fyg.l"!-‘w o ] < - ‘
Alexandria Un : . L gy
]wpffﬂﬂi"ﬂﬂnﬂ A ,.l".x.*iN“RIﬂk "ﬂﬂmw“ﬂ
Bes sering Department UNIVERSITY W-q,
glectrical Engin 2023
g 2023 == W - - _-_"""-—-_____:
N T Aoy ) AShadl) g AR iy
e CIVRVLTY LT
G adl Gl fay

Third year (Power Section)
rime Allowed: 2 Hour (2 parts)

h Part 1

Question One:

It is required to design the electrical network of a hospital. The hospital has 1 floor (Ground Floor).
Breaker Ratings available are single phase breakers rated 16, 20, 25, 32, 40 A and three phase
breakers rated 20, 25, 32, 40,'50; 60, 80, 100, 125, 160, 250, 400, 630, 800, 1000, 1250, 1600,

2000, 3200A. The load data of each panel is given below. For each load specify the breaker rating
and appropriate cable size. Use cable tables provided in the exam. Show the rating of the

incoming breaker of the panel and cable size.

It is required to do the following:

1. Design and draw the single line diagram of the following electrical panels complete with
ratings of the incoming and the outgoing circuit breakers of all panels, and the suitable

incoming and outgoing cable size. Cables are all copper cables.

1.1. Ground Floor Questions
s. Part 1 is the operation theater and part 2 is

The ground floor is divided in two
the intensive care unit. Each part hall / number of its sockets on a UPS. Please answer

the following questions:

1.1.1. Ground Floor - Panel 1 is for the lighting loads of the floor. There are 45 circuits.
Each circuit is 0.8 KVA, 220 V. Demand factor is 0.85 for Panel 1. Show proper

breakers and in space. The incoming cable of this panel is laid in duct.
The operation theater

spare in :
Ground Floor - Panel 2 is for the operation theater Sockets.

is di he main panel of the
has UPS to feed sockets. The UPS panel is directly fed frnm t
building. UPS feeds 15 sockets each socket is loaded is 1.25 kVA,220V. Demand
gn a suitable UPS for the loads. Available UPS is 10,15,20,30 kVA.

1.1.2.

factor is 1. Desi ads. Ay
Draw second floor panel 2. Incoming cable is laid in duct.

1.1.3. Ground Floor - Panel 3 is for the Intensive Care unit. The lntensh{e care unit has
UPS to feed sockets. The UPS panel is directly fed from the main panel of the
building. UPS feeds 50 sockets each socket is loaded 0.5 kVA, 220V. Demand

1. Design a suitable UPS for the loads. Available UPS is 10,15,20,30 kVA.

Factor is |
Draw second floor panel 3. Incoming Cable is laid in duct.

1.1.4. Ground Floor - Panel 4 feeds the following loads: A
& 3 circuits, each has a heater of 2 kVA, 220 V igle phase Ay

& 2 instant heaters each is 16 KVA, 3 phase.
% 4 hand dryers each of 2 KVA, 220 v single phase
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* 24 circuits, each circuit is feeding a number of sockets with a load for each
circuit of 1.25 KVA, 220 V single phase,
Draw the single line diagram for panel 4 indicating all data required for the
incoming and outgoing breakers and cables and spare breakers. Demand factor in
Panel 4 is 0.8. Main breaker cable of this panel is laid in free air.

1.1.5. Ground Floor - Panel 5 is for air conditioning units. Panel 5 feec!s 3.0 air-
conditioning units (circuits). 20 circuits are rated 4 kVA, 220V and ..'!.D' c-.r:m'fs aT:E
rated 3 KVA. Panel 5 demand factor is 0.7. Main breaker cable of this panel is laid

st i ith all the
2. Draw the single line diagram of the main switchboard feeding the hospital above with a

required breaker and cable information. The diversity factor between the panels is 1.2. Manr;
breaker cable/cables is laid direct in ground. The cables are aluminum steel tape armore
cables. No derating factor is requiret_i cables are laid apart from each 'L'J".'.\'.'tEI.', | o
3. Design the earthing system for the hospital. Draw the earth bars and its cn;nectmn ::umn
main panel. Also, the connection from the rp@in panel to each panel, show the cross

of all cables used. | ) f
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T:: p::i:ed layout pertains to the electrical design of a public park. The park cir::'nmsts of a rnar: n
medium voltage 11 kV switchgear that is supplied power from two dtfferent utility sources. The
main medium voltage switchgear distributes electricity to eight ?ew1ce transformers through
three loop connections. The loads on the main medium voltage switchgear are as follows:

Loop 1 feeds the following loads:
1. Dry type transformer (01): 0.5 MVA, Loading = 82%
2. Dry type transformer (05): 1.6 MVA, Loading = 75%
3, Dry type transformer (06): 0.5 MVA, Loading = 70%

Loop 2 feeds the following loads:
1. Dry type transformer (02): 0.8 MVA, Loading = 85%
2. Dry type transformer (04): 0.8MVA, Loading = 83%
3, Dry type transformer (03): 1.6MVA, Loading = 80%

Loop 3 feeds the following loads:
1. 5-Star hotel, dry type transformer (07): 2MVA, Loading = 87%

2. 4-Star hotel, dry type transformer (08): 1.6MVA, Loading = 85%

=71 AW Ny
) .1.| L& F. |
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It is required to do the following:

1. Design the single-line diagram of the main medium voltage swftchgear fnr the park. Show
in your drawing the ratings of incoming, coupler and outgoing circuit breakers of the
switchgear. Also, include the connected load of the loops. Also, indicate the connected
load and maximum demand of the medium voltage switchgear, considering a diversity
factor of 1.2, Available rating of circuit breakers are 630A — 1250A — 2000A.

2. The medium voltage cables used in the design are 240 mm* AL/XLPE/STA/PVC. On the
park layout provided, the path of medium voltage cables is indicated by a single bold line.
Note that: The bold line shows only the path of the medium voltage cables, NOT their
number. Complete the following:

a. Draw a section of the trench for medium voltage cables originating from the
distribution room (Section A-A). Specify the trench's width, depth, duct size (if
needed), and filling material.

b. Draw a section of the trench for medium voltage cables (Section B-B). Specify the
trench's width, depth, duct size (if required), and filling material.

c. Draw a section of the street crcksing for medium voltage cables (Section C-C).
specify the street crossing's width, depth, duct size (if necessary), and filling

material.

Best of Luck
Ashraf Megahed
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CP1-T104-U04

CP1-T104-U0&
CP1-TI04-LI08
CPI1-TI04-L09
CP1-T104-10

CPI1-TI04-UT1
CP1-TIO4-U12
CPI1-T104-U13

CPI1-TIDS-U14

CPI-T105-U15
CPI-TIO5U14
CPI-TIO5UIT7
CFi1-T1D5-U18
CPI1-TIO5-U1?

Lross

ara

mim:

1.5 RM
2.5RM

4 RM

& RM

10 RM
& RMA
25 RM
35 RMm

SO5M /S5 R
TOEM S ISRM
75 5M / 505M
1205M J 70 5M
1505m / 705M
1855M / 23.5M

CPI1-TI0SU20 2405M/ 1205M
CPI-TIDS-U30 3005m/ 1505M

0.6/1 (1.2)

Multicore Cables, with Stranded
Aluminium Conductors, PVC Insulated,
Steel Tape Armoured and PVC Sheatheded

Product
Code

AP1-TI04-GI11
AP1-T104-G12
AP1-TI04-G13

kel

s Honal

LR

Current Raling

wﬂ#‘.

Aot

Medmum Conductor Resistan ot
i Leaket in Lovied by Lk lﬂrlreu [:?_uﬂe' Diameter
DC ot 20 °C AC at 70 °C ground duct {Sh:;nc!' d) Wi
Q/Em Q/Kkm A A A i
4 core cables - Cu/PVC/PVC s 180
12.1 14,6 28 22 21 1.9 235
7,41 587 36 28 25 hp 343
4,61 5.54 44 {3@ 35 16.6 454
3.08 3.69 &0 44) 4 7 610
1.83 2.1% 79 58 o) 0.4 a80
1.15 1,39 99 73) 83 Sy e
0,727 0.8702 131 95 105 aio 1640
0.524 0.6274 158 114 127/ -

4 core cables with reduced neutral - Cu/PVC/PVC 83 990
0.387 / 0.727 D.4435 / 0.B702 195 141 141 S 2680
0.268 /0.524 03214/ 0.6274 239 175 203 3“-3 3540
0.193 / 0.387 0.2319 /04635 282 209 243 -? i
0.153 / 0.268 0.1844 [ 06214 322 ':i'ﬂ 282 T‘-I'E il
0.124 / 0.268 0.15 /0.6214 341 ”%E? 323 ; S

0.0991 /0.193 0.1206 / 0.231% AQT 11 a7z abs 4 adss

0.0754 /0.153 0.0928 / 0.1844 472 3bb 441 52.4 Sl
0.0401 F0.124 0.0752 /0.15 532 419 507 58.2

Nominal Maoximum Conductor Resistance

Cross
sactional
ared
mm?

16 RM
25RM
35 RM

AP1-TI05-G14 S0SM/25RM

AP1-TI06-G15
AP1-TIO5G1é
AP1-TI05-G17
API-TIO-G18
AP1-T105-G1?

JOSM JI5RM
955M /S05M
120 SM/TOSM
1505M / 705M
185.5M /955M

o API-TI05-G20 2405M/1205M

AP1-T105-G30 300SM/1505M
AP1-TI05-G40 400SM/185M
AP1-TIOS-GS0 S0SM /2405M

DC ot 20°C AC at 70 °C ground duct 'I alr }
Q/Ekm Q/Kkm A A A mm
4 core cables - AL/PVC/STA/PVC
1.9 2.295 78 57 62 22.1
1.2 1.442 101 75 a2 25.7
0.848 1.0432 121 91 100 28.4
4 core cables with reduced neutral - AL/PVC/STA/PVC
0641 /12 0.7704 [ 1.442 14% 11 125 30.5
0.443/0.868  0.5327 /1.0432 183 137 158 345
0.32/0.641 0.385] / 0.7704 232 171 205 a8
0.253/0.443 03048 /0.5327 1285 197 239 497
0206 /0.443  0.2485/0.5327 297 223 273 457
0.1564 /0.32 0.1983 / 0.3851 338 18 ©§ a4
0.125/0253  0.1518 /0.3048 393 c,
0.1 /0.206 0.1222 /1 0.2485 445
00778 /0.164  0.0961 /0.1983 11
0.0605 /0.125 0.076 /0.1518 585
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Laid In

Current Rating

Loid in

APPIox.

APDIoX.

Diometer Diometer

Kg/fkm

670
?10
1105

1240
1600
2315
2750

3245
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