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PLANT COMPOUND / POWER ROOM

SINGLE-LINE DIAGRAM - SINGLE-LINE DIAGRAM - POWER SOURCE,
POWER LINE AND STREET LIGHTING

il
|
|
|
|
—_— BESS-1 BESS-2 BESS-3 3 % 50 kW in parallel (droop): I
— — — any two carry the 67 kw peak (N+1). I
—— 256 kWh LFP C— 256 kWh LFP 256 kWh LFP i, |
8 strings x 18 x 740 Wp 8 strings x 18 x 740 Wp WV cabinet + BWIS {iV catinet + BNS i cabinet -+ BVS Battery total 768 kWh |
|
|
|
DC CB DCCB DCCB |
1,000 v 1,000V 1,000V |
Modbus TCP / CAN to inverters, BMS. breakers, meters I
|
EMS + REMS GATEWAY 1
= INV-PV1 = INV-PV2 = PCS-1 = PCS-2 = PCS-3 !
. 100 kW string inverter - 100 kW string inverter - 50 kW grid-forming — 50 kW grid-forming " 50 kW grid-forming 4G router - logger - 1 kVA UPS :
= 10 MPPT, IP6G =10 MPPT, IP66 battery inverter battery inverter battery inverter |
|
|
|
4%95 mm~ Al 4x95 mm? Al |
XLPE/SWYA XLPE/SWA 1
|
|
Fixed tilt 157, |
true south. Q-AUX 32 A !
288 madules (EMS, lighting, HVAC) :
=213.1kWp [ & QPV2 [7] 8t [ 7] 082 QB3 !
‘ 200 A 200 A ‘ 125 A ‘ 125 A 125 A :
|
|
|
|
) () = |
|
|
|
MAIN LV SWITCHBOARD - 400 V, 3P+N, SINGLE BUS 1
|
|
SPD T1+2 |
|
SL-F1 Q-F1 250 A SL-F2 Q-F2 250 A SL-F3 Q-F3250A 1
25A 25 A 254 !
motorised (EMS) motorised (EMS) motorised (EMS) = |
MET — plant earth ring |
70 mm? Cu + 8 rods; :
contactor + contactor + contactor + lightning mast 12 m
photocen| K it photocell i photocell| € K :
|
|
|
|
e e e R 2’
C-F1-UG 4x185 mm’ Al C-F2-UG 4x185 mm” Al C-F3-UG 4x185 mm’ Al
exlecu XLPE/SWA, in trench 23161C XLPE/SWA, in trench #A16EH XLPE/SWA, in trench
Riser F1-PO1: fuse-switch 250 A, Riser F2-P0OL: fuse-switch 250 A, Riser F3-PO1: fuse-switch 250 A,
-| NH gG 160 A + SPD T2 -| NH gG 160 A + SPD T2 -| NH gG 160 A + SPD T2
r N { ) 3
FEEDER F1 - OVERHEAD LV NETWORK FEEDER F2 - OVERHEAD LV NETWORK FEEDER F3 - OVERHEAD LV NETWORK
ABC 3x120 + 54.6 mm? Al + 2x16 mm- lighting ABC 3x120 + 54.6 mm* Al + 2x16 mm* lighting ABC 3x120 + 54.6 mm? Al + 2x16 mm- lighting
=517 m: 14 x 9 m PSC poles =517 m - 14 x 9 m PSC poles =517 m-14 x 9 m PSC poles
PEN re-earth every 4th + end pole PEN re-earth every 4th + end pole PEN re-earth every 4th + end pole
[ & & @ & & ®.. ® L L @ @ ¢ 9. ® @ @ 4 L g < ®..
q 14 x 40 W LED street lights (one per pole) ) Y 14 x 40 W LED street lights (one per pole) J L 14 x 40 W LED street lights (one per pole) P,
100 homes * 3 shops ' grain mill 7.5 kW 100 homes - 2 shops * borehole pump 2.2 kW 100 homes * 2 shops * mosque
homes limited to 1 kKW each (service connections by others) homes limited to 1 kW each (service connections by others) homes limited to 1 kW each (service connections by others)
LEGEND RATINGS AND SIMULATED PERFORMANCE NOTES

PV DC strings {1,500 V) Circuit breaker
Battery DC (HV)

400 V' AC power
Street-lighting circuit Energy meter

Earthing / protective Inverter (DC/AC)

Noss

Control & monitering

Fuse-switch-disconnector

PV array 213.1 kWp (288 x 740 Wp bifacial), 2 x 100 kW PV inverters

Battery 768 kWh LiFePOn in 3 strings (256 kWh each)

Grid-forming inverters 3 x 50 kW, parallel, black start (N+1)

Demand (8,760 h model) = 560 kKWh/day, peak 67 kW, 24 h supply

Energy served =0995%Year1 =992 % Year 10 =99.1 % at +15 %

LV network 3 feeders, 42 poles, 1.55 km ABC, 42 x 40 W LED

1. Earthing TN-C-5; PEN never switched; all AC switching 3-pole.
2. Standards: IEC 60364, |IEC 62548 (PV), IEC 62619 (battery),

IEC 60502-1 (cables), IEC 62305 {lightning), EN 13201 (lighting).
3. EMS sheds households by street rota only at low battery;

street lights stay on to 10 % state of charge.

4, Plant within 60 m of the network; NEMSA inspection before energising.
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