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1}y oOutline of Power Generating Facilities

a.

Boiler
a) Type
b)Y Maximum continuous

<)
d)

e)

rating (MCR)

Number of unit
Fuel

Draft system

Either natural or forced circula-
tion drum-type, subcritical,

reheat, outdoor type

Suitable capacity with 300 MW net
output at Tr. end

2 units/plant

Coal and o0il for emergency

Balanced draft system
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Turbine
a) Tvype : Reheat, condensing, tandem com-
pound type
b} Rated output at
generator end :  Suitable capacity with 300 MW net

output at Tr. end

¢) Steam conditions
Main steam pressure
at turbine inlet : 169 kg/cm?
Main steam temperature
at turbine inlet : 538°C
Reheated steam
temperature at
IP turbine inlet : 538°C
d) Number of unit : 2 units/plant
e) Rated condenser
vacuum : 710 mmHg
£} Rated speed : 3,0001rpm
Generator
a) Type : Horizontal-shaft, totally enclos-—
ed, hydrogen cooled type
b} Rating :  About 406 MV
c} Number of unit : 2 units/plant
d) Power factor : 0.8
e) Rated voltage : 1B.3 kV or appropriately
f) Number of phase : 3
g) Freguency : 50 Hz
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Transformexs
a} Main transformer with off-load tap changer
Type :  3-phase, OFAF, outdoor type
Capacity & number : 380 MVA x 2 sets
Voltage : 18.3 kV or appropriately/230 kv
b} Station service transformer with off-load tap changer
Type 1 3-phase ONAF, outdoor type
Capacity & number : 25 MVA x 2 gets
Volfaqe : 18.3 kV or appropriately/6.9 kv
¢} Starting transformer with on-load tap changer
Type :  3~phase, ONAF, outdoor type
Capacity & number : 30 MVA x 1 set
Voltage :+ 230 kV/6.9 kV
Switchyard
a) Bus‘configuration : One and half circuit breaker
system, double bus
b} Distribution system

Voltage r 22 kv
Transformer . 230/22 kV, 40 MVA x 1 bank
Circuit breaker :  Metal-clad type

Main circuit

breaker : 1

Feeder circuit

breaker : 4
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f. Emergency Generating FPacilities

Type Package type gas turbine driven
Rating:

Gas turbine 17,500 kW x 1 unit (at 40°C)

-

Generator 35,000 kvax 1 unit, 6.9 kV or

"

appropriately
Fuel + Light oil
g. TFuel Handling Facilities
a} Coal Handling
i. Storage Capacity: 313,000 tons (full load operation
of 600MW for 60 days)
ii, Ceoal Unloadsr
Capacity : 1,300 tens/h
Number : 2 sets
iii. Coal Unloading Conveyor
Capacity : 1,600 tons/h each
Number : 2 sets
iv. Stacker
Capacity : 3,200 tons/h
Number : 1 set
v. Reclaimer
Capacity : 1,200 tons/h each
Number t 2 sets
vi, Stacker/Reclaimer
Capaéity : 3,200 tons/h/1,200 tons/h

Number ;1 set
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b) ©il Handling

i. Unloading arm : 1 sets (Heavy oil)}
ii. Air separator : 2 sets (incl. 1 set for light
0il)
iii. Flow meter t 2 sets (inel, 1 set for light
‘0il)

2} oOutline of Civil Works

a,

Land Reclamation
a) Land Reclamation for 600
b) Formaticn Level
Ground level :
Existing ground level:

Cooling Water Intake Facilit

MW: 600,000 m?

EL+4.00 m

EL+2.00 m

ies

a) Inlet of Intake Channel for 1,200 MW

Velocity of intake water

: 0.3 m/sec

Elevation of éhannel bed : CDL -5.0 m

b) Intake Channel for 1,200 Mw
Sectional area of stream : 220 m?
Velocity of intake water : 0.3 m/sec
¢) Intake Pit Structure for 600 MW
Size : 20mx 25 mx 10 m
(invert level: CDL -5.0 m)
Maximum usable flow: 61.4 m?/sec
Screen well : 4 pcs
Pumping well + 4 pcs

d) Cooling Water Pipe for 600 MW:

gl 2.0 mx 4 lines
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¢. Cooling Water Discharge Facilities for 1,200 MW
Box culvert : 70 m {3 boxes), 170 m (4 boxes)
Open channel t 297 m
Revetment open chammel: 1,267 m
Channel Outlet
Velocity of discharge water: 1.11 m/sec
(L.W.L. tidal conditions)
Elevation of channel bed i CDL ~1.0m
d. Fuel Handling System
a) Fuel 0il Tank Foundation for 600 MW
Capacity of tank: about 34,000 k{ x 3
(#50.360 x 18.260 m height)
Foundation type : Displacement of gravel and sand
b) Harbor Facilities
i, Harbor

Length Width

Coaler berth = 60,000 DWT

1 berth 300 m X 25 m
0il tanker berth : 5,000 DWT

1 berth 140 m x 10 m

Small craft berth : 560 GT

1 berth 50m x 5m
Wharf crown height : EL 3.00 m
Coaler wharf: Open~type wharf with coupled bat-
tered piles
01l tanker, small craft wharf: Wall of concrete
block type
Structural types shall be studied in detail if it
is possible to be find more economical one after

soil investigation.



ii. Channel and Basins

Water depth of access channel and basing:

(below elevation level) : EL-16 m, FL~B.5 m, EL-5 m
Width of access channel : 200 m
Side slope : 1 : 3
Area of turning basin : 685 mx 500 m
iii Causeway
Length of causeway : 2,700 m

Height of causeway crown: "EL+3.00 m
. Width of causeway crown : 20 m

c) Foundations for Coal Storage Yard

i. Coal storage yard: 50 m (W) x 250 m {I) x 4 lanes

ii. Foundations for stacker : 1 lane

iii. Poundations for reclaimer : 2 lanes

iv. Foundations for stacker-reclaimer: 1 lane
Road
a) Access Road

width : B.00 m (2 lanes)

Pavement :  Asphalt concrete
b) Main Road in the Plant

Width : 8.00 m (2 lanes)

Pavement ¢+ Asphalt concrete
Drainage System for Rain Water and Sewage Water: 1 set
Landscapin§ in the Power Station Area and Access Road
Dike for Ash Disposal Pond (Area for 10 years for 600‘MW)
a} Height : EL%4.00 m at crown
b} Width : 6,00 m at crown
¢} Material: Soil (for well compacted)

Rubble stone (for protector of both sides

of soil embankment)
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3) Outline of Architectural Works
a. Buildings
a) Powerhouse

i." Building Area .

Total building area :

Total floor area

Total.building volume:

ii. Substructure

Pile

Foundation

iii, Superstructure

Frame

Roof

Floor

Exterior wall

Interior wall

6,880 m?
19,730 m?

193,340 m3

High strength prestressed
concrete pile or bored pile
Reinforced concrete, tie

beam

Steel structure

Corrugated resin coated
steel sheet with insulation
materials and éartly RC
structure, asphalt. water-~
proof, and cothers

R.C. structure, tile and
mortar finish and others

Corrugated resin coated

steel sheet wuth insulation

materials and partly con-
crete hﬁllow block, sand
textured coating

Concrete hollow block,
paint on plastered and

others
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Ceiling :  Suspended ceiling, acoustic
board, asbestos board and
others

b) Service Building (2 stories)
Total floor area : 2,740 m?
Foundation "+  Reinforced concrete; foot-
ing foundation

Superstructure Reinforced concrete and

Y

other materials
c) Appurtenant Building (workers house, storchouse, con-

trol house and others)

b. Stack
Type :  Steel made, collective, inside lining
Height : 85 nm
Diameter : 3,300 mm

Foundation: Reinforced concrete, high strength pre-
stressed concrete pile or bored pile

Outline of Transmission Line and Subsﬁation

Transmission line system will be-interconnected wifh the
existing transmission line 220 kV x 2 cct (Suez-Cairo line)
ffom Sinai Coal-fired Thermal Power Station through a newly
constructed New Suez Substation(about 42 km off the power
station}.
a. Transmission Line

a) Ayun Musa PS - New Suez S8

Voltage 220 kv

Size of conductor 620 sq.mm x 2

Kind of conductor

apaC  (All Aluminum Alloy
Conductor)

No. Qf circuit : 2 circuits x 2 lines



Line length 1. 40 km {except the part of
canal crossing and branch
line to existing T/1.)

b} 220 kV branch line

Voltage : 220 kv

Conductor :  AAAC 620 sgmn x 2
No. of circuit : 4 circuits
Length + 1.5 km

c) Canal crossing cable

Voltage : 220 kV

Conductor : OF cable 2,000 mm?
No. of circuits : 4 circuits

Length : 2.0 km

b. New Suez Substation

a} Bus configuration for 220 kv yard will be a double
bus, single breaker system,

b) Drawing out facilities for 220 kv transmission 1line
will be one circuit breaker three disconnecting switch
system.

c) A conventional SF6 gas insulated circuit breaker will
be used,

d) 220 kV drawing out facilities will be installed as
follows.

i; Four circuits for Ayun Musa Power Station
ii. Two circuits for Suez Transformer Station and
.another two for Sakr S.8S.
5) Communication System
a. Micro Wave Communication System: 1 system

b. Power Line Carrier System (PILC): 1 system

{using optical fiber)
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220 k¥ 2 cet & Type

Qezign conditlion

Hao. af circuits 2
Soan 50 n
Harizontsl angle 3?
Vertizal angle G.1 7T
Conductor
Size ARAL 520 naz x 2
Dia - 2.1 mm
¥eicht 1674 kgfkm/ona cand,
Rzx, tsnslon 5500 xg
Gr. Wira
S5tre 130 nnz Compuund wice
with Optical filer
Oia i7T.4 om
welght TES. 9 kg/km
Rar. tenaicn 3250 wy
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Type 320 om Smcg 20 pe
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220KV AAAC 620mm? x2 | two circuits Tower . B&C Type

220KV 2cct € Type
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220 %V 2 cct B & € Typa

Design Condition

Re. of circuit
Span
Heritontal angle
Vertical angle
Conductor

Sizm

Diz

Welight

Max. tension
Gr. Wirs

Size

Dia

Weight

Hax. tension
Insulater

Typa

Weight
Wind pressure
ing pres. to wire

Wind pres. to tocwer

350 =a

30

G.¥ T
ARAL 620 nuz ® 2
28.% mm
1674 kg/kmfone cond.
5500 kg

!Jn‘nnz Cowmpound wlire
with 0Ptical fiber
17.4 oo

785.9 xg/km
3208 kg

320 mr Saog 20 pe
2 string

2200 kgfeach
560 kg/each
90 kq/nz

255 kglnz
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220KV 2cct D Type
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VARTHTOLS &Y SHUETBHTETH S,

1983784 15666 mill. kWh
1987788 28846 mill.  kWh
198889 31.184mill. kWh
1980,790 33.646mill,~kWh
OB o RBEMGmONB N~ A 7.5 L. E ton ( 9.1
CFiB)
us $/ ton )

AR EAR 440 L5 ton
TR B 46.5L.E, ton
AR 471 1L ton
(A—2 LI VTHR)

BEoOLBROBERME ., TRABAT S L X 51
MOMBH LB Eb Liks 2B bhsEHED»
mMHAI e Ba - BHREMMOPBACH L rT
RN

Thibb
_»Eﬁé 6,600Kcal kg
ik 10,000K cal ke

7.6 1.1 % =49L.Eton

B 9 505Keal /kWh
6,500Kcal kg

X 4.9L.1 = 1.66millimes kWh

(FEmsh®E : 39% )
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# 2-12 cConstruction Cost
Unit: = 106 LE (% 106 uss)
(1) Generating Facilities
Equipment 262.0 (318.3) - 262.0 (318.3)
Erection 42.2 (51.3) 19.56 (23.8) 61.8 {75.1)
Civil works 10.4 {(12.6) 18.3 (22.2) 28.7 (34 .8)
Architectural works 34.0 (41.3) 16.1 (19.6) 50.1 (60.9)
Harbor facilities 28.3 (34.4) 7.6 (9.2) 35.9 {43.6)
Sub-total 376.9 (457.9) 61.6 (74.8) 438.% (532.7)
Unit Construction Cost
{LE/XW (USS$/XW)] - - - - 730.8 (887.8)
{(2) Transmission Lines
and Substation
1) Transmission line 25.6 {31.1) 7.5 {9.1) 33.1 (40.2)
Unit Construction Cost | L
{103 LE/km (103 US$/km)] - - - - 760.9 (924.1)
2) Substation 10.8  (13.1) 2.3 (2.8) 13.1 (15.9)
Sub-total 36.4 (44.2) 9.8 (11.9) 46,2 (56.1)
(3) Engineering Fee 5.4 (6.6) - - 5.4 {6.6)
{4) Total {(1}+(2)+(3) 418.7 (508.7) 71.4 (86.7) 490.1 (595.4)
{S5) Contingency 16.7 {20.3) 3.6 (4.4) 20.3 (24.7)‘
(6} Grand Total (4}+(5) 435.4 (529.0) 75.0 (91.1) 510,4 (620.1).

This project will be implemented in 3 phases continuously,

as shown on the construction schedule,

# 2-

13 Bﬁdget for Each Pha

5

Items E.
lst Phase 63.4
2nd Phase 207.5
3rd Phase 164.5

Total 435.4

Unit: x 10° 1E (x 10° uss)

c. L.c.

(77.0) 24,1 {29.,3)
{252.1) 32.6  (39.6)
(199.9) 18.3 (22.2)
(529.0) 75.0 {91.1)

T
87.5
240.1
i82.8
510.4

otal

(106.3)
(291.7)
(222.1)
(620.1)



# o2-13 4 O MR H W

unit: x 10° Le (= 10° uvs®)

E.C. L.C. TOTAL,
1984 4.0 (4.9) 1.2 (1.5) 5.2 (6.4)
1985 54.0  (65.6) 8.2 (10.0) 62.2  (75.6)
1986 121.6  (147.8) 19.0  (23.0) 140.6 (170.8)
1987 183.9  (223.4) 29.5 (35.8) 213.4  (259.2)
1988 58.7  (71.3) 15.9  (19.4) 74.6  (90.7)
1989 13.2 (16.0) 1.2 (1.4) 14.4  (17.4)

TOTAL 435.4 (529.0) 75.0 (91.1) 510.4 (620.1)
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Anmnual Annual

Salable Operation Salable GWh Salable Operating
Fiscal Year Capacity Hour at Consumer Price Revenue
(MW) (Hr.) end  (GWh) (mill./kWh) (10 LE)
1988 No. 1 300 4,655 1,232 21.81 26.8
No. 2 300 1,133 299 21.81 6.5
Subtotal 600 5,798 1,531 21.81 33.4
1989 HNo. 1 300 7,008 3,700 23.55 87.1

«2017 Mo. 2 300 X 29 vears X 29 vears ¥ 29 years
Subtotal 600 121,945 107,300 23.55 2,526.9
2018 ©No. 1 300 2,342 612 23.55 14.6
No. 2 500 5,8%5 1,550 23.55 36.5
Subtotal 600 8,217 2,169 23.55 51.1
Total 2,611.4
Total Repayment {(including intefest} 903.5
Total Operating Expenses (excludi.n'g depreciation) : 609.0
Cash Balance ' 1,098.9
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#zO2-11{1) Overall Construction Program (Tentative) lst Stage

\\ VEAR & MONTH _ 1983 1984 1985 1986 1987 1988 1989

ITEM _ - 7i8rol10p12) 1 21 314:5(6|718fopolnf2j2|4|e|8l10li2|2 |46 |8 oz 2} 4|6l iohizi2] 46 (8 o2l 2la le g liclz
: a Ly ] y
FINANCING AND OFFICIAL PROCEDURES _ SL‘“fo}’_nI__g_I'PP_lJE ‘@——é?ﬁ’;pr I‘gci | L AEDk ek

Appy .

IR ot Il¢§L01
TENDERING/CONTRACPING AND RELATED PROGRAMME = :

CAD [ Tor] Consitl Hant

! :"H_T.Ijssue. %}xl £§-2 : g%—B
rendey Jodumhents - - ]
reda%jg il ing ;om&letaor
Harbour facility 2. Land reclamation of Power Plant : iN thra ledetahat ibn
xt 4 < .
i Detailed design of main equipments & materials of Power Plant® for 300MW x 2 : - . i FDUW@%;%ﬁgq)fpr i1st-unit Einisthﬁ dork
£ Boiler, T/G foundation for 300MW x 1.5 Building works for powerhouse of ist unit Deltailed mesiqn‘EZQ' . 1
— B Detailed design, manufacturing, delivering & erection of New Suez Substation, civil/arch. Fouhdatlidn [& |[Ededtioh Phink i odkd bl chvlial
works of outdoor foundation, control house, access road and other related works for substalt jor ' ¢ — L SALNG WoRKs
Detailed designing, manufacturing, delivering & installation of equipments & materials foi I [Prun Difting _53C91Y1“9h Cqmispibning
lst unit Power Plant with accessaries, coal unloading facilities, fuel, handling Mcntl%c Hing - qu;; .
facilities for 1ist unit, water treatment, Screen/scraper & intake pump for lst unit, & dr LVETRLng | v |w| Offl Take[ Olrelr
desalination facility, main transformer & switching yard facilities for 1st unit, machine | Aty halal &
shop equipments/materials & tools, EP and other related facilities J ] Tesk Eteam |Admission
Cdal tran pgrtatlan
. _ - s STETT: o 1rjighing {OorkKp
- Civil works of inteke/intake pit, circulating cooling water channel, discharge/outlet, L = 3

x foundations of fuel storage & transportation facilities, aux. equipments foundations,
E fresh water pond & tank, ash pond facility and other related civil works for lst unit
o z - - C1ots
% . Architectural works of service building, machine shop house, ware house, stack works pepvicp phad. [Agpyrgenant] Blldg [ Hiifishing porks
& incl. foundation, control house for aux. facilities for 1ist unit, gate & fense and St:lk
misc. works J
. HBldg orF gnd it jeinidsd dotkkb
Architectural works of boiler turbine-generator foundations and powerhouse for - : Fopnfakipn \"d L
300 MW x 1 {2nd unit) : for bnh Linhd " : >
Detailed designing, ménufacturing, delivering and installation of eguipwments and . o zect;on Com?%gélﬁg x |2¢ct /1)
materials for 220 kV x 2cct transmission line incl. Suez crossing facilities . - FopRHabion —1—
civil works of steel tower foundations and related works ] - ¥ yriLhging
bBatailed designing, manufacturing, delivering & installation of equipments & materials for Dicum Q}E}{ig Repeliving | CO”1§$}E;%rg—§%
2nd Power Plant with accessories, fuel handling facilities for 2nd unit, screen/ Eiggfiggkfjg - 19 ';rg 4
scraper & intake pump for 2nd unit, main transformer & switching vard facilities for 2nd : p w 2 b1k ll L
unit, EP and other related Ffacilities . Hydirg A Olrelr
. Civil works of foundations of fuel storage & transportation facilities for 2nd unit awe. StaraggTyata relsd 4 Rodd skebnl
equipments foundations, drainage system works, access roads/station roads, land clean-up ) dmi si5ipon
) works, wash pond facilities and other related civil works incl. plantation milsq. fwork
13. Architectural works of ware house, ‘worker's house, control houses of aux. equipments for !
ﬁ 2nd unit and other miscelaneous works
. § Eregtion
Py . T d 3
al Detailed designing, manufacturing, delivering and installation of equipments & materials : /’ | styinging
e for 220 kV x 2cct transmission 1ine Completioh
o incl. Suez canal crossing facilities : . o Av2 g
T2 KV R 2FCE 70

o . ' . : . Foundatlioh
Civil works for steel tower foundations and other related works t — C 3
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Data for Analysis

Oil-fired Coal-fired Remarks

Installed capacity 620 My 640 MW
Sending end capacity 600 MW 600 MW
Station service loss kWh 3.5% _ 6.25%
Utilization factor 80% 80%
Transmission and
Distribution losses 12% 12%
Annual generation _
at Generator end 4,344,960 MWh 4,485,120 MWh
Annual Salable energy
at consumer end 3,689,740 MWh 3,700,200 Mwh

. 6 6
Construction cost 466.4 x 10 LE 510.4 x 10" LE
Operation and: 6 6
maintenance cost 9.3x10° LE (2%) 10.2x10° LE (2%)
Administration cost  2.3x10° LE (0.53) 2.6x10° LE (0.5%)
Annual Fuel Consumption 958.1}:103 ton 1,521.5x103 ton
Fuel price 5180(148.1 LE)}/ton $59(48.6 LE)/ton - Theoretical basis

4

$9.1(7.5 LE}Y/ton $56.5{46.5 LE)//ton Actual basis

(Subsidiged price}

Fuel Cost 141.9 x 102 LE 73.9 x 10° 1E - Theoretical basis
7.2 x 107 LE 70.7 x 10" LE - Actual basis

Durable years 30 years 30 vears

Plant efficiency 39% (2,205 kcal/kwh) 39%(2,205 kcal/kwh)

ffuel calorific value 10,000 kcal/kg 6,500 keal/kg

Annual Cost 153.5 x 102 LE 86.7 x 102 LE - Theoretical basis
18.8 x 10" LE 83.5 x 10 LE - Actual basis

Annual saving cost : - " 5 - Theoretical basis

(Benefit cost by - -71.1 x 10" LE - Actual basis

coal-£iring)

Subsidiged annual cost 153.5 x 102 LE g6.7 % 102 LE - Theoretical basis
18.8 x 10 LE 12.4 x 10 LE - Actual basis

Generating Cost 35.3 mill./kWh 19,3 mill./kWh - Theoretical. basis

at Generator End 4.3 mill./kWh 2.8 mill./kwh — Actual basis

Salable Price at 41,6 mill, /kWh 23.5 mill./kWh - Theoretical basis

Actual basis

Consumer End 5.1 mill./kWh 3.4 mill./kWh



Benefit/Cost Ratio (Discount rate: 8%):

Sinai Plant

Construction Cost:

510.4 x 10° g

Anmial Disbursement and Present Worth:

Alternative Qil-fired Plant

Present Worth

466.4 x 106 LE'

Present Worth

Year Disbursement at 1984 Disbursement at 1984
1984 | 5.2 | 5.2 4.8 4.8
1985 62.2 57.6 56.8 52.6
1986 140.6 120.5 128.5 110.2
1987 213.4 1692.4 195.1 -154.9
1988 4.6 54.8 68.1 50.1
1989 14.4 9.8 131.1 8.9
Total 510.4 417.3 466.4 381.5
Total Annual Costs: 86.7 x 10° 1E 153.5 x 10° LE - Theoretical
basis
12.4 = 1b6 LE 18.8 x 106 I.E - Actual basis
Present Worth of 664.3 x 10° LE  1,176.1 x 10° LE - Theoretical
Annual Expenses for basis
Durable Year (30): 95.0 x 106 LE ‘144.0 x 106 LE ~ Actual basis
Benefit/Cost Ratio:
Cost: (417.3 + 664;3) x 106 LE = 1,081.6 x 106 LE -~ Theoretical
(417.3 + 95.0} x 106 LE = 512.3 = 106 LE - Actual basis
{8inai Plant)
Benefit: (381.5 + 1,176.1) x 10° LE = 1,557.6 x 10° LE- Theoretical
(381.5 + 144.0) x 106 LE = 525.5 x 106 LE- Actual basis
(Alternative oil~fired plant)
Benefit _ 1,557.6 x 10° L _ . - Theoretical
Cost 1,081.6 x 10° LE basis
Benefit = 525.5 x 106 LE = 1.03 - Actual basis

cost

512.3 x 106 LE
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Project: 300 MW x 2 Units First Coal-Fired thermal Power Project

Fuel System: Dual Type

Main fuel: Coal
Stand by fuel: Heavy oil
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outline of power plant:

Output:

320 MW x 2 units at generator
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300 MW x 2.Units First Coal-Fired thermal Power Project

Projectt
Fuel System: Dual Type
Main fuel: Coal

Stand by fuel: Heavy oil

Annual fuel consumption: {for 300 MW x 2)

1,521,000 ton/ann.

Appfox. Coal: .
(L.H.V. ‘about 6,500 kcal)

0il: 958,000 ton/fann,
{domestic production)
Available doz(.zesitic coal: {Maghara Coal Mi.ne in Sinai)
Approx. 300,000 ton/ahn.
Regquired impcrtation coal:
- Approx. 1, 221,000 ton/am‘l
Exportable addxt:.onal oil capa(:lty by coal- fir;ng

ApPDTOX. ‘35:8,000 ton/ann.

Outline of the Power Plant Facilities with Transmission System
{interconnection line}

(1) Harbour facilities for imported coal unldading
'Bert_h facility fdr unloading of ccal, oil and others:
A = 500 m (for 60,000 DWT. coaler and
5,000 ton oil tanker)
Dolphin type

Approach channel and basin to the berth
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Depth:
Dredging Area:

‘Coal unloader:
and . conveyer

(2) Fuel storage yard:

for coal

'Causewag system:

~ 15 m

-About 730,000 m?

1,300 ton/hr x 2

Jetty type
constructed by earth and rock filling
using dredged materials

length = 2,700 m .

stm:age capacity 335 600 ton, 60 days
for 600 MW
50 m x 300 m x 16 m x 4 piles

(5}

{6}

Qutline of power plémt:

output:

Steam conditions:
Main steam temp.:

Reheater steam temp.:

Condenser vacuum:

Boiler:

Stack:

Turbine:

Generator:

Seawater desalination

Outline of tranimﬁissi_on system

Outline of T/L Route: Ayun Musa Pawe,

plant:

320 MW x 2 uni
300 ¥W x 2 uni
169 atg.

53B°C

538°C

710 pmHyg -

buel type boil
tutdoor type,
either natural
N,C.R. 320 MW :
(net output 30

Collective sta
steel made
Height: 85 m

Reheat, conden:
type

Rated output a
anits (net out
MW x 2 units) |
Main steam pre!
169 :kg/cm?
Main steam tem
Rated speed:

‘Horizontal-sha:

hydrogen cooli
Rating:: 400 M
Pover Factor:
Rated voltaqe.;
No. of phase:
Frequency: 50

Capability: 2
station service
(interconnec;i
crossing point

tunnel) - New
Intercormecticg




- \ .
EL BAHA

ALAL A E
‘g‘gl'4{A pf_’ﬂlrf‘ﬁ;‘u‘ Y
. e ‘

}_a'! :

B

MY x 2 Units First Coal=-Fired thermal Power Project

1 Type (5) Outline of power plant: ah \\it\
FEL Tl E (Y
: S ¥ 3y
Hain fuel: Coal : gutput: 320 MW x 2 units at generator i ) A
Stand by fuel: Heavy oil 5 SR LY
. 300 MW x 2 units at primary s/S \
ual fuel consumption: (for 300 MW x 2)
Steam conditionss 169 atqg.
Approx. Coal: 1,521,000 ton/ann,
[L.H.V. aboutr 6,500 kcal) Main steam temp.: 538°C
0il: 958,000 ton/amn. Reheater gteam temp,: 538°C
{domestic production)
i . <. : S Condenser vacuum: 710 punHy -
ilable domestic coal: (Haghara Coal Hine in Sinai) )
: - R,
Approx. 300,000 ton/ann. Boiler: Duel type boiler it .

outdoor type, balanced draft system
either natural or forced circulation
N.C.R. 320 MW x 2

nired importation coal:

: ST R ‘. )
".’,5— éj‘;- - _‘
19’0102‘@@ kb

e

. il bt 113
. '}H} - ;E 5 i m!!ﬂ-H
Approx. 1,221,000 ton/ann. {net output 300 MW x 2) e g o ! : A C R f__
: : : ) = I R : A o P "rh“i' P ‘ ’!“ Vi NASR PETROLEUM CO.[;
srtable additional oil capacity by coal-firing: Stack: Collective stack for 300 MW x 2 At vl - ; 3 %R‘\ '{jl i I 'ﬂ, ° Rf:FI,TNER‘If
steel made : i | r 7 . e fﬂﬂ!ﬁf | iu I‘ -
Approx. 958,000 ton/ann. Height: B85 m . i ]{M‘ “Hj"j;ii
. - 3
: : . e S Ll
ver Plant Facilities with Transmission System Turbine: Reheat, condensing, tandem compound - 2 o
line) ) '

type

Rated output at generator 320 MW x 2
units (ret output at primary S/S 300
MW x 2 units)

Main steam pressure at turbine inlet:
_ 169 kg/cm? .

A = 500 m (for 60,000 DWT coaler and Main steam temp.: 338°C

5,000 ton oil tanker} Rated speed: 3,000 rpam
‘Dolphin type - .

lities for imported coal unleoading

th facility for unloading of coal, ©il and othexs:

Generator: Horiz_qntalfsh;aft ;, totally enclosed,

roach ch};gmel and basin to the berth hydrogen cooling type

. Rating: 400 Mva
Depth: - 15 m : Power Factor: 0.8
Dredging Area: About 730,000 m* Rated voltage: 1B.3 kv
_ " Ho. of phase: 3
L unloader: 1,300 ton/hr x 2 . Frequency: 50 Hz
conveyey Causeway system: Jetty type - . . ‘
Constructed by eavth and rock £illing Seawater desalination plant: . o
using dredged materials ' Capability: 2,000 ton/day for

length = 2,700 m station service fresh water

(6} Outline of transmigaion system {interconnection line}
yard:z .

Outline of T/L Route: Ayun Husa Power Plant - Suez Canal
‘erossing point through existing

tunnel) -~ Hew Suez Substaiton ~

Interconnaction to existing Suez -

coal I% - Storage capacity 335,000 ton, 60 days
i for GO0 MW ’ :
50 m x 300 m x 16 m x 4 piles
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Water plpes (Replaced)

220 kV x | cck.
Q.F. Cable

220 kV x ] ect.
0.F, Cable

220 %V % 2 cct,
= T St
Q,F. Cable

Amual fuel consumption: (For 300 MW x 2)

Approx. Coal:
Oil:

Available domastié coal:

1,521,000 tonfann.
(L.H.V. about 6,500 keal)

958,000 ton/annm.
{domestic production)

{Maghara Coal Hine in Sipai)d

Approx. 300,000 ton/ﬁnn.

Required importation coal:

Approx. 1,221,000 ton/ann.

Exportable additional oil ecapacity by coal-firing:

Approx. 958,000 ton/ann.

Outline of the Power Plant Facilities with Transmission Systenm

(intercomneation line)

(1} Barbour facilities for imported coal unloading

Berth facility for unloading of coal, oil and others:

L= 500 m (for 60,000 DWT coaler and

5,000 ton oil tanker)
Dolphin type

appreach channel and basin to the berth

Depth:

Drxedging Area:

Coal unloader:
and conveyer

{2) Fuel storage yard:

for coal

for oil

{3} Cooling water system:
Intake
Intake pit

Scale of pit:

- 15 m
Mbout 730,000 m?

1,300 ton/hr x 2

Causeway system: Jétty type
Constructed by earth and rock filiing
using dredged materials

length = 2,700 m

Storage capacity 335,000 ton, 60 days
for 600 MW
S0 mx 300 mx 16 m ¥ 4 piles

Storage capacity 100,000 kJ{, 30 days
for 660 MW

¢ = 52.3 m, Height ~ 15.22 m,
Capacity 32,000 k{ x 3

Depth -5 m, length about 1,000 &

61.4 m3/sec for 1,200 MW

Capacity of pumping up: 30.4 m3/sec for 600 MW

Circulating cooling water pipe:

- Discharge:

(4) »ash disposal: for 10 years of

Ash produced capacity

¢i = 2.0 m/unit x 2
length = 1,472 m

R.C. culvert type .
Capability of discharge
e = 61.4 m?/sec,

length = 1,150 m

600 MM

per annum:
Approx. 304,000 md/annum/600 MW

Required area of ash pond:

Approx.

1,000,000 B?/10 years/600 MW
{average height = 2.70 m}

{6)

7N

SUU BW X < units at primary s/o

Steam conditions: 169 atg.

Main steam temp.: 53B°C
Reheater steam temp.: 538°C

Condensex va¢uuln: 710 mmHg

Boiler: buel type boiler .
Outdoor type, balanced draft system
either natural or forced cireulation
H.C.R, 320 MR x 2
{net output 300 MW x 2)

Stack: Collective stack for 300 MW x 2
steel made
Hedight: B85 m

Turbine: Reheat,. conden51ng, tandem compound
type .
Rated output at generator 320 MW x 2
units (net ‘output at primary S/5 300
M# x 2 units)
Hain steam pressure at turbine inlet:
169 kg/rm3
Main steam temp.: 538°C
Rated speed: 3,000 rpm

Generator: Horizontal-shaft, totally enclosed,

hydrogen cooling type
Rating: 400 MVA

Power Factor: 0.8
Rated voltage: 18.3 kV
No. of phase: 3
Frequency: 50 Hz

Seawater desalination plant:
Capability: 2,000 ton/day for
station service fresh water

Outline of transmission gystem (interconnection line)

Cutline of T/L Route: Ayun Musa Power Plant — Suez Canal
crossing point through existing
tunnel) -~ Mew Suez Substaiton -
Interconnection to existing sSuez -
Cairo T/L, distance: about 44 m

Voltage & No. of circuit:
220 ¥V x 4 cct

Conductor: 620 mm? x 2 ARAC
Canal Crossing: 220 kV x 4 cet, 2.000 mm? O.F. Cable,
length 2 km

supporting facilities:
Overhead line, steel tower for 2 cct
X' 2 lines

cutline of New Suez Substation:
Bus: 220 kV conventional double bus
bus cowupler: EEA system

Feeder: Conventional 1 CB, 3 DS type for
220 kv

Protection System:
For main relay . Transient comparison micro system

For sub relay Distance direction comparison power

line carrier
Telecomnunication system:

Load dispatching center - New Suez Substation:
Hicro wave systenm

New Suez Substation - Ayun Musa Power Station
Power line carrier system & Micro
Wave

Y




(x 2)

nn.
500 kecal)

Ctioﬁ)

al Mine in Sinai)

coal-firing:

zion Systen

oil and others:

and

Jetty type
arth and rock filling
terials

r 335,000 ton, 60 days

6 mx 4 piles

'+ 100,000 k£, 30 days

ht ~ 15.22 m,
k{x 3

th about 1,000

1,200 MW

or 600 MW

scharge

n?/annum/600 MW

rears/600 MW
= 2.70 m)

(6}

"

T sUu HW % 2 UnlTS at pr:marfIS/s
Steam conditions: 16§ atg,
Hain steam temp.: 538*C
Reheater steam temp.: 538°¢

Condenser vacium: 710 mmmHg

Boiler: Duel type boiler
Cutdoor type, balanced draft systom
either natural or forced circulation
H.C.R. 320 MW = 2
(net output 300 MW x 2)

Stack: Collective stack for 300 MW x 2
steel made
Height: 85 m

Turbine: Reheat, condensing, tandem compound
type
Rated output at generator 320 MW x 2
units (net output at primary S/5 300
MW x 2 units) )
Main steam pressure at turbine inlet:
169 kg/cm?
Main steam temp.: 538°C
Rated speed: 3,000 rpm

Generatorx: Horizontal-shaft, totally enclosed,

nydrogen cooling type

Rating: 400 Mva

Power Factor: 0.8

Rated woltage: 18.3 kv

NHo. of phase: 3

Frequency: 50 Hz

Seawater desalination plant:
Capability: 2,000 ton/day for
station service fresh water

Gutline of transmission system (interconnection line)

Outline of T/L Route: Ayun Musa Power Plant - Suez Canal
crossing point through existing
tunnel) - New Suez Substaiton -
Interconnection to existing Suez ~
Cairo /L, Aistance: about 44 m

Voltage & No. of circuit:
220 kv x 4 cct

Conductor: 620 mm? x 2 ARAC
Canal Crossing: 220 kV % 4 cct, 2.000 mm¥ O.F. Cable,
length 2 km

Supporting facilities: )
Overhead line, steel tower for 2 cct
% 2 lines ’

Cmtline of New Suez Substation:
. Busg: 220 kV conventional double bus
bus coupler: EEA system

Feeder: Conventional 1 CB, 3 DS type for
220 kv

Protection System:
For main relay ' Transient comparison micro system

For sub relay Distance direction cowparison power
line carrier

Telecommunication system

Load dispatching center - New Suez Substation:
Micro wave systenm

Hew Suez Substation - Ayun Musa Power Station
Power line carrier system & Micro
Wave
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