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Abstract

Solar PV Rooftop is the one of renewable energy that have benefit because It uses
natural resource that is sunlight for generate electricity in home or plant and can sell electricity
to erid. This project explains how to design Grid-Tied Solar Rooftop system and use PVsyst
program for compare electricity every year. The building that has 2 types is dormitory and
auditorium. These are compared location on the roof and Azimuth for select good area.
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2.2.1 Grid-Tied (On-Grid) Solar System
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Solar Panel Array
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2.2.3 Hybrid Solar System
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2.3.1 \waauaseding (Solar Cell)
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1) waauaseindulinluluniafalail (Monocrystalline Silicon Solar Cells)
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2) wadnasendutlnindasadalail (Polycrystalline Silicon Solar Cells)

miwﬁmwaéuma’ﬁmsimmmﬁfmmuaqLLUUNﬁnﬂm‘Lﬁgﬂﬁ’ﬁuuﬁuLﬁaLLf’ﬁ’i‘]QJ,méfuvqud
vemUUNANAYY FareunuUNEnT AR e 38neuLians Tufsidrouiivdeiisainnisnanisad
waseniinduuundniiuvassluhliiuuia uévdeslidusasirqudmniuthandaduniueg
Fend1 Lwed wunuseana 300-400 Tulasuasudatiluyi p-n junction sialy
3) waduaseindutiafliauuns (Thin Film Solar Cells)
iwaduafinduuavaedila $38nsuaniisne snuuusdnlaeduddnoasdudnuus

[

goaHuiauue Wldoweslneazadiuwiufiduunweddnouvuudugiuies lngldmatiaildluniswén

fvanawaila nleuldiuunie wallafiideseni1 CVD (Chemical Vapor Deposition) #93sdl s8UUL

'
(23 =

Ay ansuseneulssinn@aneu wwu fgluau (SiHe) dnunlvluviegaania Aeazgniih ns

nsgdusneIBeneg iy Tnewanauiedmdsniliiwansuszneuddneunensiuas danoudnludus
fuuuusugusesiignlimiufeuiigumgissann 200-300 °C Tn wiugusesdnlvgjasdunioaay
\ad vidawanadndsldvinaadeudusuilusuas e Fareussiivauuusiushsaumgiinsudniily

gunnddreuiiindaiuluvesieilatanou



10

ASIN 2.2 wansuszansninvetaniaseinduiamng

yiln Uszinian Usz@ndnw (%)
Amorphous Silicon (a-Si) 4-9
Cadmiumtelluride (CdTe) 6-9
Thin Film Copper indium gallium

setz:ide (Cis orgCIGS) G
Organic cells 3-4

Mono-crystalline Si Sc-Si 10-16

Multi-crystalline Si mc-Si 10.14.5
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2.3.2 3uasinas (Inverter)
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2.3.3 Wwasiawusnina$ (Circuit Breaker)
= u 5 =t cal o = = [
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1) Air Circuit Breakers (ACB) ¥al#d1u Circuit Breaker usssusiiansnsaveyiinissu
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ACB on Litetouuruuiluvdothssdnuduazdoadunalunisduluii (Shutdown) Wuszogauny
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Twasnan nvauselonilunisdomings ACB wuuilannsanseyinldlasasanuassiniudiuagiebaii
Tanunsafiavanszavinarluntssuliin (Shutdown) Iiduasls daendunissnunaiosamlunisds

Frendenulnihlugivandnde
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E‘Uﬁ 2.9 Air Circuit Breakers

. ) & ¢al | ¥ a a | awu
2) Mold Case Circuit Breaker (MCCB) fie tusninasnignvieviusiagalaglua 2 @ #iin
n3zLa < 1,600 A sinvieeiluan ( Phenolic) Failuauiulwhaiuisanuusesultauld wsninaswuy
e 2 & w - ° v o & a fa & v P a a wa A a a
Piwinvan 2 Usgnis Ae vimwiniluaingla-Usmeide wazilaieasieesniutimdednseuwalraiiu
wiaifindaastasiusninesazeglunniev3udsegiananssznitsdumia ON uaz OFF 151a11503190

"Lwﬁlrﬁmanﬁﬁ’uiﬂﬂiﬁag'luﬁ%mm OFF v@8nau wadmaalenlumiwmud ON N15YIULUUisenIn

Quick Make , Quick Break

fgﬂﬁ 2.10 Mold Case Circuit Breaker

3) Miniature Circuit Breaker fio lusAtnasuunadniinanssua < 125 A lfasadugunsal
Josiusiuiuumednelniges (Load Center) w3 wradglwihuszdwiosinerdeiusainasyinilsl

ausaUsuRImINsELaWTnAn995Le d1auwuu 1 Pole, 2 Poles wag 3 Poles a1danalnnisuaniaasnd

WUU thermal ez magnetic
o v o s A =l a s d' =
- Thermal unit Tgdmsulaniasiieiinszualvaiiuduiiasnanmstdivanuiniuld

" " ¥ o s o a as s = i |
- Magnetic unit 14 dmiulaninasdioifianszuadniasviodnseuanigeq Useana 8-10 wi
Fululvanu nszwadvnennashliieauuulminanudugeidigunsainisuameasyianuld

MIAAsLULIlEINTuULININN len1ad breaker axdgnannsiniansisiiieenii
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g‘d‘ﬁ' 2.11 Miniature Circuit Breaker

2.3.4 Surge Protector
Surge Protection Device (SPD), Surge Suppression Equipment (SSE) w30 Transient
Voltage Surge Suppressor (TVSS) ﬂxﬂnﬂﬂﬁdqﬂﬂifﬁ%ﬁﬂLﬁﬂiﬁuﬁa Surge Protector #39
L3 s a G'J EJ 1 s l:J dv i
"gunsailfeaiulninssunussiuganvas " Wugunsalitisasuswiuliihuaznseualwinngatuogng
@ [l & et s o ] -:? 12 al ' €
saeslugandue lmmwamquamﬂmuummmaﬁdmmLaamsmaqUnimﬂlwﬁw, gunI

Siinnsetind waziniesilo-nIadldlumsatuaunisusanana av

w e -

A R

gﬂﬁ 2.12 Surge Protection Device (SPD)

2.3.5 Firefighter Switch
Firefighter Switch ¥38 PV Fireman's switch L‘lﬂuaﬂﬂifﬁﬁﬂlw DC nwadlaseniing
e/ e ol 5 =¢! d‘ o/ ql n' c’v’ 1 = d' o 1 at =y B!
FalulRdntuniaiannulasnfeiuuinty nanasdalWiianssuusmdesuvdeldangla

s

. ~ . dy - L e 1 L
gunsal Firefighter Switch Ufazsialn DC Nana1nuas PV Inednlusiinlsguii
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SU#l 2.13 Firefighter Switch

2.3.6 deln

E)

anglihiislduegiuarusznouluse 2 ddiddy
2.3.6.1 a1 nW#H1 (Conductor)
F Wi Ao drundumaiurosdidansounsenszualni aluds Load

parUsEnouRldvhsnasusle 2 egdaduduusenaufiddgsail

1) naaund (Copper) agllunumlunineuoniazniglusinsuazaznslladrunauuny
nownildipunin 98% vxdided Ao vewnudulansifimarumhlwihganinfiedeuivergiiles

(@elnnfTgalunsduing fe newigrduariuuigninudiiv) Fmeunsiull puudauss e

= | =

LAENUADNISAANTOULIA LANDILAIAEITT "at.aammwuﬂLLaxmmqam'\azamﬂau WSZALUUNDILAIS

U

Tdomngdmunumasmulniinssiugs
2) agdiiley (Aluminium) ﬁw‘l{f\ﬂulﬁmﬁ’umﬂlw%LL‘NE;N Tusyuvavdayaiuunay

9

1 duasdosuazdosiidiunanuninza °Lﬁamiﬂﬁaaﬂ'jﬂ 99.3% YaRUadtiulpEUNUNDILAIAD

UIALALUILAEIIATERY nm'1mmauamuaulﬂummm“miuLﬂmaaﬂlﬁﬂguwa“auLuamm Gl?@’ﬂﬂlfifﬂ'ﬂ

U
[ 2o 24

Aeduiuenfumilou Rduildindevaslwmietastumsiansounsnisideusotuazndululdon
2.3.6.2 auu (Insulated)
awu Ao dwilusatlestunisdudatvanglnlnensa lneanimudrauiu aglidu
Aovlil avauardssansatiastufailuinananudounieveunaifiauisaianseusailni
wavannsaiuilen auauildtuimihliidesiinudumiugs fedlignnsaviasma dandouldraus

gaumnd 0 - 200 sarmnusuled uwassedligaanudulueinimauiunlduimhlih Jegvansvialoun

Y
]

wslefiu ermuanusaunadin waian ﬁ g 1. PVC (Polyvinyl Chloride) 2. XLPE (Cross Linked

Polyethylene)
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AMENUR PVC XLPE
Wingmaligegavaizly (°C) 70 90
MnnRMilgeanvazan1es (°C) 120 250
Anasiiladiannsn 6 2.4
AUMUIULY ( g/cm3) Ly 0.92
ANAIINTeY ( cal/cm.sec °C) 3.5 8
AUNUNIUFBILTIAG ( ke/mm2 ) 2.5 3
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3.1 #7152 UUNAIAN

91A157lUd 198 2 wuu Fie 91AsvieUsEau 1 01ANT wag 1ANSVIENN 15 B1ANS

5Uf 3.1 uansemsvennindnuiuazaimsveussyuain Google Earth

3.1.1 WUUBIAISNBNNLNAN®I

@

4@

1@

1{)

wlaundtAie A AN

PLATURE AT 510 x 16 = 7,650 Ae.x,

JUT 3.2 uansuuuiUauimsvenntndnwiiasiunisiiansld
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9 8 90 0 0 0 ¢ 0 8 8 @ & 698 60 0 8 0
T
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A o L} AQ G‘;
JUN 3.3 uanuuwaueInIviesEyuuaziuaNAnAsla

3.2 AATIZRNANIVBLIN281USUN5HU Sket-up

JUN 3.4 Lansiumilivase1msiasdisag
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3.3.1 [WaauaIR1ngNaTAnn
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axddlaiiAn 1000 Vg Tunnsmunnius1aglde Voe vosuns mﬂg‘dﬁ 3.5 Ve = 45.6 V 7 STC (25°C)

= 1 o P °
WALUATAAAT Vormax b518AUIUA 15°C

aca

Phlalal

laiuns GKPC320-24Ve (320 W)

<
il
<
W

BN il 25°C Voc = 45.6 V
qmwﬂuﬁ 15°C A1 Temperature of Vo = -0.33%/°C = -0.0033/°C (@Jgﬂﬁ 3.6)

figamail 15°C A1 Voc = 45.6(1-(-0.0033)(25-15)) = 47.1 V

o @/ '

mmsamaﬂ'wmuuwaqaﬁﬂmmaaynimum

Electrical Characteristics

, 1000
91 un7 19N —— = 21.23 => 21 Uwd
47.1

STC GKPC 295-24Ve | GKPC 300-24Ve | GKPC 305-24Ve | GKPC 310-24Ve | GKPC 315-24Ve f§ GKPC 320-24Ve

Maxumum Power at 5TC (Pmax) 25 W 00W 305 W 30w ISW ERR
Optmum Operatng Voltage (Vmp) BEV BIV 362V 65V 368V 31V
Optumum Operating Current (Imp) 829A 8i6A §43A 850 A 856 A 863A

Open Circuit Voltage (Vo) HIV M5V EENAY HIV 451V 456V

Short Circuit Current (Ixc) 874A 883 A 8.89A 596 A 9.02A 9.14A
Module Efficiency 152% 15.5% 15.7% 16.0% 16.2% 16.5%
Operating Module Temperanre ~40°C 10 +85°C

Maximum System Voltage 1000 VDC (IEC)

Maximum Senies Fuse Rating 204

Power Tolerance

+3%

STC: Irrackance 1000W/m2, module temperature 25°C, AM = 1.5; Best i Class AAA solar sumlator (IEC 60904-9) used, power measurement uncertanty 15 withun =/ 3%

Temperature Characteristics

3‘1]“71' 3.5 Electrical Characteristics

Nonmunal Operating Cell Temperamure (NOCT) 4542°C

Temperature Coefficient of Pmax -0.42%/°C
Temperature Coefficient of Voc -0.33 %/°C
Temperature Coefficient of Isc 0.067 *o°C

sUTl 3.6

Temperature Characteristics
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3.3.2 BuL0Me3
defmunnsunuunsgagalind deluadunndunumlngazdesian Maximum
Power Point (MPP) input Was ﬂ"ﬁmuumqqqmﬁﬁuna‘%ma%%’ulﬁ (MPPT) wagen AC power (95Ul 3.7)
Fdlunsimnaiusegldidnsdnmasidsugu DC e AC AILRYTYNINN 1.15 - 1.2 e lslel

Jseansnmiimangay

ac a - &

33AA AUNBTADIIUIA 60KW , WAAKAIDITIREYUIA 320 W

s

A1aalnA1u DC A159edlAn 60kWx1.15 = 69 kW

DUIULRIL AL LAY = 215.6 W4

320
o o AQ & L7 j 20 ]
91U MPP = 1 wag s1uuuadndunesinassulase MPPT = 14 uan

Al [y | = o a ¢ | °
LWﬂlmﬂ@ﬁﬁ"lﬁ?UﬂLﬂuqﬁﬂuﬂﬂlﬂLsﬁaéLLﬁﬁanﬁﬂ 20 LW 718 1 6872 9UIU 11 e

oo D e e w , 320x20x11
%ﬁlﬂaﬁ'ﬁﬂﬁiuﬂﬂaﬁﬂﬁu DERRAC =fF— o= =1173
60000

Input (DC] SG&OKTL
Max PV input voltage 1000V
Min. PV input vollage / Startup input valtage 570v/620V
Nominal input voltage 710V
MPP voltage range 570 -950V
MPP voltage range for nominal power 570 — 850 V
No. of independent MPP inputs 1
Max_ number of PV strings per MPPT WQ
Max PV input current 120 A
Max current for input connector 12A
Max. DC short-circuit current 140 A
Output [(AC]

l Nominal AC power (at 50 "C) 60000 WI

ax oulput power at FF=1 (at 40 L)

Max. AC apparent power (at 45 'C) 66000 VA
Max AC output current 96 A
Nominal AC voltage 3/N/PEor3/PE, 230/400V
AC voltage range 310-480V
Nominal grid frequency / Grid frequency range 50 Hz / 45 - 55 Hz, 60 Hz / 55 - 65 Hz
THD < 3 % (at nominal power)
DC current injection <05%In

Power factor at nominal power / Adjustable power factor
Feed-in phases / Connection phases

> 0.99 /0.8 leading — 0.8 lagging
3/3

o = s € 3 i
3UN 3.7 BuL9ILRB3 Specification
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3.3.3 WasNALUSNLNGS

lunsAnaidnvawresnauINNeIULIEADIlYAN | veusaalasn1ing delunisme

oUNSUTUAT |, URILDD 3INFUT 3.8 A1 | = 9.14 A insaziuiinveaweinauIAne Ay

'
=

DCazivinfiy 9.16x1.25 = 11.425 A dushu AC nszlafisanainduneiinesasiniu 96 A (gguf 3.7)

IWS1Z LU UNIAYDIYINMUIANDIAIL AC LAY 96x1.25 = 120 A

3.4 aurnUsuialndnaaglusunssy PVsyst
3.4.1 AeAlUTUNTY
Tunseunnauaddasldlusunsy PVsyst Hu sedaadenaniui

S UIULDIVDIYAFLAIDITIRY FTUIUBUNBSLADST T4 2 ATl lavinnseenwuuliuan seluazAasian

Saltte

Plane Tilt wagA3Y Azimuth

3.4.2 Orientation

= =

1) yadesuadurg (Plane Tilt) fie yuidesvosuasannsaganiuuLlaulasainsues
naIAle M3891998UEUUATHIINYEGIANTIY

2) witnszviiediald (Azimuth) Ae yuiinseviediald ddumslddradlulusunsu szdes
Tdrn Azimuth Tdnsemuiiemuileld mmmqﬁﬂmﬁa’lﬁlﬁmnLquﬁw% Google Earth Lﬁaiﬁﬂmﬁﬁléf
wdhazannsame Azimuth 1% S Azimuth ddnsumunudiasdudiuan uasmudnendy
Anau

aaa

®ha n5UN 3.7 Armmileldasanimuiuunuy Y 16 asm
vilvifiemiloldegluuwainnu Y sxdosmuiinamidun 16 am

agleys Azimuth = 16 3

Fms
iR e \
\

AR R 500 1 19 ® 100 I

JUN 3.8 wuuwdaundsmveinin@ny
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Field Fotameters

Opimmshon by sespect b

# Youpwodvimped -1
 Summer Wor Sep)

© Wik [0ct

- 0 X

Field type [Fiund Tited Flane =l - Q+Mx @
C Thed Q-
Tik 18* Azimth 167 [T R 7

Pare Th [i0 =[]
Asmth [0 Meteo dtabase
Vinet
-—-é:._._._.. Q) Propct omsee

“hm

Wnaely meten piekl
Traraposhon Factor FT L)
Lo By Respect ToDpimm 0.0X
Gk o colecion plarm 1902 KWhi'm!

& Show Dprmizshon

3.4.3 System

€e

m9A1 Plane Tilt way 4u Azimuth

[ o =Y =Y ﬂj v 4 v
Tdandununauaaeadunasoing dunasines wasivie Nesnwuuld

Global System configuration
[17 ] Nusmber of kings of subaraps

Gnd system definition, Variant “ITNUneww"

d| =3 Simokfed Schema Nb of iwerier: 1 Norminal AC Power 600 Kwac

= o X
Global system summary
Nb of modules 200 Nominal PV Power E40 kwp
Module aiea 388 wé Mascmum FY Powes B11 kwde

PV Anay |
Sub-anay name and Onentation
Name [PV Anay

Onent  Fixed Tilted Plane
Select the PV module

Available Now >

Presizing Help
) T Nosaong Entet plarned powet | Kwp
H-aar ) £ . ocavalable wealmoddes] [ w

Suntech MRE T

Sizing vokages : Vmpp (B0°C) 314V

Sipoly STP 320-20/Wems [Supemol Since 2015

|
Suntech 2015~ Bﬂpm‘

Noreshings [100

™ Use Dptimszer Vee (15°C) 47.2V
Select the inverter ¥ B0Hz
Avadable Now - WV B0Hz
|Sungrow =| le0kw 570-950V TL  50/60Hz SGEOKTL Since 2014 =] B Open
Nb of inverters 1 ﬁ ~ Operating V okage: 570-950 V Global Inverter's power  60.0 kWac
Irput masemum vollage: 1000 V "Siiing” inverter with 14 inputs
Design the arnay
Humber of modules and stiings Dpetating condtions
2l el Vmgp(60°C 627 V. |
: Vmpp(20C 7SIV | |
Mod in senes [0 =] ™ belween 19 and 21 Voo (5°C) M4V |

Plane wiadiance  1000W/w?
Inpp STC)  86BA

Dvelosdioss DO N
Promato or B showsseg| 2] e (5701 144
Nb. modules 200 Awea 3981 leMSTCl  914A
[® System overview |

o g o L3 = £ a 3 & ] nhLy
3‘1.|VI 3.10 FIAIUULLRALLEIDINAEY BULIDILADT LASIUNLY

a2



3.4.4 wﬁ&eﬂuﬁquﬁﬂ (Detailed Losses)

PV field detailed losses parameter

Thermal

uéég]| Ohmic Losses | Module quaity - LID - Mismaich | Soling Loss | 1AM Losses | Ausdiaries | Ageing | 1 *

‘You can define esther the Field thermal Los: factor of the standard NOCT coefficient
the program grves the equivalence |

Field Thermal Loss Factor

Thermal Loss factor U = Uc + Uy " Wind vel

Constant loss facter Ue 00 Wik L]
Windloss factor Uv 00 Wimk/mis

Delault value acc. to mounting

™ "Free" mounted moduie: vath ail ceculaion
I~ Sememtegrated with ar duct behind

NOCT equivalent factor

NOCT (Nominal Opersting Cell temparsturs] i
olten spectied by manufacturers for the module
itrell Thiz iz an atemative information to the
U-value dafintion which doesnt make sente when
apphed to the operatng anay

Don"t use the NDCT approach. This is
ite contuting when appled to an anay |

PV field detailed losses parameter -

Thermal parsmeter [0
DC circuit: ohmic losses lor the anay

Global vang resistance 1725 mOhm [~ 4 Detailed computation
ofinloss hacton sl STC (200 % ™ Defaul
Voltage Drop across series diode  [0.0 v I Default '—J

AC circuit: inverter ta injection point
¥ Significant length, to be accounted for

Extemal transloimer
[T Exteinsl tisnsfotmes present

Length Inverter loection (673 m [25mm~ = | EI
Loss hacton ot STC [200 % [

| STC Pac = BIKW. Vac = 400V Tii | = 91A

582 | Module qusity - LID - Mismatch | Soling Loz | LAM Lotses | Awdiasies | Ageing | 41 +]

r
r

T~/ isilon Wi iy bniaied back | By SeeteHoCTamey | 2| VokagasepaSTC 80V 20% 2 2|
'
5 Losses graph | X Cancel J o 0K ! [ Losses graph I X Cancel | o Ok
PN =
3Un 3.11 n) JUN 3.11 v)
PV field detailed losses parsmeter - o x o x

Thesreal patameter | Ohmic Losses
Module quality

defaut
Module efficency loss [08 % ¥

D evistion of He average sffective module
efficiency by tespect to manulactuser
spechicabon:

2l

(negetive value ndicates over-peifomance)

LID - Light Induced Degiadation delat
UDbossfactar [20 % ¥
D;gmmdawm sibcon modules, in

frst operating hours by respact to the 2
manufactuting flash lest STC values.

Modules mismatch losses defouk
Power Loss of MPP 10 x

Loz when iunning at fiued vokage (25 x ¥
Mot retevant when MPPT opsration

¥y Detailed computation | 7 |

Strings voltage mismalch

Defaut
Powar Losz at MPP 0. x ¥

“_

Y Dotailed study 2]

Soling Loss | 1AM Losses | Auddasies | geing | 41 ¢]

l’ [~ Define monthiy values

Thermal parameter | Ohimic Losses | Module quaily - LID - Mismatch [

Yeatly soiling loss factor
Defaut
Yearl loss faclor [3.0 x ¥

2

| PV field detailed losses parameter =

1AM Losses | Ausiiaries | Ageng |_|_‘ L]

= Losses grach |

oK

EE Lostes graph ‘ X Carcel I

=
SUN
Y

U 3.11 9)

'gﬂﬁ 3.11 M3A1 Losses
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3.4.5 Simulation

1) 91A15uannUnAnE
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3.4.5.1 Masildsuanwaduasaniingainluswnsy PVsyst

A5 3.2 MdsinanldluwsarUuaseinlsuennunfne

No. | Tilt (*) | Azimuth (*) | Energy (MWh/year) | Performance Ratio PR (%)
1 18 16 97.31 77.19
2 18 -164 85.75 77.70

A15197 3.3 Masiuaalaluusaylvesenveyseyu

No. | Tilt (*) | Azimuth (°) | Energy (MWh/year) | Performance Ratio PR (%)
3 a5 -18 90.28 77.67

4 a5 162 62.87 77.66

5 a5 72 82.89 77.53

6 a5 108 78.11 78.52

26
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ginmsgiameeakazUinuidindald agladmumisivnzauiigafodumisi 1,3 way 8
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ATTACHED TABLE

Products code | No Conductor Thickness | Thickness | Overall DC Insulation Current rating Cable Standard
of | size | No of | diameter of of diameter | conductor | resistance | in free air [direct burial|  weight length
core wires insulation | sheath resistance | at20°C | at40°C | in ground
at 20°C ambient at 30°C
mm - mm mm mm mm Q/km MQ-km A A kg/km m
(Min.) | (Approx.) | (Nominal) | (Nominal) | (Approx.) | (Max) (Min.) (Approx.)
97301284011 1 15 7 153 07 14 65 121 2,550 27 33 50 500
C97301344011] 1 25 7 1.98 07 14 70 741 2,100 36 43 60 500
€97301372011 1 4 7 249 o 14 75 461 1,700 48 56 80 500
C97301382011] 1 6 7 309 07 14 8.0 308 1,450 61 7 110 500
€97301393011] 1 10 6 72 07 1.4 90 1.83 1,250 82 94 150 500
97301403011 1 16 6 469 07 1.4 935 1.15 1,000 110 120 210 500
97301413011 1 25 6 590 09 14 115 0.727 1,050 145 155 310 500
97301423011 | 35 6 6.95 09 14 125 03524 900 180 185 410 500
97301463011 1 50 6 833 10 14 140 0387 850 220 225 550 500
97301473011 1 70 12 973 11 14 155 0.268 300 280 275 750 500
C97301483011 1 95 15 1143 11 1.5 175 0.193 700 345 330 1.020 500
C97301513011 1 120 18 1295 12 15 195 0153 650 400 375 1,270 500
C97301523011] 1 150 13 1427 14 16 215 0124 700 460 425 1.560 500
C97301533011f 1 185 30 15.98 16 16 235 0.099] 700 530 480 1,940 500
C97301543011 1 240 34 1847 1.7 17 26.5 0.0754 650 630 560 2,520 500
C97301553011 1 300 34 20.68 18 18 200 0.0601 600 725 635 3,130 500
C97301563011 1 400 53 23.39 20 19 325 0.0470 600 840 725 3,980 500
C97301573011 1 500 53 2667 22 20 3635 0.0366 600 1,000 830 5,080 500
C97301583011 1 630 53 3022 24 22 410 00283 550 1,170 945 6,540 400
C97301593011 1 80K 53 34.00 26 2.3 455 0.0221 550 1.340 1,060 8,310 400
ATTACHED TABLE
Products code | No Conductor Thickness | Thickness | Overall DC Insulation Current rating Cable Standard
of | size | No of | diameter of of diameter | conductor | resistance | in free air |direct burial|  weight length
core wires insulation |  sheath resistance | at 20°C at40°C | n ground
at 20°C ambient at 30°C
mm - mm mm mm mm Q/km MOQ-km A A kg/km m
(Min)) | (Approx.) | (Nominal) | (Nominal) | (Approx.) | (Max) (Min.) (Approx.)
C97302284011 2 1.5 7 153 0.7 138 110 1231 2,550 25 33 120 500
C97302344011 2 23 7 198 07 13 115 741 2,100 34 44 160 500
C97302372011] 2 4 7 2.49 07 1.8 125 461 1,700 44 58 200 500
97302382011 2 6 7 3.09 07 1.8 140 308 1.450 57 73 260 500
97302393011 2 10 6 372 07 18 150 183 1,250 77 97 360 500
97302403011 2 16 6 469 07 18 170 115 1,000 100 125 510 500
97302413011 2 25 6 590 09 18 205 0727 1,050 135 165 760 500
97302423011 2 35 6 6.95 09 1.8 225 0524 900 165 195 1,000 500
(97302463011 2 50 6 833 10 1.8 260 0.387 850 205 235 1,330 500
C97302473011 2 70 12 9.73 11 18 29.5 0268 800 255 290 1,820 500
97302483011 2 95 15 1143 El 1.9 330 0193 700 315 350 2440 500
C97302513011 2 120 18 12.95 I:2 20 365 0153 650 365 400 3,060 500
C97302523011] 2 150 18 1427 1.4 2.1 405 0124 700 415 450 3,750 500
C97302533011| 2 185 30 15.98 1.6 23 450 00991 700 485 505 4,700 400
C97302543011 2 240 34 18.47 1.7 25 510 0.0754 650 580 585 6,110 300
CO7302553011) 2 300 34 2068 18 26 560 0.0601 600 675 665 1,550 250
C97302563011] 2 400 53 23.39 20 29 63.5 0.0470 600 790 750 9.630 200




ATTACHED TABLE

Products code | No Conductor Thickness | Thickness | Overall DC Insulation Current rating Cable Standard
of | size | No of | diameter of of diameter | conductor | resistance | in free air |direct bunal]  weight length
core wires insulation | sheath resistance | at20°C | at40°C | inground
at 20°C ambient at 30°C
mm’ - mm mm mm mm Okm MQ-km A A kg'km m
(Min) | (Approx) | (Nominal) | (Nominal) | (Approx.) | (Max.) (Min)) (Approx.)
97303284011 3 1.5 7 153 07 1.8 115 121 2,550 21 28 140 500
C97303344011) 3 25 7 198 07 1.8 120 741 2,100 28 37 190 500
C97303372011 3 4 7 249 07 1.8 135 461 1.700 37 49 250 500
C97303382011 3 6 7 309 07 18 145 308 1,450 48 61 330 500
97303393011 3 10 [§] 372 07 18 160 1.83 1,250 64 82 470 500
C97303403011] 3 16 6 469 07 18 180 1.15 1,000 86 105 670 500
97303413011 3 25 6 590 09 1.8 215 0.727 1,050 115 135 1,020 500
973034230111 3 35 6 695 09 1.8 240 0524 900 140 163 1,350 500
97303463011 3 50 6 833 10 18 275 0387 850 170 200 1,800 500
97303473011 3 70 12 973 11 1.9 315 0268 800 215 245 2,500 500
97303483011 3 95 15 11.43 11 20 355 0.193 700 260 295 3370 500
97303513011 3 120 18 1295 1.2 21 395 0153 650 305 335 4,220 500
C97303523011 3 150 18 1427 1.4 22 435 0124 700 350 380 5,190 400
C97303533011| 3 185 30 1598 1.6 24 485 0.0991 700 405 425 6,490 400
C97303543011] 3 240 34 1847 1.7 26 550 0.0754 650 490 495 8,440 300
C97303553011 3 300 34 2068 1.8 2.7 605 0.0601 600 565 560 10,470 250
97303563011 3 400 53 23.39 20 30 680 00470 600 655 630 13,350 200
ATTACHED TABLE
Products code | No Conductor Thickness | Thickness | Overall DC Insulation Current rating Cable Standard
of | size | No. of | diameter of of diameter | conductor | resistance | in free air |direct bunal|  weight length
core wires mnsulation sheath resistance | at20°C at 40°C in ground
at 20°C ambient at 30°c
mm’ - mm mm mm mm Qkm MQ-km A A kg/km m
(Min) | (Approx.) | (Nominal) | (Nominal) | (Approx.) | (Max.) (Min.) (Approx.)
CO7304284011| 4 1.5 7 153 07 1.8 120 121 2,550 21 28 170 500
CO7304344011 4 2.5 7 198 07 18 130 741 2,100 28 37 230 500
C97304372011| 4 4 7 249 07 18 145 461 1,700 37 49 300 500
C973043820111 4 6 7 309 07 1.8 16.0 308 1.450 48 61 410 500
97304393011 4 10 6 32 07 1.8 175 1.83 1,250 64 82 590 500
C97304403011 4 16 6 469 07 18 195 115 1,000 86 108 860 500
C97304413011] 4 25 6 590 09 1.8 240 0.727 1.050 115 135 1,300 500
97304423011 4 35 6 695 09 18 265 0524 900 140 165 1.740 500
C97304463011| 4 50 6 833 1.0 18 305 0.387 850 170 200 2,320 500
C97304473011| 4 70 12 973 11 20 350 0.268 800 215 245 3,250 500
C97304483011] 4 95 15 1143 1.1 21 390 0193 700 260 295 4,390 500
97304513011 4 120 18 12.95 1.2 23 440 0153 650 305 335 5.520 400
C97304523011] 4 150 18 1427 1.4 24 485 0124 700 350 380 6,780 400
C97304533011 4 185 30 1598 1.6 26 540 00991 700 405 425 8,480 300
97304543011 4 240 34 18.47 b 3 28 61.0 0.0754 650 490 495 11,040 200
COT73045530111 4 300 34 2068 1.8 30 675 0.0601 60X 565 560 13,720 150
C97304563011 4 400 53 2339 2.0 33 76.0 0.0470 G0 655 630 17,490 150




Item No.

Description

Material

1
2
3
4
5

Conductor
Insulation
Filler
Binder tape
Sheath

Annealed copper wires
XLEPE
Suitable filler
Suitable tape
FR-PVC




