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Load Estimation
Codes and standards used

_IEgyptian code

_INEC standard

_JIEEE standard




. g Table 5-Typical Appliance/General-Purpose Receftacle Loads (Excluding Plug-in-Type A/C and
Heating E t)
Load Estimation st

Type of Occupancy Low  High  Average

NEC & |IEEE standards | =
Unit Load
Vebdipan VibAugers Cafeterias 0.1 03 0.2
The power requlr ed : oy N Fl Churches 0l 03 02
331‘1““ S 11;“ ;v;h Drafting rooms 04 1.0 0.7
Barber shops and beauty 33 3
parlors G 4
. . hos ymnasiums 0.1 02 0.15
o = L
For Lighting 39 VA/m2 oo o i s
Garages — c(;mmcrcinl 6 ;! :
(storage) Hospitals, large 04 10 07
Hospitals 2 2
Hotels and motels, includi 2 2 '
[ F or P ower 2 2 V A/ m 2 u:fun::::mn;m:scs vidot' Machine shops 05 25 15
provision for cooking by
lnldcllll::ilzl commercial (loft) 2 2 OfﬁCC buildings 05 15 IO
buildings
‘6“;5: i o i Schools, large 02 10 06
o —_ * —_ Resturants 0 2 ,
Total kVA = 2000 (39+22) = 122 kVA Sl T ; Schools, medium 035 12 07
iyt : ‘ Schoals, small 03 15 09
occupan_cies CXCCPI
i, eling s of Other Unit Loads:
two-family and mulifamily Specific appliances — ampere rating of appliance
i O i ; Supplying heavy-duty lampholders — § Aloutlet
auditoriums
Halls, corridors, closets, 6 73
stairways
Storage spaces 3 Y
“See 220.14()).
"See 220.14(K).




Load Estimation

The power required :

® Total kVA =lighting +power +Air condition

+elevator +pump = 261 KVA

EGY. CODE

AlR
COMDITI
OM

125




Zoning

-

Rated current of c.s.a. (nominal cross-sectional-area) of conductors (in mm2)
circuit-breakers (inA) | 1.5 2.5 4 6 10 16 25 35 50
6 100 167 267 400 667

10 60 100 160 240 400 640

16 37 62 100 150 250 400 625 875

20 30 50 80 120 200 320 500 700

25 24 40 64 96 160 256 400 560 760
32 18.0 31 50 75 125 200 313 438 594
40 15.0 25 40 60 100 160 250 350 475
50 12.0 20 32 48 80 128 200 280 380
63 9.5 16.0 | 26 38 64 102 159 222 302
80 7.5 12.5 20 30 50 80 125 175 238
100 6.0 10.0 16.0 24 40 64 100 140 190
125 50 8.0 13.0 19.0 32 51 80 112 152

Fig. G439 : Maximum length of copper-conductor circuits in metres protected by C-type circuit-breakers
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Indoor Lightir@:)

LIGHTING DESIGN




[ Determine the type of ceiling. ]

C Determine the suitable IP )

Determine the suitable IK.

Luminaire
\ t[g(rert]:gp;{\uer;he suitable color ) Se I ecti O n

p
Determine the suitable color

rendering index.
. J

" It should be suitable for space use.

\ J




The selected luminaires : “OREGENT

TYPE 1
LED A50 cd / kim
System power 33W : -
Light control ON/OFF
Colour temperature 4000 K neutral white
Colour / Finish white

Luminous flux of luminaire 3800 Im
Weight 3.135 kg
Colour consistency SDCM SDCM 3

Unified Glare Rating (UGR) 19

co

Colour Rendering Index CRI = 80
(CRI)

Unified Glare Rating (UGR) 19

Cc90

Maintained luminous flux L80 50000 h




The selected luminaires : “OREGENT

TYPE 2

230V @ IP44 |KO8 s50°C % QosmE
— LED A40 cd / kim

System power 8w

Light control ON/OFF

Colour temperature 4000 K neutral white
Colour / Finish white

Luminous flux of luminaire 1070 Im
Unified Glare Rating (UGR) 27

co

Colour consistency SDCM SDCM 3
Unified Glare Rating (UGR) 27

o211}

Colour Rendering Index CRI = 80
(CRI)




The selected luminaires :

OO0 REGENT

LIGHTINGC

IF20
230V @ A IKO8 8s0cC %

System power

Maintained luminous flux
ILCOS (2VEI)

Light control

Colour temperature
Colour / Finish

Luminous flux of luminaire
Unified Glare Rating (UGR)
co

Colour consistency SDCM
Unified Glare Rating (UGR)
C90

Colour Rendering Index

(CRI)

14 W

L80 50'000 h

neutral white

DALI

4000 K neutral white
white

1450 Im

21

SDCM 3
21

CRI =90

G 0.5m E

LED

AB0

cd /kim

200

400

600

TYPE 3




The selected luminaires :

PHILIPS

Lighting

Export to File

Curently Selected Luminaire
Product

Reference Name

CarelLine Wall-mourted - For every project where light really A
matters Coreline Walmounted delivers on the Coreline
promise of innovative, easy+o4nstall and high quality
luminaires. f is a circular-shaped suface mounted luminaire
for both celing and wall installations. 1 is easy to apply in
circulation areas such as hallways and staircases. The
modem unabtrusive design, in combination with its
homogeneous light distrbution, ensures that this luminaire
blends into most building architectures. With the push4n
connectors, installation is fast and straightforward. This family
includes InterAct Ready luminaires with integrated wireless

communications, ready for use with InterAct gateways,
sananre and arftwars

WL131VPSED 1xLED125/840 D350

Technical Specification

fedi0im] O LOR=100

TYPE 4

Light Source Flux 1200 Im
Light Output Ratio: 1.00
Luminous Flu: 1200 Im
Power: 130W
HxD: 010048 m
Driver

NO

Color

340
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CIBSE Code

changes. ] OFFICES
Stairs, escalators, travelators (150 1% 40
Loading rampsfbays 150 25 |40 GENERAL OFFICE WITH MAMNLY CLERICAL TASK AND OCCASIONAL TYPNG 500 50
Canteans 00 2 &
Fry— TR DEEP PLAN GENERAL OFFICES 750 75
Raooms for physical exercise 00 2 8
CIaKIoOmS, WaSHY T, W5 W BUSINESS MACHINE AND TYPING OFFICES 750 7
bathrooms, toilets
Sckbay S REEE) FILING ROONS 300 30
RﬂUmS fﬂf medi{:ﬂl al[Em.i'ﬂﬂ EI]U TE gﬂ Tcu ﬂ[ Eas[ 40(!3 K CUNFERENCE RUUM ?’5
Plant rooms, switch gear rooms 00 (5 [#0 70
EXECUTIVE QFFICES 500 ll]
© CIE, 2001 - Allrights reserved BANKING HALLS - WORKING SPACES 500 50
D150 2002 - Al rights raserved
e BANKING HALLS - PUBLIC SPACES 300 30
COWPUTER ROONS 500 A0
DRAWNG OFFICES - DRAWMNG BOARDS 750 75
DRAWNG OFFICES - REFERENCE TABLES AND GENERAL 500 50
150 8995:2002(E) PRINT ROONS 0
CIE S 008/E-2001 300
Type of interior, task or activity [ UGR | R Remarks
I
Post room, switchboard 00 19 80 - . - -
Store, stockrooms, codstore | 100 | 25| 60| 200luxif continuously occupied A J\JY\ L;\Lmﬂ Wﬂ\ ).3,3\.&43\
Dispatch packing handling areas 00 2% /0 =
Control stafion [150 [22 |80 | 200Muxifcontinuously oecupied




© ¥ 4w Working plane (IT STORE )

» E 353 Ix 059 V]
© v | LADIED TOILET
© ¥ 4 Working plane (LADIED TOILET)

» EH 370 Ix 038 /]
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Lighting distribution
using Dialux Evo
program.

*  For ground floor




Samples of Lighting distribution using Dialux
Evo program.




Samples of Lighting distribution using Dialux
Evo program.




Samples of Lighting distribution using Dialux
Evo program.




Samples of Lighting distribution using Dialux
Evo program.




Lighting Distribution and wiring in

AutoCAD
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Lighting
Distribution and
wiring in AutoCAD

Sample of wiring:
Work stations




Lighting Distribution and wiring in
AutoCAD

e Ground floor:




Lighting Distribution and wiring in
AutoCAD

 First floor:




o There are many types of lighting

Lighting control methods such as:
control

5 Through the light switches.

methods

5 LCP (Light Control Panel).




Lighting control methods

CONTROLLED VIA LCP

CONTROLLED BY SWITCHES



F.
Lighting Shop®a
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Lighting shop drawing in AutoCAD

 First floor:
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Q Power Design




Sockets Classification

Physical Environmental Installation
Types o method

1. Simplex or General Socket 1. Weather Proof
(Italian) 2. Anti- Bacterial
SCHUKO type )
Industrial type 3. Explosion Proof . Desk . UPS
Switched Socket

Floor Box and Grommet Box
Column Socket . Ceiling
Socket With USB
Trunking Socket

. BHU

10. Socket With GFCI
11.Hospital Grade Socket

. Flush 1. Normal
. Surface . Emergency

. Floor

LN ASON




Power Desi

SYMBOLS

DESCRIPTION

SOCKETS:

164 SOCKET OUTLET AT 0. 3mi HEIGHT

16A DUPLEX S0CKET QUTLET AT Q.3mt HEIGHT

164 SO0CXKET OUTLET AT 1.2mt HEIGHT

164 SOCKET OUTLET AT 1.2emt HEIGHT (WATER PROOF}

16A DUFLEX SOCKET CUTLET AT 1.Zmt HEIGHT (WATER PROODF)

16A WALL OR CHLING MOUMNTED DUPLEX SOCKET OUTLET FOR SCREEM

POWER QLUTLET

WATER HEATER SWITCH FUSE AT 2.5mt HEIGHT {WEATHER PROOF)

DISCOMHECTING SWITCH 3P, 16 A TELLING MOUNTED FOR RF 92 ¢ &4 x B3 mm

GROMMET BOX WITH 1RO, 164/ 2200 DUPLEX SOCKET OUTLET,
M0, 168/2200  DUPLEX SQCKET QUTLET FER FROM UPS,
1M, 168/220Y  DUFLEX SOCKET QUTLET FED FROM MORMAL,
COMPLETE WITH FLEXIABLE COMDUIT FOR INTERFACING BETWEEM
CROMMET AND FURNMURE CABLE MAMGEMENT

188 POWER SOCKET QUTLET AT 1.5mt HEIGHT (WATER PROOF)

164 POWER SOCKET JUTLET AT O.3mE HEIGHT

16A DUPLEX SOCKET GUTLET AT O.3mb HEIGHT FED FROM UPS

1EA POWER SOCKET OUTLET AT ABOVE FALSE CEWUMG {WATER PRODF)




Small power system distribution

CONCEPT

General Based on Other
sockets furniture disciplines

Light
current
(LC)




Based on the (5o 350 ) 2 365 o 3355 onl s Lo e 305 330 S (o)

Code if there a0 1.8 i 553 bl 5l
IS NO 3 Sladl a2 0d0) 3 S 5 o susia

. (s radl 2 SUE 6) 2 135 () an 120 0 ldbaall g
furniture plan




Based on the furniture plans:

A

(residential buildings and similar .
care applications)

1B L ,
y the interior designer Qj 2. By medical consultant (health
applications)

4. By the electrical engineer (in the
rest of projects and in the above

3. By Kitchen Equipment Supplier )'- . projects if not if sockets not
distributed by medical consultant
or interior designer)
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50Lts. WATER——
HEATER

Ground Floor




") 50Lts. WATER
< HEATER

=N 100Lts. WATER — 100Lts. WATER P

HEATER HEATER

=l Type a command

cOoNr,Gr -




S0Lts. WATE
HEATER

CONT. GF




1/UDBP-FF

iadzinCln :

3UDBP-FF

First Floor




CONT. FF

B8120BP-F

Y3UDSP-FE




CONT. FF




CONT. FF




HVAC System

HVAC refers to the different systems used for moving air between
indoor and outdoor areas

To keep it simple the system is the respiratory system of any
building.

Its main purpose is to provide conditioned air, which is clean
and odorless to breathe in a safe and comfortable
environment .




VRF System

The flexibility provided
by the diversity of the
indoor units that can
basically be any shape

or form.

The ability to save up
to 50% of power
consumption

Outdoor unit that uses
inverter technology in
saving energy.

J




* VRF System

® Outdoor unit

‘ .
Three Pipes

® Indoor Units

® AHU
® Pipes
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Panel Schedule

| FFRCOJECT: EDOUREE LOAD DISTRIEUTION SCHEDQLLE
OB MO WOLTAGE & FREGL:
- D B - G F g FEDC FRO FAMEL EMCLOSURE: "3 FORM: 1 [4:10]+10E CUAALFEFYC
: =1 | Circuit Hatﬁ?[.ﬂ.] CE Type wﬁlzgeFlrzn?'ﬁ!&?] Load Type Mo, of points Point Load [w] Sensor LCP E!FIIJI;:II:SJn Femark.=
i) 1 Fi 1& MCE and Lighting 10 pox] 033
T 2 1 1E MMCE dud Lighting 4 T a3 g 014
8 3 E1 1& MCE and Lighting 3 pox] 010
3 4 F2 1E MMCE dud Lighting 4 g a3 g 0.20
10 5 Y2 1k MCE and Lighting 12 pox] 0.40
11 E B2 1E MMCE dud Lighting 1 a3 0.3E
T FZ 1k MCE and Lighting 17 s 014
13 g 3 1E MMCE dud ighting 1 1E a3 g 016
14 ] =X 1k MCE and 0.05
15 10 R4 1E MMCE dud 1]
13 1 4 1k MCE il 0.30
i7 12 E4 1E MMCE dud ] 0.30
18 13 F& 1k MCE il 200 0.30
15 14 hi= 1E MCE dud N 2 100 0.20
20 15 ES 1k MCE il N 2 100 0.20
21 1E Fi& 1E MCE dud SPARE 0.00
2z 17 B 1k MCE il SPARE 0.00
23 13 E& L MCE S N 3 00 10 0.0
=4 TOTAL COMRECTED LOAD
;E Elalnce check : T
ET Laad Type Lighting HYAC Others TOTA
Gl Connected Load [Ehw] Connected Load [K'vA] IEEEEE
=g Oemand Load [KvA]: [IEEESS
i)




Panel Schedule

36 3 BN 16 MCE Jnd ExF 1 300 0.30

- D B P-G F 37 32 11 16 MCE 3ud SPARE 0.00
ag 33 BN 16 MCE Jud SPARE 0.a0
39 34 Rz 16 MCE Jud .0 1 200 0.20
40 35 Y12 & MCE 3ud s.0 1 150 015
41 36 Bz 16 MCE Jud s.0o 1 150 0.15
42 3T R15 16 MCE Jud SPARE 0.00
43 38 13 & MCE 3ud SPARE 0.a0
44 33 B13 16 MCE Jud SPARE 0.00
45 40 Fid & MCE 3ud SPARE 0.00
48 41 14 & MCE 3ud SPACE 0.a0
47 42 B4 16 MCE Jud SPARE 0.00
45 43 R15 & MCE SPACE 0.00
49 44 15 & MCE SPACE 0.a0
50 45 B1S 16 MCE SPACE 0.00
51 dE RiE & MCE SPACE 0.00
52 47 ~1E & MCE SPACE 0.a0
53 43 B16 16 MCE SPACE 0.00
= TOTAL CONMECTED LOAD
EE Blalnce check : B
e Load Tupe Lighting Sockets EXF S0 H.DO HWALC Others TOTAL
Al Connected Load (K] . 33.80
59 Demand Fa . 0.50
B0 Demand Loar /] . 27.15

P 5: Power Socket - QNS : Disconnect Switch - H.O: Hand dryer -AIC : Air Conditioning -EXF:EXHALUSTFAM 5.0 SLIOING DOOR




Panel Schedule

E D B G F Pl FEC FROM: 3 FPaMEL ENCLOSURE: FORM: 1 [4:10]-10E  CLELPERYE
1' Sk Circuit LB ['F!ﬁ'.?tlng CEB Type WS"i:e-[iu?'EE] Load Type Mo, of points Faink Load [w] Load Fer z‘haSe (k) Sensor LCF ET:I:Sc?n Remark.=s
3 1 R 16 MCE an3 Lighting g 4 33 & 0.20
T z w1 16 MCE Fu3 Lighting E 33 0,20
3 3 Et 16 MCE e, Lighting 3 33 0.1
3 4 Rz 1 MCE Fu3 SFARE .00
0 5 v 16 MCE e, Lighting 9 33 0,30
1 3 Bz 16 MMCE: au3 Lighting 12 & .10
2 7 Rz 16 MCE an3 SPAaRE 0.00
3 & W3 16 MMCE au3 Lighting 1 & a3 & .10
4 3 Ez 1€ MCE Iu3 Lighting 3 33 0.10
5 10 Fid 16 MCE au3 Lighting 10 33 033
6 1 w4 18 MCE Fu3 ighting 1 4 33 14 0.08 1
T 12 E4 16 MCE an3 . 3 & 0.07
8 13 ] 15 MCE 343 ightig & 5 | A1 ] @[ 7
g 14 w5 16 MCE Fu3 Lighting Fﬂ | Bl B 0.03
0 15 ES 1 MCE Fu3 Lighting ; 0.7
. 16 R 16 MCE e, Lighting 3 0.1
= 17 WE 16 MMCE: au3 Lighting 4 a3 RE
I 18 EE 16 MCE an3 Lighting z 33 0.07
4 19 R7 16 MMCE au3 SPACE 0,00
5 0 VT 1€ MCE Iu3 SFPALCE 0.00
B 21 E7 16 MMCE au3 Lighting 4 a3 013
T zz Fig 16 MCE Fu3 SFACE 0,00
" 23 W 16 MCE an3 SPACE 0,00
o 24 Jud Lighting
1
& BElalnce check : 8




Panel Schedule

-UDBP-GF

OE MO

DBP-FF WVOLTAGE & FREQ.:

Fa

e FEC FROM: PAMEL ENCLOSLIRE:
: SiN Circit CE Elqa]ting CE Tupe w,_':i':iie[-l::r:!;] Load Type Mo. of points Pairt Load [w) Sensor LCP BZL::Dhn Femarks
& 1 R1 20 MCE Fnd SOCKET 4 400
7 2 Al 20 MCE g SOCKET 3 400
g 3 B1 20 MCE Jnd SOCKET 4 400
g 4 Rz 16 MCE 313 SOCKET Z 400
10 5 Y'E 20 MCE Jnd SOCKET 4 400
11 G = 20 MCE Jnd 4
12 7 R3 16 MCE 3n3 2
13 g N3 20 MCE Snd
14 3 B3 15 MCE I3
15 1a Rd 16 MCE 313
18 n r'd 16 MCE 313
17 12 BEd 16 MCE 313 SOCKET 3 400
18 13 RS 20 MCE Jnd P.SOCKET 1 1800
19 14 Y5 20 MCE Fnd P.SOCKET 1 1600
54 E.00
5T HWAC Orhers TOTAL
] Connected Load
] Demand Laoad |
80

P.5: Power Sacket - OIS : Disconnect Switch - H.O': Hand dryer -AIC : Air Conditioning -EXF:EXHALST FAN

Foce e osce o JESe v o

=]




CABLE SIZING

»According to C.B current and taking
account of derating factors which effect on A empoiue deing facios
cable (temperature, grouping factor, depth, e’

| h | e e . Air temperature 15 0 2% K| 3% 40 £ 50 5
SOl t erma FESIStIVItY) PVC cablesrated 70°C 121 LS 107 I 092 084 075 066 055

] XLPE cables rated 90°C 115 1.l 1.05 | 095 09 084 078 0.72
»Icable = C. B =+ Derating factors

. . Reduction factors for groups of more than one multi-core cable in air
>F|nd SUltable Cable frOm ELSEWEDY CAB LES to be applied to the current-carmying capacity for one multi-core cable in free air
catalogue. s
Number of cables

Number of trays I Method of installation

2 3 4 (3 9

1 1.00 0.88 0.82 0.79 0.76 073
1.00 0.87 0.80 0.77 073 0.68
1.00 0.86 0.79 0.76 0.71 0.66

Cables on
perforated trays

g .2
1 100 100 098 095 091 - %: D &

2 1.00 0.99 0.96 0.92 0.87 - bk 220

3 1.00 0.98 0.95 0.91 0.85




CABLE SIZING

w v w v
X Panel name : MCC-RFO2 VD upstream % 0.50% Short circuit level : g DF : 0.80 TCL (KVA) : 281.7 TDL(KvA): [22!
-
5 Fed from : TRANS Temp.—> a0
- MDB
. LOAD TYPE
. ] 1PH OR De-rating correction factors
REF KVA 3pH Installation e Calculated
Method
Tempratur

5 . A LA temperature

5 1 MCC-RFO2 MCC-RFOL 61.6 [Three_Phase{ 93.63 | 1170 125 MCCB Free Air 0.85 0.85 1 12953  PBxS50+25 mm® XLPE/PVC/CIN 14306 1 16 0
7 2 MCC-RFD2 MCC-RFO2 16.0 [Three_Phase| 24.32 30.4 32 Free Air 0.85 0.85 1 1 33.66 4x10 mm? XLPE/PWC/CU 54.1% 1 30 3
B 3 MCC-RFO2 EMDB 38.7 [Three_Phase{ 60.36 755 Free Air 1 B3 55 BO+25 mm® XLPE/STASPVC/| 14306 1 B 0

4 MCC-RFD2 CHLLLER-01 41.0 [Three_Phase| 62.32 779 1 B6.26 Bx25+16 mm?* XLPE/PVC/C 93.20 1 16 1

10 5 MCC-RFO2 CHLLLER-D2 285 |[Three_Phase{ 43.32 542 1 1 5996 Ax16 mm? XLPE/PVC/CU 70.81 1 45 1]
11 B MCC-RFO2 DBP-GF 33.933|Three_Phase| 51.5% 645 1 1 71.40 Bx25+16 mm? ¥LPE/PVC/CU 93.20 1 15 1
12 7 MCC-RFD2 DB-GF 3.8 |[Three_Phase| 578 72 1 1 799 Axd mm*® XLPE/PVC/CU 3251 1 15 7
13 B MCC-RFD2 DBP-FF 40.3 [Three_Phase| 61.18 76.5 1 1 B4 68 35+16 mm?® PVC/STA/PVC/] 2176 1 15 0
14 9 MCC-RFD2 DE-FF 16.8 |Three_Phase{ 2569 321 Free Air 1 1 1 35.55 4x10 mm?= ¥LPE/PVC/CU 5419 1 15 3]
15 10 MCC-RFD2 0.00 0.0 16 Free Air 0.85 0.85 1 1 1 0.00 1
16 11 MCC-RFO2 0.00 0.0 16 Free Air 0.85 0.85 1 1 1 0.00 1
17 12 MCC-RFD2 0.00 0.0 16 Free Air 0.85 0.85 1 1 1 0.00 1
18 13 MCC-RFD2 0.00 0.0 16 Free Air 0.85 0.85 1 1 1 0.00 1
19 14 MCC-RFD2 0.00 0.0 16 Free Air 0.85 0.85 1 1 1 0.00 1
20 15 MCC-RFD2 0.00 0.0 16 Free Air 0.85 0.85 1 1 1 0.00 1
21 16 MCC-RFO2 0.00 0.0 16 Free Air 0.85 0.85 1 1 1 0.00 1
22 17 MCC-RFO2 0.00 0.0 16 Free Air 0.85 0.85 1 1 1 0.00 1
23 18 MCC-RFO2 0.00 0.0 16 Free Air 0.85 0.85 1 1 1 0.00 1

41 19 MCC-RFD2 0.00 0.0 16 Free Air 0.85 0.85 1 1 1 0.00 1
25 20 MCC-RFOD2 0.00 0.0 16 Free Air 0.85 0.85 1 1 1 0.00 1
. ot oo =< [eslenl | .
27 bl

1 [ Panel Board Design MDEB EMDE MCC-RFO1 MCC-RF02 EMCC-RF02 Tray Sizing Ave ... (+) 4 »




CABLE SIZING

- MCC-RF02

1 | | b
MCC-RFO2 VD upstream % 0.72% Short circuit level ; 8 DF: 0.80 TCL (KVA): 77.0  TDL(KVA): | 61.60
b |
) MDB Temp.= 40
: VD Check
LOAD TYPE
FEEDER LOAD De-rating correction factors

4 REF KVA T OR Installat AT = Calculated Noor 20 RV .

: nstallation alculate T 0

3PH . Cable size [mm2) T A Lengt V.D %] voltag

Iz : Cables ™ B
h (m) drop

5
6 VRVU-01 5 [Three_Phase 20 Free Air : ; 4xd mm? ¥LPE/PVC/CU 7731 | 0.21% | 0.93%
. VRVU-02 85 |Three_Phase| 1282 | 162 | 20 | MCCB |  Free Air 0.85 0.85 1 1 1 1788 | & mmAXLPE/PVC/CU | 3251 | 1 95 | 7731 [ 0.25% | 0.97%
. VRVU-03 85 |Three_Phase| 1282 | 162 | 20 | MCCB |  Free Air 0.85 0.85 1 1 1 1788 | & mmAXLPE/PVC/CU | 3251 | 1 11 | 7731 | 0.2%% | 101%
g VRVU-D4 180 (Three_Phase| 27.36 | 342 | 40 | MCCB |  Free Air 0.85 0.85 1 1 1 3787 | &10 mmXLPE/PVC/CU | 5418 | 1 | 125 | 3.094 |028% | 100%
10 VRVU-05 85 ([Three_Phase| 1252 | 162 | 20 MCCE Free Air 0.85 0.85 1 1 1 1788 dxd mm? ¥LPE/PVC/CU | 3251 1 14 7731 | 0.37% | 1.09%%q
11| VRVU-06 180 (Three_Phase| 27.36 | 342 | 40 | MCCB |  Free Air 0.85 0.85 1 1 1 3787 | &10mm?NLPE/PVC/CU | 5418 | 1 | 165 | 3.094 | 037% | 1.09%
12 VRVU-07 7.0 [Three_Phase| 1064 | 133 16 MCCE Free Air 0.85 0.85 1 1 1 1473 dxd mm? ¥LPE/PVC/CU | 3251 1 18 7731 | 0.3%% | 111%
26 pemandload = Sl Bl _
a7




CABLE SIZING

- EMDB

k| 1 k| 1

Panel name : EMDB VD upstream % 0.57% Short circuit level : B DF: D.80 TCL(KVA) : 496  TDL(KVA): 39

Fed from : MDB AND GEN Temp. a0

) 0 e lﬂiﬂg: E De-rating correctiopifactors
; REF  KVA 1M Inst@llatioh = Calculated cable ize (mm2
: . . " Cable size (mm2) Iz

5 :
5] 1 EMDB POSTER PUMP 50 (Three_Phasel 760 | 95 [ 16 | MCCB Free Air 0.85 0.88 1 1 1 10.16 dxd mm? ¥LPE/PVC/CU | 33.66 1 a2 [
7] 2 EMDB ELEVATCR 90 |Three_Phase| 1368 | 171 | 20 | MCCB Free Air 0.85 088 1 1 1 1829 dxd mm? XLPE/PVC/CU | 33.66 1 2 1
3| 3 EMDB EMCC 169 [Three_Phasel 25.75 | 322 | 40 | MCCB Free Air 0.85 0.88 1 1 1 3442 dx6 mm? XLPE/PVC/CU | 41.14 1 2 |5
3| 4 EMDB EDB-GF 27 |Three_Phasel 410 | 51 | 16 | MCCB Free Air 0.85 0.88 1 1 1 549 dxd mm? ¥LPE/PVC/CU | 33.66 1 15 | &
0] 3 EMDB uba 160 [Three_Phase| 2432 | 304 | 32 | MCCB Free Air 0.85 0.88 1 1 1 3251 &x6 mm? XLPE/PVC/CU | 4114 1 15 | 3

Total Demand load 39.712 6036 | 755 | 8D




Bulk EqQuipment (SLD)










Bulk Equipment

Fed from : TRANS LOAD TYPE
FEEDER LOAD

1PH OR
3PH

REF KVA

LOAD LOAD TYPE
1PH OR
3PH

KVA

1 MDB MCC-RFO1 61.6 |Three Phase

2 MDB MCC-RFO2 16.0 |Three Phase POSTER PUMP Three_Phase
3 MbB EMDB 39.7 |Three Phase ELEVATOR 9.0 |Three Phase
4 MDB CHLLLER-01 41.0 |Three Phase =

5 MDB CHLLLER-02 28.5 |Three_Phase EMCC 16.9 Three_Phase
6 MDB DBP-GF 33.938|Three_Phase

7 MDB DB-GF 3.8 Three_Phase EDB'GF 2.7 ThrEE_PhESE
8 MDB DBP-FF 40.3 |Three_Phase UDB 16.0 | Three Phase
9 MDB DB-EE 16.9 |Three_Phase —

1 d load .
Total Demand loa 225-36 Total Demand load 39.712

Transformer=300KVA Generator




CUMMINS Recommended GEN

Recommended Generator Report - C110D5
Project - E33 EDU GRADUTION

Comments -

Frequency, Hz : 50.0 Generators Running in Parallel t 1

Duty : Standby Site Altitude, ft{m) ¢ 3610170
Voltage ¢ 2300400, Series Wye Site Temperature, "C ¢ 40
Phase t 3 Man. Altr Temp Rise, °C ¢ 125
Fuel ¢ Diesel Project Voltage Distortion Limit, %

Emissions ¢ Mo Preferance

Calculated Individual Generator Set Load Running and Peak Requirements

Running kW : 402 Max. Step KW : 55.4 In Step 3 Cumulative Step kW ¢ B34
Running kVA : 492 Max. Step KVA : 97.8In Step 3 Cumulative Step kWA ¢ 1328
Running PF : 082 Peak kKW : None Cumulative Peak kW ¢ Mone
Running NLL kWA : 00 Peak kVA : None Cumulative Peak kVA ¢ MNome
Alternator KW : 4025 Pct Rated Capacity : 45.8




Ecodial calculation




Light Current Systems




Data &
Telephone

Light

Current
Systems

Fire
| Access
Alarm Control




Data System
Components:

® Passive Components:
¢® Data Socket
¢ Patch Panel
¢ Cables
® Cable Organizer
® Power Distribution Unit
® Rack
A metallic box to put the device inside and its
height in units (1U=4.44cm), availed in

16-18-22-26-32-36-48 U.




Data System
Components:

® Active Components:

® Switch

® Core Switch

® Router

® Server

®* Fire wall




Telephone System

= Internal telephone network aims to connect the company telephones together

to call each other easily.

Extension Connectivity

Imnbound/Outbound Search &
Trunks [=="11} Playback Calls
Record = === from Desktop
o PCcos

| —— .
LA NMAN

Please note that no ‘

wriring goes directly to
the handset, all
connectivity is done on
your PBX ‘patch panel”

Qé é & storacall




Telephone System

components:

® Passive Components:
® IP Telephone

® Telephone Outlet

® Patch Panel

® Cables



Telephone System
Components:

® Active Components:

* |P-PBX
® Switch

®* Router




Data & Telephone System
Design:

DATA & TEL & MATV

4 TELEPHOME SOCKET (RJ4%) — CAT.6 , AT 0.3 METER HEIGHT
ool DATA SOCKET (RJ45) — CAT.E , AT 0.3 METER HEICHT
5 TELEFHOME SOCKET (RJ45) — CAT.E , AT 1.2 METER HEIL‘H'
e TV SOCKET {RJ45) — CAT.G
GROMMET BOX WITH 1MQO. 15{%229# DUPLEX SOCKET OUTLET,
B 1M, SINGLE TELEPHOME COUTLET AND 1WC. DATA OUTLET.
COMPLETE WITH FLEXIABLE CONMDUIT FOR INTERFACING BETWEEM
GROMMET AMD FURMITURE CABLE MAMGEMENT
IT BOX USED 25 MMZ COMDUIT FLOOR OF WALL MOUNTED
“M| Main Data Rack




Data & Telephone System
Design:
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Data & Telephone System




FIGAL I
NBUTH
N 4R
e, 1200 gE
2800 \ .
o 'I\i% 235{:] 0 1']' HB“«:‘ B 1
D?[i'\ 5T 1] .T
1340 78S
—

L |

4P UTP CAT 6 CABLE (TYPICAL)
[20 mm UPVC CONDUIT] \

EMBEDDED IN CEILING S| AB

DTN

_PX4P
< 125 m
MB




CCTV System

® Why CCTV system :

® CCTV system is mainly used to ensure safety and security by monitoring
entrance, lobbies and corridors to record every visitor and worker passing

through entrance.
® Avoid any undesired situation.




CCTV System

Camera

POE Switch

T.M’ 3 w?«‘cu':

L - -
/P N b Y
- ‘W ",
> () WY
p— v ]
.;. . b
TN 2

NVR

g

Storage

3 .._.\wl:w lﬂl
5 LY
1% N\r" h

®* Monitor




CCTV System

Design:
Legend:

CCTV SYSTEM

TYPE| SYMBOLS DESCRIPTION
| CCTv CCTV CONSOLE & MONITOR EQUIPMENT
2 NVR NETWORK VIDEO RECORDER,POE

3 || SWITCH POE SWITCH

INDOOR DOME CAMERA CEILING MOUNTED, 2MP

4 VARIIFOCAL LENGTH LENS AND INFERA RED RAYS
OUTDOOR BULLET CAMERA WALL MOUNTED, 5MP

5 IP67, VARIFOCAL LENGTH LENS AND INFERA RED RAYS.




CCTV System
Design:
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CCTV System
Design:

HALUTION

FECREATION AFEA

PRAYER: RO




CCTV System

Design(shop drawing):
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CCTV System -
Design (SLD):

B
=3
_E







Fire Alarm System

Why have a Fire Alarm System?

® Afire alarm system is intended to enable a fire to be detected at a sufficiently early
stage so that people who are at risk can be made safe either by escaping from the

fire, or by the fire being extinguished (also to prevent extensive property damage).

p—
—
—
VE——
e
p—




Fire Alarm System

Design:
Standards:

®* NFPA72 : National Fire Protection Association

_—
LD PR

Bl’ltISh Standards

O

® BS 5839 : British Standards

*\ Gl yaailagllay ymqllaic ol

® Egyptian Fire Protection Association Egyptian Fire Protection Association




Fire Alarm System
Components: =~
Inputs :

1) Smoke Detector.
2) Heat Detector.
3) Multi-Detector.
4) Gas Detector.
5) Manual Station.




Fire Alarm System

Components:
Outputs :

1) Strobe Light.

2) Horn.

3) Control Module.
4) Monitor Module.




Fire Alarm System

Legend:

ADDRESSABLE MULTI DETECTOR
ADDRESSABLE SMOKE DETECTOR
ADDRESSAELE HEAT DETECTOR
SSABLE ELECTRONIC SOUNDER WITH STROBE - WP Z.5M HIGHT
ADDRESSABLE MANLUAL CALL POINT 1.5M HIGHT

ADDRESSABLE FIRE ALARM CONTROL PANEL

'

Contral Madule
Maonitor Madule
2%2.5mm2 DC LINE FIRE RETARDANT r.:‘,ﬂ.ELElHElE.E-}

2X1.5mm2 LOOP LINE FIRE RETARDANT CABLE(105s)




Fire Alarm System

M _ Smoke Detectors EGY Code
Making the Drawings CAD: /

2 ginal) LIV G Cia3 Dgaaa gall A3 ._a.:‘,sh,._.s,;/«-o-\-r
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ALl 5 il Ll HLaa) LSV Ailaadl  30L 3y e ¢ fia
i (e g - y—aall G2 Ony Sie © O GOl s laie
L) L) diluall 3245 oSapi sia ¥ adll e OIS 13) JUA
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Fire Alarm System

Des| gn: Heat Detectors EGY Code
Making the Drawings CAD: / /
O—C Agmada gall 3 51 pall il oS Al diluall oy 55 Y G (1)
bl 0l o Y 2L N5 Yy jiaV
sV o aa iy (i 0,1 e Call Gl Gny Lasdl
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Fire Alarm System EG)Code

Design: Ayl 33l Ly o Ailia 3 st gl €5 503 ToFoo-T
EGY Code. i ek e e S
/ iy 8 jpa g Anati ) Ao ollly Aliciie 4y )) )55 da g} S 5
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Design:

SLIFE 14

Fire Alarm System
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Fire Alarm System




Fire Alarm System

i




Fire Alarm System

AUTO DIALER

INTERFACE WITH HVAC SYSTEM

INTERFACE WITH FIREFIGHTING

INTERFACE WITH SOUND SYSTEM

1

M,

T

LOOP-1
NO. OF UNITS =96

2X1.5 mm2 FIRE RETARDANT CABLE

IN 20 MM DIA CONDUIT

MAIN FRE ALARM CONTROL PANEL
2L00RS




Fire Alarm System

Design:

Fire Alarm Cables

EGY Code

LS ¢ el liall 1Y) ey Al DL (5 B, _m/

Cal S 13yl go o) (5 jlae dala Lgllan Td Llaadl i 6 any
1)) o S Siay) § ol enalls Sl Gl ) gal G jme
(CSLS Cady DL S 1Y 1) adlaall ye gl V) (e 08
Gl S i a Y oo Ji A W oo leelin ) oIS 1Y
el e Sl sxies

o cad il all 2 A s ga Ja Baies COua gl S 1Y)
Lalalls o G yped sl (555

sl i Lualisd) o ¥ Cumy LY Gileld sl g
3 ) Jae 3eliS e Sy

Joals Yaa) e lgakie dabue JB ) oDL JaY) e ¥

- sl g

Y-Y-1-¥

Y—-Y-1-Y

§-Y-1-Y

o—Y=-1—-Y



Fire Alarm System

Design:
Fire Alarm Cables

For Loop ( 2*2.5 mm2 — Fire Resistant Cable )
For Zone ( 2*1.5 mm2 — Fire Resistant Cable )

Fire Alarm Stranded
Stranded Fire Alarm Cables 500

Mulh-Core cables to BS EN 50288-7

Cable Description

Conductor Plain annealed stranded copper
Core Insulation PVC [ Polyvinyl chioride ) 105°C
Color coding W

Thr

FO ck
Assembly C nd cal
Outer Sheath PVC
Cable Marking = EL SEWEDY CAE le sho
Application

Supplier Catalogue

These cables are used for communication and signaling in fire alarm systems.

Nominal Cross
secticnal area
( mm?)

Product No. of
Code cores

FAOQ9001
FADO002
FADO?003
FADO004
FADO$005
FADD9004

1.00

1.50

WO BN

Nominal Thickness
of Insulation
[mm)

0.44

0.44

Approx. Overall
Diameter
(mm)

6.6
6.99
7.6
7.15
7.57
8.46

manuiaciunng year

Approx. Net \Weight
[ kg/km )

56.58
726
89.7

6%.31

90.63
1173




AcCcess
Control

System




Access Control System
Components

. Contact ‘




Access Control System
Design:

Connection:

Serial Connection * Bus Connection

Ly 1A Ay (2T
- o [~ ]
L

18-
EE




Access Control System
Design:

Switch
BUS Ethernet
cables
Contraller Cnntr}llnr Controllar
TCR/IP TCP/IP TCP/IP

Serial R5485

cables
Controllaer Controller Controller
fMax. 2 Serial
contrallers
Controller Controller Controller




Access Control System

Design: SN SYMBOL DESCRIPTION
Legend:
RIN R STANDALONE PROXIMITY CARD READER
ROU [ PUSH TO EXIT BUTTON
LA Lj_-g LOCAL ALARM UNIT
DC MAGNETIC DOOR CONTACT
£l B ELECTROMAGNETIC LOCK
A BN -




Access Control System




Access Control System




Earthing System




Earthing System

® Earthing

It is connecting the electricity network or conductive non-carrying current parts

of equipment in the building to earth.

Electrical
) Equipment
®* Important of Earthing s s Sy oo/
distribution of transformer | e
3: lvewire Ll —r* Passes through the
. 2/ \\ human body
* Provide safety to personnel. B [/ \
u I — .a_
Prevent damage to equipment. — o —

" Provide zero path for star connection




Earthing System

* Component

KEY

1 CPC 6 Exposed-Conductive-Part (Steel Column)
2 Exposed-Conductive-Part T Earthing Conductor ﬂfn.
3 Main Earthing Terminal 8 Earth Electrode {
. 4 Protective Bonding Conductor 9 PEN Conductor 1
- SOI' 5 Exposed-Conductive-Part (Water Pipe) 10 Paint of Source Earthing |
|
oL —v I
" Earth Electrode. Equipment |
- . |-
Earthing Conductor. ) L
N 9
T v =
6

- Supply S —- Installation ———————3»




Earthing System .
oA Y zed Y Wl Uaid LAl daiio. A0s LS culS LIS (agle,
AR Aplia (198 5l (071) Ga sl Calaglia Gl gl s sl Aagliad Aeiis

Figure 21 LY system

Design:
Aaglia il imals AU eladdedd (Bub o Anall A Rl LA A Cima)l Alle A LS

wb,mwwan‘nwbw,oww. ‘-_" 0 e a0 Y
oyl 0.0 On I el Ay Jedia

Low Current 0.5-1
Low Voltage 1-5
Medium Voltage 2.5




Earthing System
Design:

® Soil resistivity (4_point method) Wenner method

BS 7430:2011

BRITISH STANDARD

¥
L Table 1 Examples of soil resistivity in {m
ﬂﬂbn 1 i } Type of soil Climatic condition
Normal and high rainfall, Low rainfall and Underground
i.e. > 500 mm/year desert waters (saline)
conditions,
@— i.e.< 250 mm/
year
Probable Range of Range of values Range of
value values encountered values
encountered encountered
1 l 1 2 3 3 5
;r-".-"l _,-f"l,l"'_,.-"'l,"'J.-"'l,-l"4 rFFrrFrrFi\rrrrrrei J Alluvium and lighter clays 5 A A 1-5
Clays (except alluvium) 10 5-20 10-100 1-5
|II |i Marls (e.g. Keuper marl) 20 10-30 50-300 —
. . Porous limestone (e.g. chalk) 50 30-100 — —
E : Porous sandstone (e.g. Keuper 100 30-300 — —
E 3 i i sandstone and clay shales)
E S : Quartzite, compact and 300 100-1 000 — —
' ' crystalline limestone
(e.g. carboniferous sediments,
marble, etc.)
Clay slates and slatey shales 1000 300-3 000 1 000 upward 30-100
Granite 1000 — — —

Fissiles shales, schists, gneiss and 2 000 1 000 upward — —

igneous rocks

A Depends on water level of locality.




Earthing System
Design:

® Earth Conductor

1- CALCULATION OF MAIN FARTHING CONDUCTOR

1.1 According to BS 7430

e s olud L sl &k
A = - 10 % corrosion tolerance - (mm2) A - » ils

A cross section area of the main earthing conductor (mma2) ' 1 MVAgc ] 'JJ‘I\Q_,I\Z“
I fault current (ampere) 50645 sc -ﬁ.v,_ ) J--,:i\ -\é\& s éﬂ\)\-" '~r‘L~'
t duration of fault current (seconds) 1.00 " ’\:“ ‘\ﬂ\
K material coefficient of the main earth conductor (A.sgri{sec Vmmaz) Ier = Str l BSEL Oy
TSCT Bavsez% sl Jo sl aght Ot e sl s Ol
K = k*SQRT{LOGe ((T2+§)/(T1+B))} __L [531.22] Ty e Jl o gl
sCc™
where - V3+Zrotal sl o s 3l (J e el s Ol
T2 maximum permitted final temperature of the conductor(c) 250
T1 ambient temperature ofthe conductor(c) 40
Y
SELECTED CROSS SECTION AREA FOR THE MAIN COPPER CONDUCTOR (mm2) I = - {mm2)
NOTE: Metal k B

Copper 226 254




Earthing System
Design:

* Resistance of one Rod & combined rods TSblad— Nustens Swpumniio) shestrnton

arranged in line

1-CALCULATION OF SINGLE EARTHING ROD RESISTANCE

According to BS 7430:2011 + A1: 2015 Equation 9.5.3 Number of electrodes (n) Factor A
.
=2 anZ 1y 1656 ohm - 1.00
2mL d
3 1.66
where -
o Bhao Specific FHesistivity of the Soil [alhm.m] 4 2.15
L lerngth of the earth rad [m]
d diameter of the earth rod [m] Sidinch 5 2.54
2.87
7 3.15
2 -CALCULATION OF EARTH RESISTANCE MULTIPLE RC LINE
According to BS 7430:Z20171 + A1- 2015 Equation 3.5 8.5 8 3.39
_ 1+ Ada _
| Be=Rr| — Rror = [[457 lohm 9 3.61
fal
where - o= RS 10 3.81

For electrodes equally spaced around a hollow
square, e.g. around the perimeter of a building, the
equations given above are used with a value of A
taken from Table 3.

For three rods placed in an equilateral triangle, or
in an L formation, a value of A = 1.66 may be
assumed.

Specific Resistivity of the Soil (ohm. m)

FResistance of Singw _ﬂ
Mumber of Rods ar:l.lncl thﬁru

Space of FHods in Metres [m) L
Appropriate factor fram Table 2

)
(),

=mz Ao

Mumber of Rods side of the square

=

| Earthing Conductor arthResistance hAW




Earthing System

D eS I EI n - Aocording to BS T4:_3l]:2l]11_+.ﬂ.1:2[_l15 Equation 3.5.5

] Fe L2 |
R.. = [F= = 5o t"“"{. wchl ) | e =
where -
p Rho specific resistivity of the =ail (ahm. m)
L the total length of conductor [m)
P . f d o} the depth of burial in metres [m)
ReS I S t an C e O ro u n d Diameter of the round conductor or _ |ﬂ-ﬂ1421|
cross sectional area of the strip [m)
k has the value of 1.56 far strip ar 1.83
C O n d U CtO r for round conductor.

® The total resistance

WR = WFgq + WPt

of LV system

=

Combined sustem earth resistance [albm)

1R

a | - Tase 1 o

0.213 + 0231




D eS i ! I n ) 4- THE COMEINED EARTH RESISTANCE OF THE RODS & CONDUCTOR (LOOP) AS FOLLOWS

1R = 1R + 1/Rta

o Th e total res | Stan C e R = Combined system earth resistance {(ohm)

1R = 012 + | 0601

of MV system :

| Earthing Conductor

| EarthResistance MV | EarthResistance LC |

4- THE COMBINED EARTH RESISTANCE OF THE RODS & CONDUCTOR (LOOP) AS FOLLOWS

® The total resistance

1/R = 1/Ror + 1/Rta

of LC system

R = Combined system earth resistance (ohm)

1R

0.3895 + 1.650

Earthing Conductor EarthResistance LV EarthResistance WV EarthResistance LC




Earthing System




Thank You
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