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BILL OF MATERIALS FOR DAMAKASUWA PHC ELECTRICAL RETROFIT

CLINIC BLOCK IOILET
ons
S/No.  |Materlal Unit | Quantity | [S/No.|Material Unit | Cuantity Quantity
1 |Ceiling fan No- 34 1 |Ceiling fan No. 34
2 |18watts CFL Na 283 7 |18 Watts CFL No, 7 230
3 |Roof meunted luminaire Na 133 3 |Roof mounted luminaire No. 5 138
4 |wall mounted luminaire No. 15 4 [wall mounted luminaire No, 2 17
5 |1 Gang light switeh No. 34 5 |1Gang light switch Na, 34
6 |2 Gang light switch No. 3 6 |2 Gang light switch Mo, 3 &
7 |3 Gang light switch No. 2 7 |3 Gang light switch Mo, 2
B |13 Amp socket single Mo 6 B |13 Amp socket single No. 46
9 |13 Amp socket double Mo 68 9 [13 Amp socket double No. 68
10 |15 Amp socket No. 10 |15 Amp socket No. o
11  |lunction box Mo. 101 11 |unction box No, 10 311
12  |Single patress box (flush) No. a5 12 |Single patress box {flush) No. 3 B8
13  [Double patress box {flush) No. 68 13 |Double patress box (flush] Na. 0 68
14  |Single patress box (surface) No. 14 |Single patress box {surface] No. 0
15 [Double patress box (surface] No. 15 |Double patress box (surface) No. o
1% :;n;n;:\::::]s {25 numbers af 3Mrs bundie i 16 ::::;T:::::; (25 numbers of IMts bundle 1 17
PVC accessories, male bush, saddle Ve acsHHE i badR e
17  |clamp, angle bend screws and pegs packs 1 17 clamp, angle he;\d_u:rews a’nd hees packs 1 2
Packs (100 per pack)
18 (1004 board No. 2 18 |1004 distribution board No. 2
19  |BOA distribution board No. 19 |60 distribution board No. o
20 [30A distribution board No. 20 |304 distribution board No. o
21  [100A consumer unit No. 2 21 |100A consumer unit No. 2
22 |6DA consumer unit No 22 |60A consumer unit No. 0
23 [30A consumer unit No. 23 |30A consumer unit No. 1 1
24 | 1004 Residual current circuit breaker No. 4 24 |100A Residual current circuit breaker No. 4
25 |60A Residual current circuit breaker No. 25 |60 Residual current circuit breaker No. 0
26 |30A Residual current circuit breaker Mo, 26 304 Residual current circuit breaker Na. 1 1
27 (1004 change over No. 2 27 |1004 change aver No. 2
28 |60A change over No 28_|60A change aver No. 0
29 |30A change over No 29 |30A change over Ne, (1]
1.5mm cable (Twin & Earth) 1.5mm cable {Twin & Earth)
30 (AL {Lighting circuit} Mts 150 30 |ALL1 (Lighting circuit) Mis 110
31 |AL2 [Lighting circuit} Mts 130 31 Mis
32 |AL3 [Lighting circuit} Mts 120 32 Mis
33 |ALA (Lighting cifcuit) Mtz 200 33 Mits
34 |ALS (Lighting circuit) Mts 190 34 Mts
35 |ALS (Lighting circuit) Mts 160 35 Mits
36 |ALT (Ceiling fan circuit) Mtz 150 36 Mts
37 |ALE (Ceiling fan clreult) Mt 130 37 Mits
38 |AL9 (Ceiling fan cireult) Mts 150 38 Mits
39 |AL10{Celling fan circuit) Mts 130 39 Mits
40  |Total 1.5mm cable Mts 1550 40 |Total 1.5mm cable Mis 110 1660
2.5mm cable [Twin & Earth) 2.5mm cable (Twin & Earth)
41  [AP1{Secket circuit) Mts 80 a1
42  |AP2 |Socket circuit) Mts 70 a2
43 |AP3 {Socket circuit) Mts 70 43
44 |AP4 |Socket circuit) Mts 80 44
45  |APS {Socket circuit) Mts 70 45
46 |APG |Socket circuit) Mts 80 46
47  |APT [Socket circuit) Mts 60 a7
48  |APB [Socket circuit) Mes 60 48
49  |AP3 {Socket circuit) Mis 70 49
50 |AP10 {Socket circuit) Mts 70 50
51  [AP11{Socket circult) Mt 70 51
52 |AP12 (Socket eircult) Mts 70 52
53 |AP13 (Socket circuit) Mts 70 53
54 |AP14 (Socket circult) Mts a0 54
55 |AP1S (Socket cireult) Mts a0 55
56 |AP16 {Socket circult) Mrs 70 56
57 |Total 2.5mm cable Mts 1150 57 |Total 2.5mm cable Mts [] 1150
g dx1B6mm PVL/SWA/PYVC cable s 100 o dxl6mm PYC/SWA/PYE armoured cable il g0y
5% |sutomm PYC/sWAPVC armoured cable | M >3 |ax10mm PvC/SWA/PVC srmoured catle | M g
&0 dxbmm PVE/SWASPVE armoured cable s 6o Axbmm PYVE/SWA/PVE armoured cable s 60 &0
®1 |awamm pvc/swasevc amoured cable | M O |axamm PVC/SWA/PYE armoured cable | ™™ g
62 _|Cable terminating lugs No 16 62 _|Cable terminating lugs No. 16 32
63 |Recline cable {25mm) Mts &0 63 |Recline cable (25mm) Mis (1]
64 |Earth wire for bullding (16mmj) Mts 0 64 |Earth wire for building [16mm) Mis 60 130
65 |Underground marking tape Mts 100 65 _|underground marking tape Mits 60 160
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Electrical Schematic for Damau PHC showing the PV System and Grid connection to

PV SYSTEM
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AC out
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-Grd  ==Change Over Disconnect Switch

the Clinic Buildings

==Alternative power connection point
when system is shut down for
emergency repairs or maintanace.
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2 3 4 9 6 7/ 8 9 10
LOAD TABLE FOR DAMAU PHC
POWER SOURCE: GRID
MAIN CLINIC- 60A DISTRIBUTION BOARD TOTAL (W)
CIRCUIT IDENTITY AAC1
MCB RATING 20A
DIVERSITY FACTOR 0.6
LIGHTING CIRCUIT
COOLING SYSTEM ( CEILING FAN)
13AMP SOCKET FOR EQUIPMENT
POWERING )
15AMP SOCKET FOR EQUIPMENT
POWERING 1,500 1,500
PEAK LOAD (W) 1,500
13A
FINAL SUB-CIRCUIT SOCKET SPARE | SPARE | SPARE | SPARE | SPARE | SPARE | SPARE
OUTLET
CABLE SIZES IN mm 3x2.5mm
SYSTEM ID: DAMAU SYS 1
POWER SOURCE: PV SYSTEM
CAPACITY: 28,080 KWP
MAIN CLINIC- 100A CONSUMER UNIT TOTAL (W)
CIRCUIT IDENTITY AL1 AL2 AL3 AL4 AP1 AP2 AP3
MCB RATING 10A 10A 10A 10A 20A 20A 20A
DIVERSITY FACTOR 0.9 0.9 0.9 0.9 0.6 0.6 16
LIGHTING CIRCUIT 468 540 1,008
COOLING SYSTEM ( CEILING FAN) 600 600 1,200
13AMP SOCKET FOR EQUIPMENT 228
POWERING
PEAK LOAD (W) 2,436
FINAL SUB-CIRCUIT LIGHTING & CEILING FAN CIRCUIT 13A SOCKET OUTLET SPARE | SPARE
CABLE SIZES IN mm 3x1.5mm 3x2.5mm
DRAVING NI KCS/EM/RD/LT/PHCI REVISION NO 2 Rev, JATE! L i i i i \
= ! ev. Koduna Clinic Solar AnolyIS|Sl of power ohstlml?uhon SCALE: NTS
| MARTIN UNUAKHE E M_ N E within the Clinic buildings e | 3 4
IRAVN BY: DANIEL MOMOH LOAD DISTRIBUTION TABLE
DATE OCTOBER S S FOR DAMAU PHC
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1 2 4 B 6 8 9 10
BILL OF MATERIALS FOR DAMAU PHC ELECTRICAL RETROFIT
CLINIC BLOCK
| DAMAU TOTAL |
5$/No. |Material Unit | Quantity Quantity
1 |Ceiling fan No. 16 16
2 |18 Watts CFL No. 56 56
3 |Roof mounted luminaire No. 48 48
4 |Wall mounted luminaire No. 8 8
5 |1 Gang light switch No. 17 17
6 |2 Gang light switch No. 5 5
7 |3 Gang light switch No. 0
8 |13 Amp socket single No. 6 6
9 |13 Amp socket double No. 6 6
10 |15 Amp socket No. 0
11 |Junction box No. 0
12 |Single patress box (flush) No. 28 28
13 |Double patress box (flush) No. 6 6
14 |Single patress box (surface) No. 0
15 |Double patress box (surface) No. 0
16 Ez:\dr:';}l’vt‘ pipes (25 numbers of 3Mts pipe per bundle 13 13
17 PVC accessories, male bush, saddle clamp, angle ks 1 1
bend,screws and pegs Packs (100 per pack)
18 |100A distribution board No. 5 5 1
19 |60A distribution board No. 0
20 |30A distribution board No. 0
21 |100A consumer unit No. 1 1
22 |60A consumer unit No. 0
23 |30A consumer unit No. 0
24 | 100A Residual current circuit breaker No. 2 2
25 |60A Residual current circuit breaker No. 0
26 |30A Residual current circuit breaker No. 0
27 |100A change over No. 2 %
28 |B0A change over No. 0
29 |30A change over No. 0
1.5mm cable (Twin & Earth)
30 |AL1(Lighting circuit) Mts 270
31 |AL2(Lighting circuit) Mts 250
32 |AL3 (Ceiling fan circuit) Mts 120
32 |AL4(Ceiling fan circuit) Mts 130
33 |Total 1.5mm cable Mts 770 770
2.5mm cable (Twin & Earth)
34 |AP1(Socket circuit) Mts 80
35 |AP2(Socket circuit) Mts 70
36 |AP3 (Socket circuit) Mts 60
37 |[Total 2.5mm cable Mts 210 210
38 |4x16mm PVC/SWA/PVC armoured cable Mts 50 50
39 |4x10mm PVC/SWA/PVC armoured cable Mts 0
40 |4x6mm PVC/SWA/PVC armoured cable Mts 0
41 |4xdmm PVC/SWA/PVC armoured cable Mts 0
42 |Cable terminating lugs No. 16 16
43 |Recline cable (25mm) Mts 40 40
44 |Earth wire for building (16mm) Mts 50 50
45 |Underground marking tape Mts 50 50
1]1!:1‘;[:‘53:1 I KCSM/AE:T/IEDGE?;/KEIIEW S e E M O N E Kaduna Clinic Solar Matemme?:;:yjci?ﬁsingcgﬁgfigh%r e e =
> PAGE: 4 0F 4
TRAVN BY: DANIEL MOMOH BILL OF MATERIAL
ATE OCTOBER reneT meuTone FOR DAMAU PHC
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10

LOAD TABLE FOR DAN ALHAJI PHC

POWER SOURCE: GRID

CLINIC BLOCK- 63A DISTRIBUTION BOARD STAFF QUARTERS- 63A DISTRIBUTION BOARD FEMALE WARD - 63A DISTRIBUTION BOARD  |TOTAL (W)
CIRCUIT IDENTITY AB1 AB2 | AAC1 | AAC2
MCB RATING 20A | 20A | 20A 20A
DIVERSITY FACTOR 0.6 0.6 06 06
LIGHTING CIRCUIT
COOLING SYSTEM ( CEILING FAN)
13AMP SOCKET FOR EQUIPMENT
POWERING -
15AMP SOCKET FOR EQUIPMENT
MRS 2000| 2000| 1,000| 1,000 6,000
PEAK LOAD (W) 6,000
FINAL SUB-CIRCUIT SPARE | SPARE | SPARE | SPARE | SPARE | SPARE | SPARE 15A SOCKET OUTLET SPARE | SPARE | SPARE | SPARE | SPARE | SPARE | SPARE
CABLE SIZES IN mm 3x2.5mm2 PV/SC
SYSTEM ID: DAN ALHAJI SYS 1
POWER SOURCE: PV SYSTEM
CAPACITY: 84,240 KWP
CLINIC BLOCK- 100A CONSUMER UNIT STAFF QUARTERS- 63A CONSUMER UNIT FEMALE WARD - 63A CONSUMER UNIT TOTAL (W)
CIRCUIT IDENTITY ALO AL1 AL3 AP1 AP2 AL2 AL4 | AP3 | AP4 AL5 AL6 AP5
MCB RATING 10A 10A 10A 20A 20A 10A 10A | 20A | 20A 10A 10A 20A
DIVERSITY FACTOR 0.9 0.9 0.9 06 0.6 0.9 0.9 0.6 06 0.9 0.9 0.6
LIGHTING CIRCUIT 108 396 234 234 1,062
COOLING SYSTEM ( CEILING FAN) 825 400 400 1,625
13AMP SOCKET FOR EQUIPMENT -
POWERING ’
PEAK LOAD (W) 6,707
LIGHTING & 13A
FINAL SUB-CIRCUIT LIGHTING & CEILING FAN 18ASOCKET | op)re | sPARE | CEILNGFAN | T13ASOCKET | o ce | spare |HCHTING & CEILING| et | spaRE | SPARE
CIRCUIT OUTLET OUTLET FAN CIRCUIT
CIRCUIT OUTLET
CABLE SIZES IN mm 3x1.5mm 3x2.5mm 3x1.5mm 3x2.5mm 3x1.5mm 3x2.5mm
DRAWING NO: KCS/EM/RD/LT/PHC10 REVISION NIt 2 Rev. DATE! v i i i i f
e o - Kadunha Clinic Solar Analysis of power distrioution SCALE: | TS
/ HARTIN UNUAKE E M_ N E within the Clinic buildings oace | 30 4
DRAWN BY: DANIEL MOMOH LOAD DISTRIBUTION TABLE
WE OCTOBER FRIRST AT FOR DAN ALHAJI PHC
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BILL OF MATERIALS FOR DAN ALHAJI PHC ELECTRICAL RETROFIT

CLINIC BLOCK WARD STAFF QUARTERS DAN ALHAJI
| JOTAL |
S/No. |Material Unit Quantity | |S/No. |Material Unit | Quantity | |$/No.|Material Unit | Quantity Quantity
1 |cCeiling fan No. 12 1 |Ceiling fan No. 5 1 |Ceiling fan No. 4 21
2 |18 Watts CFL No. 33 2 |18 Watts CFL No. 13 2 |18 Watts CFL No. 13 59
3 |Roof mounted luminaire No. 27 3 |Roof mounted luminaire No. 9 3 |Reoof mounted luminaire No. 10 46
4 |Wall mounted luminaire No. 6 4 |Wall mounted luminaire No. 4 4 |Wall mounted luminaire No. 3 13
5 |1 Gang light switch No. 13 5 |1Gang light switch MNo. 5 5 |1 Gang light switch No. 5 23
6 |2 Gang light switch No. 2 6 |2 Gang light switch No. 6 |2 Gang light switch No. 2
7 |3 Gang light switch No. 7 |3 Gang light switch No. 7 |3 Gang light switch No. 1]
8 |13 Amp socket single No. 9 8 |13 Amp socket single No. 4 8 |13 Amp socket single No. 8 21
9 |13 Amp socket double No. 3 9 |13 Amp socket double No. 1 9 |13 Amp socket double No. 4
10 |15 Amp socket No. 10 |15 Amp socket No. 10 |15 Amp socket No. 0
11 |Junction box No. 60 11 |Junction box No. 23 11 [Junction box No. 26 109
12 |Single patress box (flush) No. 24 12 |Single patress box (flush) No. 9 12 |Single patress box (flush) No. 13 46
13 |Double patress box (flush) No. 3 13 |Double patress box (flush) No. 1 13 |Double patress box (flush) No. o 4
14 |Single patress box (surface) No. 14 |Single patress box (surface) No. 14 |Single patress box (surface) No. 0
15 |Double patress box (surface) No. 15 |Double patress box (surface) No. 15 |Double patress box (surface) No. 0
16 2.5mm PVC pipes (25 numbers of 3Mts bundle 9 16 2.5mrn PVC pipes {25 numbers of 3Mts Bundles 4 16 2.5mrn PVC pipes (25 numbers of 3Mts Bundles i 17
pipe per bundle) pipe per bundle) pipe per bundle)
17 :I\;;';f::;r::;‘::clfe:]:::dag::s padks 1 17 PVC accessories, male bush, saddle Backs 1 17 PVC accessories, male bush, saddle Packs 1 3
Packs (100 per pack) clamp, angle bend,screws and pegs clamp, angle bend,screws and pegs
18 |100A distribution board No. 1 18 |100A distribution board No. 18 |100A distribution board No. 1
19 |60A distribution board No. 19 |60A distribution board No 1 19 |60A distribution board No. 1 2
20 |30A distribution board No. 20 |30A distribution board No. 20 |30A distribution board No. 0
21 |100A consumer unit MNo. 1 21 |100A consumer unit No 21 [100A consumer unit No., 1
22 |60A consumer unit No. 22 |60A consumer unit No. 1 22 |60A consumer unit No. 1 2
23 |30A consumer unit No. 23 |30A consumer unit No 23 |30A consumer unit No. 0
24 |100A Residual current circuit breaker No. 2 24 |100A Residual current circuit breaker No. 24 |100A Residual current circuit breaker No. 2
25 |60A Residual current circuit breaker No. 25 |60A Residual current circuit breaker No. 2 25 |60A Residual current circuit breaker No. 2 4
26 |30A Residual current circuit breaker No. 26 |30A Residual current circuit breaker No. 26 |30A Residual current circuit breaker No. 0
27 |100A change over No. 2 27 |100A change over No. 27 |100A change over No. 2
28 |60A change over No. 28 |G60A change over No. 2 28 |60A change over No. 2 4
29 |30A change over No. 29 |30A change over No. 29 |30A change over No. 0
1.5mm cable (Twin & Earth) 1.5mm cable (Twin & Earth) 1.5mm cable (Twin & Earth)
30 |ALO (Lighting circuit) Mts 130 30 |ALS (Ceiling fan circuit) Mts 110 30 |AL2 (Lighting circuit) Mts 110
31 |AL1 (Lighting circuit) Mts 200 31 |ALG (Lighting circuit) Mts 90 31 |AL4 (Ceiling fan circuit) 70
32 |AL3 (Ceiling fan circuit) Mts 200 32 32
33 |Total 1.5mm cable Mts 530 33 |Total 1.5mm cable Mts 200 33 |[Total 1.5mm cable Mts 180 910
2.5mm cable (Twin & Earth) 2.5mm cable (Twin & Earth) 2.5mm cable (Twin & Earth)
34 |APO (Socket circuit) Mts 30 34 |APS (Socket circuit) Mts 80 34 |AB1 (Socket) 30
35 |[AP1 (Socket circuit) Mts 80 35 35 |AB2 (Socket) 30
36 |AP2 (Socket circuit) Mts 70 36 36 |AP3(5ocket) 30
37 Mts 37 37 |AP4 (Socket) 30
38 |Total 2.5mm cable Mts 180 38 |Total 2.5mm cable Mts 80 38 |Total 2.5mm cable Mts 120 380
39 [4x16mm PVC/SWA/PVC armoured cable Mts 80 39 [4x16mm PVC/SWA/PVC armoured cable Mts 80 39 |4x16mm PVC/SWA/PVC armoured cable | Mts 100 260
40 |4x10mm PVC/SWA/PVC armoured cable Mts 40 |4x10mm PVC/SWA/PVC armoured cable Mts 40 |4x10mm PVC/SWA/PVC armoured cable ML g
41 |4x6mm PVC/SWA/PVC armoured cable Mts 41 |4x6mm PVC/SWA/PVC armoured cable Mits 41 [4x6mm PVC/SWA/PVC armoured cable Mt 0
42 |4xdmm PVC/SWA/PVC armoured cable Mt 42 |4xd4mm PVC/SWA/PVC armoured cable its 42 |4x4mm PVC/SWA/PVC armoured cable s 0
43 |Cable terminating lugs No. 16 43 |Cable terminating lugs No. 16 43 |Cable terminating lugs No. 16 48
44 |Recline cable (25mm) Mts 50 44 |Recline cable (25mm) Mts 50 44 |Recline cable (25mm) Mts 50 150
45 |Earth wire for building (16mm) Mts 50 45 |Earth wire for building (16mm) Mts 50 45 |Earth wire for building (16mm) Mts 50 150
46 |Underground marking tape Mts 80 46 |Underground marking tape Mts 80 46 |Underground marking tape Mts 100 260
IRAWING N KCS/EM/RD/BOM/PHC10 [REVISIIN NIl 2 | Rev AT Kaal Clini Sol Material quantities required for the SCALE: NTS
s HARTIN UNUAKHE E M £) N E eaune LAIRIC >otar electrical installation
R PAGE: 4 0OF 4
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2 3 4 6 / 8 9 10
LOAD TABLE FOR DANJINJIRI PHC
POWER SOURCE: GRID
TOILET BLOCK- NO
CLINIC BLOCK- 63A DISTRIBUTION BOARD DISTRIBUTION BOARD | TOTAL (W)
CIRCUIT IDENTITY
MCB RATING
DIVERSITY FACTOR
LIGHTING CIRCUIT
COOLING SYSTEM ( CEILING FAN)
13AMP SOCKET FOR EQUIPMENT
POWERING i
15AMP SOCKET FOR EQUIPMENT
POWERING i
PEAK LOAD (W) i
FINAL SUB-CIRCUIT SPARE | SPARE | SPARE | SPARE | SPARE | SPARE
CABLE SIZES IN mm
SYSTEM ID: DAN JINGIRI 1
POWER SOURCE: PV SYSTEM
CAPACITY: 13,260 KWP
TOILET BLOCK- 32A
CLINIC BLOCK- 100A CONSUMER UNIT CONSUMER UNIT TOTAL (W)
CIRCUIT IDENTITY AL1 AL2 AP1 AP2 AL5
MCB RATING 10A 10A 20A 20A 10A
DIVERSITY FACTOR 0.9 0.9 0.6 0.6 0.9
LIGHTING CIRCUIT 360 36 396
COOLING SYSTEM ( CEILING FAN) 525 525
13AMP SOCKET FOR EQUIPMENT 280
POWERING
PEAK LOAD (W) 1,201
LIGHTING &
LIGHTING & CEILING|  13A SOCKET CEILING
FINAL SUB-CIRCUIT EAN CIRGUIT OUTLET SPARE | SPARE ot SPARE | SPARE
CIRCUIT
CABLE SIZES IN mm 3x1.5mm 3x2.5mm 3x1.5mm
DRAWING NO.: KCS/EM/RD/LT/PHC11 REVISION NO: 2 Rev. DATE: N i i i i f
= Kaduno Clinic Solar AnalyIS|sl of power ohstlmlf)uhon SCALE: NTS
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BILL OF MATERIALS FOR DAN JINJIRI PHC ELECTRICAL RETROFIT
CLINIC BLOCK TOILET DANJINJIRI
TOTAL
S/No. |Material Unit | Quantity | [S/No.|Material Unit | Quantity Quantity
1 |Ceiling fan No. 7 1 |[Ceiling fan No. 7
2 18 Watts CFL No. 22 2 |18 Watts CFL Mo, 2 24
3 Roof mounted luminaire No. 16 3 |Roof mounted luminaire No. 2 18
4 |Wall mounted luminaire No. 4 |wall mounted luminaire MNo. T
5 |1 Gang light switch No. 5 5 |1Gang light switch No. 5
6 2 Gang light switch No. 2 6 |2 Gang light switch No. 1 3
7 |3 Gang light switch No. 7 |3 Gang light switch No. 0
8 |13 Amp socket single No. 5 8 |13 Amp socket single No. 5
9 |13 Amp socket double MNo. 3 9 |13 Amp socket double No. 3
10 |15 Amp socket No. 10 (15 Amp socket No, 0
11  |Junction box No. 38 11 [Junction box No. 3 41
12 |Single patress box (flush) No. 12 12 (Single patress box (flush) No. 1 13
13  |Double patress box (flush) No. 3 13 |Double patress box (flush) No, 0 3
14  |Single patress box (surface) No. 14 (Single patress box (surface) No. 0
15 |Double patress box (surface) No. 15 [Double patress box (surface) No. 0
16 Z?mm PVC pipes (25 numbers of 3Mts bundle 6 16 2§mm PVC pipes (25 numbers of 3Mts Bundles 1 7
pipe per bundle) pipe per bundle)
PVC accessories, male bush, saddle
17 |clamp, angle be;ld,screws aJnd pegs packs 1 17 PVCaccessories, male busy, saddle Packs 1 2
Packs (100 per pack) clamp, angle bend,screws and pegs
18 |100A distribution board No. 1 18 |100A distribution board No. 1
19 |60A distribution board No. 19 (60A distribution board Mo. (1]
20 |30A distribution board No. 20 |30A distribution board No. 0
21 |100A consumer unit No. 1 21 |100A consumer unit No. i1
22 |60A consumer unit MNo. 22 |60A consumer unit No. 0
23 |30A consumer unit No. 23 [30A consumer unit No. 1 1
24 |100A Residual current circuit breaker No. 2 24 [100A Residual current circuit breaker Mo. 2
25 |60A Residual current circuit breaker No. 25 [60A Residual current circuit breaker No, 0
26 |30A Residual current circuit breaker No. 26 [30A Residual current circuit breaker No. 1 1
27 |100A change over No. 2 27 |100A change over No. 2
28 |60A change over No. 28 |60A change over No. 0
29  |30A change over No. 29 [30A change over No. 0
1.5mm cable (Twin & Earth) 1.5mm cable (Twin & Earth)
30 |ALL (Lighting circuit) Mts 190 30 |[AL3 (Lighting circuit) Mts 40
31 |AL2 (Ceiling fan circuit) Mts 120 31
32 |Total 1.5mm cable Mts 310 32 |Total 1.5mm cable 40 350
2.5mm cable [Twin & Earth) 2.5mm cable (Twin & Earth)
33 |AP1 (Socket circuit) Mts 80 33 Mts
34 |AP2 (Socket circuit) Mts 60 34 Mts
35 |Total 2.5mm cable 140 35 |Total 2.5mm cable 0 140
26 4x16mm PVC/SWA/PVC armoured cable Mt 100 26 4x16mm PVC/SWA/PVC armoured cable s 100
il 4x10mm PVC/SWA/PVC armoured cable Mits A Ax10mm PVC/SWA/PVC armoured cable Mts 0
38 4x6mm PVC/SWA/PVC armoured cable Mts 38 AxBmm PVC/SWA/PVC armoured cable Mits 50 50
23 Axdmm PVC/SWA/PVC armoured cable Mts 39 Axdmm PVC/SWA/PVC armoured cable Mts 0
40 |Cable terminating lugs No. 16 40 |Cable terminating lugs No, 8 24
41  |Recline cable (25mm) Mts 60 41 |Recline cable {25mm) Mts 60
42 |Earth wire for building (16mm) Mts 60 42 |Earth wire for building {16mm) Mts 60 120
43 |Underground marking tape Mts 100 43 |Underground marking tape Mts 1] 160
DRAVING NI KCS/EM/RD/BOM/PHCIL  |REVISIN N 2 Rev. DATE! . i 1 i \
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LOAD TABLE FOR DANGUZURI PHC

POWER SOURCE: GRID

SECURITY- NO DISTRIBUTION

CLINIC BLOCK- 100A DISTRIBUTION BOARD BOARD

IMMUNIZATION & ANC BLOCK- 100A DISTRIBUTION BOARD TOTAL (W)

CIRCUIT IDENTITY

MCB RATING

DIVERSITY FACTOR

LIGHTING CIRCUIT

COOLING SYSTEM ( CEILING FAN)

13AMP SOCKET FOR EQUIPMENT
POWERING

15AMP SOCKET FOR EQUIPMENT
POWERING

PEAK LOAD (W)

FINAL SUB-CIRCUIT

SPARE

SPARE SPARE | SPARE | SPARE | SPARE | SPARE | SPARE | SPARE | SPARE | SPARE | SPARE | SPARE | SPARE | SPARE | SPARE

CABLE SIZES IN mm

POWER SOURCE: PV SYSTEM

SYSTEM ID:

CAPACITY:

DANGUZURI SYS 1

28,080 KWP

CLINIC BLOCK- 100A CONSUMER UNIT

IMMUNIZATION & ANC BLOCK- 100A CONSUMER UNIT

SECURITY- 32A CONSUMER UNIT

TOTAL (W)

CIRCUIT IDENTITY

ALO

AL1

AL2

AL3

AP1

AP2

AlL4

AL7

ALS

ALE

AP3

AP4

AL8

MCB RATING

10A

10A

10A

10A

20A

20A

10A

10A

20A

20A

10A

DIVERSITY FACTOR

0.9

0.9

0.9

0.9

0.6

0.6

0.9

0.9

0.6

0.6

0.9

LIGHTING CIRCUIT

324

396

468

324

72

1,584

COOLING SYSTEM ( CEILING FAN)

450

375

375

375

1,575

13AMP SOCKET FOR EQUIPMENT
POWERING

120

350

70

540

PEAK LOAD (W)

3,699

FINAL SUB-CIRCUIT

LIGHTING & CEILING FAN CIRCUIT

13A SOCKET
OUTLET

SPARE

SPARE

LIGHTING & CEILING FAN CIRCUIT

13A SOCKET
OUTLET

SPARE

SPARE

LIGHTING &
CEILING FAN
CIRCUIT

SPARE

SPARE

CABLE SIZES IN mm

3x1.5mm

3x2.5mm

3x1.5mm

3x2.5mm

3x1.5mm
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10

BILL OF MATERIALS FOR DANGUZURI PHC ELECTRICAL RETROFIT

CLINIC BLOCK IMMUNIZATION AND ANC BLOCK SECURITY HOUSE DANGUZURI
TOTAL
S/No. |Material Unit | Quantity | |S/No.|Material Unit | Quantity | [S/No.|Material Unit | Quantity Quantity
1 |Ceiling fan No. 10 1 |Ceiling fan No. 1 1 |Ceiling fan No. 1 22
2 18 Watts CFL MNo. 41 2 |18 Watts CFL No. 43 2 |18 Watts CFL No. 4 88
3 [Roof mounted luminaire Mo. 33 3 |Roof mounted luminaire No. 33 3  |Roof mounted luminaire No. 1 67
4 |wall mounted luminaire MNo. g 4 |wall mounted luminaire No. 10 4 |Wall mounted luminaire No. 3 21
5 |1 Gang light switch No. 16 5 |1 Gang light switch No. 12 5 |1 Gang light switch No. 28
6 |2 Gang light switch Mo. 2 6 |2 Gang light switch No. 3 6 |2 Gang light switch No. 1 6
7 |3 Gang light switch No. 1 7 |3 Gang light switch No. 2 7 |3 Gang light switch No. 3
8 |13 Amp socket single No. 7 8 |13 Amp socket single No. 9 8 |13 Amp socket single No. 1 17
9 |13 Amp socket double No. 5 9 |13 Amp socket double No. 9 |13 Amp socket double No. 5
10 |15 Amp socket Mo. 1 10 |15 Amp socket No. 10 |15 Amp socket No. 1
11 |Junction box No. 72 11 |Junction box No. 69 11 [lunction box No. 6 147
12 |Single patress box (flush) No. 26 12 [Single patress box (flush) No. 26 12 |Single patress box (flush) No. 54
13 |[Double patress box (flush) Mo. 5 13 |Double patress box (flush) No. 4] 13 |Double patress box (flush) No. 0 5
14 |Single patress box (surface) Mo. 14 |Single patress box (surface) No. 14 |Single patress box (surface) No. 0
15 |Double patress box (surface) No. 15 |Double patress box (surface) No. 15 |Double patress box (surface) No. 0
16 Z_Smm PVC pipes (25 numbers of 3Mts Bundle a 16 2.5mm PVC pipes (25 numbers of 3Mts Bundles 10 16 2.5mm PVC pipes (25 numbers of 3Mts Bundles 1 19
pipe per bundle) pipe per bundle) pipe per bundle)
17 ::E‘:Ze:;c;r::;‘;T:cl:e:::::::; packs 1 17 PWC accessories, male bush, saddle Packs 1 17 PVC accessories, male bush, saddle Packs 1 3
Packs (100 per pack) clamp, angle bend,screws and pegs clamp, angle bend,screws and pegs
18 |100A distribution board Mo. b § 18 |100A distribution board No. 1 18 |100A distribution board No. 2
19 |[60A distribution board Mo. 19 |60A distribution board No. 19 |60A distribution board No. 0
20 |30A distribution board No. 20 |30A distribution board No. 20 |30A distribution board No. 0
21 |100A consumer unit Mo. 1 21 |100A consumer unit No. 1 21 |100A consumer unit No. 2
22 |60A consumer unit MNo. 22 |60A consumer unit No. 22 |60A consumer unit No. 0
23 |30A consumer unit No. 23 |30A consumer unit No. 23 |30A consumer unit No. 1 1
24 |100A Residual current circuit breaker No. 2 24 |100A Residual current circuit breaker No. 2 24 |100A Residual current circuit breaker No. 4
25 |60A Residual current circuit breaker MNo. 25 |60A Residual current circuit breaker No. 25 |60A Residual current circuit breaker No. 0
26 |30A Residual current circuit breaker Mo. 26 |30A Residual current circuit breaker No. 26 |30A Residual current circuit breaker No. 1 1
27 |100A change over No. 2 27 |100A change over No. 2 27 |100A change over No. 4
28 |60A change over Mo. 28 |60A change over No. 28 |60A change over No. 0
29 [30A change over No. 29 |30A change over No. 29 |30A change over No. 0
1.5mm cable (Twin & Earth) 1.5mm cable (Twin & Earth) 1.5mm cable (Twin & Earth)
30 |AL1 & ALO(Lighting circuit) Mts 380 30 |AL4 (Lighting circuit) Mts 440 30 |ALS (Lighting circuit) Mts 50
31 |AL2 (Ceiling fan circuit) Mts 40 31 |ALS (Ceiling fan circuit) Mts 90 31
32 |AL3 (Ceiling fan circuit) Mts 40 32 |AL6 (Ceiling fan circuit) Mts 100 32
33 |Total 1.5mm cable Mts 460 33 |Total 1.5mm cable Mts 630 33 |Total 1.5mm cable Mts 50 1140
2.5mm cable (Twin & Earth) 2.5mm cable (Twin & Earth) 2.5mm cable (Twin & Earth)
34 |AP1 (Socket circuit) Mts 80 34 |AP3(Socket) Mts 90 34 Mts
35 [AP2 (Socket circuit) Mts 90 35 |AP4 (Socket) Mts 51 35 Mts
36 |Total 2.5mm cable Mts 170 37 |Total 2.5mm cable Mts 141 37 |Total 2.5mm cable Mts 0 311
37 |4x16mm PVC/SWA/PVC armoured cable | Mts 100 38 |4x16mm PVC/SWA/PVC armoured cable Mts 100 38 |4x16mm PVC/SWA/PVC armoured cable | Mts 200
38  [4x10mm PVC/SWA/PVC armoured cable M= 38 |4x10mm PVC/SWA/PVC armoured cable M 39 [4x10mm PVC/SWA/PVC armoured cable Mts 0
39  |4x6mm PVC/SWA/PVC armoured cable Mts 40 |4x6mm PVC/SWA/PNC armoured cable Mes 40 |4x6mm PVC/SWA/PVC armoured cable Mts 100 100
40 |axdmm PVC/SWA/PVC armoured cable | M a1 |axamm Pve/swa/Pve armoured cable | M a1 |axamm PYC/SWA/PVC armoured cable | ™' 0
41 |Cable terminating lugs No. 16 42 |Cable terminating lugs No. 16 42 |Cable terminating lugs No. 8 40
42 |Recline cable (25mm) Mts 50 43 |Recline cable (25mm) Mts 50 43 |Recline cable (25mm) Mts 100
43 |Earth wire for building (16mm) Mts 50 44 |Earth wire for building (16mm) Mts 50 44 |Earth wire for building (16mm) Mts 50 150
44 |Underground marking tape Mts 100 45 |Underground marking tape Mts 100 45 |Underground marking tape Mts 100 300
DRAVING N: | KCS/EM/RD/BOM/PHC12  |REVISIN NG & Rev. TATE Kad Clinic Sol Material quantities required for the SCALE: NTS
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| 2 3 4 9 6 7 8 10
LOAD TABLE FOR DANWATA PHC
POWER SOURCE: GRID
MAIN CLINIC- 60A DISTRIBUTION BOARD TOTAL (W)
CIRCUIT IDENTITY
MCB RATING
DIVERSITY FACTOR
LIGHTING CIRCUIT
COOLING SYSTEM ( CEILING FAN)
13AMP SOCKET FOR EQUIPMENT
POWERING .
15AMP SOCKET FOR EQUIPMENT
POWERING i
PEAK LOAD (W) -
FINAL SUB-CIRCUIT SPARE | SPARE | SPARE | SPARE | SPARE | SPARE | SPARE | SPARE | SPARE | SPARE
CABLE SIZES IN mm
SYSTEM ID: DANWATA SYS 1
POWER SOURCE: PV SYSTEM
CAPACITY: 13,260 KWP
MAIN CLINIC- 100A CONSUMER UNIT TOTAL (W)
CIRCUIT IDENTITY AL1 AL2 AP1 AP2
MCB RATING 10A 10A 20A 20A
DIVERSITY FACTOR 0.9 0.9 0.6 0.6
LIGHTING CIRCUIT 360 360
COOLING SYSTEM ( CEILING FAN) 480 480
13AMP SOCKET FOR EQUIPMENT
POWERING
PEAK LOAD (W) 840
LIGHTING & CEILING 13A SOCKET
FINAL SUB-CIRCUIT B SREO SUTET SPARE | SPARE | SPARE | SPARE | SPARE
CABLE SIZES IN mm 3x1.5mm 3x2.5mm
AVING NL: | KCS/EM/RD/LT/PHCI3 ~ [REVISINNG 2 Rev. DATE . Analysis of power distribution SCALE: NTS
Kaduna Clinic Solar y P
TESTa O NARTIN UNUAKHE E M_: )N E within the Clinic buildings e | 30 4
TRAVN BY DANIEL MOMOH LOAD DISTRIBUTION TABLE
DATE: OCTOBER SRRV BRI FOR DANWATA PHC
2 3 | 4 | 9 6 | 7 | 8 | 10
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BILL OF MATERIALS FOR DAWATA PHC ELECTRICAL RETROFIT
CLINIC BLOCK DANWATA
TOTAL
$/No. [Material Unit | Quantity Quantity
1 |Ceiling fan No. ] 6
2 |18 Watts CFL No. 20 20
3 |Roof mounted luminaire No. 12 12
4 |Wall mounted luminaire No. 8 8
5 |1 Gang light switch MNo. 4 4
6 |2 Gang light switch No. 1 1
7 |3 Gang light switch No 0
8 |13 Amp socket single No. 6 [
9 |13 Amp socket double No. 1 1
10 |15 Amp socket No. 0
11 |Junction box No. 32 32
12 |Single patress box (flush) No. 11 11
13 |Double patress box (flush) No. 1 1
14 |Single patress box (surface) No. 0
15 |Double patress box (surface) No. 0
16 |25mm PVC pipes (25 numbers of 3Mts pipe per bundle) bundle 5 5
i I
17 ::;: ::;:s::;‘ess‘,lrggl;;u::;:ladd e clamp, angle bend,screws s i 1
18 |100A distribution board No. 1 1
19 |60A distribution board No. 0
20 |30A distribution board No. 0
21 |100A consumer unit No. 1 1
22 |60A consumer unit No. 0
23 |30A consumer unit No. 0
24 |100A Residual current circuit breaker No Z 2
25 |60A Residual current circuit breaker No. 0
26 |30A Residual current circuit breaker No. 0
27 |100A change over No. 2 2
28 |60A change over No. 0
29 |30A change over No. 0
1.5mm cable (Twin & Earth)
30 |AL1 (Lighting circuit) Mts 150
31 |AL2 (Ceiling fan circuit) Mts 100
32 |Total 1.5mm cable Mts 250 250
2.5mm cable (Twin & Earth)
33 |AP1 (Socket circuit) Mts 60
34 |AP2 (Socket circuit) Mts 70
35 |Total 2.5mm cable Mts 130 130
36 |4x16mm PVC/SWA/PVC armoured cable Mts 60 60
37 |4x10mm PVC/SWA/PVC armoured cable Mts 0
38 |4x6mm PVC/SWA/PVC armoured cable Mts 0
39 |4xd4mm PVC/SWA/PVC armoured cable Mts 0
40 |Cable terminating lugs No. 16 16
41 |Recline cable (25mm) Mts 50 50
42 |Earth wire for building (16mm) Mts 50 50
43  |Underground marking tape Mts 60 60
B e T e EA NE Keduno Clinic Solar—[lereril cunr ¥ readred For whe [ soue T i
= PAGE: 4 0F 4
TRAVN B IANIEL MM BILL OF MATERIAL
e OCTOBER SRR SALRS FOR DANWATA PHC
1 2 | 4 | | 6 | | 8 | 9 10
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Electrical System Design for Far PHC

-Electrical Schematic tor PV and Grid connection to PHC

-Electrical wiring diagram for PHC Bulldings.
-Load Table tor PHC Bulldings

-Bill of Materials for electrical retrofit

October 2015




2 3 4 9 6 7 8 9 10
EAC | _IN Grid if avallable
PV SYSTEM
AC 2 IN Generator if available
AC out ] [AC out
PV v
System System
*Alternate *Alternate
Power Power
[~ connection [ connection
point | point
C/O ‘ C/O
X X
Consumer untt for—=r| | | | | [ R I
PV supply to X > X X X X X X X X
critical loads | | | | | | | | | |
(hghting circuits,
fans and sockets)
Toilet Block

Clinic Block

X > X X X
|/ |

DB for grid supply tc/

non critical loads
(water heater,Water
pump, Air
conditioners,
sockets for non
critical loads in living
qguarters and security
house etc

—Gen.

C/O

FUSED
DISCONNECTOR
ENERGY
; METER

SUPPLY FROM GRID FOR

Electrical Schematic for Fai PHC showing the PV System and Grid connection to the

NON CRITICAL LOADS

LEGEND:

H e Farth Leakage Circuit Breaker (ELCB)

C/O e Change Over

I
> e Miniature Circuit Breaker (MCB)

>ﬁ e Residual Current Circuit Breaker
| (RCCB)

[-Grd  ==Change Over Disconnect Switch

- Alternative power connection point

Clinic Buildings

* when system is shut down for
emergency repairs or maintanace.

DRAVING ND:

KSC/EM/RD/DRW/PHC14/0001| REVISION NI« 2

Rev. DATEX

DESIGN BY:

MARTIN UNUAKHE

DRAVN BY:

DANIEL MOMOH

EMONE

DATE

OCTOBER

Kaduna Clinic Solar

RETROFIT SCHEMATIC DRAWING
FOR FAI PHC

Electrical Schematic design showing SCALE: NTS

the PV System and Grid connection PAGE: 1 OF 4
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10

LOAD TABLE FOR FAI PHC

POWER SOURCE: GRID

MAIN CLINIC- 60A DISTRIBUTION BOARD

TOILET- NO DISTRIBUTION BOARD [TOTAL (W)

CIRCUIT IDENTITY

MCB RATING

DIVERSITY FACTOR

LIGHTING CIRCUIT

COOLING SYSTEM ( CEILING FAN)

13AMP SOCKET FOR EQUIPMENT
POWERING

15AMP SOCKET FOR EQUIPMENT
POWERING

PEAK LOAD (W)

FINAL SUB-CIRCUIT

SPARE

SPARE

SPARE

SPARE

SPARE

SPARE

CABLE SIZES IN mm

POWER SOURCE: PV SYSTEM

SYSTEM ID:

CAPACITY:

FAI SYS 1

13,260 KWP

MAIN CLINIC- 100A CONSUMER UNIT

TOILET- 32A CONSUMER UNIT |TOTAL (W)

CIRCUIT IDENTITY

AL1

AL2

AP1

AP2

AL3

MCE RATING

10A

10A

20A

20A

10A

DIVERSITY FACTOR

09

0.9

0.6

0.6

0.9

LIGHTING CIRCUIT

468

126 594

COOLING SYSTEM ( CEILING FAN)

675

675

13AMP SOCKET FOR EQUIPMENT
POWERING

PEAK LOAD (W)

1,269

FINAL SUB-CIRCUIT

LIGHTING & CEILING

FAN CIRCUIT

13A SOCKET
OUTLET

SPARE

SPARE

LIGHTING &
CEILING FAN
CIRCUIT

SPARE | SPARE

CABLE SIZES IN mm

3x1.5mm

3x2.5mm

3x1.5mm

DRAVING NI KCS/EM/RD/LT/PHC14 REVISION N« ? Rev. DATE: N Anolysis of power distribution :
Kadunao Clinic Solar ySIS power K SCALE: NTS
DESIG B MARTIN UNUAKHE E M_: )N E 0AD DISTRIBUTION TABLE within the Clinic buildings PACE: SO 4
IRAWN BYi DANIEL MOMOH
DATE OCTOBER cnnr s FOR FAI PHC
2 3 | 4 | 6 | 7 | 8 | 9 10
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BILL OF MATERIALS FOR FAI PHC ELECTRICAL RETROFIT

CLINIC BLOCK TOILET
FAI TOTAL
S/No. |Material Unit | Quantity | |S/No.|Material Unit | Quantity Quantity

1 Ceiling fan Na. ] 1 |Ceiling fan No. 9
2 18 Watts CFL No. 26 2 [18'Watts CFL No. 7 33
3 |Roof mounted luminaire No. 22 3 [Roof mounted luminaire No. 3 25
4 Wall mounted luminaire No. 4 4 |Wall mounted luminaire No. 4 8
5 1 Gang light switch No. 10 5 |1 Gang light switch No. 10
6 2 Gang light switch No. 1 6 |2 Gang light switch MNo. 2 3
7 3 Gang light switch No. 7 |3 Gang light switch No. 0
g 13 Amp socket single No. 8 £ |13 Amp socket single No. 8
9 13 Amp socket double No. 2 9 |13 Amp socket double No. 2
10 |15 Amp socket No. 10 |15 Amp socket No. 0
11 [Junction box Na. 47 11 |lunction box No. 9 56
12 |Single patress box (flush) No. 19 12 |Single patress box (flush) No. 2 21
13  |Double patress box (flush) Nao. 2 13 |Double patress box (flush) No. 4] 2
14  |Single patress box (surface) Na. 14 |Single patress box (surface) No. 0
15 |Double patress box (surface) No. 15 |Double patress box (surface) No. 0
% Z?mm PVC pipes (25 numbers of 3Mts bundle % iE 2_5mm PVC pipes (25 numbers of 3Mts bundle § 9

pipe per bundle) pipe per bundle)

PVC accessories, male bush, saddle X
17  |clamp, angle bend,screws and pegs packs 1 17 RVCaccessories, male bush, saddle packs 1 2

Packs (100 per pack) clamp, angle bend,screws and pegs
18 |100A distribution board No. 1 18 |100A distribution board No. 1
19  |60A distribution board No. 19 |60A distribution board No. 0
20 |30A distribution board No. 20 |30A distribution board No. 0
21 |100A consumer unit Na. 1 21 [100A consumer unit No. 1
22 |60A consumer unit No. 22 |60A consumer unit No. 0
23 |30A consumer unit No. 23 |30A consumer unit No. 1 1
24 |100A Residual current circuit breaker No. 2 24 |100A Residual current circuit breaker No. 2
25 |60A Residual current circuit breaker No. 25 |60A Residual current circuit breaker No. 0
26 |30A Residual current circuit breaker No. 26 |30A Residual current circuit breaker No. 1 1
27 |100A change over No. 2 27 |100A change over No. 2
28 |60A change over No. 28 |60A change over No. 0
29  |30A change over No. 29 |30A change over No. 0

1.5mm cable (Twin & Earth) 1.5mm cable (Twin & Earth)
30 |AL1 (Lighting circuit) Mts 240 30 |AL3 (Lighting circuit) Mts 80
31 |AL2 (Ceiling fan circuit) Mts 150 31 Mts
32  |Total 1.5mm cable Mts 390 32 |Total 1.5mm cable Mts 80 470

2.5mm cable (Twin & Earth) 2.5mm cable (Twin & Earth)
33 |AP1 (Socket circuit) Mts 100 33 Mts
34 |AP2 (Socket circuit) Mts 70 34 Mts
35 |[Total 2.5mm cable Mts 170 35 |Total 2.5mm cable Mts 0 170
35 |ax16mm PVC/SWA/PVC armoured cable | ™M™ 100 35 | ax16mm PvC/sWA/PVC armoured cable | M 100
3 4x10mm PVC/SWA/PVC armoured cable M 3 4x10mm PVC/SWA/PVC armoured cable MEs 0
38 4x6mm PVC/SWA/PVC armoured cable Mts 38 4xemm PVC/SWA/PVC armoured cable Mts 50 50
i 4xdmm PVC/SWA/PVC armoured cable Me 32 4xdmm PVC/SWA/PVC armoured cable LS 0
40  |Cable terminating lugs Na. 16 40 |Cable terminating lugs No. g 24
41  |Recline cable (25mm) Mts 60 41 |Recline cable (25mm) Mts 60
42  |Earth wire for building (16mm) Mts 70 42 |Earth wire for building (16mm) Mts &0 130
43 |Underground marking tape Mts 100 43 |Underground marking tape Mts 60 160

IRAVING NO1 KCS/EM/RD/BOM/PHC14 REVISIIN NOs 2 Rev. DATE!
DESIGN BY: MARTIN UNUAKHE

DRAWN BY: DANIEL MOMOH

DATE! OCTOBER

EM-ONE

Kaduna Clinic Solar

BILL OF MATERIAL
FOR FAI PHC

Material quantities required for the
electrical installation

SCALE:

NTS

PAGE:

4IF 4

| 4

| 6

10
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Electrical System Design tor Galadimawa PHC

-Electrical Schematic tor PV and Grid connection to PHC

-Electrical wiring diagram tor PHC Builldings.
-Load Table for PHC Bulldings

-Bill ot Materials tor electrical retrofit

October 2015
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(water heater,Water
pump, Air C/O
conditioners,
sockets for non

—Gen.

critical loads in living X FUSED
quarters and secunity DISCONNECTOR
house etc

ENERGY
; METER

SUPPLY FROM GRID FOR
NON CRITICAL LOADS

Electrical Schematic for Galadimawa PHC showing the PV System and Grid

1 2 3 4 9 6 7 9 10
. AC | IN Grid if avallable
PV SYSTEM
AC 2 IN Generator i avallable
AC out | [AC out
PV v
System System
*Alternate *Alternate
Power Power
[~ connection [ connection
point point
C/O C/O
X X
Consumer unit for—=| | | | | R N I
PV supply to X > X X X X X X X X
critical loads | | | | | | | | | |
(hghting circuits,
fans and sockets)
Clinic Block Security Block
ST
DB for grid supply to/ L EGEND:

ﬂ e Farth Leakage Circuit Breaker (ELCB)

C/O e Change Over

I
X w— Mimature Circuit Breaker (MCB)
I

>§L e Residual Current Circuit Breaker
| (RCCB)

[-Grd  ==Change Over Disconnect Switch
|

connection to the Clinic Buildings

- Alternative power connection point
* when system is shut down for
emergency repairs or maintanace.

IRAVIVG N KSC/EM/RD/IRW/PHOLS/QUOUL VN D 2 Rev. TATR HAl Electrical Schematic design showin SCALE: NTS
C) Kaduna Clinic Solar 9 9

il MARTIN UNUAKFE EM— N E the PV System and Grid connection PAGE: L OF 4

IRAWN BY DANIEL MOMOH : RETROFIT SCHEMATIC DRAWING to the Clinic Buildings

ATE OCTOBER L G FOR GALADIMAWA PHC
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LOAD TABLE FOR GALADIMAWA PHC
POWER SOURCE: GRID
MAIN CLINIC- 100A DISTRIBUTION BOARD 1 MAIN CLINIC- 100A DISTRIBUTION BOARD 2 SEGURITY- NO DISTRIBUTION BOARD [TOTAL (W)
CIRCUIT IDENTITY AAC1 | AAC2 | AAC3 | AAC4 | AACS | AACT | AACB | AACY | AACI3 | AAC4 | AAC5 | AACI0 | AACIT | AACIZ | AACT3
MCB RATING 20A 20A 20A 20A 20A 20 20A 20A 20A 20A 20A 20A 20A 20A 20A
DIVERSITY FAGTOR 1 1 1 1 1 2 3 4 8 1 1 5 6 7 8
LIGHTING CIRCUIT
COOLING SYSTEM ( CEILING FAN)
13AMP SOCKET FOR EQUIPMENT ]
POWERING
OAMP SLEKET FOR EQLIPMENT 1500 1500 1500| 1500| 1500| 1200| 1200] 1200| 1200 1500| 1500| 12000 1.200] 1200| 1,200 20,100
POWERING
PEAK LOAD (W) 20,100
FINAL SUB-CIRCUIT 15A SOCKET OUTLET 15A SOCKET OUTLET
CABLE SIZES IN mm 3x2.5mm 3x2.5mm
SYSTEM ID: GALADIMAWA SYS 1& SYS 2
POWER SOURGE: PV SYSTEM
CAPACITY: 228,080 KWP
MAIN CLINIC- 100A CONSUMER UNIT 1 MAIN CLINIC- 100A CONSUMER UNIT 2 SECURITY- 32A CONSUMER UNIT TOTAL (W)
CIRCUIT IDENTITY AL1 AL2 AL3 ALG ALT AP1 AP2 AP3 AL4 ALS AL8 AL9 AP4 APS | APB AL10 AP7
MCB RATING 10A 10A 10A 10A 10A 20A 20A 20A 10A 10A 10A 10A 20A 20A 20A 10A 20A
DIVERSITY FACTOR 09 0.9 09 09 0.9 0.6 0.6 0.6 0.9 0.9 0.9 0.9 0.6 06 0.6 09 0.6
LIGHTING CIRCUIT 450 450 360 270 308 147 1,983
COOLING SYSTEM ( CEILING FAN) 375 450 375 450 1,650
T3AMP SOCKET FOR EQUIPMENT
bttt 200 120 240 240 800 120 60 1,780
PEAK LOAD (W) 5,413
LGHTING | 13A
FINAL SUB-CIRCUIT LIGHTING & CEILING FAN CIRCUIT 13A SOCKET OUTLET SPARE |  LIGHTING & CEILING FAN CIRCUIT 13A SOCKET OUTLET SPARE | SPARE | & CEILING | SOCKET |SPARE | SPARE
FAN | OUTLET
CABLE SIZES IN mm 3x1.5mm 3x2.5mm 3x1.5mm 3x2.5mm 3x1.5mm | 3x2.5mm
YELLOW PHASE 360 375 200 120 375 240 1670
TOTAL (W) 5413
IRAVING NO: KCS/EM/RD/LT/PHCIS REVISIIN NO: 2 Rev. DATE: KQdUﬁQ CUHiC SOLQY‘ Analysis of power distribution SCALE: NTS
o o, MARTIN LNUAKHE E M L) N within the Clinic buildings nee | 34
DRAWN BY DANIEL MOMOH LOAD DISTRIBUTION TABLE
INTE OCTOBER ENERGY. SALUTIONS FOR GALADIMAWA PHC




BILL OF MATERIALS FOR GALADIMAWA PHC ELECTRICAL RETROFIT

CLNIC BLOCK SECURITY HOUSE GALADIMAWA
I01A
5/No. |Material Unit | Quantity | [S/Mo., [Material Unit | Quantity Quantity
1 |ceiling fan No. z 1 |ceiling fan Mo 1 23
2 [1BwatsCAL Ne. 102 2 |18 Wans CRL Na. 4 106
3 |Roof mounted luminaire No, 86 3 |Roof mounted luminaire ho. 1 87
4 |Wall mounted luminaire No. 16 4 [Wall mounted luminaire No. 3 19
5 |1 Gang light switch Mo, 5 5 |1 Gang light switch Mo, 25
6 |2 Gang light switch No. 5 6 |2 Gang light switch No. 1 6
7 3 Gang light switch Mo, 2 7 |3 Gang light switch Mo 2
B |13 Amp sacket single No. 4 8 |13 Amp socket single ha. 1 25
9 |13 Amp socket double Mo, 4 9 |13 Amp socket double No. 4
10 (15 Amp socket No. 2 10 |15 Amp socket No. L]
11 |Junction box Mo, 162 11 |lunction box No. [ 168
12 [Single patress box (flush) Mo, 56 12 [Single patress box iflush) No. 2 58
13 |Double patress box (fush) Mo, a 13 |Double patress bex [flugh) Naw. o 4
14 [Single patress box (surface] o, 14 [Single patress box (surface) Mo 0
15 |Double patress box (surface) Mo, 15 |Double patress box [surface) No. 0
% 25emim PVC pipes {25 numbers of vt bundie 32 16 25mm PVC pipes (25 numbers of 3Mts bundle 3 e
pépe per bundle) pipe per bundle)
PYC Recasscrtos, ialy bish, Siccle PVC accessories, male bush, saddie
17 t::r:;:rr:gl;l:e::rrews and pegs packs 1 17 clamp, angle bend,screws snd pegs packs 1 |
18 [100A distribution board Mo, 4 18 |1004 distribution board No. 4
19 |60A distribution board Mo, 15 |B0A distribution board No. 0
20 |304 distribution board Mo, 20 |304 distribution board No. o
21 |100A consumer unit Mo, 21 |100A consumer unit No. 0
22 |60A consumer unit No. 22 |60M consumer unit Na. [
23 |304 consumaer unit Mo, 23 |304 consumer unit Mo, 1 1
24 | 100A Residual current circuit broaker Mo, 4 24 |100A Residual current circuit broaker Mo, 4
25 |60A Residual current circuit breaker Mo, 25 |60A Residual current circuit breaker No. 0
26 |30A Residual current circuit breaker No. 26 |304 Residual current circuit breaker Na. 1 1
27 |1004 change over No. 2 27 |100A change over Mo 2
28 |60A change aver Mo, 28 |6OA change over No. 0
29 [304 change over Mo, 29 [304 change over No. 0
1.5mm cable [Twin & Earth) 1.5mm cable (Twin & Earth)
30 ALl [Lighting circuit) Mts 300 30 |AL9 (Lighting circuit) Mis S0
31 [AL2 (Lighting circuit) Mis 200 31 [AL10 (Lighting circuit) Mts 50
32 |AL3 (Ughting circuit) Mits 180 32 Mis
33 [AL4 [Lighting circust) Mts 190 33 Mrs
3 |ALS [Lighting circuit] Mts 160 34 Mis.
35  |ALG (Ceiling fan circuit) Mts 130 as Mis
36 [AL7 (Celling fan circult) Mis 120 36 Mis
37 |AL8 (Ceiling fan circuit) Mts 120 a7 Mrs
34 |Total 1.5mm cable Mes 1400 38 |Total 1.5mm cable Mis 100 1500
2.5mm cable [Twin & Earth) 2.5mm cable [Twin & Earth)
39 [AP1 (Secket clrewit) Mts 80 39 |APT {Socket circuit] Mis 30
A0 |APZ [Socket circuit) Mg B0 &0
41 |AP3 (Socket circuit) Mrs 100 41
A2 |APA [Socket circuit) s 70 42
43 |APS [Socket circuit) Mits 70 43
44 |APS (Socket circuit) Mis 0 A
45  |ACCL (Heater) Mts 35 45
46 |ACC2 (Heater) Mts 35 a6
47 |ACC3 (Heater) Mis 35 a7
48 |ACCA (Heater) Mes ES) 48
49 |ACCS (Heater) Mts 35 45
50  |ACCS (Heator) Mits 35 50
51 [ACCT (Socket circuit) Mits 35 51
52 |ACCH {Socket circult) Mis 35 52
53 [ACCY (Socket eircult) Mts 35 53
54 |ACC10 (Socket circuit) Mrs ELY 54
55 |ACC11 (Socket circuit] Mes ES) L1
56 [ACC1Z {Socket circuit) Mts 35 56
57 |ACC13 {Socket circuit] Mts 35 57
58  |ACC14 {Socket circuit] Mis 35 58
59  |ACCI1S (Socket circult) Mis 35 59
B0 |ACCL6 {Socket circuit) Mts 35 60
Bl |Total 2.5mm cable Mis 1030 61 |Total 2.5mm cable Mis 30 1060
B2 |axtomm pvesswapveamouredcable | M | 100 | | 5 |ssimm pvcsswiev amoured catte | M Sl
8 |axaomm pve/swapvC amoured catte | M B axtomm pyc/swarpve armoured cotie | M o
B |axgmm PVC/SWAPVC armoured cable ik B4 |axgmen PYC/SWAPVC armoured cable s 50 29
& |awamm PVC/SWAPVC armoured cable il 55 |suamem PYC/SWAPVC armoured cable s g
66 |Cable inating hags Mo, 16 66 _|cable ing liags No. 16 32
&7 |Recline cable {25mm} Mis 60 67 |Redine cable [25mm) Mis 60
68 |Earth wire for building (16mm) Mes 70 68 |Earth wire for buikding {16mm) Mis 50 120
69 _|underground marking tape Mits 100 69 _|underground marking tape Mrs 50 150

ORAVING NI | KCS/EM/RD/BOM/PHCIS |REVISINNL 2 | Rev. ATE Koduno Cli or Material quantities required for the SCALE: NTS

electrical installation PAGE: 40F 4
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Electrical System Design for Gangara PHC

-Electrical Schematic tor PV and Grid connection to PHC

-Electrical wiring diagram for PHC Buildings.
-Load Table for PHC Buildings
-Bill of Materials for electrical retrofit

October 2015
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Electrical Schematic for Gangara PHC showing the PV System and Grid connection to
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FUSED
DISCONNECTOR

1 ol 3 4 2 6 / 8 9 10
= AC | IN Grid if avallable
PV SYSTEM
AC 2 IN Generator if avallable
AC out | [AC out
PV PV PV
System System System
*Alternate *Alternate *Alternate
Power Power Power
[ _connection [ connection [— connection
pomnt point | pomt
C/O C/O ‘ C/O
X X X
Consumer unit fo—=r | | | | R I I I N E I
PV supply to  [2X > X X X X > X X X X > X X X
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