10

BILL OF MATERIALS FOR MARO PHC ELECTRICAL RETROFIT

CLINIC BLOCK
MARO TOTAL
5/No. |Material Unit Quantity Quanﬁty
1 |Ceiling fan No. 14 14
2 |18 Watts CFL No. 41 41
3 |Roof mounted luminaire Mo. 33 33
4 |Wall mounted luminaire No. 8 8
5 |1 Gang light switch No. 15 15
6 |2 Gang light switch No. 2 2
7 |2 Gang light switch No. 1 1
8 |13 Amp socket single No. 10 10
9 |13 Amp socket double No. 3 3
10 |15 Amp socket No.
11  |lunction box No. 72 72
12 |Single patress box (flush) No. 28 28
13  [Double patress box (flush) No. 3 3
14 |Single patress box (surface) No. 0
15 |Double patress box (surface) No. 0
16 ;ir:n;:\:‘:]:;rz]s (25 numbersof 3mts | 12 12
PVC accessories, male bush, saddle
17 |damp, angle bend,screws and pegs packs 1 1
Packs (100 per pack)
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 Mo. 0
23 |30A consumer unit No. 0
24 |100A Residual current circuit breaker Ne. 2 2
25 |60A Residual current circuit breaker No. 0
26  |30A Residual current circuit breaker Ne. 0
27 |100A change over No. 1 1
28 |BOA change over No. 1]
29 |30A change over No. 0
1.5mm cable (Twin & Earth)
30 |AL1 (Lighting circuit) Mts 210
31 |ALZ (Lighting circuit) Mts. 210
32 |AL3 (Ceiling fan circuit) Mis 120
33 |AL4 (Ceiling fan circuit) Mts 120
34 |Total 1.5mm cable Mts 660 660
2.5mm cable (Twin & Earth)
35 |AP1 (Socket circuit) Mts 70
36 |AP2 (Socket circuit) Mts 70
37 |AP2 (Socket circuit) Mts 80
38 |Total 2.5mm cable Mts 220 220
33 4x16mm PVC/SWA/PVC armoured cable Tt 100 100
0 4x10mm PVC/SWA/PVC armoured cable W 2
| aemm PVC/SWA/PVC armoured cable Mt 2
A2 Ax4mm PVC/SWA/PVC armoured cable il W
43 |Cable terminating lugs No. 16 16
44 |Recline cable (25mm) Mts 60 60
45  |Earth wire for building (16mm) Mts 70 70
46  |Underground marking tape Mts. 100 100

Material quantities required for the
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Electrical System Design for Ratin Guza PHC

-Electrical Schematic tor PV and Grid connection to PHC

-Electrical wiring diagram for PHC Buildings.
-Load Table tor PHC Builldings
-Bill of Materials for electrical retrofit
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4 9 6 7 8 9 10
LOAD TABLE FOR RAFIN GUZA PHC
POWER SOURCE: GRID
MAIN CLINIC AND OPD EXTENSION- 100A DISTRIBUTION BOARD STAFF QUARTERS- 63A DISTRIBUTION BOARD |TOTAL (W)
CIRCUIT IDENTITY AB1 AB2
IMCB RATING 20A 20A
DIVERSITY FACTOR 0.6 0.6
LIGHTING CIRCUIT
COOLING SYSTEM ( CEILING FAN)
13AMP SOCKET FOR EQUIPMENT
POWERING 1,000 1,000
15AMP SOCKET FOR EQUIPMENT
POWERING ’
PEAK LOAD (W) 1,000
13A SOCKET
FINAL SUB-CIRCUIT SPARE SPARE | SPARE | SPARE | SPARE | SPARE SPARE SPARE OUTLET SPARE SPARE | SPARE
CABLE SIZES IN mm 3x2.5mm
SYSTEM ID: RAFIN GUZA SYS 1
POWER SOURCE: PV SYSTEM
CAPACITY: 28,080 KWP
MAIN CLINIC AND OPD EXTENSION- 100A CONSUMER UNIT STAFF QUARTERS- 63A CONSUMER UNIT TOTAL (W)
CIRCUIT IDENTITY ALO AL1 AL3 AL5 AL6 AP1 AP2 AP4 AL2 AL4 AP3
IMCB RATING 10A 10A 10A 10A 10A 20A 20A 20A 10A 10A 20A
DIVERSITY FACTOR 0.9 0.9 09 09 0.9 0.6 0.6 0.6 0.9 09 0.6
LIGHTING CIRCUIT 342 360 108 270 1,080
COOLING SYSTEM ( CEILING FAN) 675 75 300 1,050
13AMP SOCKET FOR EQUIPMENT
POWERING 1620 290 1,910
PEAK LOAD (W) 4,040
LIGHTING & 13A
FINAL SUB-CIRCUIT LIGHTING & CEILING FAN CIRCUIT 13A SOCKET OUTLET CEILING FAN |SOCKET SPARE | SPARE
CIRCUIT QOUTLET
CABLE SIZES IN mm 3x1.5mm 3x2.5mm 3x1.5mm 3Ix2.5mm
IRAVING NI+ | KCS/EM/RD/LT/PHC33  |REVISIN N 2 Rev. DATE! o i i i i ,
Koduno Clinic Solar Ah&lyISISI of powe?r*l oI|S‘tlr*|kl)ut|on SCALE: NTS
DESIGN BY MARTIN UNUAKHE E M_ N E within the Clinic buildings PAGE: 30F 4
IRAVN B DANIEL MOMOH LOAD DISTRIBUTION TABLE
DATE: OCTOBER RERSY-S TN FOR RAFIN GUZA PHC
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BILL OF MATERIALS FOR RAFIN GUZA PHC ELECTRICAL RETROFIT
CLINIC BLOCK & OPD EXTENSION STAFF QUARTERS RAFIN GUZA
TOTAL
S/No. |Material Unit Quantity | |S/No.|Material Unit Quantity Quantity
1 |Ceiling fan No. 12 1 |Ceiling fan No. 4 16
2 |18 Watts CFL No. 36 2 |18 Watts CFL No. 15 51
3 |Roof mounted luminaire No. 25 3 |Roof mounted luminaire No. 11 36
4  |Wall mounted luminaire No. 11 4 |Wall mounted luminaire No. 4 15
5 |1 Gang light switch No. 10 5 |1Gang light switch No. 3 13
6 |2 Gang light switch No. 5 6 |2 Ganglight switch No. 1 6
7 |3 Gang light switch No. 1 7 |3 Gang light switch No. 1 2
8 |13 Amp socket single No. 8 8 |13 Amp socket single No. 8 16
9 |13 Amp socket double No. 5 9 |13 Amp socket double No. 1 6
10 |15 Amp socket No. 10 |15 Amp socket No. 0
11 |Junction box No. 65 11 |Junction box No. 29 94
12 |Single patress box (flush) No. 24 12 |Single patress box (flush) No. 13 37
13 |Double patress box (flush) No. 5 13 |Double patress box (flush) No. 1 6
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 25mm PVC pipes (25 numbers of 3Mts bundle 12 16 25mm PVC pipes (25 numbers of 3Mts Bundles 6 17
pipe per bundle) pipe per bundle)
17 |campange bordscrewsanipogs | packs | 1 || 17 [PUCaccesores, matebush e | | 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. 1 Rl
20 |30A distribution board No. 20 |30A distribution board No. 0
21 |100A consumer unit No. 1 21 |100A consumer unit No. ik
22 |60A consumer unit No. 22 |60A consumer unit Ne. 1 1
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. 2
25 |60A Residual current circuit breaker No. 25 |60A Residual current circuit breaker No. 2 2
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. 2
28 |60A change over No. 28 |B60A change over No. 2 2
29 |30A change over No. 29 |30A change over No. 0
1.5mm cable (Twin & Earth) 1.5mm cable (Twin & Earth)
30 |ALO&AL1L (Lighting circuit) Mts 360 30 |AL2 (Lighting circuit) Mts 160
31 |AL3 (Ceiling fan circuit) Mts 180 31 |AL4 (Ceiling fan circuit) Mts 70
32 |ALS (Celling fan circuit) Mts 50 32 Mts
33 |ALE (Lighting circuit) Mts 70 33 Mts
34 |Total 1.5mm cable Mts 660 34 |Total 1.5mm cable Mts 230 890
2.5mm cable (Twin & Earth) 2.5mm cable (Twin & Earth)
35 |AP1 (Socket circuit) Mts 100 35 |AP3 (Socket circuit) Mts 90
36 |AP2 (Socket circuit) Mts 80 36 |AB1 (Socket circuit) Mts 40
37 |AP4 (Socket circuit) Mts 30 37 |AB2 (Socket circuit) Mts 60
38 |Total 2.5mm cable Mts 210 38 |[Total 2.5mm cable Mts 190 400
39 |dx16mm PVC/SWA/PVC armoured cable | Mts 100 39 |4x16mm PVC/SWA/PVC armoured cable | Mts 60 160
40 _|ax10mm PVC/SWA/PVC armoured cable | ™™ 40_|ax10mm PVC/SWA/PVC armoured cable | M o
41 |4x6mm PVC/SWA/PVC armoured cable Mes 41 |4x6mm PVC/SWA/PVC armoured cable Mt v
42  |4xd4mm PVC/SWA/PVC armoured cable it 42 |4xdmm PVC/SWA/PVC armoured cable Mt g
43 |Cable terminating lugs No. 16 43 |Cable terminating lugs No. 16 32
44 |Recline cable (25mm) Mts 50 44 |Recline cable (25mm) Mts 50 100
45 |Earth wire for building (16mm) Mts 50 45 |Earth wire for building (16mm) Mts 50 100
46 |Underground marking tape Mts 100 46 |Undergrour1d marking tape Mts 60 160
DRAWING NO: KCS/EM/RD/BOM/PHC33 REVISIIN NO! 2 Rev. DATE! " i i1 i \
EMONE Keduna Clinic Solar  [Vateril quentiles requred for he [ sowe ] s
% PAGE: 4 0F 4
JRAVN BY: DANIEL MOMOH BILL OF MATERIAL
DATE OCTOBER preRer menvmens FOR RAFIN GUZA PHC
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Electrical System Design for Rimin Doko PHC

-Electrical Schematic tor PV and Grid connection to PHC

-Electrical wiring diagram tfor PHC Buildings.
-Load Table for PHC Builldings

-Bill of Materials tor electrical retrofit
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3 4 N 6 7 9 10
LOAD TABLE FOR RIMIN DOKO PHC
POWER SOURCE: GRID
MAIN CLINIC- 100A DISTRIBUTION BOARD DOCTOR'S APARTSS:TR‘D“A DISTRIBUTION o yral (w)
CIRCUIT IDENTITY AB1 | AB2 | AAC1 | AAc2 | co
[McB RATING 20A | 20A 20A 20A | 20A
DIVERSITY FACTOR 0.6 06 0.6 0.6 06
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 15A SOCKET OUTLET
CABLE SIZES IN mm 3x2.5mm2 PV/SC
SYSTEM ID: RIMIN DOKO SYS 1
POWER SOURCE: PV SYSTEM
CAPACITY: 28,080 KWP
MAIN CLINIC- 100A CONSUMER UNIT DOCTOR'S APARTMENT- 63A CONSUMER UNIT |TOTAL (W)
CIRCUIT IDENTITY ALO AL A2 | AL3 AP1 AP2 AP3 AP4 AL4 | AL5 AP5
[McB RATING 10A 10A 10A | 10A 20A 20A 20A 20A 10A | 10A 20A
DIVERSITY FACTOR 0.9 0.9 0.9 0.9 06 0.6 0.6 0.6 0.9 0.9 0.6
LIGHTING CIRCUIT 342 378 486 1,476
COOLING SYSTEM ( CEILING FAN) 675 675 225 1,575
13AMP SOCKET FOR EQUIPMENT
POWERING 210 <18
PEAK LOAD (W) 3,321
LIGHTING & 13A
FINAL SUB-CIRCUIT LIGHTING & CEILING FAN CIRCUIT 13A SOCKET OUTLET SPARE | SPARE | CEILINGFAN | SOCKET | SPARE | SPARE
CIRCUIT OUTLET
CABLE SIZES IN mm 3x1.5mm 3x2.5mm 3x1.5mm 3x2.5mm
DRAVING ND: KCS/EM/RD/LT/PHC34 REVISION ND: 2 Rev, DATE! . Analysis of power distribution SCALE: NTS
Koduna Clinic Solor y P '
=L MARTIN UNURKHE E M_: )N E within the Clinic buildings T R —
IREWN B DANIEL MOMOH LOAD DISTRIBUTION TABLE
WTE OCTOBER BNERDY. MUTIONS FOR RIMIN DOKO PHC
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BILL OF MATERIALS FOR RIMIN DOKO PHC ELECTRICAL RETROFIT

CLINIC BLOCK DOCTOR'S APARTMENT RIMIN DOKO
TOTAL
S/No. |Material Unit | Quantity | [S/No.|Material Unit | Quantity Quantity
1 |ceiling fan Ne. 18 1 |Ceiling fan Na. 3 21
2 18 Watts CFL MNo. 41 2 |18 Watts CFL No. 24 65
3 |Roof mounted luminaire No. 33 3  |Roof mounted luminaire No. 16 49
4 |wall mounted luminaire No. g 4 |wall mounted luminaire No. 8 16
5 |1Gang light switch No. 14 5 |1Gang light switch No. 5 ik
6 |2Gang light switch No. 2 6 |2Gang light switch No. 1 3
7 |3 Gang light switch No. 7 |3 Gang light switch No. 4 4
8 |13 Amp socket single No. 14 8 |13 Amp socket single No. 1 15
9 |13 Amp socket double No. 3 9 |13 Amp socket double No. 3 6
10 |15 Amp socket No. 10 |15 Amp socket No. 0
11 |lunction box No. 74 11 |Junction box No. 38 112
12 |Single patress box (flush) No. 30 12 |Single patress box (flush) No. 11 41
13 |Double patress box (flush) No. 3 13 |Double patress box (flush) No. 3 6
14 |Single patress box (surface) Mo, 14 |Single patress box (surface) No. (1]
15 |Double patress box (surface) No. 15 |Double patress box (surface) No. 1]
5 i::n;:\;cu:;?:; (25 numbers of 3Mts bundle 12 16 ;lsgr:r:eljlal;c‘]:ldr.l:]s (25 numbers of 3Mts bundle 6 18
ies, mi X | .
17 :&:ie:;oer::nd,::er: :n?::g: packs 1 17 P¥Chacopsolies, malc ikl saddle packs 1 2
Packs (100 per pack) clamp, angle bend,screws and pegs
18 |100A distribution board Mo, 1 18 |100A distribution board No. 1
19 |60A distribution board No. 19 |60A distribution board No. 1 3
20  |30A distribution board No. 20 |30A distribution board No. 0
21 100A consumer unit No. 1 21 |100A consumer unit No. 1
22  |B0A consumer unit o, 22 |60A consumer unit No. 1 1
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. 2
25  |BOA Residual current circuit breaker No. 25 |60A Residual current circuit breaker No. 2 2
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. 2
28 |60A change over No. 28 |60A change over No. 2 2
29  |30A change over No. 29 |30A change over No. 0
1.5mm cable (Twin & Earth) 1.5mm cable (Twin & Earth)
30 |ALO&ALL (Lighting circuit) Mts 350 30 |AL4 (Lighting circuit) Mts 310
31 |AL2 (Ceiling fan circuit) Mts 150 31 |ALS (Ceiling fan circuit) Mts 60
32 |AL3 (Ceiling fan circuit) Mts 150 32 Mts
33 |Total 1.5mm cable Mts 650 33 |Total 1.5mm cable Mts 370 1020
2.5mm cable (Twin & Earth) 2.5mm cable (Twin & Earth)
34 |AP1 (Socket circuit) Mts 80 34 |AP5 (Socket circuit) Mts 70
35 |AP2 (Socket circuit) Mts 80 35 |AB1 (Heater) Mts
36 |AP3 (Socket circuit) Mts 70 36 Mts
37 |AP4 (Socket circuit) Mts 40 37 Mts
38 |Total 2.5mm cable Mts 270 38 |Total 2.5mm cable Mts 70 340
39 4x16mm PVC/SWA/PVC armoured cable Mt 100 &9 Ax16mm PVC/SWA/PVC armoured cable M 60 160
» 4x10mm PVC/SWA/PVC armoured cable M s Ax10mm PVC/SWA/PVC armoured cable hats 0
- 4x6mm PVC/SWA/PVC armoured cable Mts i Ax6mm PVC/SWA/PVC armoured cable Mis 0
42 Axdmm PVC/SWA/PVC armoured cable Mtz 2 4x4mm PVC/SWA/PVC armoured cable M1 0
43 |Cable terminating lugs No. 16 43 |Cable terminating lugs No. 16 32
44 |Recline cable (25mm) Mts 60 44 |Recline cable (25mm) Mts 80 140
45 |Earth wire for building (16mm) Mts 70 45 |Earth wire for building (16mm) Mts 60 130
46  |Underground marking tape Mts 100 46 |Underground marking tape Mts 60 160

DRAVING NO: KCS/EM/RD/BOM/PHC34  |REVISION NOi 2 Rev. DATE:
DESIGN BY: MARTIN UNUAKHE
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Electrical System Design for Ruzia PHC

-Electrical Schematic tor PV and Grid connection to PHC

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

-Bill of Materials tor electrical retrofit
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1 2 3 4 5 6 7 8 9 10
LOAD TABLE FOR RUZIYA PHC
POWER SOURCE: GRID
MAIN CLINIC- 100A DISTRIBUTION BOARD TOTAL (W)
CIRCUIT IDENTITY
[MCB RATING
DIVERSITY FACTOR
LIGHTING CIRCUIT
COOLING SYSTEM ( CEILING FAN)
13AMP SOCKET FOR EQUIPMENT
POWERING g
15AMP SOCKET FOR EQUIPMENT )
POWERING
PEAK LOAD (W) .
FINAL SUB-CIRCUIT SPARE | SPARE | SPARE | SPARE | SPARE | SPARE | SPARE
CABLE SIZES IN mm
SYSTEM ID: RUZIA SYS 1
POWER SOURCE: PV SYSTEM
CAPACITY: 21,060 KWP
MAIN CLINIC- 100A CONSUMER UNIT TOTAL (W)
CIRCUIT IDENTITY AL1 AL2 AP1 AP2 AP3
[MCB RATING 10A 10A 20A 20A 20A
DIVERSITY FACTOR 0.9 0.9 0.6 0.6 0.6
LIGHTING CIRCUIT 360 360
COOLING SYSTEM ( CEILING FAN) 600 600
13AMP SOCKET FOR EQUIPMENT
BOWERING 225 150 690
PEAK LOAD (W) 1,650
LIGHTING & CEILING
FINAL SUB-CIRCUIT A CIRBUE 13A SOCKET OUTLET SPARE | SPARE
CABLE SIZES IN mm 3x1.5mm 3x2.5mm
DRAVING N0 | KCS/EM/RD/LT/PHC3S  [REVISINMNR: 2 Rev. DATE: A Analysis of power distribution SCALE: NTS
Kaduna Clinic Solar y P
BT MARTIN UNUAKHE E M_: )N E within the Clinic buildings a1 3 4
TRAVN BY DANIEL MOMOH LOAD DISTRIBUTION TABLE
IATES OCTOBER sl G FOR RUZIA PHC
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BILL OF MATERIALS FOR RUZIYA PHC ELECTRICAL

RETROFIT
CLINIC BLOCK
| RUZIYA TOTAL |
§/No. |Material Unit | Quantity Quantity

1 |Ceiling fan No. 9 9
2 18 Watts CFL No. 20 20
3 |Roof mounted luminaire No. 15 15
4 |Wall mounted luminaire No. 5 5
5 1 Gang light switch No. 5 5
[ 2 Gang light switch No. 2 2
7 |3 Gang light switch No. 0
8 |13 Amp socket single No. 12 12
9 |13 Amp socket double No. 0
10 |15 Amp socket No. 0
11 |Junction box No. 39 39
12 |Single patress box (flush) No. 19 19
13 |Double patress box (flush) No. 0 0
14  |Single patress box (surface) MNo. (1]
15 |Double patress box (surface) Mo. 0
16 ;ispr:::\«;i:;r::: (25 numbers of 3Mts bundle 7 7

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

Packs (100 per pack)
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 |60DA 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 |100DA change over No. 2 2
28 |6DA change over No. 0
29  |30A change over No. 0

1.5mm cable (Twin & Earth)
30 |AL1 (Lighting circuit) Mts 180
31 |AL2 (Ceiling fan circuit) Mts 150
32 |Total 1.5mm cable Mts 330 330
33 |2.5mm cable (Twin & Earth)
34 |AP1 (Socket circuit) Mts 70
35 |AP2 (Socket circuit) Mis 20
36 |AP3 (Socket circuit) Mts B0
37 |Total 2.5mm cable Mts 210 210
2 Ax16mm PVC/SWA/PVC armoured cable M 100 100
3 4x10mm PVC/SWA/PVC armoured cable Mt 9
A0 4x6mm PVC/SWA/PVC armoured cable M 0
A1 Axdmm PVC/SWA/PVC armoured cable M 0
42 |Cable terminating lugs No. 16 16
43 |Recline cable (25mm) Mts 60 60
44 |Earth wire for building (16mm) Mits 70 70
45 |Underground marking tape Mts 100 100

JRAVING N {KCS/EM/RD/BOM/PHC3S _|REVISTN M. Rev. DATE HAl Material quantities required for the SCALE: NTS
O Koduna Clinic Solar q q

s MARTIN UNUAKHE E M—- N E electrical installation PAGE: A OF 4

TRAVN BY: DANIEL MOMOH BILL OF MATERIAL

DATE: OCTOBER EREREY SRV FOR RUZIA PHC
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Electrical System Design for Tashan Kade PHC

-Electrical Schematic tor PV and Grid connection to PHC

-Electrical wiring diagram tfor PHC Buildings.
-Load Table tor PAC Bulldings

-Bill ot Materials tor electrical retrofit

October 2015
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1 2 3 8 6 7 8 9 10
LOAD TABLE FOR TASHAR KADE PHC
POWER SOURCE: GRID
MAIN CLINIC-100A DISTRIBUTION BOARD TOTAL (W)
CIRCUIT IDENTITY
MCB RATING
DIVERSITY FACTOR
LIGHTING CIRCUIT
COOLING SYSTEM ( CEILING FAN)
13AMP SOCKET FOR EQUIPMENT
POWERING B
15AMP SOCKET FOR EQUIPMENT
POWERING B
PEAK LOAD (W) -
FINAL SUB-CIRCUIT SPARE | SPARE SPARE | SPARE | SPARE | SPARE | SPARE | SPARE
CABLE SIZES IN mm
SYSTEM ID: TASHAN KADE SYS 1
POWER SOURCE: PV SYSTEM
CAPACITY: 23,400 KWP
MAIN CLINIC- 100A CONSUMER UNIT TOTAL (W)

CIRCUIT IDENTITY ALO AL1 AL2 AL3 AP1 AP2
MCB RATING 10A 10A 10A 10A 20A 20A
DIVERSITY FACTOR 0.9 0.9 0.9 09 0.6 0.6
LIGHTING CIRCUIT 306 414 720
COOQOLING SYSTEM ( CEILING FAN) 450 525 975
13AMP SOCKET FOR EQUIPMENT 70 70
POWERING
PEAK LOAD (W) 1,765
FINAL SUB-CIRCUIT LIGHTING & CEILING FAN CIRCUIT 1323.?&*.('.8 SPARE | SPARE
CABLE SIZES IN mm 3x1.5mm 3x2.5mm
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2 3 4 B 6 7 8 9 10
BILL OF MATERIALS FOR TASHAN KADE PHC ELECTRICAL RETROFIT
CLINIC BLOCK TASHAN KADE
TOTAL
S/No. |Material Unit | Quantity Quantity
1 |Ceiling fan No. 132 13
2 |18 Watts CFL No. 40 40
3 |Roof mounted luminaire No. 32 32
4 |Wall mounted luminaire No. 8 8
5 |1 Gang light switch No. 17 17
6 |2 Gang light switch No. 2 2
7 |3 Gang light switch No. 1 1
8 |13 Amp socket single No. g 9
9 |13 Amp socket double No. 1 1
10 |15 Amp socket No. 0
11 |lunction box No. 70 70
12 |Single patress box (flush) No. 29 29
13 |Double patress box (flush) No. 1 1
14 |Single patress box (surface) No. (1]
15 |Double patress box (surface) No. 0
16 [25mm PVC pipes (25 numbers of 3Mts pipe per bundle) bundle 11 11
PVC accessories, male bush, saddle clamp, angle bend,screws
17 and pegs Packs [IIDO per pa;k] e packs 1 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. 2 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 [ALD&AL1 (Lighting circuit) Mts 400
31 |ALZ (Lighting circuit) Mts 120
32 |AL3 (Ceiling fan circuit) Mts 100
33 |Total 1.5mm cable Mts 620 620
2.5mm cable (Twin & Earth)
34 [AP1 (Socket circuit) Mts a0
35 |APZ (Socket circuit) Mts ag
36 |Total 2.5mm cable Mts 180 180
37 |4x16mm PVC/SWA/PVC armoured cable Mts 60 60
38 [4x10mm PVC/SWA/PVC armoured cable Mts 0
38 |4x6mm PVC/SWA/PVC armoured cable Mts 0
40 [4xdmm PVC/SWA/PVC armoured cable Mts 0
41 |Cable terminating lugs No. 16 16
42 |Recline cable (25mm) Mts 50 50
43 |Earth wire for building (16mm) Mts 50 50
44 |Underground marking tape Mts 60 60
IRAVING N1 | KCS/EM/RD/BOM/PHC36  |REVISIIN N 2 Rev. ATE: Koduna Clinic Solar Material quantities required for the SCALE: NTS
TESIGN BY MARTIN UNUAKHE E M s N E electrical installotion PAGE: 40F 4
JRAWN BN DANIEL MOMCH O BILL OF MATERIAL :
DATE OCTOBER pnn s FOR TASHAN KADE PHC
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Electrical System Design tor Television PHC

-Electrical Schematic tor PV and Grid connection to PHC

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

October 2015
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2 3 4 8] 6 7/ 9 10
LOAD TABLE FOR TELEVISION PHC
POWER SOURCE: GRID
CLINIC BLOCK- 100A DISTRIBUTION BOARD STAFF QUARTERS- 63A DISTRIBUTION BOARD TOTAL (W)
CIRCUIT IDENTITY AB1 AB2
MCB RATING 20A 20A
DIVERSITY FACTOR 0.6 0.6
LIGHTING CIRCUIT
COOLING SYSTEM ( CEILING FAN)
13AMP SOCKET FOR EQUIPMENT
POWERING 1,000 1,000 2,000
15AMP SOCKET FOR EQUIPMENT )
POWERING
PEAK LOAD (W) 2,000
FINAL SUB-CIRCUIT SPARE SPARE SPARE SPARE SPARE SPARE SPARE | 13A SOCKET OUTLET SPARE | SPARE
CABLE SIZES IN mm 3x2.5mm
SYSTEM ID: TELEVISION SYS 1
POWER SOURCE: PV SYSTEM
CAPACITY: 84,240 KWP
CLINIC BLOCK- 100A CONSUMER UNIT STAFF QUARTERS- 63A CONSUMER UNIT TOTAL (W)
CIRCUIT IDENTITY ALO AL1 AL3 AP1 AP2 AL2 AL4 AP3 AP4
MCB RATING 10A 10A 10A 20A 20A 10A 10A 20A 20A
DIVERSITY FACTOR 0.9 0.9 0.9 0.6 0.6 0.9 0.9 0.6 0.6
LIGHTING CIRCUIT 360 450 450 1,260
COOLING SYSTEM ( CEILING FAN) 750 450 1,200
13AMP SOCKET FOR EQUIPMENT
POWERING 950 1500 1000 600 3,050
PEAK LOAD (W) 5,510
LIGHTING & CEILING FAN 13A SOCKET LIGHTING & CEILING

FINAL SUB-CIRCUIT CIRCUIT OUTLET SPARE SPARE FAN CIRCUIT 13A SOCKET OUTLET | SPARE | SPARE
CABLE SIZES IN mm 3x1.5mm 3x2.5mm 3x1.5mm 3x2.5mm

L S5
RAVN B DANIEL. MOMEH E M_ N E LOAD DISTRIBUTION TABLE S PAGE: 30F 4
DATE OCTOBER IRERET SR FOR TELEWVISION PHC

2 3 | 4 5 | 6 | 7 | 8 | 9 10




1 2 3 4 5 6 7 8 9 10
BILL OF MATERIALS FOR TELEVISION PHC ELECTRICAL RETROFIT
CLINIC BLOCK STAFF QUARTERS TELEVISION
TOTAL
S/No. |Material Unit Quantity | |S/No.|Material Unit Quantity Quantity
1 |cCeiling fan No. 10 1 |ceiling fan No. 6 16
2 |18Watts CFL No. 45 2 |18 Watts CFL No. 5 70
3 |Roof mounted luminaire No. 41 3 |Roof mounted luminaire No. 19 60
4 |wall mounted luminaire No. 4 4  |Wall mounted luminaire No. 3 10
5 1 Gang light switch No. 13 5 |1 Gang light switch No. 5 18
3 2 Gang light switch No. 2 6 |2 Gang light switch No. 4 6
7 3 Gang light switch No. 1 7 |3 Gang light switch No. 1
8 |13 Amp socket single No. 7 8 |13 Amp socket single No. 10 17
9 |13 Amp socket double No. 3 9 |13 Amp socket double No. 2 5
10 |15 Amp socket No. 10 |15 Amp socket No. 0
11 |Junction box No. 71 11 [unction box No. 46 117
12 |Single patress box (flush) No. 23 12 |Single patress box (flush) No. 19 42
13  |Double patress box (flush) No. 3 13 |Double patress box (flush) No. 2 5
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_Smrn PVC pipes (25 numbers of 3Mts it 9 16 2_5mm PVC pipes (25 numbers of 3Mts bundle 2 17
|pipe per bundle) pipe per bundle}
o e meniote ||| s e osne |1
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. 12 |60A distribution board No. 1 T
20 |30A distribution board No. 20 |30A distribution board No. 0
21 |100A consumer unit No. 1 21 |100A consumer unit No. a1
22 |60DA consumer unit No. 22 |60A consumer unit No. x 1
23 |30A consumer unit No. 23 [30A consumer unit Ne. 0
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. 2 Z
26 |30A Residual current circuit breaker No. 26 |30A Residual current circuit breaker No. 1]
27 |100A change over No. 2 27 |100A change over No. 2
28 |60A change over No. 28 |60A change over No. 2 2
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 390 30 |[AL2 (Lighting circuit) Mts 250
31 |AL3 (Ceiling fan circuit) Mts 160 31 |AL4 (Ceiling fan circuit) Mts 100
32 |Total 1.5mm cable Mts 550 32 |Total 1.5mm cable Mts 350 900
2.5mm cable (Twin & Earth) 2.5mm cable (Twin & Earth)
33 |AP1 (Socket circuit) Mts 80 33 |AP3 (Socket circuit) Mts 60
34 |AP2 (Socket circuit) Mts 80 34 |AP4 (Socket circuit) Mts 60
35 Mts 35 |AB1 (Socket circuit) Mts 60
36 Mts 36 |AB2 (Socket circuit) Mts 60
37 |Total 2.5mm cable Mts 160 37 |Total 2.5mm cable Mts 240 400
s 4x16mm PVC/SWA/PVC armoured cable M 100 i 4x16mm PYC/SWA/PVC armoured cable WS 60 bt
* Ax10mm PVC/SWA/PVC armoured cable Mt A 4x10mm PVC/SWA/PVC armoured cable Wits g
40" | ax6mm PyC/SWA/PVC armoured cable | ™™ 40 4x6mm PVC/sWA/PVC armoured cable | M 0
£ ax4mm PVC/SWA/PVC armoured cable il o 4x4mm PVC/SWA/PVC armoured cable s 0
42 |cable terminating lugs No. 16 42 |Cable terminating lugs No. 16 32
43 |Recline cable (25mm) Mts 60 43 |Recline cable (25mm) Mts 20 140
44  |Earth wire for building (16mm) Mts 70 44 |Earth wire for building (16mm) Mts 50 120
45  |Underground marking tape Mts 100 45 |Underground marking tape Mts 60 160
IRAVING NI+ [ KCS/EM/RD/BOM/PHC37  [REVISIN NI+ 2 Rev. DATE: Kaduno Clinic Solor Moterial quantities required for the SCALE: NTS
DESIGH B MARTIN UNUAKHE E M _: )N electrical installation SACE T
JRAVN B DANIEL MOMOH BILL 0OF MATERIAL :
IATE: (CTOBER RN SR FOR TELEVISION PHC
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Electrical System Design for Turawa PHC

-Electrical Schematic tor PV and Grid connection to PHC

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

October 2015
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2 3 4 d 6 / 8 9 10
LOAD TABLE FOR TURAWA PHC
POWER SOURCE: GRID
MAIN CLINIC- 100A DISTRIBUTION BOARD TOTAL (W)
CIRCUIT IDENTITY ACC1 ACC2
|MCB RATING 20A 20A
DIVERSITY FACTOR 1 1
LIGHTING CIRCUIT
COOLING SYSTEM ( CEILING FAN)
13AMP SOCKET FOR EQUIPMENT
POWERING i
15AMP SOCKET FOR EQUIPMENT
POWERING 1,770 1,770 3,540
PEAK LOAD (W) 3,540
15A SOCKET
FINAL SUB-CIRCUIT OUTLET SPARE | SPARE | SPARE | SPARE
CABLE SIZES IN mm 3x2.5mm
SYSTEM ID: TURAWA SYS 1
POWER SOURCE: PV SYSTEM
CAPACITY: 13,260 KWP
MAIN CLINIC- 100A CONSUMER UNIT TOTAL (W)
CIRCUIT IDENTITY AL1 AL2 AP1 AP2
|IMCB RATING 10A 10A 20A 20A
DIVERSITY FACTOR 0.9 0.9 0.6 0.6
LIGHTING CIRCUIT 468 468
COOLING SYSTEM ( CEILING FAN) 600 600
13AMP SOCKET FOR EQUIPMENT
POWERING
PEAK LOAD (W) 1,068
LIGHTING & CEILING 13A SOCKET
FINAL SUB-CIRCUIT FAN CIRCUIT OUTLET SPARE | SPARE
CABLE SIZES IN mm 3x1.5mm 3%2.5mm
DRAWING NO: KCS/EM/RD/LT/PHC38 REVISION NOt 2 Rev. DATE: o i i i i '
s Koduna Clinic Solor Ah&lyISISI of power oI|S‘l:Ir‘|kI)ut|on SCALE: NTS
! MARTIN UNUAKHE E M_ N E within the Clinic buildings PAGE: 30F 4
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BILL OF MATERIALS FOR TURAWA PHC ELECTRICAL RETROFIT
CLINIC BLOCK
TURAWA TOTAL
S/No. (Material Unit | Quantity Quantity

1 |Ceiling fan No. T 7

2 |18 Watts CFL No. 26 26

3 |Roof mounted luminaire No. 18 18

4 |Wall mounted luminaire No. 8 8

5 |1 Gang light switch No. 9 9

6 |2 Gang light switch No. 1 1

7 |3 Gang light switch No. 0

8 |13 Amp socket single No. 3 6

9 |13 Amp socket double No. 3 3

10 |15 Amp socket No. 2 2

11 |Junction box No. 45 45

12 |Single patress box (flush) No. 16 16

13 |Double patress box (flush) No. 3 3

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 8 8

i ::; :::5;::::::,1r:;|2;u;:;;addle clamp, angle bend,screws packs § 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 2 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 230

31 |AL2 (Lighting circuit) Mts 120

32 |Total 1.5mm cable Mts 350 350

2.5mm cable (Twin & Earth)

33 |AP1 (Socket circuit) Mts 20

34 |AP2 (Socket circuit) Mts 80

35 |ACC1 (Socket circuit) Mts 50

36 |ACC2 (Socket circuit) Mts 70

37 |Total 2.5mm cable Mts 280 280

38  |4x16mm PVC/SWA/PVC armoured cable Mts 70 70

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 50 50

44  |Earth wire for building (16mm) Mts 50 50

45 |Underground marking tape Mts 70 70
T e R =TV W YN = Kaduna Clinic Solar  Heterial fueptiies required for the | se WS

S PAGE: 4 0F 4
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Electrical System Design for Zango Aya PHC

-Electrical Schematic tor PV and Grid connection to PHC

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

-Bill of Materials tfor electrical retrofit
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LOAD TABLE FOR ZANGO AYA PHC
POWER SOURCE: GRID
MAIN CLINIC- 100A DISTRIBUTION BOARD DISTRICT HEAD OFFICE- 32A DISTRIBUTION DISTRICT HEAD ADMIN BLOCK- 32A DISTRIBUTION TOTAL (W)
BOARD BOARD
CIRCUIT IDENTITY AB1 AB2
IMCB RATING 20A 20A
DIVERSITY FACTOR 0.6 0.6
LIGHTING CIRCUIT
COOLING SYSTEM ( CEILING FAN)
13AMP SOCKET FOR EQUIPMENT
POWERING =
15AMP SOCKET FOR EQUIPMENT
POWERING -
PEAK LOAD (W) 5
13A 13A
FINAL SUB-CIRCUIT SPARE SPARE | SPARE | SPARE | SPARE | SPARE | SPARE | SPARE | SPARE |SOCKET | SPARE| SPARE | SPARE | SPARE | SOCKET SPARE SPARE | SPARE | SPARE
OUTLET OUTLET
CABLE SIZES IN mm 3x2.5mm 3%2.5mm
SYSTEM ID: ZANGO AYA SYS 1
POWER SOURCE: PV SYSTEM
CAPACITY: 84,240 KWP
MAIN CLINIC- 100A CONSUMER UNIT DISTRICT HEAD OFFICE- 32A CONSUMER UNIT | D'STRICTHEAD ADM"::I'.}OCK' RACONSUMER: \roran (W)
CIRCUIT IDENTITY ALO AL1 AL3 AL4 AP1 AP2 AP3 AL2 AL5 AP4 AL6 AL7 AP5
IMCB RATING 10A 10A 10A 10A 20A 20A 20A 10A 10A 20A 10A 10A 20A
DIVERSITY FACTOR 0.9 0.9 0.9 0.9 0.6 0.6 0.6 0.9 0.9 0.6 0.9 0.9 0.6
LIGHTING CIRCUIT 324 306 144 162 939
COOLING SYSTEM ( CEILING FAN) 450 375 225 225 1,275
13AMP SOCKET FOR EQUIPMENT
POWERING 2,200 2,100 4,300
PEAK LOAD (W) 6,511
LIGHTING & 13A LIGHTING & CEILING 19A
FINAL SUB-CIRCUIT LIGHTING & CEILING FAN CIRCUIT 13A SOCKET OUTLET SPARE | SPARE CEILING FAN | SOCKET | SPARE | SPARE FAN GIRGUIT SOCKET | SPARE | SPARE
CIRCUIT OUTLET OUTLET
CABLE SIZES IN mm 3x1.5mm 3%x2.5mm 3x1.5mm 3x2.5mm 3x1.5mm 3x2.5mm
IRAWING NOs KCS/EM/RD/LT/PHC39 REVISIIN Nt 2 Rev. DATE! v i i i i \
e Koaduno Clinic Solar AnalyIS|Sl of powe:r‘l oI|S‘tlr*|l?ut|on SCALE: NTS
! MARTIN UNUAKHE E M_ N E within the Clinic buildings PAGE: 30F 4
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BILL OF MATERIALS FOR ZANGO AYA PHC ELECTRICAL RETROFIT
CLINIC BLOCK DISRICT HEAD'S OFFICE ADMIN DISTRICT HEAD ZANGO AYA
TOTAL
$/No. |Material Unit | Quantity | |5/No.|Material Unit | Quantity | |5/No.|Material Unit | Quantity Quantity
1 [Ceiling fan No. 11 1 |Ceiling fan No. 3 1 |Ceiling fan No. 3 17
2 |18 Watts CFL No. 35 2 |18 Watts CFL No. 8 2 |18 Watts CFL No. 9 52
3 |Roof mounted luminaire No. 27 3 |Roof mounted luminaire No. 5 3 |Roof mounted luminaire No. 6 38
4 |Wall mounted luminaire No. 8 4 |Wall mounted luminaire No. 3 4 |Wall mounted luminaire No. 3 14
5 |1 Gang light switch No. 13 5 |1 Gang light switch No. 2 5 |1 Gang light switch No. 2 17
6 |2 Gang light switch No. 1 6 |2 Gang light switch No. 1 6 |2 Gang light switch No. 1 3
7 |3 Gang light switch No. 7 |3 Gang light switch No. 7 |3 Gang light switch No. 0
8 |13 Amp socket single No. 10 8 |13 Amp socket single No. 6 8 |13 Amp socket single No. 3 19
9 |13 Amp socket double No. 6 9 |13 Amp socket double No. 9 |13 Amp socket double No. 6
10 |15 Amp socket No. 10 |15 Amp socket No. 10 |15 Amp socket No. 0
11 |lunction box No. 65 11 |lunction box No. 11 |Junction box Nao. 15 80
12 |Single patress box (flush) No. 24 12 |Single patress box (flush) No. 9 12 |Single patress box (flush) No. 6 39
13 |Double patress box (flush) MNo. 6 13 |Double patress box (flush) No. 0 13 |Double patress box (flush) No. 0 6
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 1 16 zsmm PVC pipes (25 numbers of 3Mts Bundies 4 16 Z_Smm PVC pipes (25 numbers of 3Mts Bundles 3 18
|pipe per bundle) pipe per bundle) pipe per bundle)
17 fxfn:c::;z r::;;::::::;;a::; packs 1 17 PVC accessories, male bush, saddle Picks 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. 19 |60A distribution board No. 0
20 |30A distribution board No. 20 |30A distribution board No. 1 20 |30A distribution board No. 1 2
21 |100A consumer unit No. 1 21 |100A consumer unit No. 21 |100A cansumer unit No. 1
22 |60A consumer unit No. 22 |60A consumer unit No. 22 |60A consumer unit No. 0
23 |30A consumer unit No. 23 |30A consumer unit No. 1: 23 |30A consumer unit No. 1 2
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. 25 |G0A Residual current circuit breaker No. 0
26 |30A Residual current circuit breaker No. 26 |30A Residual current circuit breaker No. 2 26 |30A Residual current circuit breaker No. 2 4
27 |100A change over No. 2 27 |100A change over No. 27 |100A change over No. 2
28 |60A change over No. 28 |60A change over No. 28 |60A change over No. 0
29 |30A change over No. 29 |30A change over No. 2 29 |30A change over No. 2 4
1.5mm cable (Twin & Earth) 1.5mm cable {Twin & Earth) 1.5mm cable (Twin & Earth)
30 [ALO&ALI (Lighting circuit) Mts 300 30 [AL2 (Lighting circuit) Mts 90 30 |ALG (Lighting circuit) Mts 90
31 |AL3 (Ceiling fan circuit) Mts 120 31 |ALS (Ceiling fan circuit) Mts 60 31 |AL7 (Ceiling fan circuit) 60
32 |AL4 (Ceiling fan circuit) Mts a0 32 32
33 |Total 1.5mm cable Mts 510 33 |Total 1.5mm cable Mts 150 33 |Total 1.5mm cable Mts 150 810
2.5mm cable (Twin & Earth) 2.5mm cable (Twin & Earth) 2.5mm cable (Twin & Earth)
34 |AP1 (Socket circuit) Mts 90 34 |AP4 (Socket circuit) Mts 60 34 |APS (Socket circuit) 60
35 |[AP2 (Socket circuit) Mts a0 35 |AB1 (Socket circuit) 60 35 |AB2 (Socket circuit) 50
36 |[AP3 (Socket circuit) Mts 100 36 36
37 |Total 2.5mm cable Mts 280 37 |Total 2.5mm cable Mts 120 37 |Total 2.5mm cable Mts 110 510
38 |4x16mm PVC/SWA/PVC armoured cable |  Mts 100 38 |4x16mm PVC/SWA/PVC armoured cable | Mts 38 |4x16mm PVC/SWA/PVC armoured cable | Mts 100
39 [4x10mm PVC/SWA/PVC armoured cable i 39 |4x10mm PVC/SWA/PVC armoured cable s 39 |4x10mm PVC/SWA/PVC armoured cable MEs 0
40 |4x6mm PVC/SWA/PVC armoured cable Mis 40 |4x6mm PVC/SWA/PYC armoured cable M 100 40 |4x6mm PVC/SWA/PVC armoured cable MEs 100 g
41 |4x4mm PVC/SWA/PVC armoured cable Mis 41 |4x4mm PVC/SWA/PYC armoured cable M, 41 |4x4mm PVC/SWA/PVC armoured cable MEs, o
42 |Cable terminating lugs No. 16 42 |Cable terminating lugs No. 16 42 |Cable terminating lugs No. 16 48
43  |Recline cable (25mm) Mts 50 43 |Recline cable (25mm) Mts 50 43 |Recline cable (25mm) Mts 50 150
44 |Earth wire for building {16mm) Mts 50 44 |Earth wire for building (16mm) Mts 50 44 |Earth wire for building (16mm) Mts 50 150
45 |Underground marking tape Mts 100 45 |Underground marking tape Mts 100 45 |Underground marking tape Mts 100 300
IRAVING NO: | KCS/EM/RD/BOM/PHC39 REVISIN N0« 2 Rev. DATE: Koduno. Clinic Solar Material quantities required for the SCALE: NTS
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Electrical System Design tor Makarfi PHC

-Electrical Schematic tor PV and Grid connection to PHC

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

October 2015




1 2 3 4 N 6 7 8 9 10
EAC | _IN Grid if available
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 unit for=——"| | | || | | | |
PV supply to >|< > X X X X >ﬁ>|< xX X

critical loads
(lghting circuits,
fans and sockets)

Main Clinic

P X X X
T

DB for grid supply tc/
non critical loads
(water heater,Water
pump, Air
conditioners,
sockets for non
critical loads n living X
quarters and security
house etc

—Gen.

Cc/O

FUSED
DISCONNECTOR

ENERGY
; METER

SUPPLY FROM GRID FOR
NON CRITICAL LOADS

Immunization Ward

—Gen.

C/O

FUSED
DISCONNECTOR
ENERGY
; METER

SUPPLY FROM GRID FOR
NON CRITICAL LOADS

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

f

co
|
X
I
|

7

LEGEND:

e Farth Leakage Circutt Breaker (ELCB)

e Change Over

e N\ iniature Circuit Breaker (MCB)

@ Residual Current Circuit Breaker
(RCCB)

-Grd  ==Change Over Disconnect Switch

the Clinic Buildings

*

«=Alternative power connection point
when system is shut down for
emergency repairs or maintanace.

DRAVING NO:  KSC/EM/RD/DRW/PHC40/0001 | REVISIIN N 2 Rev. DATE! v Electricol Schemotic desian showin A
Kaduna Clinic Solar 9 9 SCALE NTS
DESIGN BY: MARTIN UNUAKHE e the PV System and Grid connection ,
R DANIEL NIMIH EM ON E RETROFIT SCHEMATIC DRAWING to the Clinic Buildings PAGE | 10F4
DATE: OCTOBER RRERRY.RULLION FOR MAKARFI PHC
| 2 3 | 4 | 9 | 6 | 7 | 8 | 9 | 10




1 2 3 4 5 6 8 10
©.708m
Immunization Ward
': 7 4.54m
Main Clinic Block
Oim @f2 9)“2
- ®
®
9.89m

W\(ﬂ LEGEND:
T |

FAN

EXTERNAL LIGHT

7 1 GANG LIGHT SWITCH
4 # 3 GANG LIGHT SWITCH
@ P 2 GANG LIGHT SWITCH
n2 ENTRANCE SINGLE 13A SOCKET
15A SOCKET
G @ oo CHANGE OVER SWITCH
N2
e FEM:; WARD 2 = EARTH LEAKAGE CIRCUIT BREAKER
S pres oo [ = | TP & N DISTRIBUTION BOARD
=® &= - CFL
H WATER HEATER
23.45m | 2 BORE HOLE CONTROL SWITCH
CONSUMER UNIT
Makarfi PHC Bullding Electrical Wiring
COOKER UNIT
DRAVING NIt REVISION NO. Rev. DATEX v H ] H H \
KCS/EM{II'Z];/T]IJSVU/;J"AC;I_?E/UUUE : 2 eV Koduna Clinic Solar ELeC‘ll:r‘]cal wiring oIIeS|gn Showmlg SCALE: NTS
TESIGN B E M— N E the wiring and fitting connection PAGE: 5 IF 4
IRAVN BY: DANIEL MOMIH - L ELECTRICAL WIRING DRAWING in the Clinic Buildings
DATE OCTBER e

FOR MAKARFI PHC

| 4

| 6 | 7

| 8 |




2 3 4 9 6 7 8 9 10
LOAD TABLE FOR MAKARFI PHC
POWER SOURCE: GRID
CLINIC BLOCK- 63A DISTRIBUTION BOARD IMMUNZATION W;gg;ag% DISTRIBUTION |1 AL (w)
CIRCUIT IDENTITY AB1 AB2
MCB RATING 20A 20A
DIVERSITY FACTOR 1 1
LIGHTING CIRCUIT
COOLING SYSTEM ( CEILING FAN)
13AMP SOCKET FOR EQUIPMENT
POWERING )
15AMP SOCKET FOR EQUIPMENT
CEWERING 2,000 2,000 4,000
PEAK LOAD (W) 4,000
13A SOCKET
FINAL SUB-CIRCUIT SUTIET SPARE | SPARE | SPARE | SPARE | SPARE | SPARE | SPARE | SPARE | SPARE | SPARE | SPARE | SPARE | SPARE
CABLE SIZES IN mm 3x2.5mm
SYSTEM ID: MAKARFI SYS 1
POWER SOURCE: PV SYSTEM
CAPACITY: 84,240 KWP
CLINIC BLOCK- 100A CONSUMER UNIT IMMUNIZATION WARD- 32A CONSUMER UNIT |[TOTAL (W)
CIRCUIT IDENTITY AL1 AL2 AL3 AL4 AP1 AP2 AP3 AP4 AL5 ALG AP5
MCB RATING 10A 10A 10A 10A 20A 20A 20A 20A 10A 10A 20A
DIVERSITY FACTOR 0.9 0.9 0.9 0.9 06 0.6 0.6 06 0.9 0.9 0.6
LIGHTING CIRCUIT 360 378 126 864
COOLING SYSTEM ( CEILING FAN) 525 450 225 1,200
13AMP SOCKET FOR EQUIPMENT
BOWERIIG 5620 160 5,780
PEAK LOAD (W) 7,844
LIGHTING & 13A
FINAL SUB-CIRCUIT LIGHTING & CEILING FAN CIRCUIT 13A SOCKET OUTLET SPARE | SPARE | CEILINGFAN | SOCKET | SPARE | SPARE
CIRCUIT OUTLET
CABLE SIZES IN mm 3x1.5mm 3x2.5mm 3x1.5mm 3x2.5mm
IRAVING ML | KCS/EM/RD/LT/PHC40  [REVISINML 2 Rev. IATE K fAl Analysis of power distribution SCALE: NTS
oduna Clinic Solar y P
st By HARTIN UNUAKFE E M <) N E within the Clinic buildings VR R
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BILL OF MATERIALS FOR MAKARFI PHC ELECTRICAL RETROFIT

CLINIC BLOCK IMMUNIZATION WARD
MAKARFI TOTAL
S/No. |Material Unit | Quantity | |S/No. |Material Unit | Quantity Quantity
1 |Ceiling fan No. 13 1 |Ceiling fan No. 3 16
2 18 Watts CFL No. 41 2 |18 Watts CFL No. 7: 48
3 Roof mounted luminaire No. 33 3 |Roof mounted luminaire MNo. 4 37
4 ‘Wall mounted luminaire No. ] 4 |wall mounted luminaire MNo. 3 11
5 1 Gang light switch No. 16 5 |1 Gang light switch No. 2 18
6 2 Gang light switch No. 2 6 |2 Gang light switch No. 1 3
7 3 Gang light switch No. 2 7 |3 Gang light switch No. 2
8 |13 Amp socket single No. 10 8 |13 Amp socket single No. 4 14
] 13 Amp socket double No. [ 9 |13 Amp socket double No. 6
10 |15 Amp socket No. 10 |15 Amp socket No. 0
11 |Junction box No. 77 11 |Junction box No. 14 91
12 |Single patress box (flush) No. 30 12 |Single patress box (flush) No. 7 37
13 |Double patress box (flush) No. 6 13 |Double patress box (flush) No. 0 6
14 |Single patress box (surface) Ne. 14 |Single patress box (surface) No. 0
15 |Double patress box (surface) No. 15 |Double patress box (surface) No. 0
16 2.5mm PVC pipes {25 numbers of 3Mts bundle 13 16 2$mm PVC pipes (25 numbers of 3Mts bundle 3 16
pipe per bundle) pipe per bundle}
P
17 cEfn:?:;lc:::l"l:::e?:::das:;i packs 1 17 PG HEcesNGHehy inale by sdo 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. 1 1
20 |30A distribution board No. 20 |30A distribution board No. 0
21 |100A consumer unit No. 1 21 |100A consumer unit Mo. 1
22 |60A consumer unit No. 22 |60A consumer unit No. 1 1
23 |30A consumer unit No. 23 |30A consumer unit Mo. 0
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 Mo. 2 2
26 | 30A Residual current circuit breaker No. 26 |30A Residual current circuit breaker MNo. 0
27 100A change over No. 2 27 |[100A change over No. 2
28 |60A change over No. 28 |60A change over No. 2 2
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 250 30 |[ALS (Ceiling fan circuit) Mts 60
31 |AL2 (Lighting circuit) Mts 180 31 |ALG (Lighting Circuit) Mts 80
32 |AL3 (Ceiling fan circuit) Mts 120 32 Mts
33 |AL4 (Ceiling fan circuit) Mts 100 33 Mts
34 |Total 1.5mm cable Mts 650 34 |Total 1.5mm cable Mts 140 790
2.5mm cable (Twin & Earth) 2.5mm cable (Twin & Earth)
35 |AP1 (Socket circuit) Mts 80 35 |APS (Socket circuit) Mts 70
36  [AP2 (Socket circuit) Mits 70 36 Mts
37 | AP3 (Socket circuit) Mts 70 37 Mts
38 |AP4 (Socket circuit) Mts 60 38 Mts
39 |AB1 (Heater) 30 39
40 |AB2 (Heater) Mts 30 40 Mts
41  |Total 2.5mm cable Mts 340 41 |Total 2.5mm cable Mts 70 410
2 | sx16mm pvc/swareve armoured cable | M | 100 2 |ax16mm PVC/SWA/PVC armoured cable | M 60 160
3 Ax10mm PVC/SWA/PVC armoured cable Mts 2 Ax10mm PVC/SWA/PVC armoured cable Ms g
i Ax6mm PYC/SWA/PVC armoured cable Mts M Ax6mm PVC/SWA/PVC armoured cable Ms g
5 Axdmm PVC/SWA/PVC armoured cable Mts s Axdmm PVC/SWA/PVC armoured cable Ms g
46 |Cable terminating lugs No. 16 46 |Cable terminating lugs No. 16 32
47 |Recline cable (25mm) Mts 60 47 |Redine cable (25mm) Mts 60 120
48  [Earth wire for building (16mm) Mts 70 48 |Earth wire for building (16mm) Mts 50 120
49 |Underground marking tape Mts 100 49 |Underground marking tape Mts 60 160
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