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NOTES

EVERY MODULE'S METALLIC FRAME MUST BE EARTHED BY CONNECTING THE FRAME TO THE METALLIC
SUPPORTING STRUCTURE USING A 4mm? Cu/PVC/PVC PE CABLE.

"~

EVERY METALLIC SUPPORTING STRUCTURE MUST BE EARTHED USING A 18mm? Cu/PVC/PVC PE CABLE.

L

EVERY PANELBOARD'S METALLIC ENCLOSURE AND METALLIC BACKSHEET MUST BE EARTHED USING A 4mm?
Cu/PVC/PVC PE CABLE,

-

ALL NEW EARTHING POINTS TO BE CONNECTED TO A NEW EARTHING SYSTEM DEDICATED FOR THE SOLAR PV
SYSTEM.

L

ALL PV CABLES SIZES TO BE 1C 4mm’. CABLES TO BE KBE SOLAR PV1—F DC CABLE (OR EQUIVALENT).
TOV CERTIFIED (TOV 2 PfG 1169/08.07), Cu TINNED CLASS 5 CONDUCTOR (ACC. TO IEC 60228),
CROSSLINKED SPECIAL POLYOLEFIN, HALOGEN FREE, OZONE RESISTANT, WEATHER & UV—RESISTANT
INSULATION & JACKET MATERIAL, 1800VDC MAXIMUM OPEN CIRCUIT VOLTAGE RATING
(CONDUCTOR—CONDUCTOR, NON EARTHED SYSTEM). FLAME RETARDANT ACC. TO IEC 60332-1.

6. ALL DC POWER CABLES FROM THE BATTERY BANK TO THE INVERTER/CHARGER MUST BE 1C 70 mm?
UNARMORED Cu/PVC/PVC. THE BATTERIES POSITIVE AND NEGATIVE BUSBARS SHALL BE WELL SEPARATED AND
SECURED FOR SAFETY PURPOSES.

7. ALL AC POWER CABLES TO/FROM THE INVERTER MUST BE 4C 10mm? UNARMORED Cu/PVC/PVC, 0.6/1KV
AND THE CORRESPONDING PE CABLES MUST BE 1C 10mm® UNARMORED Cu/PVC/PVC 0.5KV YELLOW/GREEN.
ALL TO BE CONFORMING TO IEC 60502—1.

8. THE INVERTER SHALL FEED ALL LOADS EXCEPT FOR THE ELEVATOR, ALL SPLIT AC UNITS, WATER HEATERS,
AND HEATERS. ALL NECESSARY CONTROL MEASURES SHALL BE TAKEN BY THE CONTRACTOR TO GUARANTEE
THE REQUIRED LOAD SEGREGATION. THE CONTRACTOR SHALL INSTALL SEPARATE MANUAL SWITCHES ALLOWING
OPERATORS TO FEED EACH OF EXCLUDED LOADS WHEN NECESSARY.

9. ALL INVERTERS CABLE GLANDS OPENINGS MUST BE TIGHTLY SEALED USING THE SUPPLIED INVERTER MATERIAL
TO ENSURE AN IP85 PROTECTION LEVEL.

10. A POWER METER SHALL BE INSTALLED ON THE AC OUTPUT SIDE AFTER THE MTS TQ DISPLAY AT LEAST THE
VOLTAGE AND CURRENT READINGS.

. A PHASE FAILURE/OVER UNDER VOLTAGE PROTECTION RELAY WITH A NORMALLY OPEN CONTACTOR SHALL BE
INSTALLED ON THE AC INPUT SIDE OF THE INVERTER TD PROTECT THE SYSTEM.

I

. ALL AC POWER CABLES TO/FROM THE INVERTER MUST BE 4C 16mm? UNARMORED Cu/PVC/PVC, 0.5/1KV
AND THE CORRESPONDING PE CABLES MUST BE 1C 16mm? UNARMORED Cu/PVC/PVC Q.5KV YELLOW/GREEN.
ALL TO BE CONFORMING TO IEC 60502-1.

LEGEND:

DESCRIPTION SmuBoL DESCRIPTION

NONOCRYSTALLINE 7V MODULE:
raTeD POVER: 410W,

mp: me:
SRRSO /WD) 2015sexsorm
DOUBLE POLE DC FUSE WITH FUSE HOLDER.
X REFERS T0 THE VOLTAGE RATING
¥ REFERS TO THE CLRRENT RATING ().

SOLAR INVERTER:

THREE PHASE HYBRID INVERTER — 10kVA

DOUBLE POLE DC DISCONNEGTING SWITCH,
X REFERS 10 THE CURRENT RATING ().

FOUR_POLE AG THERMAL-MAGNETIC NINATURE GIRGUIT BREAKER.
REFERS 10 THE TRIP CURRENT RATING (A)

E‘E}].IIL!%

e T e e e
o s o s § | FECES S
Y REFERS TO THE NOMWAL D\SEHARGE CURRENT RATING In (KA) - Y REFERS TO THE EARTH LEAKAGE PROTEGTION SENSITIVITY (mA).

FOUR_POLE AG SURGE ARRESTES
P, | X Rerens 1o TiE Surce amnesieR Tee (oS

BATTERY BANK. )
¥ REFERS TD THE NOMMNAL DISCHARGE CURRENT RATING In (KA).

[0

NUMBER OF BATIERES i SRES: 26

NUMBER OF BATTERES N PARALIEL:

BATTERY BANK VOLTAGE: 48V, DOUBLE POLE DC CIRCUT BREAKER.
REFERS TD THE TRIP CURRENT RATING (4.

REVISIONS:

REVISION NO. DESCRIPTION DATE

0 ISSUED FOR EXECUTION 13-04-23

CONSULTANT:

LCEC Engineering Office, 2nd floor Floor,

v LCEC Beirut, Lebanon
Email:

- : energy@I|cec.org.lb
L o oy Website: www.lcec.org.lb

P e

CLIENT:

GlZ

PROJECT DESCRIPTION:

ROOF PV SYSTEM
BEIRUT

DRAWING TITLE:

SLD

PROJECT PHASE: DRAWING SCALE: DRAWING DISCIPLINE:

EXECUTION NTS ELECTRICAL

Level 5 Bldg, President Elias Hraoui Avenue,



AutoCAD SHX Text
SYMBOL

AutoCAD SHX Text
DESCRIPTION

AutoCAD SHX Text
MONOCRYSTALLINE PV MODULE: RATED POWER: 410Wp Vmp: 41.88V , Imp: 9.79A DIMENSIONS:(H/W/D): 2015x996x40mm

AutoCAD SHX Text
Y

AutoCAD SHX Text
X

AutoCAD SHX Text
X

AutoCAD SHX Text
DOUBLE POLE DC FUSE WITH FUSE HOLDER.  X REFERS TO THE VOLTAGE RATING (V).  Y REFERS TO THE CURRENT RATING (A).

AutoCAD SHX Text
DOUBLE POLE DC DISCONNECTING SWITCH.  X REFERS TO THE CURRENT RATING (A). 

AutoCAD SHX Text
Y

AutoCAD SHX Text
X

AutoCAD SHX Text
DOUBLE POLE DC SURGE ARRESTER.  DC SURGE ARRESTER. X REFERS TO THE SURGE ARRESTER TYPE (CLASS). Y REFERS TO THE NOMINAL DISCHARGE CURRENT RATING In (KA) 

AutoCAD SHX Text
BATTERY BANK: NUMBER OF BATTERIES IN SERIES: 24 NUMBER OF BATTERIES IN PARALLEL: 1 BATTERY BANK VOLTAGE: 48V

AutoCAD SHX Text
SOLAR INVERTER: THREE PHASE HYBRID INVERTER - 10kVA

AutoCAD SHX Text
SYMBOL

AutoCAD SHX Text
DESCRIPTION

AutoCAD SHX Text
DOUBLE POLE DC CIRCUIT BREAKER.  X REFERS TO THE TRIP CURRENT RATING (A). 

AutoCAD SHX Text
X

AutoCAD SHX Text
FOUR POLE AC SURGE ARRESTER.  AC SURGE ARRESTER. X REFERS TO THE SURGE ARRESTER TYPE (CLASS). Y REFERS TO THE NOMINAL DISCHARGE CURRENT RATING In (KA).

AutoCAD SHX Text
X

AutoCAD SHX Text
Y

AutoCAD SHX Text
X

AutoCAD SHX Text
Y

AutoCAD SHX Text
X

AutoCAD SHX Text
FOUR POLE AC THERMAL-MAGNETIC MINIATURE CIRCUIT BREAKER.  X REFERS TO THE TRIP CURRENT RATING (A). 

AutoCAD SHX Text
FOUR POLE AC THERMAL-MAGNETIC MINIATURE CIRCUIT BREAKER WITH A CLASS AC RESIDUAL CURRENT PROTECTION.  X REFERS TO THE TRIP CURRENT RATING (A).  Y REFERS TO THE EARTH LEAKAGE PROTECTION SENSITIVITY (mA).

AutoCAD SHX Text
THREE PHASE INVERTER 

AutoCAD SHX Text
L1

AutoCAD SHX Text
L2

AutoCAD SHX Text
L3

AutoCAD SHX Text
MPPT1

AutoCAD SHX Text
N

AutoCAD SHX Text
MPPT2

AutoCAD SHX Text
BATTERY INPUT

AutoCAD SHX Text
L1

AutoCAD SHX Text
L2

AutoCAD SHX Text
L3

AutoCAD SHX Text
N

AutoCAD SHX Text
IN

AutoCAD SHX Text
OUT

AutoCAD SHX Text
PE

AutoCAD SHX Text
NOTES: 1. EVERY MODULE'S METALLIC FRAME MUST BE EARTHED BY CONNECTING THE FRAME TO THE METALLIC EVERY MODULE'S METALLIC FRAME MUST BE EARTHED BY CONNECTING THE FRAME TO THE METALLIC SUPPORTING STRUCTURE USING A 4mm² Cu/PVC/PVC PE CABLE.  2. EVERY METALLIC SUPPORTING STRUCTURE MUST BE EARTHED USING A 16mm² Cu/PVC/PVC PE CABLE.  EVERY METALLIC SUPPORTING STRUCTURE MUST BE EARTHED USING A 16mm² Cu/PVC/PVC PE CABLE.  3. EVERY PANELBOARD'S METALLIC ENCLOSURE AND METALLIC BACKSHEET MUST BE EARTHED USING A 4mm² EVERY PANELBOARD'S METALLIC ENCLOSURE AND METALLIC BACKSHEET MUST BE EARTHED USING A 4mm² Cu/PVC/PVC PE CABLE.   4. ALL NEW EARTHING POINTS TO BE CONNECTED TO A NEW EARTHING SYSTEM DEDICATED FOR THE SOLAR PV ALL NEW EARTHING POINTS TO BE CONNECTED TO A NEW EARTHING SYSTEM DEDICATED FOR THE SOLAR PV SYSTEM. 5. ALL PV CABLES SIZES TO BE 1C 4mm². CABLES TO BE KBE SOLAR PV1-F DC CABLE (OR EQUIVALENT). ALL PV CABLES SIZES TO BE 1C 4mm². CABLES TO BE KBE SOLAR PV1-F DC CABLE (OR EQUIVALENT). TÜV CERTIFIED (TÜV 2 PfG 1169/08.07), Cu TINNED CLASS 5 CONDUCTOR (ACC. TO IEC 60228), CROSSLINKED SPECIAL POLYOLEFIN, HALOGEN FREE, OZONE RESISTANT, WEATHER & UV-RESISTANT INSULATION & JACKET MATERIAL, 1800VDC MAXIMUM OPEN CIRCUIT VOLTAGE RATING (CONDUCTOR-CONDUCTOR, NON EARTHED SYSTEM), FLAME RETARDANT ACC. TO IEC 60332-1. 6. ALL DC POWER CABLES FROM THE BATTERY BANK TO THE INVERTER/CHARGER MUST BE 1C 70 mm² ALL DC POWER CABLES FROM THE BATTERY BANK TO THE INVERTER/CHARGER MUST BE 1C 70 mm² UNARMORED Cu/PVC/PVC. THE BATTERIES POSITIVE AND NEGATIVE BUSBARS SHALL BE WELL SEPARATED AND SECURED FOR SAFETY PURPOSES. 7. ALL AC POWER CABLES TO/FROM THE INVERTER MUST BE 4C 10mm² UNARMORED Cu/PVC/PVC, 0.6/1KV ALL AC POWER CABLES TO/FROM THE INVERTER MUST BE 4C 10mm² UNARMORED Cu/PVC/PVC, 0.6/1KV AND THE CORRESPONDING PE CABLES MUST BE 1C 10mm² UNARMORED Cu/PVC/PVC 0.5KV YELLOW/GREEN. ALL TO BE CONFORMING TO IEC 60502-1. 8. THE INVERTER SHALL FEED ALL LOADS EXCEPT FOR THE ELEVATOR, ALL SPLIT AC UNITS, WATER HEATERS, THE INVERTER SHALL FEED ALL LOADS EXCEPT FOR THE ELEVATOR, ALL SPLIT AC UNITS, WATER HEATERS, AND HEATERS. ALL NECESSARY CONTROL MEASURES SHALL BE TAKEN BY THE CONTRACTOR TO GUARANTEE THE REQUIRED LOAD SEGREGATION. THE CONTRACTOR SHALL INSTALL SEPARATE MANUAL SWITCHES ALLOWING OPERATORS TO FEED EACH OF EXCLUDED LOADS WHEN NECESSARY. 9. ALL INVERTERS CABLE GLANDS OPENINGS MUST BE TIGHTLY SEALED USING THE SUPPLIED INVERTER MATERIAL ALL INVERTERS CABLE GLANDS OPENINGS MUST BE TIGHTLY SEALED USING THE SUPPLIED INVERTER MATERIAL TO ENSURE AN IP65 PROTECTION LEVEL. 10. A POWER METER SHALL BE INSTALLED ON THE AC OUTPUT SIDE AFTER THE MTS TO DISPLAY AT LEAST THE A POWER METER SHALL BE INSTALLED ON THE AC OUTPUT SIDE AFTER THE MTS TO DISPLAY AT LEAST THE VOLTAGE AND CURRENT READINGS. 11. A PHASE FAILURE/OVER UNDER VOLTAGE PROTECTION RELAY WITH A NORMALLY OPEN CONTACTOR SHALL BE A PHASE FAILURE/OVER UNDER VOLTAGE PROTECTION RELAY WITH A NORMALLY OPEN CONTACTOR SHALL BE INSTALLED ON THE AC INPUT SIDE OF THE INVERTER TO PROTECT THE SYSTEM. 12. ALL AC POWER CABLES TO/FROM THE INVERTER MUST BE 4C 16mm² UNARMORED Cu/PVC/PVC, 0.6/1KV ALL AC POWER CABLES TO/FROM THE INVERTER MUST BE 4C 16mm² UNARMORED Cu/PVC/PVC, 0.6/1KV AND THE CORRESPONDING PE CABLES MUST BE 1C 16mm² UNARMORED Cu/PVC/PVC 0.5KV YELLOW/GREEN. ALL TO BE CONFORMING TO IEC 60502-1.

AutoCAD SHX Text
20ADC

AutoCAD SHX Text
1000VDC

AutoCAD SHX Text
MTS

AutoCAD SHX Text
MDB

AutoCAD SHX Text
EDL

AutoCAD SHX Text
ATS

AutoCAD SHX Text
AC PANELBOARD (IN BATTERY ROOM)

AutoCAD SHX Text
REFER TO NOTE 5

AutoCAD SHX Text
TII

AutoCAD SHX Text
40KADC

AutoCAD SHX Text
DC COMBINER BOX 1 (IN BATTERY ROOM)

AutoCAD SHX Text
20ADC

AutoCAD SHX Text
1000VDC

AutoCAD SHX Text
GEN

AutoCAD SHX Text
THREE PHASE INVERTER 

AutoCAD SHX Text
L1

AutoCAD SHX Text
L2

AutoCAD SHX Text
L3

AutoCAD SHX Text
MPPT1

AutoCAD SHX Text
N

AutoCAD SHX Text
MPPT2

AutoCAD SHX Text
BATTERY INPUT

AutoCAD SHX Text
L1

AutoCAD SHX Text
L2

AutoCAD SHX Text
L3

AutoCAD SHX Text
N

AutoCAD SHX Text
IN

AutoCAD SHX Text
OUT

AutoCAD SHX Text
PE

AutoCAD SHX Text
20ADC

AutoCAD SHX Text
20ADC

AutoCAD SHX Text
TII

AutoCAD SHX Text
40KADC

AutoCAD SHX Text
20AAC

AutoCAD SHX Text
300mA

AutoCAD SHX Text
20AAC

AutoCAD SHX Text
40AAC

AutoCAD SHX Text
(IN BATTERY ROOM)

AutoCAD SHX Text
TII

AutoCAD SHX Text
40KAAC

AutoCAD SHX Text
40AAC

AutoCAD SHX Text
REFER TO NOTE 8

AutoCAD SHX Text
TII

AutoCAD SHX Text
40KAAC

AutoCAD SHX Text
REFER TO NOTE 7

AutoCAD SHX Text
20ADC

AutoCAD SHX Text
1000VDC

AutoCAD SHX Text
REFER TO NOTE 5

AutoCAD SHX Text
TII

AutoCAD SHX Text
40KADC

AutoCAD SHX Text
DC COMBINER BOX 2 (IN BATTERY ROOM)

AutoCAD SHX Text
20ADC

AutoCAD SHX Text
1000VDC

AutoCAD SHX Text
THREE PHASE INVERTER 

AutoCAD SHX Text
L1

AutoCAD SHX Text
L2

AutoCAD SHX Text
L3

AutoCAD SHX Text
MPPT1

AutoCAD SHX Text
N

AutoCAD SHX Text
MPPT2

AutoCAD SHX Text
BATTERY INPUT

AutoCAD SHX Text
L1

AutoCAD SHX Text
L2

AutoCAD SHX Text
L3

AutoCAD SHX Text
N

AutoCAD SHX Text
IN

AutoCAD SHX Text
OUT

AutoCAD SHX Text
PE

AutoCAD SHX Text
20ADC

AutoCAD SHX Text
20ADC

AutoCAD SHX Text
TII

AutoCAD SHX Text
40KADC

AutoCAD SHX Text
(IN BATTERY ROOM)

AutoCAD SHX Text
20AAC

AutoCAD SHX Text
300mA

AutoCAD SHX Text
20AAC

AutoCAD SHX Text
REFER TO NOTE 7

AutoCAD SHX Text
40AAC

AutoCAD SHX Text
40AAC

AutoCAD SHX Text
BATTERY BANK 1

AutoCAD SHX Text
BATTERY BANK BOX

AutoCAD SHX Text
REFER TO NOTE 6

AutoCAD SHX Text
200ADC

AutoCAD SHX Text
48VDC

AutoCAD SHX Text
200ADC

AutoCAD SHX Text
48VDC

AutoCAD SHX Text
BATTERY BANK 2

AutoCAD SHX Text
REFER TO NOTE 6

AutoCAD SHX Text
200ADC

AutoCAD SHX Text
200ADC

AutoCAD SHX Text
REFER TO NOTE 6

AutoCAD SHX Text
REFER TO NOTE 10

AutoCAD SHX Text
REFER TO NOTE 11

AutoCAD SHX Text
REFER TO NOTE 12

AutoCAD SHX Text
DRAWING SCALE:

AutoCAD SHX Text
PROJECT PHASE:

AutoCAD SHX Text
DRAWING TITLE:

AutoCAD SHX Text
CLIENT:

AutoCAD SHX Text
REVISIONS:

AutoCAD SHX Text
NOTES:

AutoCAD SHX Text
LEGEND:

AutoCAD SHX Text
CONSULTANT: 

AutoCAD SHX Text
PROJECT DESCRIPTION:

AutoCAD SHX Text
REVISION NO.

AutoCAD SHX Text
DESCRIPTION

AutoCAD SHX Text
DATE

AutoCAD SHX Text
LCEC Engineering Office, 2nd floor Floor, Level 5 Bldg, President Elias Hraoui Avenue, Beirut, Lebanon Email: energy@lcec.org.lb Website: www.lcec.org.lb

AutoCAD SHX Text
DRAWING DISCIPLINE:

AutoCAD SHX Text
NTS

AutoCAD SHX Text
EXECUTION

AutoCAD SHX Text
SLD

AutoCAD SHX Text
BEIRUT

AutoCAD SHX Text
ROOF PV SYSTEM

AutoCAD SHX Text
GIZ

AutoCAD SHX Text
13-04-23

AutoCAD SHX Text
ISSUED FOR EXECUTION

AutoCAD SHX Text
0

AutoCAD SHX Text
ELECTRICAL


	Sheets and Views
	GS17-SLD


