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sLiol mussll Jguzdl o (1.8 .0 V,1) 2l i lg Zald Biall dadl e sy alazeald (CDL) e lil) qlladl Lol

DE-RATED CAPACITY
MV CABLE SIZE VOLTAGE
AMPERE MVA
3X500 mm2 AL 13.8 KV 320 7.6
3X240 mm2 CU 33 KV 290 16.6
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ralslall e 2als JSI (CDL) gl Al callall Jas colaws g 4505 2al> (Y) sue J) bobasell ouwds o2y
CF For substationXCD L on mv Single Loop — (Z?zl CDLi) X
Vedh oy dama ope Jo¥1 25l 4alell (CDL) ol il gllatl Lozl

CDL onmv Single Loop — 7090 x 0.9 = 6381 KVA
VedIN Y @8y dlass o dalidl 2l 4al=l] (CDL) oyel5idl @.Ua.ll gresi

CDL onpysinge 1oop = 7420 x 0.9 = 6678 KVA

(10) o3, Jlis
-yl | \V,/\._\.Qq‘aﬁ.'m}_n Yﬁ"‘ o. XVwLE.AE\_ngﬂJo.w}Jl‘.LQzJ\%L#M‘Mw‘
1.8, ITYAN L (CDL) el Al el ozl S13)

— alslall e Aslitl) Lol el Bl e Jrametll B laam o3y -

Loading % on MV Slngle Loop = CDL on MV Slngle Loop ><1 00
Ratlng Of MV Single Loop

eamxs L 1.08.0 ¥, 5 () 08y Jgomdl s <8 IV A iz aguingdl Yo 00 XY ulas 3,508 Aalel) disall Al
Lalxll

Loading % on MV Single Loop = 6381 =84%

7600
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(V1) o3 Jlie

S s Al Al cpidasea (i baswgio > LIS (Segment) alade K (e (CDL) ool ALl qlladl Josed| s

N

o Jiiddas. | Jit ddase

"le'ﬂ'uXY=0 16'5'-'2)(20

360m 1100 m
X=70)avy=
CDL-T7I5Kva =1 A
350m v=7 =4 x-1
CDL - 4100 Kva
= Y=2 200 m|

CDL-660Kvi ]
L 7

Y=64(0)X=2

120m CDL - 600 Kva

X=500)ayY=3
CDL = 800 Kva

420m Y=4 320m Y=5 350m
AL A
N ,/"-
& O
X=4 X=3
CDL=730Kva CDL - 680 Kva

1> LK (Segment) alzs S e ( Coincident Demand Load - CDL) gyl glladl ezl sl oy
L 2 Aslall e Cptlazes o basegta
CDL (x,x+1) =(QiLtx41 CDLi) X CF or substations
(X=7) dal=ll § daza (31 G (X=0) il 2l oo (V) @8y gdsll @ alade JSI el il ool ol @y Yol
( CDL (x=0,x=1) ) alaall he cpolilll llall Lol
CDL (x,x+1) = (CDL x; + CDL x,+ CDL x3+ CDL x4+ CDL x5+ CDL x5+ CDL x7) x

CF For Substations

CDL (x,x+1) = ( 4100+600+680+730+800+660+715) x 0.9 = 7456 KVA
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1aLsaT Joandl e alalall BLJ cyaliill qllall o)l

Segment CDL (KVA)
(0,1) 7456
(1,2) 3767
(2,3) 3227
(3,4) 2615
(4,5) 1958
(5,6) 1238
(6,7) 644

(Y=7) dal=l § dams ;51 G (Y=0) gl 2y (0o (V) 8y il 3 alada JSI ool ol ol Gl 02y Sl
CDL (Y=0,Y=1) aladll e cpolill qllall Lo
CDL (Y, Y+1) = ( CDL y;+CDL v+ CDL v3+ CDL yv4+ CDL yv5+ CDL v+ CDL Y7) X

CF For Substations

CDL (v,y+1) = (715 + 660 + 800 +730 + 680 + 600 +4100 ) X 0.9 = 7456 KVA
8ot Jgaell o alalall GLI el qllall Lol

Segment CDL (KVA)
(0,1) 7456
(1,2) 6813
(2,3) 6219
(3,4) 5499
(4,5) 4842
(5,6) 4230
(6,7) 3690
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VD % (x,x+1) =

s gl oy g5 35 2 Tl 23 S JaYT Ol

(V) o Jlie

oolie L plasiwl Ul § nadases (0 dawgia > LIS (Segment) alada (S e el (olases! dud cous!

CDL (KVA) on (x,x+1) XL (x,x+1)

Al dalall ceus (Segment) alade S (e all (olases| dud Clus @1y

K MV Cable

(X=7) ekl § dams ,31 G (X20) gdad) 2l oo\ 08y gdall 3 alaie Sl (alassl 2l Glus oy Nl

I Joasdl oy

Cable Voltage K
3X500 mm2 AL 13.8 KV 15170
3X240 mm?2 CU 33 KV 71222
VOV =8 TNV A iz asuingll Yew 00w XV LSS sl (o lass! Jolas s
JWS (0,1) aaall e aall (alass) ol o
7456 x 1.1
0 - = = 0,
VD % 0,1) 15170 0.54%
Segment CDL (KVA) L (Km) VD %
0,1) 7456 1.1 0.54
(1,2) 3767 0.2 0.05
(2,3) 3227 0.35 0.07
(3,4) 2615 0.32 0.06
(4,5) 1958 0.42 0.05
(5,6) 1238 0.12 0.01
(6,7) 644 0.35 0.01
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(Y=7) 2alsdl Ao ,51 g (Y=0) il Bl oo ¥ oy ikl § plasie ST i) oslisl B ol o Lt

VD % (v,y+s1) = CDL (KVA) on(y,v+1) X L (v,v+1) Jws
K mv cabie
VDY o = 745165;7%36 =0.18 %
Segment CDL (KVA) L (Km) VD %
(%)) 6813 1.1 0.54
(1.2) 6219 0.2 0.05
(2.3) 5499 0.35 0.07
(34) 4842 0.32 0.06
(4,5) 4230 0.42 0.05
(5,6) 3690 0.12 0.01
(6.7) 6313 0.35 0.01
(\A) o3, Jis

VY o8y JUll 3 2l dasgill ! Aaled sanll o Laes! A Jlom] s
A Uslal) o Aol e anygs alama (3T Q) bl (51 Aalsedl 24l o ] okl 2ad Jlon) lu o

VD% Total :(Z{I=X+1 VD% (X, X+ 1)

(X=7) g dalls Alazms ;57 5 (X=0) ikl Al oo\ oy il JalS) el Lol A oluws oy Yo

Segment CDL (KVA) L (Km) VD % VD% Total
(0,1) 7456 1.1 0.54
(1,2) 3767 0.2 0.05
(2,3) 3227 0.35 0.07
(3,4) 2615 0.32 0.06 0.8
(4,5) 1958 0.42 0.05
(5,6) 1238 0.12 0.01
(6,7) 644 0.35 0.01
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(V=7) dalol § Aazma ,51 G (Y=0) il Al (e ¥ oy ikl Sl sl (onlasiil Lad ol o3 LS

- Jws
Segment CDL (KVA) L (Km) VD % VD% Total
(0,1) 6813 1.1 0.54
(1,2) 6219 0.2 0.05
(2,3) 5499 0.35 0.07
(3,4) 4842 0.32 0.06 0.78
(4,5) 4230 0.42 0.05
(5,6) 3690 0.12 0.01
(6,7) 6813 0.35 0.01
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(12) o3 Jlie

-sLa1 JSad ! cus Jalasel! oS0 (CDL) oyl 5L @t Jozd) ool |

o Jii ddasa | Jii daaa

1 1 | |
Yoy gl AN DY B A dala 4 {
cpL- 600 Kva ( () )} =(()) CDL-350Kva
“(()) CDL-715Kva
coL-760kva () ) CDL - 4100 Kva = “(()) CDL-740Kva

= (()) CDL - 660 Kva
CDL - 600 Kva( O )=

cDL =800 Kva ( () )& =( () cDL=690Kva
- €0 CDL - 800 Kva ’
j‘. \J

II' 1K
, A
cpL-350Kva ( () )

~— ~— =(()) CDL-720Kva
CDL - 730 Kva CDL ~ 680 Kva

S S S, & S
CDL = 550 Kva CDL~650Kva CDL ~ 680 Kva CDL ~ 780 Kva CDL - 590 Kva

Wslall ¢y (Single Loop )bl 2al=ll (CDL) ol ikl glbatl Josedl Clus @y

CDL on MV Single Loop = (Z?=1 CDLl) X CFFor Substations
D) dy 4sbad) 4alel] (CDL) el olladl Jose!
CDL on mv singte Loop = (350 + 740 + 690 + 720 + 590 +780 + 680 + 650 + 550 + 350 +
800 + 760 + 600) x 0.9 = 7434 KVA
1Y 8y 5Ll 4alxll (CDL) el gt Jose!
CDL on mv single Loop = (4100 + 600 + 680 + 730 + 800 + 660 + 715 ) x 0.9 = 7456 KVA
A Aslall ceus Lzl L& (Coincident Demand Load — CDL) ¢yl ALl (qllall Josed| ol oy
CDL ForpiotPlan = (D3j=q CDLi) X CFon MV Single Loop
ool A allad) Jozd) + ) @03y ailid]| 4alell (CDL) ool @lladl Jozd!) = Jalasell JolT (CDL) el gllat) Joze!

bl AYe ) =L A x (VEoT+Vere) = .4 x (¥ o8, aslidll aalxll (CDL)
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(Y:) pdy Jlie

41 (CDL) cpal Al qlall Jaselly o+ YAT ale § 2L S Aaaiell Jlums) by potss Lalasey Jas dlasa pdge JI 2 lndl s>
! Jsasd) (39 Labasell L 281501 (ZONE) Gllasdl S5 ls JLes¥l culadss dlas bl l.cba T

Growth
Substation | Installed | Firm AI\_Cc;[ZSI Forecasted Load (MVA) Factor
Capacity | Capacity 2015
Name | (MVA) | (MVA)

(MVA) | 2016 | 2017 | 2018 | 2019 | 2020 | %

A 3x100 200 160 | 175 | 185 | 200 | 180 | 190
B 3%60 120 o5 | 104 | 110 | 116 | 100 | 110 5

C 3x67 134 Ur(‘:der o | ol o 60 | 100

Gt Sy balasel) Lol oMl Coguuell (CDL) cpalill qlladl ool Jlaz] o (71 +) ol oy

o YoV lale o gt Ve Bul Lalasell L 281531 (ZONE) GUaill a3 Jles¥l lader dbas Aulys @
ra U Aslall cews 3y ca Y YY 2
FLi=(ZFPLi)+ (ZFSLi) + (XFTLi)* [CDLror piot Ptan * 10%]

Fori=N+1,........ ,N+8

*Y.YY | O*Y.YY *Y.Y) Y.Y. Y.\ YA Y.\V Y.\ ‘ala.H
ey €L ey, & Ye. Y1 Yao yva FPL;

_ _ _ _ _ _ _ _ FSL;
FTL;

CDL;

Y Y Y Y Y Y Y Y plot
plan

¢ e &Yy ¢y YLy YA YAA YAY FL;

70 gaidl Juns e Sleiel 2adgill Jlas¥l Clus o*

A S gl Bylb.a



I foadl

s gl oy 1531352 Tads 231 oS JaYT Ol

(Y1) o Jlie

Y\ ody JUL 3 zssl) bl Lz a81501 (ZONE) lail) dadgall Jeasmtd! Bsd v
(N+8)ale JI A¥ -1 ale (3o Laslall clgine ilotld Lalasell s o815l (ZONE) Bllail) aBgall Juomtl) L sl o2y
A Aslal) e g

LP%;= (FL; ~XFFC(C;) x100
For i=N+1,........... ,N+8

Y Y | RFYLYY  RYLYY YooY Y«\d Yo AA Yoy Yot e\.ﬂ\
¢ $¢¢ ¢YY ¢y yey ¥4 YaA YAY FL;
$o0¢ to¢ to¢ $o¢ $o0¢ ¥Y. ¥Y. ¥Y. FFC;

YY) ZAY,A ALY ZANA Yo, /444, ZAY,Y L AN %LP;

(Y9) o, Jle

G Jas dama olo) ez 1 e % V- ¥ 055 ol adgia o - Y Y ale § Lol L 281531 (ZONE) BlUail) 285l Joamall A
bl Jals Jas dlazme pdgn (amass @iy Jidb (2 Y+ 19) plald Lllasel I 261l ol L | 3as
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dle il
(V) Jiw

i 293 JS 51931 M (pa 01950 Yp T+ Aflan ¥l dimLus (38w (i gllal! (CDL) ol bl Joo |
alus (0 18+ mlasd! Goeles ebidl Acudy 17+ &l glaldly ebidl Al calS13) padly $xle (alkbig S s
sl mlase

Yo Tl =T x (1) = JalSH ol slidl alass o Lus

Yo A=Y/ YT = o0 JSG Bus 1ol AsCull Bus ol o L) ala sie 4> Lo

Yol ee =10 x (7€) = ahhadl Goeleld sl mho ses 25 Lo
YalYYE=(1£8) + (FXY X VAL) = el slidl s 2ol JLoz ]

Yo = el polall 18 soebedd Bl ol €+ = Coanlil) alolall ol LaSCadl ol gl) Aadlly (Y) o8, Jglosed] o
el

1= 208 JleoS (DL F) o) Jolas o s (3) 03, Jooadl (1

ST = lasg Y osuad (CF) gpelidl Jalas of azs (1 +) @8y Joaedl (10

CDL = (X, CBi x DFi) x CF(n)
CDL = ((6x40+1x30) x0.6) x 0.636
CDL =103.04 A

(L) Yy, e =17, exe e x), VY = (L)) el cdbadl o

(Ya/tod V1. desedl 2800 lads Jlas¥l Gl 2> 3
(.o.el) JSH ol Jedl 28LS bl Jalas saall slidl mlose Jlez) Caogll

(1/1.3) (o) ()
V.vY 1. 31 ! YA LSl Olus gl
X . = \ Vet sl 3=le

(l.2.) YEV= I x (WA Y. YY) = Gelid cdladl Jos

Al VY= (£ x LYYY) VY = Gl cdladl sl
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2la9kSY AliyS 4l 9
Total Connected Load (KW) =4 X3 +2+2=14(KW)
14000
Total Connected Load (A) = =63.6 (A)
220x1.0

(V+-€) 03y Jgax e
Total Required load = (100%) X (10) + (30%) X (63.6 - 10) =26.08 (A)

(-¢) Jls

1 JLaot e 53tmas cils Y+ ez e Jong 55 ik (ppeil] Sl s
Sl (1 +) sue B g0l 8,501 (g5 8,61 5,50 (¥) sure

el (Y4) s Bles o iy Aeomme Lysle zylima By31s (V) sue
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Ol oS ¥ il Il 5,08 LBl g (£) sus
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8,6¥1 Jlea

1- Lighting Load (W) =2 x 10 x 100 = 2000 (W)

D.F=66%
2000 x 0.66
Lighting Load (A) = =7.5(A)
220x0.8
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Lalall el Jlesi-Y

2- Socket Outlet Load (A) = (100%) X 20 (A) + (40%) X 2 X 20 (A) = 36 (A)
AW sl Jas pads 3ok (e el Jleal Glus pesacl) oSy
ole (1) sae gdad Buslsdl 8,5ly el cdsd (VAL) wx sl 7zl dass (0S13)

Socket Outlet Load (VA) = 3 X 6 X 180 = 3.24 (KVA)
Socket Outlet Load (A) = 3.24(KVA)/220=14.7 (A)

4038 oblewd) Jlasi -1
3 - Water Heater Load (A) =3 (KW) /220 X 1.0 =13.64 (A)

cilo Ve v Loyt Jalay ol 1,0 auSS us g 1 SI1 o - €
4 - HVAC LOAD FOR ONE UNIT (A) = 2400/ (220 X 0.8) =13.64 (A)
TOTAL HVAC LOAD (A) = (100%) X (13.64) + (50%) X 3 X (13.64) =20.46 (A)

(Y-£) o8, JUbl LS adall cloas Jlasi -0
5- ELECTRIC STOVE LOAD (A) = (100 %) X (10) + (30%) X (63.6 - 10) = 26.08 (A)
Geald Jlas¥l Jla
TOTAL CONNECTED LOAD (A)= 7.5 + 36 + 13.64 + 20.24 + 26.08 = 103.46 (A)
F A 05 aell Jomedl Jlaz| 018 el cdgd (VA L) guuadl] Jezell ladds 7l o las | 2> 3

Total Connected Load (A)=7.5+14.7 + 13.64 + 20.24 + 26.08 = 82.16 (A)
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s Jles¥l e oz 65la) ek (gmnatd! e s |

 5,6) Jlasi -
Slasleg (g VAXE) 850y (sl X T0) Cliayold 3,l) lusg (V+) due susledl g dai 8y6) 8,518 (V) sue -
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(b b V) das oSS 3L (V) 2ae -

8,LY1 Jlasi -
1- Lighting Load (W) = (90%) x (2 x 10 x (4x18 +15)) + (12 x (2 x 36) x 1.8) = 2.97 (KW)
2970
Lighting Load (A) = ——  =15.9(A)
220x0.85

Lealadl kel Jlasi-Y
2- Socket Outlet Load (VA) = (5 x 180) + (75%) x (3) x (5 x 180) = 2.93 (KVA)
Socket Outlet Load (A) = 2.93(KVA) /220 =13.3 (A)
4L, S B32¥) Jlas -1
3- Electrical Appliances Load (KW) = (100%) x (10) + (75%) x (2) = 11.5 (KW)
11.5 X 1000

Electrical Appliances Load (A) = ——————— =61.51(A)
220x0.85
bl olase Jlasi-¢
4- Cooking Appliances Load (W) = (100%) x (2000) + (80%) X (1500) + (60%) X (300) = 3.38 (KW)
3.38 X 1000
Cooking Appliances Load (A) = —————— =18.01 (A)
220x0.85
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(V)-£) Jousedls 8568 bl cllatl e lelaay ey cilibiewd! Jlasi- 0
5 — Water Heater Load (W) = (2) x (2000) X (0.3) = 1.2 (KW)

1.2 X 1000
Water Heater Load (A) = ———— =546 (A)

n 220x1.0

6- HVAC LOAD FOR ONE UNIT (A) = 3000/ (220 X 0.8) =17.05 (A)

Sle Yo Loyas dola ol (Y)MS»QQJ_@\ Jezdl -€

TOTAL HVAC LOAD (A) = (100%) X (17.05) + (80%) X (17.05) =30.69 (A)

(o) el JLen¥! Sl |

Load Description Load (A) Jed| iy
Lighting 15.9 8,k
Normal Socket 13.3 ole zyle
Electrical Appliances 61.51 Wby S By
Cooking Appliances 18.01 bl &laae
Water Heater 5.46 S|
HVAC 30.69 Ayl oSl
Total Load 144.87 Jlea¥l Jlex)
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Qxprxg

P(KW) =
1p<1000

Q = Flow rate in m?/sec

H = Total developed head in meters

P = Density in kg/m?

g= Gravitational constant = 9.81 m/sec?

M, = Efficiency of the pump

Qxpr

P(KW) =
(w 367xNp

Q = Flow rate in m?*/hr

H =Total developed head in meters

P = Density in kg/dm? (1 kg/m’ = 0.001 kg/dm?)
N, = Efficiency

Qxpr

P(KW) =
(w 102xMp

Q = Flow rate in Lt/sec (1 m?/sec = 3.6 x Lt/sec)
H = Total developed head in meters

P = Density in kg/dm? (1 kg/m’ = 0.001 kg/dm"?)
M, = Efficiency of the pump

XHX P
P(KW) = Rl

75x1,
Q = Flow rate in Lt./sec
H = Total developed head in meters
P - Density in kg/dm?
1N, = Efficiency of the pump
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QxHxP

P(HP) =
3960 xNp

Q = Flow rate in GPM

H = Total developed head in feet
P - Density in Ib/ft?

M, = Efficiency of the pump

wllall oyl 50148

n (Overall efficiency) = np (pump efficiency) x nm (motor efficiency)
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Q=15M3/hr=66 GPM

H=12m=12X3.28=39.36ft

QxHx p
BHP(HP) =
3960xNp
66x39.36x 1
BHP (HP) = =1.093
3960x 0.6
1.093 x 0.7457
P (Kw) = =11

0.75
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BHP (KW) = =779
1000 x 0.7
7.79
P (KW) = =10.38 =11 KW
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PLUGS & SOCKETS
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ANSI American National Standards Institute

ASHRAE The American Society of Heating, Refrigerating and Air-Conditioning Engineers
ASME American Society of Mechanical Engineers

ASTM American Society for Testing and Materials

BSI British Standards Institution

CENELEC European Committee for Electrotechnical Standardization
CIBSE Chartered Institution of Building Services Engineers
CIE International Commission on Illumination

EN European Standards

FM Factory Mutual

IEC International Electrotechnical Commission

IEEE Institute of Electrical and Electronic Engineers
IENSA Illuminating Engineering Society of North America
IES Illuminating Engineering Society

IET The Institution of Engineering and Technology

ISO International Standards Organization

NEC National Electrical Code

NEMA National Electrical Manufacturers Association
NFPA National Fire Protection Association

OSHA Occupational Safety and Health Administration

UL Underwriters Laboratory

VDE German Standards
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Electric Power Generation: Transmission And Distribution
An Introduction To Electric Power Distribution

National Electrical Handbook Tenth Edition

Distribution Planning Standard Dps-02 Revision-01/Feb-2016

Distribution Planning Standard Dps-10 Revision-01/Feb-2016

Electrical Installation Guide Calculation For Electricians and
Designers

HVAC Equations, Data, And Rules Of Thumb

Lift and Escalator Motor Sizing With Calculations and
Examples

Lift and Escalators: Basic Principles and Design

Mechanical and Electrical Equipment For Buildings

el
Za el gl all-|

s il 285 Ja g i g ananal (el (5 paall 3581 Gl (ol Y1 Jalal)
(praad) Jlael 10 5Y1 Alaall) o) 8 4l oS il il

oS Ll (8 Al Sl iyl sl g Jasdads

il b 5l iS5

Glacaal 3 Sha

S oAl 2kl ddias mranal
Jae )l clacad)

IV e all - Al (b 5l

el ¢ A AL el Clyadl)
L) aal el ¥
By S. N. Singh

By J. Paul Guyer, P.E., R.A.

National Fire Protection
Association

Saudi Electricity Company
Saudi Electricity Company
IET

Arthur A. Bell Jr., Pe

By Lutfi Al-Sharif

By Dr. Sam C M Hui

Walter T. Grondzik & Alison G.

Kwok

i 5 SIY) ) gall -



http://www.electrical-knowhow.com
https://electrical-engineering-portal.com/
http://www.sayedsaad.com/montada (Lils i sic)
https://www.researchgate.net/

https://powerknotsra.com/



	Book Cover
	عنوان الكتاب
	الفهرس
	1
	2
	3
	الشركة السعودية مثال
	4
	5
	قيم الجهد والتردد للدول العربيه

