﬁimmmﬁaiwﬂas{a
Diameter (3131.) dacie (3. 10 viaw (nN.)
\{1 ety (a31.) aguan (1) Nominal Wall Lenght Without Minim‘m.l RIS
10 Unit Lenght
(Inch.) Inside Dia. (mm.) Outside Dia. (mm.) Thickness (mm.) Coupling (m.) With Coupling (kgs.)
12" 15 16.1 211 2.64 3.03 35.83
3/4” 20 21.2 26.7 2.72 3.03 47.63
1”7 25 27.0 33.4 3.20 3.02 69.40
1" 32 354 42.2 3.38 3.02 91.17
1% 40 41.2 48.3 3.51 3.02 112.95
2" 50 52.9 60.3 3.7 3.02 150.60
2" 65 63.2 73.0 4.90 3.01 239.05
3” 80 785 88.9 5.21 3.01 309.63
3%” 20 90.7 101.6 5.46 3.00 376.94
4 100 102.9 114.3 5.72 3.00 441.04
5” 125 128.9 141.3 6.22 3.00 595.85
L 6” 150 154.8 168.3 6.76 3.00 791.67 J
Tolerance : Outside Diameter : *+0.38 mm. (For 1/2”-2”) , £0.64 mm. (For 24”-4”) Wall Thickness : -12.5% Length : +6.4 mm.
N " ~ P p—
aa a § __.“ . h
AALNAYQ j 1 J

Coupling (mm.) . NN/ WA
#3 (Inch.)
S () s
1127 15 0.622 15.80 0.706 17.93 10 3050 0.042 1.07 0.285 0.424
3147 20 0.824 20.93 0.922 23.42 10 3050 0.049 1.25 0.435 0.647
1” 25 1.049 26.64 1.163 29.54 10 3050 0.057 1.45 0.640 0.952
1%” 32 1.380 35.05 1.510 38.35 10 3050 0.065 1.65 0.950 1.414
1% 40 1.610 40.89 1.740 44.20 10 3050 0.065 1.65 1.100 1.637
[ 7 50 2.067 52.50 2.197 55.80 10 3050 0.065 1.65 1.400 2.083
Tolerance : Outside Diameter : £0.13 mm.
Wall Thickness : +10%
Length : £#6.4 mm.
\l
H MC
. . H 21" Arrowpipe —————_
IMC iIntermediate Metal Conduit i e
vawdnfazmaln wavavurhunans dadaeinden ZIN
American Standard Intermediate Metal Conduit N\ 7
aziand 2 : wEAENNGTFIU ANSI C.80.6 U UL1242 won.770-2533 Hot-Dip Galvanized @) ARR®W PIPE

o 3 . . ) L) 3 . )
LHuRIGUENAIMBULN anuzvia lisandada ANANWINUIYID NINGFAUDIYIDTINYDGD

Outside Diameter (3434.) (3131.) 10 viaw (nn.)

Minimum Weight Of
10 Unit Lenght
With Coupling (kgs.)

Wall Thickness

T2y (W)

Lenght Without

Nominal (mm.) Coupling (mm.) (mm.)

Dimensions Of Threads EMT Elbow 45°  IMC Elbow 45°  EMT Elbow 90°  IMC Elbow 90°

dusuramdnavaelnuazdada
Dimensions Of Threads For Steel Conduit & Coupling

Coupling

© ARR®W PIPE

) < o
WU IGEUNARRLUDS

112" 15 20.7 3030 1.79 254
3/4” 20 26.1 3030 1.90 346
1” 25 32.8 3025 2.16 49.9
1% 32 416 3025 2.16 64.3
1%" 40 47.8 3025 2.29 79.1
2" 50 59.9 3025 2.41 105.2
2% 65 72.6 3010 3.56 186.2
3" 80 88.3 3010 3.56 229.0
3% 90 100.9 3005 3.56 263.0
L 4 100 1134 3005 3.56 296.1
Tolerance : Outside Diameter : £0.2 mm. (For 1/2”-17) , 0.3 mm. (For 1%”-2") , £0.4 mm. (For 25"-4")

Wall Thickness : £0.2 mm. (For 1/2”-2”) , £0.3 mm. (For 2'.”-4")

Length : *+6.4 mm.

Q.'IM’J%H\ﬁLI’J &0 4 - ﬂ’MN!ﬂ’H.IENLﬂsLI’IVI‘H Lﬁ%u"\ﬂuuﬁjnﬂ'lé A '\NUT}FI"\?!&]
2110 (&1) ] X inagfidanaian i =
a9 (13) %2 Eo (a1, Lenght Of Thread Myuan (3u.) (3431.)
Size -
(Inch) Thread Pitch Dia. At End o L2 (s.) Hlovaio L4 (308.) Outside Dia. Min Acceptable
o T Of Thread Eo (mm.) T 1 @zl el (mm.) H1 T O LG
(mm.) (mm.) (mm.) H2
127 14 19.30 13.50 19.80 25.70 41.30
3/4” 14 24.60 14.00 20.10 31.80 41.70
1”7 1% 30.80 17.30 24.90 38.70 50.00
17" 1% 39.50 18.00 25.70 47.50 51.60
1" 1% 45.60 18.30 26.20 54.70 52.40
2 1% 57.60 19.30 26.90 67.30 54.00
2% 8 69.10 29.00 39.90 82.60 81.00
3” 8 84.90 30.50 42.40 98.30 84.10
3% 8 97.50 31.80 42.70 111.10 86.50
4 8 110.10 33.00 43.90 123.80 89.30
5”7 8 136.90 35.80 46.70 152.40 100.00
6” 8 163.70 38.40 49.50 182.90 108.00 J
\

Tolerance : Pitch Diameter :

=1 Turn (Of The Thread Gauges)

Lenght : +1 Threads
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UL-Interlocked @ ARRWTITE

viedaufwisaaneln asnngs UL
LFMC : Liquidtight Flexible Metal Conduit UL360 LISTED

e

\
H
H

EFF-L.SZH @ ARR®WTITE
viegawiuwindauselW oite EFF (Non-Halogen , Low Smoke) e
LFMC : Liquidtight Flexible Metal Conduit EFF (LSZH) .

Squarelocked Galv.Steel Strip ~ Vinyl Sheath

Copper Galv.Steel Strip Vinyl Sheath
usheudnarsmalu Wurhaudnatsaauan . . AN
e (i) Inn:r Diameter Outsuide Diameter nansMe (6] Feszanas Lenght Of Each Roll
Size Vinyl Sheath (3131.)
(Inch.) vﬁqm (a181.) Fega (da.) CACCRER) aga (da.) Thickness Min. Bending
Min (mm) | Max (mm) | Min(@mm) | Max (mm.) ) KRR () el e (m.)
1/2” 15.80 16.31 20.80 21.30 0.76 160 100 30
3/4” 20.83 21.34 25.80 26.70 0.89 200 100 30
1” 26.44 27.08 32.80 33.30 0.89 330 100 30
1%" 35.05 35.81 41.40 42.20 0.89 400 50 15
1% 40.10 40.64 47.40 48.30 1.02 450 50 15
2" 51.31 51.94 59.40 60.30 1.02 560 50 15
2%," 62.99 63.63 72.10 73.00 1.27 700 25 7.5
3” 77.98 78.74 87.90 88.90 1.27 800 25 7.5
L 4” 101.60 102.62 113.30 114.30 1.52 1200 25 7.5 )

fud o rhumInasaumNaasgIL UL360 Yasaiuini
o viavhdewindengd Hot-Dip Galvanized Wudawalgmasuns o aw1a 1/2” - 1%” 1ilw Square Locked WikGIaMasuas Lazaw1a
1%” - 4" \{lu Interlocked a1a5§1% UL o Awhuazhiuladidan
o flanudaugugs nudsussdsuazusnacenlddsnn . .
799 e PVC insags Heavy Duty nusianiaiau msiansauuazussuantas o Mitlasiumelnanmszaia adu fu asuh asuihiu
unm:ei‘m%um%'aa5nsT‘sta‘ﬂa1unssuua:1m‘[a 2101559 2101573 1 AanRaAes (Raised Floor)

5
viegauduwinFousnylv Ao WEeRsgI4 EF Interlocked
LFMC : Liquidtight Flexible Metal Conduit EF-Interlocked

Interlocked Vinyl Sheath  Galv.Steel Strip
urhaudnaeelun usantnarsnewan ANAVUY PVC . - ANNL1IMa
H s * ) PVC Jetket Seidisany
W14 (42) Inner Diameter Outside Diameter Thickness - Lenght Of Each Roll
Size -
(Inch.) a1ge () | §oe () | enge (i) | goe () | o (i) | gege (ua) A D @ -
Min (mm) | Max (mm) | Min (mm.) | Max (mm) | Min (mm.) | Max (mm.) KECHID () . e .
1/2” 15.70 16.30 20.80 21.30 1.00 1.35 70 200 60
3/4” 20.70 21.30 26.00 26.70 1.10 1.55 100 100 30
1”7 26.20 26.90 32.70 33.40 1.70 1.95 180 100 30
1" 35.10 35.70 41.50 42.20 1.25 1.70 200 50 15
1% 40.20 40.80 47.40 48.30 1.80 2.30 250 50 15
2" 51.00 51.80 59.40 60.30 2.40 2.80 450 50 15
2%:" 62.50 64.00 72.10 73.00 2.00 2.50 550 25 7.5
3” 77.60 78.80 87.70 88.90 2.50 3.20 800 25 7.5
L 47 101.10 102.50 113.20 114.30 2.80 3.03 1200 25 7.5 )

fud o rhumsnasauadnsallwihzasmsiniuaswaas

o viavhdewdndsned Hot-Dip Galvanized o lassafmnafiondlu Interlocked B

o uiadeiaiasing imaluladargaaneasiwhlifanuudoussuazionguguann o fwhuazanuduldd

® PVC mmgmmﬂw . . . ,

o Mtlasfumealwanmisyada adu du asuh aswuisiu wsnzdwiueiasinslssnugammnssuuatlala arasge arasvialy
MaNRIL@DS (Raised Floor)

e
2
o)

uehaudnanemelu ugudnansnizuan : .
- ANNAWIND (13l.) FANTIVN .
AUIR (W2) Inner Diameter Outside Diameter aNLIYia (3l.)
) Vinyl Sheath (a1a1.)
Size Lenght Of Each
g g Thickness Min. Bending
(Inch,) O (38.) Foga (a8.) A (Jal.) goga (a8) Roll (m.)
(mm.) Radius (mm.)
Min (mm.) Max (mm.) Min (mm.) Max (mm.)
1/2” 15.70 16.30 20.20 20.70 0.50 65 30
3/4” 20.70 21.20 25.50 26.10 0.80 75 30
1” 26.00 26.60 31.60 32.20 0.80 100 30
1" 34.70 35.40 40.80 41.50 0.80 125 15
1%" 40.00 40.60 46.60 47.20 1.00 150 15
2”7 51.30 51.90 58.10 58.70 1.00 175 15
2" 62.90 63.30 72.10 73.00 1.00 200 10
3” 77.90 78.70 87.90 88.90 1.20 225 10
L 4” 101.60 102.60 113.20 114.30 1.20 275 10 J

Ruf e rhumanadeuaNINaTEIU BS 731 , IEC 60754-1 , IEC 61034-2 Waz BS EN50086-1

o viavhdaewmEndonzd Hot-Dip Galvanized Widazaaanasuas o lassadraifiu Square Locked

o PE iflu LSZH . )

o slamantidlaianlu Sasmsifanduc o laliias Halogen fumsnasauanehl fidiae virisnanse lwsug

o lftasfumelvanmsyaio adu esiuih aswshdin o wanzdmivem soluihldan alaed auwdun lsanenuna soudiassocd
Faamsanuasadzanaiuluuazmsaalu

e
2[
o)

GREENFIELD @ ARROWTITE

vasaufuirdasmeln afianun
FMC : Flexible Metal Conduit - Greenfield

Wushgudnanamalu Wushgudnansaeuan .
z EGEER L] :
A0 (182) Inner Diameter Outside Diameter aNEIMD (31.)
Size (asal) Lenght Of Each
. . Min. Bending
(Inch.) GO (NH.) FIFO (31.) A (Hal.) FIg0 (3181.) Roll (m.)
Radius (mm.)
Min (mm.) Max (mm.) Min (mm.) Max (mm.)
1/2” 15.90 16.30 20.90 23.30 85 50
3/4” 20.70 21.20 26.60 28.00 125 50
1”7 25.40 26.40 33.00 35.00 150 30
1" 31.80 33.00 39.40 41.40 175 15
12" 38.20 40.00 48.70 49.40 225 15
27 50.90 52.80 59.70 62.20 250 15
2" 63.60 64.40 72.70 77.70 300 10
3”7 76.30 76.90 98.20 90.40 380 10
g 4” 101.70 102.80 110.80 115.80 500 10 )

Rum o WIUNITMAFIUANANATEIL BS 731 Parts 1,
o Hahdaeiudndaned Hot-Dip Galvanized fAiflanamuwiuRiey o fanaudausmumuge . nuvia1vl|laxﬁ311u%‘au1ﬁﬁ
o MATANAANAIGTFI JON. 2133, BS 731 Parts 1 Uag UL 1 o lilasfumelwannsgada aiu du luarasialy dnge Tssam
1509905 fidasmamsinilasuasiananunuinaiduiies



EFF-Squarelocked FITTINGS & ACCESSORIES JERGOLGEIAVIIIS

Aawdnaaudaaaalu 1haN10951%

FMC : Flexible Metal Conduit - Squarelocked Squarelocked (@) ARR®W PIPE

- | "
Wungudnaamealu idurigudnansaieuan \ !
H * * ANNLIIND (N.) - I —r
WA (%3) Inner Diameter Outside Diameter
. Lenght Of Each
Size
: : Roll (m.)
(Inch.) G0 (W) 50 (3. FER (3. goda (aa1.)
Min (mm.) Max (mm.) Min (mm.) Max (mm.)
12" 12.20 12.80 15.00 15.80 50
EMT Connector EMT Coupling IMC , RSC Coupling

3/4” 18.60 19.50 21.50 22.50 50

1” 24.60 25.60 28.00 28.80 30

1" 31.50 32.30 36.60 38.00 15 S (L7

(] amanamansaymﬂw
1%" 37.80 38.50 41.60 43.00 15
|
2" 49.80 50.60 55.20 56.20 15
® HAAMNHNENGILBIA (Zinc)

2%" 62.50 63.50 69.40 70.80 10

3” 75.50 76.50 82.50 83.80 10

- 100 10250 10800 10010 10

\ J

Bum o viawmdnqamwanasgIn
. Liquidti ible C ; 5 " - = y
o Yiayhdauimdndenzd Hot-Dip Galvanized o lassafaidu Square-Locked o fanadongugs o nulwuazansdouldd Flexible Flexible Metal Connector o wannumeilszinuazawIa sansaidan i ldmaaasmanza
o udadiumindonzduioogfiien o Milasiumeluanmsyada adu du luarasvialy dnge Tssam iefasinsuasnufasme ity
i e FF:: = e
e S e e

EFF-Interlocked

FEIFEITNVAAWFAONFUIWN FRFI P AN RIFED

viawmdngaudosanglv vila Interlocked
FMC : Flexible Metal Conduit - Interlocked

Interlocked (@‘) ARR@&W PIPE
Hot-Dip Galvanized

Lﬁuw'wﬂuﬂnmamﬂu \i‘{%N"Iﬂ'bLE‘I’Wﬁ'Nﬂ'IU'LLE!ﬂ N
g * * ANY1INA (.)

U0 (W3) Inner Diameter Outside Diameter

Size Lenght Of Each
5 . Roll (m.) Sadl (R) ANNYNILUALATIINVUIN (Ls)
(Inch.) AR (331.) 950 (3. h Fo5@ (a1 o . .
s o U0 (J.) Taistaenda (aa.) laikaundn (sia.) , \
Min (mm.) Max (mm.) Min (mm.) Max (mm.) o - 7
(mm.) \
1/2” 15.80 16.50 18.20 18.90 50 Radius (mm.) Lenght (mm.) nan.770-2533
3/4” 20.70 21.60 23.20 23.90 50 4898 90 aeF
17 26.00 27.00 29.20 30.00 30
1% 35.00 35.80 38.30 39.00 15 20 114 38
1% 40.20 41.00 43.30 44.20 15 25 146 48 p
27 51.00 51.80 54,20 56.00 15 32 184 51
2% 62.80 64.20 67.50 68.60 10 40 210 51 Ls
1-
3" 77.80 79.00 82.80 84.00 10 50 241 51 R
s 101.20 102.80 106.00 107.60 10 ) 65 267 76 ‘g,o\
L. 80 330 79
fu o vialwanAMMINAIATIIR t

o Havh@aenindantd Hot-Dip Galvanized e lassa319ifu Interlocked 2 4% o wiadaiasasinsinaluladargaarnisasiv 90 381 83 Ls \ I
o fanudlovgugs udouss muvousedoladiann o mulWuszarafon o Hﬂaeﬁuﬂw‘lﬂa‘mmsymﬁm adu Tuanansihlyl dinge Tssam L 100 406 86 )

wa3asins Adasmsnsunasuazmimugausslunuidesmslaivsaiuradosmewlddaian
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HmasinAmasulnia (Multifunction Power Analyzer)




UMG 96RM UMG 96RM

Memory 256 MB . 8Tariffs % Ethernet (TCP/IP) with the UMG 96RM-EL
¢ Simple integration into the Ethernet (LAN) network
¢ Fast and reliable data communication

Harmonics Pulse inputs

and outputs 4th current transformer input

* Continuous monitoring of the N-conductor by means of the 4th
current input

¢ Available with variants UMG 96RM-P and UMG 96RM-CBM
Measurement accuracy 0.5

0.5 kiWh
Class

@ Dimension diagrams

All dimensions in mm

maxs
I, eo—
il
_ MG 96RM - Multifunction power analys g HIE
il
"
2
C ication (devi pecific) Power quality Up to 4 digital inputs Side view UMG 96RM Rear view UMG 96RM (basic device) Rear view UMG 96RM-PN
* Modbus (RTU) * Harmonics up to 40th harmonic * Pulse input Profinet variant
« Profibus DP VO  Rotary field components « Logic input Cut out: 92+°% x 92*%* mm
* Profinet * Distortion factorTHD-U /THD-| * State monitoring
*TCP/IP *Waveform display (UMG 96RM-EL) via
* M-Bus GridVis®-Basic software
Interfaces Networks Up to 6 digital outputs
* RS485 (UMG 96RM, UMG 96RM-P, * TN, TT, IT networks * Pulse output kWh / kvarh
UM(_3 96RM-CBM) * 3 and 4-phase networks * Switch output
* Profibus (UMG 96RM-P) * Up to 4 single-phase networks sThreshold value output
« Profinet (UMG 96RM-PN) o Lot Guigeni:
* M-Bus (UMG 96RM-M)  Remote via Modbus / Profibus

 Ethernet (UMG 96RM-EL)
* USB (UMG 96RM-P, UMG 96RM-CBM)

Measured data memory

T — (UMG 96RM-CBM, UMG 96RM-P)
(UMG 96RM, UMG 96RM-M und UMG 96RM-EL i isati ft Rear view 96RM-M Rear view 96RM-EL Rear view 96RM-CBM Rear view 96RM-P
without measurement data memory, energy, « GridVis®-Basic {in the scope of supply) M-Bus variant Ethernet light variant Modbus variant Profibus variant
Accuracy of measurement minimum and maximum values will be saved
oF Y Class 055 (.. /5A) in the EEPROM)
nergy: Class 0.95 (... + 256 MB Flash The illustrations shown here are Further c drawings and diagrams are available on request
¢ Current: 0.2 % or can be viewed on our homepage.
*\oltage: 0.2 %
- ® 1 H ® 5
Janitza Janitza



UMG 96RM

Typical connection

B

24v

DC A
K|k V

13 14 15 16 17 UMG 96RM
Digital outputs B A s
RS485
F°“‘“l::‘gg°‘y . Measuring voltage _  __ Current )
| N- L+ | Vi V2 Vs W I 2 [0
s o mom ow s
12 3 4 5 124 11t 1ok ot 8f 74
" T
[J [J T 4 +
Jsol, Jst L1
sl Jst
2 L2
H 0
so{_ Jst
3 = L3
N The illustration shown here is an example.

230V/400V 50Hz
Connection variant UMG 96RM

Further connection diagrams are available on request
or can be viewed on our homepage.

Device overview and technical data

UMG 96RM™ | UMG 96RM-M"' | UMG 96RM-EL"' | UMG 96RM-CBM"' | UMG 96RM-P"' | UMG 96RM-PN"'
o o (24-90V AG/24-50V DC)

RSd&E Profibus RS485, Ethernet,

Interfaces RS485 M-Bus Ethernet RS485, USB Fshine
______

Modbus RTU .

ModbusTCP = = . = = .

Profibus DPVO = = = = Q =

Profinet - - - - - .

M-Bus - . - - - -

DHCP oder DCP - - . - - .

ICMP (Ping) o
T S S S

Current measurement channel 4(+2)

Memory (Flash) = = - 256 MB 256 MB

Type CR2032 Type CR2032

Battery : : : 3V, LiMn 5, Livin :

Clock
——————

Digital inputs

‘?Lgl;z: ]outputs (as switch or pulse 2(s3)
T S O S O S E—

Device dimensions in mm (H xW x D) 96 x 96 x 96 x 96 x 96 x 96 x 96 x 96 x 96 x 96 x 96 x 96 x

approx. 48 approx. 48 approx. 48 approx. 78 approx. 78 approx. 78

Comment: For detailed technical information please refer to the operation manual and the Modbus address list.
* =included - = notincluded

*1Inclusive UL certification,

*2 Accurate device dimensions can be found in the operation manual.

3 Optionally 3 digital inputs or outputs (no pulse output)

6

Janitza’

Digital input 1
Digital input 2
Digital input 3
Digital input 4

Digital output 3
Digital output 4
Digital output 5
Digital output 6

Profibus (or

model)

Fig.: LED status bar for the inputs and outputs
(UMG 96RM-CBM and UMG 96RM-P)

Fig.: UMG 96RM-PN with Profinet interface

Fig.: Battery insertion on the rear
(UMG 96RM-CBM and UMG 96RM-P)

UMG 96RM

Use in low and medium voltage networks .

Accuracy voltage measurement 0.2%
Accuracy current measurement 0.2%
Accuracy active energy (kWh, .../5 A) Class 0.5
Number of measurement points per period 426
Uninterrupted measurement c
| RMS - momentary vawe | |
Current, voltage, frequency .

Active, reactive and apparent power / total and per phase .

Power factor / total and per phase .

Energy measurement _
Active, reactive and apparent energy [L1,L2,L3, ¥ L1-L3] .

Number of tariffs 14
[Recording of the meanvaiues AR
Voltage, current / actual and maximum .

Active, reactive and apparent power / actual and maximum .
Frequency / actual and maximum .

Demand calculation mode (bi-metallic function) / thermal .

Other measurements ]
Operating hours measurement .
Harmonics per order / current and voltage 1st - 40th
Distortion factor THD-U in % .

Distortion factor THD-l in % 0

Rotary field indication .

Current and voltage, positive, zero and negative sequence component .
[Mossured datarecording
Average , minimum, maximum values .

Alarm messages .

Time stamp .

Time basis average value freely user-defined
RMS averaging, arithmetic .
[Dispiays and inputs  oupns
LCD display (with backlighting), 2 buttons .

Voltage inputs L1,L2,L3+N
Password protection .
[Sotware Grdvie™gasic
Online and historic graphs .

Databases (Janitza DB, Derby DB); MySQL, MS SQL with higher GridVis® versions) .

Manual reports (energy, power quality) .

Topology views .

Manual read-out of the measuring devices .

Graph sets .
| Programming / threshold values / alarm management __________| _________|
Comparator (2 Groups with 3 comparators each) .

Technical data

Constant true RMS
Up to 40th harmonic

Nominal voltage, three-phase, 4-conductor (LN, l-L}) 277 /480V AC
Nominal voltage, three-phase, 3-conductor (L-L) 480V AC

Type of measurement

Measurement in quadrants 4
Networks TN,TT,IT
Comment:

For detailed technical information please refer to the operation manual and the Modbus address list.
* =included - = notincluded

** Optional additional functions with the packages GridVis®-Professional, GridVis®-Service and GridVis®-Ultimate.

Janitza’



UMG 96RM

Measured voltage input

Overvoltage category
Measured range, voltage L:N, AC
(without potential transformer)

Measured range, voltage L:L, AC
(without potential transformer)

Resolution

Impedance

Frequency measuring range
Power consumption

Sampling frequency per channel (50 / 60 Hz)
Measured current input
Rated current

Resolution

Measurement range
Overvoltage category
Measurement surge voltage
Power consumption

Overload for 1 sec.

Sampling frequency per channel (50 / 60 Hz)
Digital inputs and outputs
Digital inputs™

Maximum counting frequency
Input signal present

Input signal not present
Digital outputs™®

Switching voltage

Switching current

Response time

Pulse output (energy pulse)
Maximum cable length

Mechanical properties

Weight

Protection class per EN 60529

Assembly per IEC EN 60999-1 / DIN EN 50022
Cable cross section

Supply voltage

Current measurement

Voltage measurement

Environmental conditions

Temperature range
Relative humidity
Operating height
Degree of pollution
Installation position

Electromagnetic compatibility of
electrical equipment

Electrical equipment for use within
certain voltage limits.

Safety requirements for electrical

for
and laboratory use -
Part 1: General requirements
Part 2-030: Particular requirements for
testing and measuring circuits

Class A: Industrial environment™”
Electrostatic discharge
Voltage dips

Class B: Residential environment

Radio disturbanc voltage strength 30 — 1000 MHz

Radiated interference voltage 0.15 - 30 MHz

Firmware update

¢ Janitza’

control

300V CAT Il

0 ... 300Vrms

18 ... 520 Vrms

0.01V

4 MOhm / phase
45 ... 65 Hz
approx. 0.1 VA
21.33/25.6 kHz

1/5A

0.1 mA

0.001 ... 6 Amps
300V CAT Il

2kV

approx. 0.2 VA (Ri
120 A (sinusoidal)
21.33/25.6 kHz

20 Hz
8 ... 28V DC (typical 4 mA)
0..5VDC, current < 0.5 mA

max. 60V DC, 33V AC

max. 50 mA Eff AC /DC

10 /12 periods + 10 ms

max. 50 Hz

up to 30 m unscreened, from 30 m screened

approx. 0.3 kg
Front: IP40; Back: IP20
Front panel installation

0.2 to 2.5 mm?
0.2 to 2.6 mm?
0.08 to 4.0 mm?

Operation: K55 (-25 ... +70 °C)
Operation: 0 to 90 % RH
0...2000 m above sea level
2

user-defined

Directive 2004/108/EC

Directive 2006/95/EC

IEC/EN 61010-1

IEC/EN 61010-2-030

IEC/EN 61326-1
IEC/EN 61000-4-2
IEC/EN 61000-4-11

IEC/EN 61326-1
IEC/CISPRT1/EN 55011
IEC/CISPR11/EN 55011

Update via GridVis® software.

Firmware download (free of charge) from the website:

http:/www.janitza.com/downloads

Fig.:
(cable type: 2 x 0.75 mm?) via twin core end
sheathes

Mounting plate.

Fixing screw

Mounting
clips

Fig.: The fastening into a switchboard is
implemented via the side-mounted fastening
clamps (UMG 96RM-P / UMG 96RM-CBM)

Fig.: M-Bus interface with 2-pole plug contact

-

-pole plug contact with cable connection

Comment: For detailed technical information please refer
to the operation manual and the Modbus address list

* =included - = notincluded

**The relates to the

devices UMG 96RM-CBM, UMG 96RM-P and
UMG 96RM-PN.

**The relates to

the
devices UMG 96RM, UMG 96RM-M, UMG 96RM-
CBM, UMG 96RM-P and UMG 96RM-PN.

*7UMG 96RM-PN exclusive Class A: Industrial environment
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Solar Cable




42, Jangangongdan 8-gil,
Jangan-myeon, Hwaseong-si-,
Gyeonggi-do. 18579, Korea

OLFLEX SOLAR XLR-E I+E 1x4 WH/BK PASS
- - Standards Unit Measure Criteria
, es t ‘ : ert’ ’ lca te Conductor resistance IEC 60228 QKm 4.96 <5.09
High voltage test EN 50395 65kv/ismin - No Breakdown No Breakdown
Testzertifl kat Nr. of conductor wires ea 49 49
Diameter of conductor wire Lapp Standard mm 0.302 0.300 * 0.004
Material of insulation Electron beam cross-linked polymer
Avg[mm] 0.701 0.70
Thickness of insulation EN 60811-201
Minfmm] 0.582 2 0.53
Issue No . LKS-200827-02 Diameter of insulation EN 60811-203 Avglmm] 3.804 3.80
Product : OLFLEX SOLAR XLR-E I+E 1x4 WH/BK Color of insulation White White
PartNo : 1023716- ) Lapp Standard Electron beam cross-linked
Material of outer sheath Co-Polymer
Avg[mm] 0.811 0.80
Thickness of outer sheath EN 60811-202
Min[mm] 0.708 2 0.58
Diameter of outer sheath EN 60811-203 Avg[mm] 5.407 5.40 + 0.30, - 0.10
October 13, 2020
Color of outer sheath Lapp Standard Black Black
Ovality EN 50618 % 1.2 <15
Tensile strength for insulation N/t 14.8 2 8.0
Elongation for insulation % 292.7 2125.0
EN 60811-501
Tensile strength for outer sheath N/ 12 28.0
Soonyoung Seo Elongation for outer sheath % 269.3 2125.0
QC Engineer After ageing of insulation % 65 <100
After ageing of outer sheath % 55 <100
EN 60811-507
After cooling of insulation % 0 <25
After cooling of outer sheath % 0 <25
The onset of charrin mm 309 2 50
Dongheon Yang 9 IEC 60332-1-2
Charring extends downwards mm 508 < 540

Quality Manager
FLAPP KABEL STUTTGART OLFLEX SOLAR XLR-E 1/1kV AC / DC 1500V 1X4 SQ MM H1Z2Z2-K
62930 IEC 131 HALOGEN FREE LOW SMOKE TUV TYPE APPROVED ELECTRIC CABLE CE

QC Engineer, Soonyoung Seo Quality Manager , Dongheon Yang

This laboratory is accredited by
The tests reported herein have been performed in accordance with its terms of accreditation.

This Report is a property of Lapp Korea Ltd, and is intensded only for customer purchasing from us.
Passing this document, Commercialization and distribution of information are not permitted.

Pamimoa-4 fors PQMI-02-14 20f 3



@ LA PP ® LAPP Power and control cables

Special applications « Photovoltaic

A‘;“ s ..'",.
€L eooconae O
E-beam crosslinked EN 50618 solar cable - 62930 IEC 131 type

OLFLEX® SOLAR XLR-E I+E

EHME7|E Ao Z0|7F A2 1m 0|42l A2 K@ S ZYIch ZHZENE kmE Mg

Description S/ e < - : L 2 5
P 2 haksict. 0 Info LAPP KABEL STU
(IEC 60228) The cable shall be kept in the test area for sufficient time. Measure the d.c. resistance of the « TOV approved to EN 50618 (H12222-K)
conductor at least 1m in length, and calculate the resistance per kilometre length of cable from and to IEC 62930 !
the length of the complete cable.
Name Calibration No
Equipment . Benefits + Good notch and abrasion resistance Technical data
L X X2 7|(Resistomat) 20-6348-81 + Reduction of flame propagation and of « Temporary, non-permanent immersion in —
toxic combustion gases in the event of fire water (AD7) acc. to EN 50618, HD 60364~ ¢ Classification ETIM 5/6
Description FRHE ZAEY S5, B 371, 7|7ht0] Ao 20| HAS Q7R + Robust against mechanical impacts 5-51, EN 60529 L A e DdECE0lo7
Apply a voltage of the magnitude given in the relevant cable standard, supplied either from an « Exact quantity control during installation N " A | Flexiblé c/ab-Ie lass-Description:
(EN 50395) a.c. source or from a d.c. source, between each conductor and all the other conductors and, if by meter marking on the cable sheath Wﬁ% i
any, the metallic layer connected to earth. Increase the voltage gradually and maintain it at the T approvec by 1LV acc. to Conductonstancing
. X R Application range 50618 (1.5 mm? to 300 mm?) Fine wire according to VDE 0295,
full value for the duration given in the relevant cable standard. Applicationrange " class 5/IEC 60228 class 5
« For the cabling between the solar modules * 62930 IEC 131 apprzoved by TU\/zacc. to
Name Calibration No and as extension cable between the IEC 62930 (1.5 mm? to 300 mm?) Minimum bending radius
Equi module strings and the DC/AC inverter 4 x outer diameter for outer diameter
quipment LH Al ™ 7|(High voltage tester) 20-6348-10 « For outdoor applications Proyuct‘Malf&u </=8 mm.
+ Underground use inside protection . zln&v‘vwe,l tlt?nedfczppefr clomtiuctt;r z gc:rtner diameter for outer diameter
. . seg Ho s conduits/ ducts for burial in combined * Lore insulation made of electron beam :
Description )_;l dé‘_*gl '-H—'=|17:rl ks % HPAetoh Al HE = Yo HZo= ofA HEHsto] Ho|Zof 28l case of (1) secure dissipation of cross-linked copolymer Nominal voltage
s T77i|2} lgs et . . o water(logging) from outer cable surface, « Colour of core insulation: white AC U /U: 1.0/1.0kV
(IEC 60811-201, All materials shall be removed, each test piece shall be prepared by cutting a thin slice along a as well as (2) laying of conduit/ duct in « Single-core versions only DC Uy/U: 1.5/1.5kV
IEC 60811-202, plane pgrpendipular to tl_1e longitudinal axis of the cable: The test piece_shall l_ae placed under the professionally built cable trench with « Outer sheath made of electron beam - X
IEC 60811-203) measuring equipment with the plane of the cut perpendicular to the optical axis. at least 50 ¢cm of back-fill soil (70 cm cross-linked copolymer Max. permissible DC operating voltage:
Name Calbraton NG ugderneath roadT), a_bovleti,ndil;:ating tlape, « OQuter sheath colour Black or Blue 1By
Ecuipment shove covenepsic b sbve st o il sandpont comprtle e
uipmen — i i i i
quip HIEE=AZIEEH7|(1IM) 20-6348-63 conduit/ duct laid on at least 10 cm high versions with Red outer colouring, " .
sand bed layer (cf. VDE 0891-6, Section accessible under product name “OLFLEX Current rating
42) Y - ’ SOLAR XLR-E” without “I+E” in the product In IEC installations: IEC 62930,
Description ot H A|H® S XS, EFDPH S AlMBICE QIEAIRT| S ARSI A" S X =, Aoy 9 . . name, and just with H1Z2Z2-K approval appendix A (for grouping/ clustering
P Ko};‘]j HCHA| EA7ZHO| 72| 2 ER3ict, = - - = * h]oai‘:::rgoge;"r‘;?ﬁgzSm"age/ operation by TUV per EN 50618, not with IEC 62930 of circuits: reduction factors per IEC
(IEC 80811-501) Prepare dumb-bell test pieces. The cross-sectional area shall be determined. The maximum . Not suitable ?or direct burial. Installation agg?c;l?nly outer sheath. for instance Iéogﬁ‘!’if’ﬁ) onsin B N 50618
" . . ’ ) N — = N N n Installations in Europe: y
(e;’nsnle force d:nng ;he (:_s( sha_II behmIT:sured and Lecorded and the distance between the two according to IEC 60364-5-52, respectively 2.5 mmz = #1023803; TR A (B ) AVGET
reference marks at breaking point shall be measured. HD 60364-5-52 4 mm? = #1023677; of circuits: reduction factors per HD
R— 6 mm? = #1023676; 60364-5-52)
Name Calibration No Product features 10 mm? = #1023804; n Temperature range
Equipment . . « Weathering/ UV resistant per Annexes E of 16 mm? = #1023805; ... . For PV installations: -40°C (stati
215 A| % 7|(Tensile strength & Elongation tester) DOC2004-508-3 EN 50618 and IEC 62930, —>Black sheath with Red colour stripe o o
furthermore ozone resistant per EN within part number circles #1023666 20,000 hours (IEC 60216/ EN 60216):
Description 01 Al H(EMAE| 20mm)S RIEBHTH FRHE (R, AjZH RS0 A|BEES o2 506}8 (..:) as \fvell as per [EC 62930 in to #1023670 as well as.#1023814 to Max. +120°C per [EC 62930 and EN
o THTich M7 EI2 SHe 5 °|X}E_1 Moo, A A7t S0t o Eo|| St ABES conjunction with IEC 60811-403 #1023824, for example: 50618.
(IEC 60811-507) |y (' oo uf watalzl = EMAR S =xarch e et % PRI oy
G SHAMT & #HO =57 Halogen-free and non-corrosive per 4 mm? = #1 7;
Prepare dumb-bell test pieces. The central 20 mm shall be marked. The test pieces shall be Annegxes B and C of EN 50525-1, Annex 6 mm2z = #1023668;
suspended in the oven and the weights attached to the lower grip for the period of time. The B of IEC 62821-1, IEC 62821-2, IEC 10 mm2 = #1023669;
distance between the marker lines shall then be measured. The tensile force shall then be 60754-1/ EN 60754-1, EN 50267-2-1, IEC 16 mm? = #1023670;
removed from the test pieces, and the test pieces left to recover in the oven for the period of time. 60754-2/ EN 60754-2, EN 50267-2-2 and
The test pieces shall then be removed from the oven and allowed to cool slowly to ambient Li?vésorggéézéeigi&()igti;:;z;event of fire per
temperature. The distance between the marker lines shall be measured again. EN 50618 in conjunction with EN 61034-2
N ST Y and per IEC 62930 in conjunction with IEC
ame alibration No 61034-2
Equipment
quip 25(0ven) 20-6348-75 . ; .
Article number Unbey °c§:5ffcta:rd ngpcy Outer diameter [mm] Copper index (kg/km) Weight (kg/km)
Description 20| 600mmQ! A|EHS A|EMH| Otofl £E O 2 QX|A|7| T DHSHCE FHE AHA|ZHE 2 B'fo°2'<3g:‘:ef sheath TG e o m
IEC 60332-1-2) =2 2B G271 SRE 2 SepialS SERL. 1023715 1X25 5.0 2.0 50
( S ) The test piece (600mm) shall stralghtened and be secured to two horizontal supports. The flame 1023716 1X4.0 5.4 38.4 70
shall be applied continuously for the period of time. After all burning has ceased, charring 1023717 1X6.0 6.0 57.6 90
distance shall be measured. 1023718 1X10.0 72 96.0 140
1023719 1X16.0 8.7 153.6 210
N Calibration N 1023720 1X25.0 10.6 240.0 320
ame SUDTEONIINg 1023721 1X35.0 12.2 336.0 430
Equipment 20-6348-82 1023722 1X50.0 14.4 480.0 601
HHAIY 7|(Flame tester) 20-6348-83 1023723 1X70.0 16.4 672.0 819
Blue outer sheath
1023734 1X1.5 [ 4.6 [ 14.4 [ 40
. . - - - - 1023735 1X25 5.0 24.0 50
This Report is a property of Lapp Korea Ltd, and is intensded only for customer purchasing from us. 1023736 TX40 } 5.4 } 38.4 } 70

Passing this document, Commercialization and distribution of information are not permitted.
PQMI-02-14 30of3 For current i ion see: www.l. oup.com 1




Power and control cables

S LAPP

Special applications « Photovoltaic

Article number Number oig:(ﬁita:f mm? per Outer diameter [mm] Copper index (kg/km) Weight (kg/km)
1023737 1X6.0 6.0 57.6 90
1023738 1X10.0 7.2 96.0 140
1023739 1X16.0 8.7 153.6 210
1023740 1X25.0 10.6 240.0 320
1023741 1X35.0 12.2 336.0 430
1023742 1X50.0 14.4 480.0 601
1023743 1X70.0 16.4 672.0 819

Unless specified otherwise, the shown product values are nominal values. Detailed values (e.g. tolerances) are available upon request.
Copper price basis: EUR 1507100 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
Photographs and graphics are not to scale and do not represent detailed images of the respective products.

Similar products
« OLFLEX® SOLAR XLWP refer to page [P292086]

« OLFLEX® SOLAR XLWP I+E refer to page [P490675]

Accessories

EPIC® CRIMPTOOL refer to page [P208769)]
KNIPEX Cable shear refer to page [P305271]
EPIC® SOLAR 4 M refer to page [P171267]
EPIC® SOLAR 4 F refer to page [P171767]
KS 20 cable shears refer to page [P1249]

For current information see: www.lappgroup.com

LAPP GROUP

Power and control cables

0 Info

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

« Substitudes previous OLFLEX®
SOLAR XLR-R

Benefits

Special applications « Photovoltaic

seo0ee O

Cross-linked solar cables - type H1

LAPP KABEL

UTTGART OLFLEX"

Norm references / Approvals

SOLAR XLR-E (¢

OLFLEX® SOLAR XLR-E
7272-K certified according to EN 50618

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

H1Z2Z2-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/IEC 60228 class 5
Minimum bending radius

Fixed installation: 4 x outer diameter

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

DC U,/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 ‘ Ci tion (mm?) ‘ Outer di: (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 72 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: lappkabel.de /en/cabl
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 Accessories
« OLFLEX® SOLAR XLWP refer to main catalogue 2016/17 « 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

HITRONIC ETHERLINE UNITRONIC OLFLEX®

EPIC

SKINTOP'

SILVYN

FLEXIMARK

ACCESSORIES
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Plug Connectors




SrausLr

[ X J
FAST MOVING TECHNOLOGY TA UBLI
PLUG CONNECTORS

Advantages of the
MC4 connector range

Protected

Safety class Il

Photovoltaic main catalog

with high long-term stability

Solarline | Connectors for renewable energy EN

More than 50 years of
experience and
core competence

Range of cable cross-sections

1omm? (O O s8AwG
6mm2 (O O 10AWG
4mm? O O 12AWG

25mm? O O 14 AWG

Locking system

'

8 Photovoltaic main catalog



SrausLr

PLUG CONNECTORS

Female and male cable coupler MC4

Female and male cable coupler as individual part with open crimp contact

Voltage level (including insulating part)

TUV 1000 V/1500 V PV-KBT4...
UL 1500 vV

Compatibility

MC4 MC4-Evo 2

f f

MC4 MC4-Evo 2

Certificates

<
Q

o

::#

- These products
T U V are certified by
TOV Rheinland

LGA GmbH

cTUVus

®
N UL recognized
EAL =

Safety locking device JET
NEC 2020

Mma

Assembly instructions MA231 Sealing caps page 49

cac

www.staubli.com/electrical Assembly tools page 54

otovoltaic main catalog 9 10 Photovoltaic main catalog



Female and male cable coupler MC4

In accordance with NEC 2020, requires a  over 15 years of experience in the field. Female and male cable coupler as individual part with open crimp contact
tool to open. Proven MULTILAM technology Available for assembly with cross-sections (including insulaﬂng part)
with high long-term stability, which ensures up to 10 mm?. Also available as ready made
consistently low performance loss throug- leads. Mating compatibility with MC4 and
hout the entire service life of the plug con- MC4-Evo 2 connector families. Leads made
nector. Tried and tested plug connectors, to customer’s specifications.
. )
S o
£ g g
] = S g
Technical data s g 3 g
Connector system MC4 A b s 8
Ambient temperature range -40 °C...+85 °C (TUV/UL) ( (m O[o]=
Upper limiting temperature 105 °C 25 1000 225
= 32.0010P0001-UR  PV-KBT4/2,5I-UR X 5.0-6.0 4.0 X X X X
Degree of protection 1P68 (1 m, 1 h)/IP65 14 1500 30
Degree of protection, unmated 1P2X 25 1000 225
32.0011P0001-UR  PV-KST4/2,5|-UR x 5.0-6.0 4.0 X X X X
Category CAT Ill 14 1500 30
Degree of pollution 3 2.5 1000 225
= 32.0140P0001-UR  PV-KBT4/2,5X-UR X 55-7.4 4.0 X X X
Max. contact resistance of the connector 0.25 mQ 14 1500 30
Rated Impulse Voltage 16 kV 25 1000 225
32.0141P0001-UR  PV-KST4/2,5X-UR x 5574 40 X X X
Contact system MULTILAM 14 1500 30
Type of connection Crimping 25 1000 225
= - 32.0012P0001-UR  PV-KBT4/2,51I-UR X 59-8.8 4.0 X X X X X
Contact material Copper, tin plated 14 1500 30
Insulation material PC/PA 25 1000 225
- = 32.0013P0001-UR  PV-KST4/2,5I-UR x 59-88 40 X X X X X
Locking system Locking Type 14 1500 30
Fire protection class UL94:v-0 4 1000 39
Ammonia resistance (acc. to DLG) yes 6 1000 39
; - 32.0014P0001-UR  PV-KBT4/6l-UR X 5.0-6.0 58 X X X X
Salt mist spray test, degree of severity 6 yes 12 1500 35
TUV Rheinland certifications number R 60127190 L9 L200]g K50
TUV Rheinland 2 PfG 2330 R 60087448 4 10007 39
-Fi 6 1000 39
UL-File number. Ea43161 32.0015P0001-UR  PV-KST4/61-UR x 5060 58 X X x X
CSA number of certificate 250725 12 1500 35
CQC number of certificate CQC16024138286 10 1500 50
JET number of certificate B19T0013 4 1000 39
6 1000 39
32.0142P0001-UR  PV-KBT4/6X-UR X 55-74 58 X X X
12 1500 35
10 1500 50
4 1000 39
6 1000 39
32.0143P0001-UR  PV-KST4/6X-UR x 5574 58 X X X
12 1500 35
10 1500 50
4 1000 39
6 1000 39
32.0016P0001-UR  PV-KBT4/6lI-UR X 59-88 58 X X X X X

12 1500 35
10 1500 50

Note:

For more detailed information concerning the suitable cable gland range, please consult MA231.



Female and male cable coupler MC4

Open crimp contacts on carrier band (including insulating part)

PV-KBT4...
-
o
o a
. o o
s s |sp g
3 B2 |8 s
S 3% (58 o ~58 ‘
(=] —~ —
3 '““53 =<
4 1000 39 ] U L Il = f
6 1000 39 -
32.0017P0001-UR  PV-KST4/61I-UR x 5988 58 X X X x x
12 1500 35
10| 0 | &0 PV-KST4...
32.0034P0001 PV-KBT4/10ll X 5988 65 10 1000 45 X X
32.0035P0001 PV-KST4/10ll x 5988 65 10 1000 45 X X

@630 64

[Mma ol
Assembly instructions MA231 Sealing caps page 49
www.staubli.com/electrical Assembly tools page 54



Female and male cable coupler MC4

Open crimp contacts on carrier band (including insulating part)

In accordance with NEC 2020, requires a hout the entire service life of the plug con- up to 10 mm?. Also available as ready made

tool to open. Proven MULTILAM technology nector. Tried and tested plug connectors, leads. Mating compatibility with MC4 and

with high long-term stability, which ensures over 15 years of experience in the field. MC4-Evo 2 connector families. Leads made

consistently low performance loss throug- Available for assembly with cross-sections to customer’s specifications.

= =
1) ]
5 a Y
° E 3
S & 5 2 e
& = o © 2 [
Technical data = ° £ e 5 H
] g2 £¢c S £ 2
B =3 T g c =
4 S8 £ = <] o
Connector system MC4 o O o o =] o <
Ambient temperature range -40 °C...+85 °C (TUV/UL) < | Q
- m VI A AWG CV | A g el
Upper limiting temperature 105 °C O|O| =
X

Degree of protection 1P68 (1 m, 1 h)/IP65 25 1000 225
32.0010P2000-UR  PV-KBT4/2,5I-UR  x 5.0-6.0 4.0 2000
Degree of protection, unmated IP2X 14 1500 30
Category CAT Ill 25 1000 225
= 32.0011P2000-UR  PV-KST4/2,5|-UR x 5060 4.0 2000 X
Degree of pollution 3 14 1500 30
Max. contact resistance of the connector 0.25 mQ 25 1000 225
32.0140P2000-UR  PV-KBT4/2,5X-UR x 55-74 4.0 2000
Rated Impulse Voltage 16 kV/ 14 1500 30
Contact system MULTILAM 25 1000 225
; — 32.0141P2000-UR  PV-KST4/2,5X-UR x 5574 40 2000
Type of connection Crimping 14 1500 30
Contact material Copper, tin plated 25 1000 22.5
32.0012P2000-UR  PV-KBT4/2,5II-UR  x 59-88 4.0 2000 X
Insulation material PC/PA 14 1500 30
Locking system Locking Type 25 1000 225
= = 32.0013P2000-UR  PV-KST4/2,5I-UR x 59-88 4.0 2000 X
Fire protection class UL94:v-0 14 1500 30
Ammonia resistance (acc. to DLG) yes 4 1000 39
Salt mist spray test, degree of severity 6 yes 6 1000 39
32.0014P2000-UR  PV-KBT4/6l-UR X 5.0-6.0 5.8 - I 2000 X
TUV Rheinland certifications number R 60127190
TUV Rheinland 2 PfG 2330 R 60087448 10 15007 /50
UL-File number E343181 4 1000 39
CSA number of certificate 250725 6 1000 39
CQC number of certificate CQC16024138286 32.0015P2000-UR  PV-KST4/61-UR x 5060 58 - = | & 2000 X
JET number of certificate B19T0013 10 1500 50
4 1000 39
6 1000 39
32.0142P2000-UR  PV-KBT4/6X-UR  x 55-74 58 2000
12 1500 35
10 1500 50
4 1000 39
6 1000 39
32.0143P2000-UR  PV-KST4/6X-UR x 5574 58 2000
12 1500 35
10 1500 50
4 1000 39
6 1000 39
32.0016P2000-UR  PV-KBT4/6Il-UR  x 59-88 58 2000 X
12 1500 35
10 1500 50

Note:

For more detailed information concerning the suitable cable gland range, please consult MA231.



Female and male cable coupler MC4

Female and male cable coupler as individual part with closed barrel crimp contact
(including insulating part)

PV-KBT4/5...-UR

Contacts per reel

Order No.
opening

3 > | Outer diameter of
Width of crimp

2
[}
>
g
(=3
Qo
<

(6]
% |a
(O3 N&)

S .
%:‘

218.8

32.0017P2000-UR  PV-KST4/61I-UR x 59-88 58 2000 x x X X X
12 1500 35

10 1500 50
PV-KBT4/10lI X 59-88 6.5 10 1000 45 1700 x X

f

32.0034P1700

PV-KST4/5...-UR

Technical data

Connector system

Ambient temperature range

Upper limiting temperature

Degree of protection

Degree of protection, unmated

Degree of pollution

Max. contact resistance of the connector
Rated Impulse Voltage

Contact system

Type of connection

Contact material

Insulation material

Locking system

Fire protection class

Salt mist spray test, degree of severity 6

UL-File number
CSA number of certificate

4

el

;:::

MC4

-40 °C...+85 °C (TUV/UL)
105 °C

IP68 (1 m, 1 h)/IP65
1P2X

3

0.25 mQ

16 kV

MULTILAM
Crimping

Copper, tin plated
PC/PA

Locking Type
UL94:v-0

yes

E343181

250725



In accordance with NEC 2020, requires a hout the entire service life of the plug con- up to 10 mm?. Also available as ready made

tool to open. Proven MULTILAM technology nector. Tried and tested plug connectors, leads. Mating compatibility with MC4 and
with high long-term stability, which ensures over 15 years of experience in the field. MC4-Evo 2 connector families. Leads made
consistently low performance loss throug- Available for assembly with cross-sections to customer’s specifications.

Outer diameter of

cable
Width of crimp

opening
UL 6703

o
£
e

14

1500 30

32.0094-UR PV-KBT4/5]-UR X 4.7-6.4 4.0 12 1500 35

10 1500 50

14 1500 30

32.0095-UR PV-KST4/51-UR X 4.7-6.4 4.0 12 1500 35 X
10 1500 50
14 1500 30

32.0792-UR PV-KBT4/5X-UR X 5.5-7.4 4.0 12 1500 35 X
10 1500 50
14 1500 30

32.0793-UR PV-KST4/5X-UR X 5.5-7.4 4.0 12 1500 35 X
10 1500 50
14 1500 30

32.0096-UR PV-KBT4/51I-UR X 6.4-8.4 4.0 12 1500 35 X
10 1500 50
14 1500 30

Ir

- O
Approvals

32.0097-UR PV-KST4/51I-UR X 6.4-8.4 4.0 12 1500 35 X
10 1500 50
32.0080-UR PV-KBT4/8II-UR X 5.9-8.8 4.4 8 1500 70 X X
32.0081-UR PV-KST4/8I-UR X 5.9-8.8 4.4 8 1500 70 X X
Note:

For more detailed information concerning the suitable cable gland range, please consult MA231.

(HR/YZ)

Assembly instructions MA231 Sealing caps page 49

www.staubli.com/electrical Assembly tools page 54
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Fuse Connectors




7,

sune: iTs

N\

Fhotaoltarc Conneclion

]
Connector Series-S417

Fuse Connector
UL1500V/UL1000V

(] [ J
www.sunbolts.com BIZI_I n k

A/,

sune

1T s Connector Series
Fuse Connectors

LT\

- Over current protection for module
- Fuse replaceable

- MC4 / H4 connector compatible

- Housing Material: PPE

strings

- Contact Material: Copper alloy with Tin plated

- UL Certified #E351893

1500V Type

b\

1000V Type

Rated Voltage 1500V 1000V
Certified Current 30A 30A

Rated Current 15A 15A

Degree of Protection IP67 1P67
Operation Temperature -40 ~ +75°C -40 ~ +75°C
Flammability Class UL94-VO UL94-VO
Recommendation Fuse 1500V 2-15A 1000V 2-15A
Fuse Dimension 10x85mm 10x38mm

The specifications are subject to changes without notice!

BizLink Headquarters

47211 Bayside Parkway Fremont, CA 94538, U.S.A.
Tel +15102520786 Fax +1510252 1178
sales@bizlinktech.com

International Sales

Europe +353 1462 6126 Malaysia +604 399 4428
China +86 775 3384 5888 Taiwan  +886 2 8226 1000
Japan +81 364352918 India +91 40 6717 2408

www.sunbolts.com
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Pyranometers




Hukseflux
Thermal Sensors

SRO5 SERIES

Second class pyranometers with various outputs

SRO5 series is the most affordable range of pyranometers meeting ISO 9060 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.

Figure 1 SRO5 with ball levelling and tube mount

Figure 2 Easy levelling of SR0O5 on its tube mount with
ball levelling. SRO5 series offers various industry
standard digital and analogue outputs.

Introduction

SROS5 series is an economical range of ISO 9060
second class pyranometers for measurement of
solar radiation received by a plane surface, in
W/m2, from a 180 ° field of view angle. Different
configurations are available, depending on its
mounting and the output needed. The combination
of easy installation and its cost makes SRO5 ideal
for installation in (agro-) meteorology networks
and PV power plant monitoring.

Benefits

e Industry standard digital and analogue outputs:
easy implementation and servicing

e Easy mounting and levelling

e  Pricing: second class pyranometers finally
affordable for large networks

Suggested use

e general solar radiation measurements
e (agro-)meteorological networks

e PV power plant monitoring

Hukseflux

Thermal Sensors

SRO5 series design

SRO5 pyranometers employ a thermopile sensor
with black coated surface, one dome and an
anodised aluminium body with visible bubble
level. Optionally the sensor has a unique ball
levelling mechanism and tube mount, for easy
installation. SRO5 has a variety of industry
standard outputs, both digital and analogue:
SR05-D1A3 offers Modbus over RS-485 and 0-1V
output, SR05-D2A2 offers Modbus over TTL and
4-20 mA current loop output. Version SR05-A1
offers a conventional analogue millivolt output.

. ——
. S

Figure 3 'Exploded view’ of SR05. The optional ball
levelling and tube mount allow for easy installation. The
cable (standard 3 m) has an M12-A connector.

Standards

Applicable instrument classification standards are
1SO 9060 and WMO-No. 8.

— .)

SRO5 series specifications

Measurand

IS0 classification
Calibration uncertainty
Calibration traceability
Spectral range

hemispherical solar
radiation

second class pyranometer
<1.8% (k=2)

to WRR

285 to 3000 x 10 m

Rated operating temperature -40 to +80 °C

range
Standard cable length

3m

Rated operating voltage range
-versions -D1A3 and -D2A2 5 to 30 VDC

-version -Al
Levelling

Output

Version SR05-D1A3
Communication protocol
Digital output

Analogue output
Version SR05-D2A2
Communication protocol
Digital output

Analogue output
Version SR05-A1

Analogue output
Sensitivity (nominal)

Versions

passive sensor
ball levelling, optional
with / without tube mount

Modbus over RS-485
-irradiance in W/m?
-instrument body
temperature in °C
0-1V

Modbus over TTL
-irradiance in W/m?
-instrument body
temperature in °C
4-20 mA current loop

millivolt
10 x 107 V/(W/m?)

SRO5 series offers various versions with industry
standard outputs, both digital and analogue, each

with several options:

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

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

e SRO05-A1l analogue second class pyranometer

with millivolt output

In addition, version SR05-D1A3-PV is available as
a perfect alternative for PV reference cells.
Please see SR05-D1A3-PV's separate brochure.

Options

e cable lengths: 10, 20 m
e extension cable with connector pair: 10, 20 m

e with ball levelling

o with ball levelling and tube mount (for tube
diameters 25 - 40 mm)

* OEM versions



Hukseflux
Thermal Sensors

Table 1 Ordering codes for SRO5

VERSIONS OF SRO5 (part numbers), without cable

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

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

SR05-A1 analogue second class pyranometer, with millivolt output

SR05-D1A3-PV digital second class pyranometer, alternative for PV reference
cell (see seperate product brochure)

CABLE FOR SRO05, with f le M12-A c tor 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 SRO5, with male and female M12-A connectors

CO6E-10 cable length: 10 m

CO6E-20 cable length: 20 m

LEVELLING OPTIONS FOR SR0O5

BLO1 ball levelling, for levelling of SRO5

TMBLO1 tube mount with ball levelling, for mounting SRO5 on a tube

L
— —-—1 I
- L

SRO5 SRO5 with BLO1 SRO5 with TMBLO1
See also About Hukseflux
e PMFO1 pyranometer mounting fixture, Hukseflux Thermal Sensors offers measurement

compatible with SRO5 ball levelling solutions for the most challenging applications.

e view our complete range of pyranometers We design and supply sensors as well as test &

measuring systems, and offer related services
such as engineering and consultancy. Our main
area of expertise is measurement of heat transfer
and thermal quantities such as solar radiation,
heat flux and thermal conductivity. Hukseflux is
ISO 9001 certified. Hukseflux sensors, systems
and services are offered worldwide via our office
in Delft, the Netherlands and local distributors.

Are you interested in this product?

E-mail us at: info@hukseflux.com




Tmodul-Si
External PV Module Temperature Sensor for Si-RS485TC-2T-v \\ \ / /
Y

=

INGENIEURBURO

MENCKE & TEGTMEYER GMEH

Short Description

Our module and surface temperature sensors come equipped with a stable Aluminium housing and a robust
weatherproof cable. Thanks to the use of top quality components the sensors achieve very high accuracy and
are ideal for use in field environments (PV module temperature).

Technical Data
Type Tmodul-Si
Sensor Element Pt1000 Class A as per EN 60751

Sensor Housing Self-Adhesive Aluminium Block, 35 mm x 12 mm x 6 mm

Protection Level IP 67
Pin 1: Pt1000

Pin Assignment Pin 2: Pt1000

Pin 3: cable shield, isolated to Aluminium Block
Weight approx. 85g
Operating Condition -40 to +90°C (see below Installation Instruction)
Sensor Cable Length: 3 m, PUR coated, shielded (LiYHC11Y, 2 x 0.25 mm?)
Customs Number 90 2519 00

Ingenieurbiiro Mencke & Tegtmeyer GmbH e Schwarzer Weg 43A o 31789 Hameln e Germany
Tel. +49-5151-403699-0 o Fax: +49-5151-403699-19 ¢ www.ib-mut.de o info@ib-mut.de

IEURBURD

Tmodul-Si
External Temperature Sensor for Si-RS485TC-2T-v

Safety Instructions

The installation and assembly of electrical equipment must be carried out by electrically qualified persons.
The sensor may not be used with equipment whose direct or indirect purpose is to prevent human death or
injury, or whose operation poses a risk to humans, animals or property.

Electrical Connection

This sensor is designed for connecting to the Si sensor type Si-RS485TC-2T-v. For connecting remove the
protection cab of the 3-pole socket of the Si-RS485TC-2T-v and connect the Tmodul-Si. To lock the cable
connector, the threaded ring is tightened until it is “finger-tight’ (approx. 50 Ncm).

Installation Instructions

If mounted outdoors, avoid direct exposure to sunlight and rain to the sensor housing (Aluminium block). If
necessary, provide protection from the sun and rain.

The sensor element is mounted by gluing the Aluminium block directly to the measurement surface. The surface
must be dry, clean and degreased. It is also recommended using an extra fixing with silicone or Sikaflex,
particularly for module temperature above 75°C.

Note: The module temperature measurement can be optimised by completely covering the sensor element.

The sensor cable needs a cable grip close to the sensor housing.

Optimisation
by means of
cover

Maintenance
The sensors should be checked once a year for damage, contamination and correct fitting.

User information

The sensor is designed for the measurement of a surface temperature. The warranty is for 1 year from the date of
the invoice for the intended use. M&T does not accept any liability for possible losses or damage due to the
incorrect usage of the sensor. Liability for consequential damages is excluded.

Page 2 of 2 Date: September 2021 Errors and changes excepted
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Solar Walk




= SOLARWALK
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Built to Solar Roof Services Safety

SOLAR

Walkway #1%5u Solar Roof Services
mslFnumaiindmioanugantingaune Solar uu
naaAzie TWnsiduuasiuinnuazain
Uanadsuazrisilasnuanudsingsouduraia
wanme

nadenldiag

flymnisidan ldmadumdnmanSawmdngu daan
Tud fdasdnlunsmuauaunwlunsedauin
m IAeilavatiundsnsldanlulbivm uasda
Wnatniudiadssauiuanmnisiansauzag
a1sLAlignannTsH Lazsunanan1sIiaalnuuLEy
naIAmanaie

SOLARWALK

\&an 1450 Fiberglass Reinforced Plastic fian
270 resin AsATWEINSaN UV inhibitor nunueie
anmwanme uae UV wazansiafigaanvnssulailu
agd i W lFRnaaduniaiin walkway vy
nasaladuagned

SOLARWALK

2115 lduuundt 20 1
Uasanudantignasnaignis 149
HInaLiuagss Yaariudu (Anti Slip Surface)
i auduasfinsads
denualdmad Wasmnniiuiudi stock iasgn
- Aneslanundsanndnnnglasu

and Inglaidaedisns hot work wsasmdand
in i USuiasuguuuudriuiniisasalddie
Aauanifiuauulain

e e e e e
ee

e

)

* 6
< 8§
FudayaiinAnvsaiauasnan ngandass

naipaporn@workandsafe.co.th #3a Tns. 081 9853586
www.workandsafe.co.th

=

SOLARWALK

Built to Solar Roof Services Safety

- fineuaaniflaiawlu (Flame Spread Index ASTM E84-13A Class 1

SOLAR " ' Specification SOLAR ' ' aasantifanadunuaaasiail
e 38x38 mm BREIGH] anudn e 1du
24U (%) (eeAnaLdod)
Aanamun 25 mm Hydrochloric Acid 30 65
3 i 300 mm
HATILAY 400 mm Sulphuric Acid 25 65
600 mm Lactic Acid 100 65
ANNEILHY i m Calcium Acid 25 65
m
- Calcium 25 65
g Yellow-L#aag Hypochloride
Grey-1n ) )
o Ferric Acid 100 65
da
aunseinna Aluminium Chloride All 65
Disc UMIUEALHENNILOY Mercuric Chloride 100 65
2a6 SS 316
. Silver Nitrate 100 65
Joint Clip AFUNHUTDEADUKLNNLGY 5 .
g 55316 Zinc Chloride All 24
o - o Fuel All 38
Roof Clamp AMUaDUNAIAT
Kliplok 700 5a Boltless Nantokite Al 65
Ozone All 38
Cupric Oxide All 52
Glycol 100 65
Sulphur Dioxide 100 65
Water 100 65

10

WARRANTY

* WIRTFIUNTTHER 1ISO9001:2015 uae ISO14001:2015

Fudayariafnnsaisuasien nsandnss

naipaporn@workandsafe.co.th %58 Ins. 081 9853586
www.workandsafe.co.th

Grey




SOLARWALK

SAFE
e Built to Solar Roof Services Safety

Kliplok Clamp Boltless Clamp

nsinfauvuiin Inanseanuaaunaiamens ld
Kliplok Clamp #3a Boltless Clamp

FudayaiinAnvsaiauasnan ngandass

naipaporn@workandsafe.co.th #3a Tns. 081 9853586
www.workandsafe.co.th

SaFE

SOLARWALK

Built to Solar Roof Services Safety

Load Table éwsuniaiiu nadausizn1ssuiiminuuuunige (Concentrated Line) uandssazuausa

(WH.) 22URUNANIINNTNALDAUNIN

se8E span

(3031.)

¥ o 4
dmingegai
¥ @ o o o
wwin (ATansa/aims) wusin
(ATanFw/was)

400

600

Jz8z span

800

1000

>
2,

*Je8lz span guAANLUsINEIMIUNsAnaaAa 800 Nu.

Fudayariafnnsaisuasien nsandnss

naipaporn@workandsafe.co.th %58 Ins. 081 9853586
www.workandsafe.co.th

150 300 500 800

0.7 1.6 26 4.2

241 4.8 8.0 12.8

6.4 11.3

125



Document Ref.: SolarWalk Technical Information

Customer: SMART Eng Consultant Co., Ltd.
711/107 Rangsit-Nakhon Nayok Rd.,
Thanyaburi, Pathumthani 12130

GuuiAnaag

U3EN Biauausiam 16

18 a.5uduns 97 uavAuuna?
waAuuET) et 10230
Tnsdwyi /uvna: 028341101
Tax ID:0105559113521
www.workandsafe.co.th

Date: May 10th, 2021

waafauaf SolarWalk (flundnsaeridiaanuuuuazndaialdonu)moduiaaulaandanas
fladouiusddey dmsundasiaal Solarwalk §i 2 auinunsgIu Aa

e 388*4083 mm
e 578*%4083 mm

Taagu 388*%4083 mm
wingdmsuldy ety
dssudiaiian

fIugu 578*4083 mm ded
ANNATIININAI LU
dmﬁudmotﬁuﬁ‘ﬁaoms
finavsiunnuay lifeline
UUNLAUIE AN
syuuLRuLGnuY Solarwalk
@ shelssudaiaiuag

A ldaatunisince

AaaulifdAgaasndndaet SolarWalk ‘lewa

- . PRV oa P o o Y
e Anti Slip Surface f)fudu asaiiEitvnannnIstuLUNaIaZTA 12U BEIAI
o AUIRASLATI 38*38 mm 1uu1 25 mm warmIuuKU Bar gega 6.5mm
e WAMAIA Resin AW numusagnInaInIALararaaddsiall argnistadviuuiude

201

UFEN iTanausia 31ia

18 a.5mduns 97 uaneAuunan?
aAuUNEN) nyatnn 10230
Tnsdnv /urnal: 028341101
Tax ID:0105559113521
www.workandsafe.co.th

uw
s8¢ Span Load (ATan3u/wns)
(fin&uns)
75 150 300 500 800
400 0.45 0.73 1.61 2.62 4.25
600 1.21 2.14 4.85 8.02 12.83
800 3.45 6.41 11.32 14.21
1000 7.32

*syay span Miwugihdamsunisdaderifiaulaandada Litdu 1000 fad&wmas (1 was)

*Fnasasaiiu A5a6 span &aliiAu 400 Sa&u6s



SolarWalk /\

UonmRuaua:tIoulunissuds:Auwaanaun

USBN 13SAuDUGIW $1fie UDSUUS:IUAtUMWNARNTUH WS FRP su SolarWalk leWun1swan
fsIPddUUATAUNMWELTDMUANISKAG Wudal 10 U TneSususun 15/5/2021 ua:zaudasufi
15/5/2031 dmsu

{Asuns : Solar Rooftop 995.705 kWp - BTGPD
3nA : USGN ausn 1Su AduBaunui 1R
711/107 auuSvan-uAsuien A.Us:615UAY 2.50yus d.Unusiti 10230

Woulunissuus:fiudum
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WSDENARSUN

4. USUNYD:IUSURRUDUALISUKSDATEDBTUNSSDNDU AIRED

5. USUNYD:IUSURABDUNSTIAWIdSNEIR9AAnDINNISUUEY MSAREY 3909U NSENKsEDINMISIEIIUL
msaauUavuAlupunsniupvedUAT soufivnstdouta:msiAUa:aRRADS Suwluanmevitiraum
UNWsdY

6. USUNYD:IUSURRUDUNSTIAUIFBMBEIUUARaKSONSWIFUS UL T3 1:inunsy Tnedou
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PVsyst — Simulation Report




@PVSYST

PHOTOVOLTAIC SOFTWARE

PVsyst - Simulation report
Grid-Connected System

Project: Gulf AY_SPP

Variant: GBP
No 3D scene defined, no shadings
System power: 189 kWp
Gulf_AY_SPP - Thailand

Author

susunn@scg.com

i, SUSUNN

jon by SCG CERAMICS

Version 7.2.17

SUSUNN SMART SOLUTION CO.,LTD (Thailand)




Project: Gulf_AY_SPP

wil i, SUSUNN
TH . 2H
===l Variant: GBP
PVsyst V7.2.17 SUSUNN SMART SOLUTION CO.,LTD (Thailand)
VC2, Simulation date:
01/09/22 08:47
with v7.2.17
Project summary
Geographical Site Situation Project settings
Gulf_AY_SPP Latitude 14.25 °N Albedo 0.20
Thailand Longitude 100.59 °E
Altitude 7m
Time zone UTC+7
Meteo data
Gulf_AY_SPP
Meteonorm 8.0 (1996-2015), Sat=23% - Synthetic
System summary
Grid-Connected System No 3D scene defined, no shadings
PV Field Orientation Near Shadings User's needs
Fixed planes 2 orientations No Shadings Unlimited load (grid)
Tilts/azimuths 10/-90 °
10/90 °
System information
PV Array Inverters
Nb. of modules 353 units Nb. of units 2.7 units
Pnom total 189 kWp Pnom total 160 kWac
Pnom ratio 1.180
Results summary
Produced Energy 248286 kWh/year Specific production 1315 kWh/kWpl/year Perf. Ratio PR 78.21 %
Table of contents
Project and results summary 2
General parameters, PV Array Characteristics, System losses 3
Main results 5
Loss diagram 6
Special graphs 7

01/09/22 PVsyst Licensed to SUSUNN SMART SOLUTION CO.,LTD (Thailand) Page 2/7



PVsyst V7.2.17
VC2, Simulation date:
01/09/22 08:47

with v7.2.17

Project: Gulf_AY_SPP

Variant: GBP

SUSUNN SMART SOLUTION CO.,LTD (Thailand)

Grid-Connected System
PV Field Orientation

Orientation

Fixed planes 2 orientations

Tilts/azimuths 10/-90 °
10/90 °

Horizon
Free Horizon

General parameters

No 3D scene defined, no shadings

Sheds configuration
No 3D scene defined

Near Shadings
No Shadings

i SUSUNN
Models used
Transposition Perez
Diffuse Perez, Meteonorm

Circumsolar separate

User's needs
Unlimited load (grid)

PV module
Manufacturer
Model

(Original PVsyst database)
Unit Nom. Power
Number of PV modules
Nominal (STC)

Array #1 - PV Array
Mixed orient.

#1/2: 10/13 strings
Tilt/Azimuth

Number of PV modules
Nominal (STC)

Modules

At operating cond. (50°C)
Pmpp

U mpp

I mpp

Array #2 - Sub-array #2
Mixed orient.

#1/2: 1/0 strings
Tilt/Azimuth

Number of PV modules
Nominal (STC)

Modules

At operating cond. (50°C)
Pmpp

U mpp

| mpp

Array #3 - Sub-array #3
Mixed orient.

#1/2: 1/0 strings
Tilt/Azimuth

Number of PV modules
Nominal (STC)
Modules

Longi Solar
LR5-72 HPH 535 M

535 Wp
353 units
189 kWp

10/-90 °
10/90 °
322 units
172 kWp
23 Strings x 14 In series

158 kWp
522 V
303 A

10/-90 °
10/90 °
15 units
8.03 kWp
1 String x 15 In series

7.36 KWp
559 V
13 A

10/-90 °
10/90 °
16 units
8.56 kWp
1 String x 16 In series

PV Array Characteristics

Inverter

Manufacturer Huawei Technologies

Model SUN2000-60KTL-M0_400Vac
(Custom parameters definition)

Unit Nom. Power 60.0 kWac

Number of inverters 2.7 units

Total power 160 kWac

Number of inverters 14 * MPPT 17% 2.3 units

Total power 140 kWac
Operating voltage 200-1000 V
Max. power (=>30°C) 66.0 kWac
Pnom ratio (DC:AC) 1.23

Number of inverters 1*MPPT 17% 0.2 unit

Total power 10.0 kWac
Operating voltage 200-1000 V
Max. power (=>30°C) 66.0 kWac
Pnom ratio (DC:AC) 0.80

1*MPPT 17% 0.2 unit
10.0 kWac

Number of inverters
Total power

01/09/22

PVsyst Licensed to SUSUNN SMART SOLUTION CO.,LTD (Thailand)

Page 3/7




Project: Gulf_AY_SPP

T i, SUSUNN
il'. . e SCG CERAMICS
e Variant: GBP

PVsyst V7.2.17 SUSUNN SMART SOLUTION CO.,LTD (Thailand)
VC2, Simulation date:
01/09/22 08:47
with v7.2.17
PV Array Characteristics
At operating cond. (50°C) Operating voltage 200-1000 V
Pmpp 7.85 kWp Max. power (=>30°C) 66.0 kWac
U mpp 596 V Pnom ratio (DC:AC) 0.86
I mpp 13 A
Total PV power Total inverter power
Nominal (STC) 189 kWp Total power 160 kWac
Total 353 modules Nb. of inverters 3 units
Module area 902 m? 0.3 unused
Cell area 839 m? Pnom ratio 1.18
Array losses
Array Soiling Losses Thermal Loss factor Serie Diode Loss
Loss Fraction 3.0 % Module temperature according to irradiance Voltage drop 0.7V

LID - Light Induced Degradation

20.0 W/m?K
0.0 W/m?K/m/s

Uc (const)
Uv (wind)

Module Quality Loss

Loss Fraction 0.1 % at STC

Module mismatch losses

Loss Fraction

Array #3 - Sub-array #3
Global array res.

Loss Fraction

3.2 % at STC Loss Fraction

1410 mQ
2.8 % atSTC

Loss Fraction 20 % Loss Fraction 0.0 % Loss Fraction 2.0 % at MPP
Strings Mismatch loss
Loss Fraction 0.1 %
IAM loss factor
Incidence effect (IAM): User defined profile
0° 25° 45° 60° 65° 70° 75° 80° 90°
1.000 1.000 0.995 0.962 0.936 0.903 0.851 0.754 0.000
DC wiring losses
Global wiring resistance 10 mQ
Loss Fraction 3.2 % at STC
Array #1 - PV Array Array #2 - Sub-array #2
Global array res. 61 mQ Global array res. 1410 mQ

3.0 % atSTC

Inverter voltage
Loss Fraction

Wire section (3 Inv.)
Average wires length

Inv. output line up to injection point

Inverter: SUN2000-60KTL-M0_400Vac
Copper 3 x 3 x 25 mm?

AC wiring losses

400 Vac tri
1.66 % at STC

50 m

01/09/22

PVsyst Licensed to SUSUNN SMART SOLUTION CO.,LTD (Thailand)
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PVsyst V7.2.17

VC2, Simulation date:

01/09/22 08:47
with v7.2.17

Project: Gulf_AY_SPP

Variant: GBP

SUSUNN SMART SOLUTION CO.,LTD (Thailand)

System Production
Produced Energy

248286 kWh/year

Normalized productions (per installed kWp)

Normalized Energy [kWh/kWp/day]

| |

Lc: Collection Loss (PV-array losses)
Ls: System Loss (inverter, ...)
eful energy (inverter output) 3.6 kWh/kWp/day

T T T
0.9 kWh/kWp/day
0.1 kWh/kWp/day

Main results

Specifi

i SUSUNN

c production

Performance Ratio PR

1315 kWh/kWplyear
78.21 %

Performance Ratio PR

Performance Ratio PR

!
Il ~r: Performance Ratio (vf/Yr): 0.782

I I

I I

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Balances and main results

GlobHor DiffHor T_Amb Globinc GlobEff EArray E_Grid PR

kWh/m? kWh/m? °C kWh/m? kWh/m? kWh kWh ratio
January 133.6 64.81 26.43 132.8 125.5 20385 19835 0.791
February 133.1 74.28 28.17 132.2 1254 20187 19640 0.787
March 159.2 91.04 29.77 157.9 149.9 23819 23164 0.777
April 168.4 88.49 30.42 167.2 159.0 25044 24342 0.771
May 160.5 85.06 30.41 159.2 151.2 23925 23260 0.774
June 1471 79.19 29.39 146.0 138.7 22054 21439 0.778
July 145.6 82.96 29.27 144 .4 137.0 21874 21273 0.780
August 138.0 85.65 29.00 136.7 129.8 20813 20242 0.784
September 128.2 74.93 28.07 1271 120.5 19349 18820 0.784
October 128.3 81.09 28.38 127.2 120.5 19460 18930 0.788
November 122.5 67.87 27.60 121.4 114.8 18602 18101 0.790
December 129.9 60.90 26.63 129.0 121.9 19774 19239 0.790
Year 1694 .4 936.29 28.63 1681.0 1594.2 255287 248286 0.782
Legends
GlobHor  Global horizontal irradiation EArray Effective energy at the output of the array
DiffHor Horizontal diffuse irradiation E_Grid Energy injected into grid
T_Amb Ambient Temperature PR Performance Ratio
Globinc Global incident in coll. plane
GlobEff Effective Global, corr. for IAM and shadings
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PVsyst V7.2.17

Project: Gulf_AY_SPP
Variant: GBP

i SUSUNN

SUSUNN SMART SOLUTION CO.,LTD (Thailand)

VC2, Simulation date:

01/09/22 08:47
with v7.2.17
Loss diagram
1694 kWh/m? Global horizontal irradiation
-0.79% Global incident in coll. plane
-2.23% IAM factor on global
-3.00% Soiling loss factor
1594 kWh/m? * 902 m? coll. Effective irradiation on collectors
efficiency at STC = 20.98% PV conversion
301791 kWh Array nominal energy (at STC effic.)
-0.59% PV loss due to irradiance level
-9.34% PV loss due to temperature
-2.00% LID - Light induced degradation
-2.10% Mismatch loss, modules and strings
-2.12% Ohmic wiring loss
Mixed orientation mismatch loss
255409 kWh Array virtual energy at MPP
-1.99% Inverter Loss during operation (efficiency)
N -0.05% Inverter Loss over nominal inv. power
N 0.00% Inverter Loss due to max. input current
N 0.00% Inverter Loss over nominal inv. voltage
N 0.00% Inverter Loss due to power threshold
N 0.00% Inverter Loss due to voltage threshold
N -0.01% Night consumption
250162 kWh Available Energy at Inverter Output
N -0.75% AC ohmic loss
248286 kWh Energy injected into grid
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PVsyst V7.2.17
VC2, Simulation date:
01/09/22 08:47

with v7.2.17

Project: Gulf_AY_SPP

Variant: GBP

SUSUNN SMART SOLUTION CO.,LTD (Thailand)

1200

i SUSUNN

Special graphs

Daily Input/Output diagram

1000

800 -

600 |-

400 |~

Energy injected into grid [kWh/day]

200 |-

T I T
Values from 01/01 to 31/12

4 6

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

System Output Power Distribution

Energy injected into grid [MWh / class of 2 kW]

| ! |
Values from 01/01 to 31/12

L | L ] L

60 80
power injected into grid [kW]
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11.00-12.00 u 63.3 60.1 60.6 65.2 1.9 4.5 60.7 3.8 0.6
12.00-13.00 u 66.4 62.2 60.6 67.4 1.0 7.0 60.4 2.8 -1.8
13.00-14.00 u 63.7 60.6 60.6 65.4 1.7 4.5 60.9 3.9 03
14.00-15.00 u 60.9 59.2 60.6 63.8 29 3.0 60.8 5.3 1.6
15.00-16.00 u 62.9 58.9 60.6 64.9 2.0 4.5 60.4 3.0 15
16.00-17.00 . 64.7 60.3 60.6 66.1 1.4 7.0 59.1 26 1.2
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wan1sAaNIsaliaeesunulugeneade Tunsailiiilaseniswaziilasenis usiaisusaaruialalasenisiselnilndiuln (fa-3)

seAudB vz o ooz 0 seuideeves o a?q - , v o v v e oo .| SzAUdES B AR
drsmiiasiat Wifnssuny ¥ | VRSN wmil,maam;uﬂ wasiwvpesziudes | dauiudsziude | L
I @ 3) Wades @)-(1) = (5) (6) @) = (| nidikiilasems | nsdiillasenns
@
11-12 WOWAAN W.A.2565

08.00-09.00 . 60.8 58.2 60.6 63.7 2.9 3.0 60.7 -4.4 2.5
09.00-10.00 U 61.4 58.5 60.6 64.0 26 3.0 61.0 -4.1 25
10.00-11.00 u 60.8 58.3 60.6 63.7 2.9 3.0 60.7 4.5 2.4
11.00-12.00 u 58.7 56.8 60.6 62.8 4.1 2.0 60.8 -5.1 4.0
12.00-13.00 u 51.7 57.0 60.6 62.4 a7 15 60.9 -6.3 3.9
13.00-14.00 u 57.6 56.8 60.6 62.4 a8 15 60.9 -6.2 4.1
14.00-15.00 1 57.5 56.5 60.6 62.3 a8 1.5 60.8 -6.0 a3
15.00-16.00 1 57.3 56.5 60.6 62.3 5.0 1.5 60.8 -6.2 a3
16.00-17.00 1. 57.3 56.7 60.6 62.3 5.0 1.5 60.8 -6.4 4.1

1Az ¢ <10 <10

wanewe : Y aman1sngiade (vaglidinissuniu) ddldannisesininaisduninauiy Wetui 5-12 nguniau w.a.2565 Tugiaainaldiu (08.00-17.00 u.)

7 sgiudsavetunaiuin usnanungeulmiigaasveunuszeen
Li

¥ Assdudswazunasidafiades vshaiuiigeulmiwann Lp, = 10log, (ZL 1010)

Y faUTuAsEauldes auUsEnIAAMENIINAITATUANNATY (W.A.2550) 1389 35N15RTIaTasauldesiugiu seaudesuaglidnissuniu n1sasiadasazAuinsed uidesaasdnissuniu

NIAUINAITEAUNITIUNIY kazhuuTuiinnsnsiaindeasuniu
¥ sgiudvadleUsumudiaumessauidesiiugiu (nsallifilasinsegldiuiumssdudsarindu 7.0)

o < y o oo d do o e - o do e o . - va @ o
UIZNIARUENITUNTEINRDULYNYIRA QUUN 29 (W.A.2550) NANUNUAAITEAULFBITUNIUNINY 10 LATLUALD Tngmnsgaunssuniufisnunlaiiaiiuinnii 10 wdvaie Tteindudessuniu
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¢ ' ' v am e = o v v a S 9 va v
nan1smantsalidessuniuludiasnasing Tunsalliisilasenisuaziilasenis vinadwdneluiaunaglndifeddasinislssluinduln

seAudB vz o o4& sAuideees o a?q - , v o v v e oo .| SzAUdES B AR
drsmiiasiat ifnssuny ¥ | oAV AReAUgY i 2 “lJtu:‘;LL‘Iﬂmn’;tuﬂ nassvasszi Ul | AausuArszaudes wasEEnsEUnL
I @ 3) Wades @)-(1) = (5) (6) @) = (| nidikiilasems | nsdiillasenns
@
5-6 NHYNIAU W.A.2565
08.00-09.00 1. 58.3 50.1 423 58.4 0.1 7.0 51.4 1.2 13
09.00-10.00 51.7 51 423 52.2 0.5 7.0 45.2 6.3 -5.8
10.00-11.00 u 48.2 44.4 423 49.2 1.0 7.0 42.2 3.2 2.2
11.00-12.00 u 47.4 44.1 423 48.6 1.2 7.0 41.6 3.7 2.5
12.00-13.00 u 46.9 43.9 423 48.2 13 7.0 41.2 4.0 2.7
13.00-14.00 u 45.9 435 423 475 1.6 4.5 43.0 4.6 0.5
14.00-15.00 u 46.4 43.1 423 47.8 1.4 7.0 40.8 3.7 2.3
15.00-16.00 u 44.9 43.7 423 46.8 1.9 4.5 423 5.8 -1.4
16.00-17.00 . 44.8 43.4 423 46.7 1.9 4.5 422 5.6 -1.2
6-7 NHYNIAU W.A.2565
08.00-09.00 . 57.9 55.9 423 58.0 0.1 7.0 51.0 -5.0 4.9
09.00-10.00 55.5 50.5 423 55.7 0.2 7.0 48.7 2.0 -1.8
10.00-11.00 u 51.6 50.8 423 52.1 0.5 7.0 45.1 6.2 5.7
11.00-12.00 u 50.2 48 423 50.8 0.6 7.0 438 4.8 4.2
12.00-13.00 u 49.5 46.8 423 50.3 0.8 7.0 433 43 3.5
13.00-14.00 u 52.7 475 423 53.1 0.4 7.0 46.1 -1.8 1.4
14.00-15.00 u 51.4 473 423 51.9 0.5 7.0 44.9 2.9 2.4
15.00-16.00 u 52.7 48.1 423 53.1 0.4 7.0 46.1 2.4 2.0
16.00-17.00 . 50.7 47.1 423 513 0.6 7.0 44.3 3.4 2.8
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nan1smansalidessuniuludiaenasing Tunsalliisilasansuaziilasenis vinadwdineluiauneglndifedasinistssluiaduln (se-1)

seAudB vz o o4& sAuideees o a?q - , v o v v e oo .| SzAUdES B AR
drsmiiasiat ifnssuny ¥ | oAV AReAUgY i 2 “lJtu:‘;LL‘Iﬂmn’;tuﬂ nassvasszi Ul | AausuArszaudes wasEEnsEUnL
I @ 3) Wades @)-(1) = (5) (6) @) = (| nidikiilasems | nsdiillasenns
@
7-8 NHYNIAU W.A.2565
08.00-09.00 1. 59.9 524 423 60.0 0.1 7.0 53.0 0.5 0.6
09.00-10.00 59.1 55.0 423 59.2 0.1 7.0 52.2 2.9 2.8
10.00-11.00 u 51.1 50.2 423 51.6 0.5 7.0 44.6 6.1 5.6
11.00-12.00 u 523 50.1 423 52.7 0.4 7.0 45.7 4.8 4.4
12.00-13.00 u 54.8 513 423 55.0 0.2 7.0 48.0 3.5 3.3
13.00-14.00 u 58.3 51.4 423 58.4 0.1 7.0 51.4 0.1 0.0
14.00-15.00 u 58.8 515 423 58.9 0.1 7.0 51.9 03 0.4
15.00-16.00 u 54.4 49.9 423 54.7 03 7.0 477 2.5 2.2
16.00-17.00 . 55.9 50.5 423 56.1 0.2 7.0 49.1 1.6 -1.4
8-9 NHYNIAU W.A.2565
08.00-09.00 . 49.8 46.6 423 50.5 07 7.0 435 3.8 3.1
09.00-10.00 4838 46.2 423 49.7 0.9 7.0 42.7 4.4 3.5
10.00-11.00 u 60.6 56.5 423 60.7 0.1 7.0 53.7 2.9 2.8
11.00-12.00 u 63.4 59.8 423 63.4 0.0 7.0 56.4 3.4 3.4
12.00-13.00 u 63.2 59.8 423 63.2 0.0 7.0 56.2 3.6 3.6
13.00-14.00 u 61.4 575 423 61.5 0.1 7.0 54.5 3.1 3.0
14.00-15.00 u 59.3 55.2 423 59.4 0.1 7.0 524 2.9 2.8
15.00-16.00 u 59.3 53.9 423 59.4 0.1 7.0 524 1.6 -1.5
16.00-17.00 . 54.7 50.3 423 54.9 0.2 7.0 47.9 26 2.4
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seAudB vz o o4& sAuideees o a?q - , v o v v e oo .| SzAUdES B AR
drsmiiasiat ifnssuny ¥ | oAV AReAUgY i 2 “lJtu:‘;LL‘Iﬂmn’;tuﬂ nassvasszi Ul | AausuArszaudes wasEEnsEUnL
I @ 3) Wades @)-(1) = (5) (6) @) = (| nidikiilasems | nsdiillasenns
@
9-10 WHYNIAU W.A.2565
08.00-09.00 1. 65.2 61.2 423 65.2 0.0 7.0 58.2 3.0 3.0
09.00-10.00 55.2 50.1 423 55.4 0.2 7.0 48.4 -1.9 1.7
10.00-11.00 u 48.7 46.3 423 49.6 0.9 7.0 426 4.6 3.7
11.00-12.00 u 49.7 46.5 423 50.4 0.7 7.0 434 3.8 3.1
12.00-13.00 u 50.4 46.5 423 51.0 0.6 7.0 44.0 3.1 2.5
13.00-14.00 u 48.1 45.9 423 49.1 1.0 7.0 421 4.8 3.8
14.00-15.00 u 50.1 46.1 423 50.8 07 7.0 438 3.0 2.3
15.00-16.00 u 52.7 4538 423 53.1 0.4 7.0 46.1 0.1 03
16.00-17.00 . 50.3 46.8 423 50.9 0.6 7.0 43.9 3.5 2.9
10-11 WewNAY W.A.2565
08.00-09.00 . 53.4 50.8 423 53.7 03 7.0 46.7 4.4 4.1
09.00-10.00 56 51.7 423 56.2 0.2 7.0 49.2 2.7 25
10.00-11.00 u 53.9 49.8 423 54.2 03 7.0 47.2 2.9 2.6
11.00-12.00 u 54.9 50.8 423 55.1 0.2 7.0 48.1 2.9 2.7
12.00-13.00 u 49.8 47.1 423 50.5 0.7 7.0 435 43 3.6
13.00-14.00 u 50.4 46.2 423 51.0 0.6 7.0 44.0 2.8 2.2
14.00-15.00 u 49.2 46.7 423 50.0 0.8 7.0 43.0 4.5 3.7
15.00-16.00 u 56.9 50.3 423 57.0 0.1 7.0 50.0 -0.4 0.3
16.00-17.00 . 56.9 514 423 57.0 0.1 7.0 50.0 1.5 -1.4
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nan1sman1salidessuniuludiaenasing Tunsalliisilasansuaziilasenis vinadwdineluiauneglndiedasinistssluiaduln (se-3)

seAudB vz o ooz 0 seuideeves o a?q - , v o v v e oo .| SzAUdES B AR
drsmiiasiat Wifnssuny ¥ | VRSN wmil,maam;uﬂ wasiwvpesziudes | dauiudsziude | L
I @ 3) Wades @)-(1) = (5) (6) @) = (| nidikiilasems | nsdiilasenns
@
11-12 WOWAAN W.A.2565

08.00-09.00 . 61.0 51.7 42.3 61.1 0.1 7.0 54.1 3.7 3.6
09.00-10.00 U 61.5 57.9 42.3 61.6 0.1 7.0 54.6 -3.4 -33
10.00-11.00 u 52.9 49.4 42.3 53.3 0.4 7.0 46.3 35 3.1
11.00-12.00 u 50.7 46.9 42.3 513 0.6 7.0 44.3 3.2 -2.6
12.00-13.00 u 49.8 46.8 42.3 50.5 0.7 7.0 435 -4.0 -33
13.00-14.00 u 50.8 a7.1 42.3 51.4 0.6 7.0 44.4 33 2.7
14.00-15.00 1 48.9 46.2 42.3 49.8 0.9 7.0 42.8 4.3 -3.4
15.00-16.00 1 49.2 473 42.3 50.0 0.8 7.0 43.0 5.1 4.3
16.00-17.00 1. 49.2 46.9 42.3 50.0 0.8 7.0 43.0 4.7 -3.9

1Az ¢ <10 <10

waewe : Y aman1sngiade (vaglidinissuniu) ddldannisesininaisduninauy Wetui 5-12 nguniau w.a.2565 Tugiaainaidiu (08.00-17.00 w.)

7 sgiudsavetunaiuin usnanungeulmiigaasveunuszeen
Li
¥ Assdudswazunasidafiades vshaiuiigeulmiwann Lp, = 10log, (ZL 1010)

Y faUTuAsEauldes a1uUsEnIAAMENIINAITATUANNATY (W.A.2550) L1309 38N13RTIaTassauldesiugiu seaudesuaelidnissuniu n1sasiadasazAuinsea uldesaasdnissuniu

ANSAUIUAITEAUNITIUATUY BaglhuuUUINN1SATIRTnEEIsUNIU
sgfudsadlesumudraumeseduidesiiugiu (nsallifilassnsegldiusumseduidsarindu 7.0)
UENARENTIUNTAWINADURAINRA TR 29 (W.A.2550) AfnvuaAsEAUEEITUNILYINTU 10 Wwiuale Tnevnsesunssuniuisunalaiauninnii 10 wiware iteindwdessuniu
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¢ ' ' ] oy e P a 1l o v v
Naﬂ"I5?‘]'1ﬂﬂ'ﬁﬁuLﬁEl\‘liUﬂ'Ju&Lu"U'J\‘lﬂaﬁi']\i 1‘Uﬂ5m1uu1ﬂ5\1ﬂ"lil,l,aglliﬂi\‘lﬂ'ﬁ UiL’)mWH‘Vl 6 AUAUIURKIN

seAudB vz o o4& sAuideees o a?q - , v o v v e oo .| SzAUdES B AR
drsmiiasiat ifnssuny ¥ | oAV AReAUgY i 2 “lJtu:‘;LL‘Iﬂmn’;tuﬂ nassvasszi Ul | AausuArszaudes wasEEnsEUnL
I @ 3) Wades @)-(1) = (5) (6) @) = (| nidikiilasems | nsdiilasenns
@
5-6 NHYNIAU W.A.2565
08.00-09.00 1. 49.8 42.6 309 49.9 0.1 7.0 42.9 02 03
09.00-10.00 493 40.8 309 49.4 0.1 7.0 424 15 1.6
10.00-11.00 u 50.2 39.7 309 50.3 0.1 7.0 433 3.5 3.6
11.00-12.00 u 485 40.0 309 48.6 0.1 7.0 41.6 15 1.6
12.00-13.00 u 50.7 39.8 309 50.7 0.0 7.0 43.7 39 39
13.00-14.00 u 49.1 389 309 49.2 0.1 7.0 42.2 32 33
14.00-15.00 u 53.6 43.6 309 53.6 0.0 7.0 46.6 3.0 3.0
15.00-16.00 u 53.9 46.6 309 53.9 0.0 7.0 46.9 03 03
16.00-17.00 . 58.0 48.6 309 58.0 0.0 7.0 51.0 24 24
6-7 NHYNIAU W.A.2565
08.00-09.00 . 49.2 41.0 309 49.3 0.1 7.0 423 1.2 13
09.00-10.00 48.5 413 309 48.6 0.1 7.0 41.6 02 03
10.00-11.00 u 51.8 42.9 309 51.8 0.0 7.0 44.8 1.9 1.9
11.00-12.00 u 54.5 45.0 309 54.5 0.0 7.0 475 25 25
12.00-13.00 u 62.5 57.1 309 62.5 0.0 7.0 55.5 1.6 1.6
13.00-14.00 u 60.1 56.7 309 60.1 0.0 7.0 53.1 3.6 3.6
14.00-15.00 u 52.0 43.0 309 52.0 0.0 7.0 45.0 2.0 2.0
15.00-16.00 u 59.1 50.3 309 59.1 0.0 7.0 52.1 1.8 18
16.00-17.00 . 60.7 523 309 60.7 0.0 7.0 53.7 1.4 1.4
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seAudB vz o o4& sAuideees o a?q - , v o v v e oo .| SzAUdES B AR
drsmiiasiat ifnssuny ¥ | oAV AReAUgY i 2 “lJtu:‘;LL‘Iﬂmn’;tuﬂ nassvasszi Ul | AausuArszaudes wasEEnsEUnL
I @ 3) Wades @)-(1) = (5) (6) @) = (| nidikiilasems | nsdiilasenns
@
7-8 NHYNIAU W.A.2565
08.00-09.00 1. 55.6 44.6 309 55.6 0.0 7.0 48.6 4.0 4.0
09.00-10.00 54.0 45.9 309 54.0 0.0 7.0 47.0 1.1 1.1
10.00-11.00 u 52.1 44.6 309 52.1 0.0 7.0 45.1 0.5 0.5
11.00-12.00 u 51.1 45.2 309 51.1 0.0 7.0 44.1 1.1 1.1
12.00-13.00 u 61.4 54.0 309 61.4 0.0 7.0 54.4 0.4 0.4
13.00-14.00 u 56.3 46.3 309 56.3 0.0 7.0 493 3.0 3.0
14.00-15.00 u 60.2 573 309 60.2 0.0 7.0 53.2 4.1 4.1
15.00-16.00 u 57.4 53.9 309 57.4 0.0 7.0 50.4 3.5 3.5
16.00-17.00 . 54.5 48.9 309 54.5 0.0 7.0 475 -1.4 -1.4
8-9 NHYNIAU W.A.2565
08.00-09.00 . 523 425 309 523 0.0 7.0 453 28 28
09.00-10.00 49.8 42.1 309 49.9 0.1 7.0 42,9 07 08
10.00-11.00 u 51.1 44.5 309 51.1 0.0 7.0 44.1 -0.4 -0.4
11.00-12.00 u 51.9 46.2 309 51.9 0.0 7.0 44.9 1.3 1.3
12.00-13.00 u 51.6 46.8 309 51.6 0.0 7.0 44.6 2.2 2.2
13.00-14.00 u 53.7 483 309 53.7 0.0 7.0 46.7 1.6 1.6
14.00-15.00 u 56.0 46.7 309 56.0 0.0 7.0 49.0 23 23
15.00-16.00 u 58.7 485 309 58.7 0.0 7.0 51.7 32 32
16.00-17.00 . 61.0 51.8 309 61.0 0.0 7.0 54.0 22 22
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I @ 3) Wades @)-(1) = (5) (6) @) = (| nidikiilasems | nsdiilasenns
@
9-10 WHYNIAU W.A.2565
08.00-09.00 1. 49.4 40.7 309 49.5 0.1 7.0 425 1.7 18
09.00-10.00 53.2 475 309 53.2 0.0 7.0 46.2 1.3 1.3
10.00-11.00 u 59.5 52.7 309 59.5 0.0 7.0 525 0.2 0.2
11.00-12.00 u 52.9 478 309 52.9 0.0 7.0 45.9 -1.9 -1.9
12.00-13.00 u 52.7 478 309 52.7 0.0 7.0 45.7 2.1 2.1
13.00-14.00 u 52.2 44.1 309 52.2 0.0 7.0 45.2 1.1 1.1
14.00-15.00 u 57.7 535 309 57.7 0.0 7.0 50.7 2.8 2.8
15.00-16.00 u 57.1 51.9 309 57.1 0.0 7.0 50.1 -1.8 -1.8
16.00-17.00 . 58.1 52.0 309 58.1 0.0 7.0 51.1 0.9 0.9
10-11 WewNAY W.A.2565
08.00-09.00 . 53.8 48.9 309 53.8 0.0 7.0 46.8 2.1 2.1
09.00-10.00 55.5 50.6 309 55.5 0.0 7.0 48.5 2.1 2.1
10.00-11.00 u 55.2 50.2 309 55.2 0.0 7.0 48.2 2.0 2.0
11.00-12.00 u 54.6 50.1 309 54.6 0.0 7.0 476 2.5 2.5
12.00-13.00 u 55.3 51.1 309 55.3 0.0 7.0 483 2.8 2.8
13.00-14.00 u 55.6 50.4 309 55.6 0.0 7.0 48.6 -1.8 -1.8
14.00-15.00 u 53.2 45.2 309 53.2 0.0 7.0 46.2 1.0 1.0
15.00-16.00 u 53.6 458 309 53.6 0.0 7.0 46.6 0.8 0.8
16.00-17.00 . 54.6 48.7 309 54.6 0.0 7.0 47.6 1.1 1.1
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I @ 3) Wades @)-(1) = (5) (6) @) = (| nidikiilasems | nsdiilasenns
@
11-12 WOWAAN W.A.2565

08.00-09.00 . 53.0 51.5 30.9 53.0 0.0 7.0 46.0 5.5 5.5
09.00-10.00 U 52.7 50.9 30.9 52.7 0.0 7.0 a5.7 -5.2 -5.2
10.00-11.00 u 51.6 50.2 30.9 51.6 0.0 7.0 44.6 5.6 5.6
11.00-12.00 u 53.1 513 30.9 53.1 0.0 7.0 46.1 5.2 -5.2
12.00-13.00 u 52.1 50.5 30.9 52.1 0.0 7.0 45.1 -5.4 -5.4
13.00-14.00 u 53.1 50.8 30.9 53.1 0.0 7.0 46.1 4.7 4.7
14.00-15.00 1 59.2 50.4 30.9 59.2 0.0 7.0 52.2 1.8 18
15.00-16.00 1 57.3 49.6 30.9 57.3 0.0 7.0 50.3 0.7 0.7
16.00-17.00 1. 62.0 51.9 30.9 62.0 0.0 7.0 55.0 3.1 3.1

1Az ¢ <10 <10

waewe : Y aman1sngiade (vaglidinissuniu) ddldannisesininaisduninauy Wetui 5-12 nguniau w.a.2565 Tugiaainaidiu (08.00-17.00 w.)

7 sgiudsavetunaiuin usnanungeulmiigaasveunuszeen
Li
¥ Assdudswazunasidafiades vshaiuiigeulmiwann Lp, = 10log, (ZL 1010)

Y faUTuAsEauldes a1uUsEnIAAMENIINAITATUANNATY (W.A.2550) L1309 38N13RTIaTassauldesiugiu seaudesuaelidnissuniu n1sasiadasazAuinsea uldesaasdnissuniu

NMIAUINAITEAUNITIUNIY wazhuuTuiinnsnsiaindeasuniu
¥ sgiudvadleUsumudiaumessauidesiiugiu (nsallifilasinsegldiuiumssdudsarindu 7.0)

o < y o oo d do o e - o do e o . - va @ o
UIZNIARUENITUNITEINRDULYNYIR QUUN 29 (W.A.2550) NANUNUAAITEAULFSITUNIUNINY 10 LATLUALD Tngmnsgaunssuniufisnunlaiiaiiuinnii 10 wdvaie Tteindudessuniu
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nan1saan1salidessunuluglenessns lunsallifilasansuasnsaliilasenis usaamyi 2 druadunin

seAudB vz o o4& sAuideees o a?q - , v o v v e oo .| SzAUdES B AR
drsmiiasiat ifnssuny ¥ | oAV AReAUgY i 2 “lJtu:‘;LL‘Iﬂmn’;tuﬂ nassvasszi Ul | AausuArszaudes wasEEnsEUnL
I @ 3) Wades @)-(1) = (5) (6) @) = (| nidikiilasems | nsdiilasenns
@
5-6 NHYNIAU W.A.2565
08.00-09.00 1. 48.0 41.7 309 48.1 0.1 7.0 41.1 0.7 0.6
09.00-10.00 49.2 42,0 309 49.3 0.1 7.0 423 02 03
10.00-11.00 u 47.4 41.2 309 475 0.1 7.0 40.5 0.8 0.7
11.00-12.00 u 48.9 40.5 309 49.0 0.1 7.0 42.0 14 15
12.00-13.00 u 526 42.2 309 52.6 0.0 7.0 45.6 3.4 34
13.00-14.00 u 49.2 418 309 49.3 0.1 7.0 423 0.4 0.5
14.00-15.00 u 50.1 438 309 50.2 0.1 7.0 43.2 0.7 0.6
15.00-16.00 u 47.6 424 309 4717 0.1 7.0 40.7 -1.8 17
16.00-17.00 . 48.5 43.6 309 48.6 0.1 7.0 41.6 2.1 2.0
6-7 NHYNIAU W.A.2565
08.00-09.00 . 51.0 415 309 51.0 0.0 7.0 44.0 25 25
09.00-10.00 47.7 414 309 47.8 0.1 7.0 40.8 0.7 0.6
10.00-11.00 u 47.7 42.7 309 47.8 0.1 7.0 40.8 2.0 -1.9
11.00-12.00 u 51.4 428 309 51.4 0.0 7.0 44.4 1.6 1.6
12.00-13.00 u 51.2 41.1 309 51.2 0.0 7.0 44.2 3.1 3.1
13.00-14.00 u 45.4 39.7 309 45.6 0.2 7.0 38.6 1.3 1.1
14.00-15.00 u 44.0 38.8 309 44.2 0.2 7.0 37.2 -1.8 1.6
15.00-16.00 u 46.5 403 309 46.6 0.1 7.0 39.6 0.8 0.7
16.00-17.00 . 48.7 43.0 309 48.8 0.1 7.0 418 1.3 1.2
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seAudB vz o o4& sAuideees o a?q - , v o v v e oo .| SzAUdES B AR
drsmiiasiat ifnssuny ¥ | oAV AReAUgY i 2 “lJtu:‘;LL‘Iﬂmn’;tuﬂ nassvasszi Ul | AausuArszaudes wasEEnsEUnL
I @ 3) Wades @)-(1) = (5) (6) @) = (| nidikiilasems | nsdiilasenns
@
7-8 NHYNIAU W.A.2565
08.00-09.00 1. 50.9 425 309 50.9 0.0 7.0 43.9 14 1.4
09.00-10.00 50.1 42,0 309 50.2 0.1 7.0 43.2 1.1 1.2
10.00-11.00 u 47.7 41.4 309 47.8 0.1 7.0 40.8 0.7 0.6
11.00-12.00 u 47.2 41.4 309 473 0.1 7.0 403 1.2 1.1
12.00-13.00 u 50.5 45.7 309 50.5 0.0 7.0 435 2.2 2.2
13.00-14.00 u 55.4 52.0 309 55.4 0.0 7.0 48.4 3.6 3.6
14.00-15.00 u 526 50.5 309 52.6 0.0 7.0 45.6 4.9 4.9
15.00-16.00 u 52.1 50.6 309 52.1 0.0 7.0 45.1 5.5 5.5
16.00-17.00 . 52.0 49.6 309 52.0 0.0 7.0 45.0 4.6 4.6
8-9 NHYNIAU W.A.2565
08.00-09.00 . 55.9 425 309 55.9 0.0 7.0 48.9 6.4 6.4
09.00-10.00 51.8 40.7 309 51.8 0.0 7.0 44.8 4.1 4.1
10.00-11.00 u 535 43.0 309 535 0.0 7.0 46.5 3.5 35
11.00-12.00 u 51.1 435 309 51.1 0.0 7.0 44.1 0.6 0.6
12.00-13.00 u 50.1 4338 309 50.2 0.1 7.0 43.2 0.7 0.6
13.00-14.00 u 525 50.1 309 525 0.0 7.0 455 4.6 4.6
14.00-15.00 u 49.9 455 309 50.0 0.1 7.0 43.0 2.6 2.5
15.00-16.00 u 4838 45.1 309 48.9 0.1 7.0 41.9 3.3 3.2
16.00-17.00 . 524 44.7 309 524 0.0 7.0 45.4 07 07
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I @ 3) Wades @)-(1) = (5) (6) @) = (| nidikiilasems | nsdiilasenns
@
9-10 WHYNIAU W.A.2565
08.00-09.00 1. 44.4 433 309 44.6 0.2 7.0 37.6 -5.9 5.7
09.00-10.00 45.0 44.1 309 45.2 0.2 7.0 382 6.1 -5.9
10.00-11.00 u 4838 44.8 309 48.9 0.1 7.0 41.9 3.0 2.9
11.00-12.00 u 52.0 46.7 309 52.0 0.0 7.0 45.0 1.7 1.7
12.00-13.00 u 48.2 4238 309 483 0.1 7.0 413 1.6 -1.5
13.00-14.00 u 47.7 434 309 47.8 0.1 7.0 40.8 2.7 2.6
14.00-15.00 u 55.4 43.4 309 55.4 0.0 7.0 48.4 5.0 5.0
15.00-16.00 u 49.2 44.8 309 49.3 0.1 7.0 423 2.6 2.5
16.00-17.00 . 50.3 42,9 309 50.3 0.0 7.0 433 0.4 0.4
10-11 WewNAY W.A.2565
08.00-09.00 . 45.0 41.7 309 45.2 0.2 7.0 38.2 3.7 3.5
09.00-10.00 44.5 424 309 44.7 0.2 7.0 37.7 4.9 4.7
10.00-11.00 u 45.9 43.0 309 46.0 0.1 7.0 39.0 4.1 4.0
11.00-12.00 u 51.1 44.6 309 51.1 0.0 7.0 44.1 0.5 0.5
12.00-13.00 u 52.7 458 309 52.7 0.0 7.0 45.7 0.1 0.1
13.00-14.00 u 55.1 44.3 309 55.1 0.0 7.0 48.1 3.8 338
14.00-15.00 u 48.9 42.6 309 49.0 0.1 7.0 42.0 0.7 0.6
15.00-16.00 u 51.7 40.9 309 51.7 0.0 7.0 44.7 3.8 338
16.00-17.00 . 46.5 41.7 309 46.6 0.1 7.0 39.6 2.2 2.1
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seAudB vz o ooz 0 seuideeves o a?q - , v o v v e oo .| SzAUdES B AR
drsmiiasiat Wifnssuny ¥ | VRSN wmil,maam;uﬂ wasiwvpesziudes | dauiudsziude | L
I @ 3) Wades @)-(1) = (5) (6) @) = (| nidikiilasems | nsdiilasenns
@
11-12 WOWAAN W.A.2565

08.00-09.00 . 49.4 43.0 30.9 49.5 0.1 7.0 42.5 -0.6 -0.5
09.00-10.00 U a7.2 42.3 30.9 a7.3 0.1 7.0 40.3 -2.1 -2.0
10.00-11.00 u 48.3 43.9 30.9 48.4 0.1 7.0 414 -2.6 -2.5
11.00-12.00 u 475 44.5 30.9 a7.6 0.1 7.0 40.6 -4.0 -39
12.00-13.00 u 50.6 44.6 30.9 50.6 0.0 7.0 43.6 -1.0 -1.0
13.00-14.00 u 49.2 42.8 30.9 49.3 0.1 7.0 42.3 -0.6 -0.5
14.00-15.00 1 a7.6 41.2 30.9 ar.7 0.1 7.0 40.7 -0.6 -0.5
15.00-16.00 1 48.9 42.6 30.9 49.0 0.1 7.0 42.0 -0.7 -0.6
16.00-17.00 1. 48.2 40.6 30.9 48.3 0.1 7.0 413 0.6 0.7

1Az ¢ <10 <10

waewe : Y aman1sngaade (vaglidinissuniu) ddldannisesininassduninauy Wetui 5-12 nguniau w.a.2565 Tugiaainaldiu (08.00-17.00 w.)

7 sgiudeaetunaiuin usnuiungeulmiigrasveunuszeen
Li

¥ Assdudswazunasidafiades vshaiuiigeulmiwann Lp, = 10log, (ZL 1010)

Y faUTuAsEauldes a1uUsEnIAAMENIINAITATUANNATY (W.A.2550) L1309 38N13RTIaTassauldesiugiu seaudesuaelidnissuniu n1sasiadasazAuinsea uldesaasdnissuniu

NMIAUINAITEAUNITIUNIY wazhuuTuiinnsnsiaindeasuniu
¥ sgiudvadleUsumudiaumessauidesiiugiu (nsallifilasinsegldiuiumssdudsarindu 7.0)

o < y o oo d do o e - o do e o . - va @ o
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