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§-2-5 Architectural Facilities

1)

Design Conditions for Main Facilities

Qe

Soil Conditions and Type of Foundation

Boring test with 3 bore holes was carried out at the
site in July 1983.3 {see attached Botéhoie‘Lﬁgs Pata)

The selection of types of foundations for the build-
ings and equipment should bé made on the basis of the
boring data.

Seyeré ¢conditions against settlement and inclining are

required of the foundations of the important heavy struc-

tures such as the powerhouse, turbine-generator pedestal,

boiler, stack- and other major equipment,

Therefore, the foundations 6f thé_iﬁportaht structures
have to be suppbrtéd by piles driven to thé'SOIid beariﬁg
stratum with larger than 50 of N-values and thickness of 5
m or more at the depths of dL—?O to - 30 m or deeper.

Fox detailed.study, the results of many more addition-
él boiing tests should be used.

‘As the piles for the abova—mentioned scil conditions,
the steel pipe piles ¢or the high strength prestressed
conerete piles that can penetrate the relatively hard

intermediate layers would be suitable, and the latter

‘concrete piles would be superior from the view point of

corrosion resistance and.cost.

The locally. produced concrete piles would not be able
to 'penetraté the intermediate layers -and the speeial
method of drilling the hole with the earth drill would
have to be resbfted to, if theéeflocal piles are to be

used.
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b. Main Materials

a} Concrete
Under water ceément will Be'used_for all the buiidinq
foundations and the super stfucturés on the wharf for
protection of salt damage, Portiahd cement will be
(used.fot_the super structurés of the other buildings,
Compréssive strength at 28 days - F¢ = over 210 kg/cm?

b} Reinforcing bars |

Round bars - . F

over 2,400 kg/cm?

peformed bars : - F over 3,000 kg/cm? -
¢) Structural steel -
Rust proofing measures will Se taken to the reinforced
concrete buildings due to seawater splash.
Rolled steel shape _ Fy =‘over 2,400 kg/cm?
2} Preliminary Design of Architectural Faciiiiies
&. Powerhouse
. a).  Plan and Elevation
i. .Based on the equipment 1ay0ut-p1aﬁned by the bower
plant design departmeﬁﬁ, column span is planned to
best suit  the equipmeﬁ; aﬁd bipinQ 1ayout and to
realize gOOd. structural_:design. - The heiqﬁt of
story is deterﬁined in considéré£ién of the height
of equipment, piéing spéce, spate for.maihtenance,
efb. .
.is. The fdllowing rooms are plannéd in accordance with
. the plént manning program. .
.i) shift room, locker room and toilet for ope-

rators on the 2nd floor -
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'i11) sShift room, locker room and toilet for instru-

rment maintenance crew, on the 1lst floor

1ii) Shift rooim, locker room and toilet for boiler

and turbine maintenancé crew on the ground

floor

iv) Adr conditioning equipment room for air-condi-

tioning of the above rooms, ¢éntral control

room and relay room, on the ist floor

b} Structural design.

i.

ii,

Loads and load combinations
The following loads are considered in the struc-
tural design,

i) Dead load

ii) Live load
iii) Wind load

iv} Seismic load

v) Crane load

vi) Active soil pressure

Combinations of loads are in accordance with the
standard employed.

Static analysis is made in principle for the
stress analysis of structures.

besign of sections of structural members is - made
in accordance with the standard employed.

Dead load

Deéﬁ loaé is.computed; in principie, on the basis
of the actual conditions. ' Aside from the main
equipment 10ad'and main piping load, the following
specific aravity values are used for maln mate-

rials.
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i} - Concrete 2,4 t/m?

ii) Structural steel 7.86 t/m3

iii) Soil : ' 2.00 t/m?
iv) Sand 1.60 t/m?
Live load

"Live load includes the load of miscellaneous
equiprent and miscellaneous piping; and the fol-
lowing values are used for stfuctutal frame design
with the load at the time of hauling-in of equip-
ment, load of dismantled equipment patté af over-

‘ haul and human load.

i) Roof _ © 100 kg/m?

ii) Office and shift room ‘ _ 300 kg/m?

i{i) Turbine room and operating.floor_]l,SOO kg/mz

iv} 1st floor and 2nd flcor ' -+ 500 kg/m2
v} Control room I 800 kg/m?
vi) Steel grating floox o 500 kg/m?
vii} Ground floor - - = : 1,000 kg/m?
viii} - Stair and corridor - 500 kg/m?
iv, 4ind load
The  maximum ' design wind' speed of 35 mfsec is .
adopted, based on the”meteofbldqical'statistics.
The vertical distribution of wind load and tﬁe net
pressure COefficiéntidePEnding upon shapé are.in
accordance with the standard empioyed;:”
v. Seismié¢ load -

The total lateral force is to be obtained by the
total weight above ground lével muitiplied by

0‘050
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The distribution of lateral force at' {ndividual
levels will be in accordance with the standard

employed.

- Crane load

A 60 ton travelling crane will be installed in the
powerhouse, for overhaul and maintenance of equip-
ment, .

The maximum wheel préssure of the crane is obtain-
ed by the maximum reéaction caused by the dead
weight of crane and the apprdacﬁinq distance of
the hook. The crane load is treated as a moving
load of the maximum wheel pressure, and the impact
factor in the vertiéal, lateral andzlcngitudinal
directions is considered based on the standard

employed.

As the result of the preliminary design on the

basis of the foregoing design load conditions, the

quantities of main materials are as fellows.

Steel frame 5,700 tons
Conérete '13,000 m3
Reinforcing bars 1,300 tons

Pile . . : 700 pcs
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c). Design of appurtenant facilities:

i. Ventiiéfing‘Syétem
Véntilating facilities satisfyian the féllowing
conditions will be installéd for the turbine-gene-
“yator fooﬁ, battery rbom,gcoai mill room, belt
conveyor room, toilet,-kitchen and sﬁower Toom,
with the heat geénerated by the eqﬂiﬁmént taken
into considération.

Frequency of Air Change

Turbine—generatof room o More than 10 tiﬁes/hour
Battery room . More than 13 ﬁimes/hdbr
Coal mill room - : Méfe thén 10 timeé/hour
Belt éonveyor fOom ; _ More than -5 times/hour
Toiiet, kitchen and shower room - More than 10 times/hour

As a result of the preliminary.desiqn on the basis
of the above design conditions, the'furbine-qeﬁe-
rator room will‘havé the.forced ventilatiné system
_consisting éf the roof §entilétinQ'fans of 670,000
mS/hoﬁr capacity and the -air suppiy fans"ﬁith
-special iﬁlet air Filter for dust énd sound.proo£¥

ing.
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Air ¢onditioning syétem
The centrél control xoom, relay room, communica-
tion equipment room and shift room will be air-

cOnditionéd at 21°C and 50% relative humidity.

As a résult of the preliminary design, the air

conditioning unit of 230,000 keal/hr of cooling
éapacitf and 29,700 m/hr of air volume will be
installed.

Others

Sewage treatment facilities will be installed to
treat  the sewage and rain water drainage for
ré-use for irrigation of plants in the power plant

grounds.
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b. Service Building

a) Plan and elevation

Based on -the manning prograr blannmd by the power

plant design department, the: following facilities,

room and sYstems are planned to be  arranged in the

. service building.

i.

Superintendent rﬁom, engineer rooms, conference
LOOms, locker rooms, shower rooms, toilets, etc.
Chemical laboratorf and chemist office

Simulator room and class rooms for training .
Dining f00m and cantéen for guests and engineers
Medical office for first aid |

Hechaniéal and electrical rboms for aifcéndition-
ers

Height of stories is plannéd in consideration of

'_ceiling height and airconditioner duct space

b) Structural design

i.

Loads and load combinations
The following loads are considered in the strue-
tural design.

1) bead load

“ii) Live load

iii) seismic load

Combinations of loads ére in accordance with the
standard employed.

Stafic_analyéis is made in prinéiple for the other
analeis of structures. Design of sections of
structural members is made in accordance.with the

standard empléyed.



5 - 247

i, Dead load
Live load is computed, in principle; on the basia
of the actual conditions. The specific gravity is
in accordance with that of the powerhouse,

tii. Live load -

The following live loads are used for structural

design.

1) Roof | 100 kg/m2
ii) oOffice ‘ B 300 kg/m?
iii} sStairway, corridor and toilet 300 kg/mz
-iv} . Simulator room ' 800 kg/m?

iv. Seismic load
The total lateral force is to be-obtained by the
total weight abéve ground level multiplied by
0.05,
The distribution of 1lateral force at individual
levels will be in accordance with the standard
employed.

v. As the result of preliminary design baséd on the
above 1oad conditions, the'quéntity of cbﬁcrete
and materials are as follows.

Céﬁcrete ' 2;100 m?

Reinforcing bars ‘ - 216 tons
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Equipment’ design

i. Ventiiatinq facilities

iii.

Ventilating facilities should be equipped with
locker room, ariconditioner room, dining kitchen,
store room, toilet and shower room in accordance

with the following conditions.

Rooms No. of Ventilation
Locker room More than 10 times/h
Airconditioner room More than 18 tiﬁes/h
Dining kitchen More than 10 Eimes/h
Stérage house More than 8 times/h
Toilet More than 10 times/h
Shower room More than 10 times/h

BEach room will he equipped with the ventilating
féns in accordance with.the above conditions.
Aircoﬁditioninq facilities

Except the ventilated rooms and houses, aircondi-
tioning facilities should be equipped tolmaintain
room temperature and humidity at 25°C and 50%
respectively. As the result of preliminary de-
sign, airconditiéning capacity will be 300,000
Xcal/h with air flow of 25,360 me/h.

Others

Waste water wili be treated by waste water treat-
menﬁ plant s¢ that the waste water can be reusable
for watering the pldnts planted within the power

plant compound.
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Table 5-18 Borechole Logs
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ARDAHAN - ACE

'consm;Ti&G ENG[.NEERS IN SOIL r".E(:HANICS, FOUNDATIONS & MATERIALS TESTING

PROJECT 3 Myiin Musa Coal Power BORE NO.i . B4 .

CStation

DATE OF WL, 2

A. Wadie

I' | r\,\\t l‘n_

CROUND LEVEL;. .. 3-87  WATER LEVELS .. ...
5 SAMPLING DATA| LABORATORY DATA
Q E Lol P
N N -
l; b DESCRIPTION é -‘ég o '{*:'*ES du [%0| yolwye L. ]P.L
i HER I ST
| © < o) Tl E e | e Y2 2 2
m| N o3 1= o o cme|”
77,
7272
'/// . _ _
170 Yellow hard silty clay with
Y/ /74 limestone fragments +
Vv
- ] A.7b
“/// - ag |t
124 //_/ Tresp
-V ]
s
v
. ,’//‘
IJ .-c.’:./‘-"A
d-070wy Yellow dense clayey silty fine 3] 50
] sand '
14 |
.t 3.0
9 14
' 31 1,921 1
Yellow hard silty clay traces in 24 25. 4
of fine sand’ :
3.0
.4
U-_S.“ 28
Yellow stiff_silty clay with .
traces of fine sand ' i2 21
Yellowish hard clay with trace:
) of limestond and iron oxides
N COuRBINATE YV COORDINATE ¢
ENGTSEER CHECKED BY DRAWN BY DATE :
M. Hanna A. Wadie July 7th, 1983 -
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~ ARDAMAY - ACE | :

CONSULTING ENGINEERS IN SOIL LECHANICS, FOUHDATIONS & MATERIALS VESTING

LS

PROJECT Ayuin tusa Coal Power BORE NO.1. *MSHEET NO.S L3

CEEATEGn s DU T e e s e s e T e

CROLND LEVELS.. ... }:61 . WATER CEVEL: . DATE OFMAL:__

. SAMPLING DATA| LABORATORY DATA
_ 5 |l : oL . ‘ _
Gt ; vy £ - B - .
DESCRIPTION e e o Yo 1 : Y
o lga 1.7z e [P0 Diduwe jL.fe.t
) = O] O & | ;:J>‘_,! —F :
- 2= & = ﬁ s 53 |hh' 1 Imm b ) A
) . 5‘ i: =t - = :.-:‘-: sz o ot G s %
JY.0
Yellowish medium gray silty a . 6.24
fine sand _ ‘ ‘ '
2.7
13] . 35 ¢.08
White calcarious v. stiff silt: 14 27 ' 13
clay. '
1.5
Light gray very stiff calc. :
$ilty clay : 1.5 U.s 5 .13 be .1
Yellow siity clay with trace of
- sand and with iron oxides at : ' : C o
29.0 m. . 1. 78 23 is.s
‘ ) . ' 3.0 : :
ie| 62 21.B
17 100 .6 p.ook |
CON COuRDIEKEATE o : UV COouRDEEATE
ENGIREER 1 CHECKED BY _ BRAWN LY : ' DAFE

M. Hanna \ . e : ' f
A. Wadie o JRNFLEN A, Wadie July 7th. 1983




CONSULTING ENGINEERS 18t SOIL HECHANICS,

5 - 254

ARDAMAN - ACE

FOUNDATIONS & MATERIALS TESTING

PROJECT !

_Ayuin Musa_Coal Power BORE NO.i. .. .
; Station . :

B-4, ...

e SHEET ROGE 4

CROWND. LEVELS,...... . 167

J

LVATER LEVELS i

_.DATE OFW.Ly3 . .

_ y " | SAMPLING .DATA | LABORATORY DATA
i | to o ha oL _
o % A - j] . _
- DESCRIPTION é g%} Ao 5&5 qu 1%0| Dyguse it 2.1
= |04 of &« |« Gk 7 : :
v [ Z| = |8 g e ] 7 sl =
B hux>;; a2 | M [z A A
Yellow very dense medium to finp
sand with pockets of silty
clay Cpe 100 |
4 .
18 noo 'p.23 -
Yeilowish.brown laminated;hard
silty clay with traces of fine 20 s b1 .9
sand with gypsum erystals at g
37.5 m and sand at 39 m.
5.5
21 41
3100
100

Y CODRDINATE

ENGINEER ¢

M. Hanna
‘A, Wadie

N COuRDINATE &

CHECKED Y 3

SRS

DRAWN BY ;

‘A. Wadie.

CDATE ¢

July . 7th. 198)
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ARDAMAN - ACE

CONSULTING ENGINEERS IH SOIL MECHANICS, FOUNDATIOHS & PATERIALS TESTING

Station

PROJECT . Ayuin ”“é..‘?}?:??..-‘.’ﬂff?}:mt%ﬁ MOM: .. .Bz4

CROUND LEVEL:. ... '-87  OWATER LEVEL: .. ..

LDATE ©FVLL,

SAMPLING DAt

al 2 : LARORAIURY  DATA
!-'! Ek ‘ : : o M-
vl L DESCRIPTION L 9 E el 8 T P N T
Pl - - gizzl | 1eE e ol Dudwic Lot
wl ! X = lod of = e JOit— i
e 2 E Az EHE S anda o | 2] 2
Wﬁl X ;‘3 g | z ez (2!2 aFY fTua Y F4 ‘a
T
7 ‘ :
ﬂ?ﬁf,“i
s
_J//./ )
1_;4 _///
4 ;(C/ /] i
V]
S
272
-,, 7 7] .
Gray very dense sand with tracds
of gypsum crystals 2.0
Dark gray hard silty ¢lay
with interlayers of clay stone
and traces of gypsun crystals.
5.0
Gray silty sand with gypsum 1.0
' crystals .
56 [~ [ END OF DORING

Y COORDINATE & -

N COORDIGATE 3

ENGINLER - ‘ 1 CHLCKED BY &
M. Hanna '
A. Wadie _ [ R Y )

DRAVY DY

A. Wadie

H AY § F

July 7th. 1983
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ARBAMAN - ACE

CONSULTING ENGINEERS [t SOIL MECHAMICS, FOUNDATIONS & FATERIALS TESTING

. . . . - . + 1
PROVECT : Avuin Musa Goal . . BORE No.i . B> . SHEET to.: 175 7
Power Station - .
CROUND LEVELS. .. . .2:4m  WATER LEVEL: .. . ... .. .. ..DATE OFH.L--_._.........
P 2 SAMPLING DATA LABOR_’\TOR\ DATA
= f[w . .
. o : e — =
P C . g E . AN ) . : :
1T PESCRIPTICN é EZ . “-_! E:‘:g T [ D,IGWC_ Lilen
nl g AR CE 2y v e
1 8- _ _ - SIEH 17 |28 Le?jmmg S =
_.;’;:;,5:_) Lreacy \.:alcaifxous fine to mea. 0.5
[ 7704 sandy silt with shells.
?l-f’l: :
}: Creamy loose calcarious fine 1.0 9 .
"] sand
. Gray loose fiwve to medium sand 1.0 7
1w 22
397t [ Yellow .compact fine sand with
v 3.0
. shells '
. 22 0.300. 14
. with dolomite limestone
fragments at 5. m depth. )
52
Light gray =edium dense sand 1.0 . i1
sand with cemented lump s
w‘Cifa\y very stiff sandy clay a.sl 29
Light gray clayey sand. 3,75
Light yellow very dense fine : 63 0.4
sand with a pocket of light :
0. 4} .
brown c¢lay,some coarse to Eme . .
-gravel. . 15 39, 114
Light aray very stiff sﬂty cliy :
with traces of fino sand and 1.6 23
gypsum crystals in a longitu- o
dlnal pattern.
N COURDIEATE ¥ _COURDIMNATE : |
ENGENEER ¢ CIFCRED BY : DRAEN BY DALE :
. F. El-Raheb - CR.R. 27/671983
R. F. El-Raheb e R.R / 3
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[provect +. Avoin Bwsa Coal oo NOW o BT SHEU-NO-'-...?{? ........
Povery, Statlo. ) ) ) -
[GROLND LEVEL S e, VATER LEVELE ... DATE OrW-L--._
| sampLING bata L;\BOR_-\TOR\' DATA
L . . A ] I [ T -
DESCRIPTION 1| o A X ’ St :
T 2led |wlTas, (* %0 Pidwe fuiie.L
Preliminary field description |5 |2+ 2| % kv J8zKeT -
o < T u A SIS EC G S T EOR G T B S B 4 &
<J 15 o 32 [F - -
. 24,3
® §%§QEl¥cllcw coarse sand with G.5
‘Light gray very stiff silty clay .7 15
Yellow gray very stiff calc. 12,5463.2) 28
clayey sile. Usy
Becomes med. and with gravel 8
Jat 13.0 q,
16
' : 4.5
& med. to soft at 15.0m
_ ) 14
A layer of fine gravel,
23.1
. Creamy calc. hard SLIty clay 52
with horizontal and vertical
fissures filled with sand and 2,75
pockets of sand. ‘
63
~ with thin seaws of sand at
. 18.0m
Yellow hard laminated calc, . 74 o
silty ¢lay with fine sand in 19.9
] between laminea.
1.5] .
X (uumumn Y COORDINATE
FNCINEIR ¢ CCHECKED By b CDRAWN BY ALY
R. F. El-Raheb NUEANN R.R. 27/6/1983
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PROJECT ';,Q"“ s Coal | BORE NO3 B, ... SHEET MO.i 3/5
Ao B e BORE MO D0 SHEET B0/

|eROUND VEVEL:. ... ... ... . WATER LEVELY. . DATE OFVLLy: o .

R 3 ]| sameng D.\IA LABORATORY © DATA
- : = A : :
- c e il a1 . g ]
R bESCRIrTION = = o) §Z A o *{*: z |9 [P0 Drgure fL.Lfe.L
] 3 | Preliminary field descripticn | g [ 2| & b A Semm— — n
ol x . S <=y e e T | H
] _ - 2,95
;7 |bark yellow very dense fine . . s0/4m.
;“|sand, traces of silt. ]
A layer of fine graﬂ.?el 0.5 ,
) LAERT bromn Vdgru Cense fine 0.2 50
W/‘Br@an sandy Cclay 0. 2]
4 L:Lght broan very fine sand.. 0.7
43 $h4.420
3 . ' 34 21
Yellos cale. hard laminated _
| 1~ ] clayéy silt with very fine 4.4 .
{454  sand in etween laminea and : R B :
26l 7 fwith gypsum crystals at e ]
: _—-1‘/ .’_,/’ 29 Om. : . . . 26‘4_ .
45 : : . 26 i i
271544 '
./
2t
A
/]
128 //Z
N7 33 26
-+ d _
57N o o | I
. bhite cale. ¢lay stone, , | 100 2
1307} | SR R R -
1N CourbIATE : T W COURDINATY : '
GINGER & CIHCEED BY @+ BRARN BY 5 DAME ¢
R F. El-Raheb R S R.R. ' 27/6/1983
MESh et O )
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eer : Ayuin Wusa Coal RE NO.y B - SHEET 10,1 475
PROJECT ' :.Pﬁ‘?e-r"Statli'b'q"""m““"“"BORE m L. ......:..n--......,..‘...................._...>.....,., . h . .

CROUND LEVELS. .. oo WATER LEVELS. ... ... DAIEGFW.L,

P ﬁ ] , - SAMPLING DATA| LAZORATORY 0DATA
3 s o b2l s L : i} — . . o
Pl C D."CR P ’{ 'H " :ﬁ!‘i o A, . b ; B ; I
v | DEscrariio s EE L E e o] ordure e L
i (1] . Preliminary field descrrlptlon- :’: G gl = 2o oY - . -
- : P : B R ;;2:'-"{;52 LN St S A 4
P i
_-".'.-'2; ’
PRARCL ggménted med. sand.. 0,75
Gray hard silty clay. 0.5f 53 .
Gyay cementad sand, 0 .75
loo'(zn .

Cray hard clayey silt with _ g _
gypsum ciystals from 35.0 m 1 86 3731
te 39.0 M. . :

54 ' ' 3037

34 M.6302
26

25

- ’/.
G0, 7
7

N COURBIEATE ¢ : : . ¥ COURDETATE

LRGIHEER ¢ : CHLCKLD B% @ DRAWY 2v _ DALE ¢
"R, F. Ei-Raheb Y SRR ~ R.R. © 2i/671983
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' Power Stavion

B~5

PROJECT : Ayuin Musa Coal  ‘pope tO.: . BS

CROD LEVEL: . . ... .. WATER LEVELY . . . ..

DATE CFW.L,:

L | SAMPLING DATA] LABURATORY DATA
R . . ) N
DESCRIPTION I v |k | T
e e S > w 8z [Hu [Pl Dyl ikl
Preliminary field description ZI55 ol 821351 ; ]
S TR EN =] > | gt . - »
;3- = il Kl I a2 | A e i
: 2n _
. Light gray cla)'e?.- wed. saad 1001 26.6]°
{4/
N
"j Light gray clay stona i
77
WG
k( ,,J .
. 4 SO/h"
45 L0
/ - ’ - y l. ‘ :
vz Light gray hard silty fissured
— S s N
R laminated clay with gypsuan 5
- crystals in fissures and "
] fine szad in laninea.
A7
- ‘s
4 71 ]
52
. END OF BORING
50
X COORDINATE ¥ CONRDENATE : .
ESCISGER @0 o cmeken by DRAEN By pAE :
R, F. El-Raheb - R.R. 277671983
bosk e .
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rn

Station

B-&

lppoJEcT ¢ Avuin Musa Coal Power BORE NO.; . B-6

_ SHEET MO, 1

eround LEVELY . 2:57

CVATER LEVEL: . ... DATEOFWA. -

B
P
T
H

DESCRIPTION

WASING= o

-
e
-

LABORATORY  Data

: SAMPLIENG
5o

py ] § X
=} = bt
e N L
o< Wby el .
D] s e
| 21 5 [
— I i fw
= =

AALUE

RY

FRECOVE=] -2

qu |[Pan] Dpdwic l,ﬁ.h‘

Yy

.2 | e ot 4

™

e

‘Yellow calcareous fine silty
“loose sand some gravel and
shells with gypsum crystals
at 2.0 m.

7.06] 4

13

12

Yellow dense coarse sand with
‘gravel and shells

Gravelly at 9.5 m depth

_—
-~
L

10

34

36

X ConRBITATY

W CCORIFEDARY

M,

PAGILELK ¢

A. Wadie

CHLORED BY

i ‘.VJ' -

Hanna

BRASS

Al

wadie

HARE S
15 July 1383
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’

Station

PROJECY :__Ayuin Musa Coal PowerBORE NO.i. . . p.6...

Be6...... o SHEET 10.: 5 7

CROUND LEVEL;. . .. 2.57. . 7. WATER LEWEL: . .

LGDATE OF WAL

—

X (nokbisate

Y OCOURDTATE ¢

SAMPLING DATA | LABORATORY 0aTA
> o . .
. ! U I* t
BESCRIPTIUN N wetla |1 ) N E
2123 L s e [P didue o fe.t
a2 2| & | SEEkeT
LA EE el pg2lomba | ¥ A ]
: . 1 3n
Yellowish brown very stiff
sandy clay with gypsum erystald
and coarse gravel
: :
12 47 :
Yellow fine dense sand with ;
traces of clay ang gravel
3.0
Light gray stiff élayey silt |
D, 2]
Yellowish gray hard siity clay
with traces of fine sand 2.0 :
15] B
: - Yellow very danse silty fine
'sand with pockets of clay
L7 5 16 94
20 ];}:/?-‘ )

ENCIZILR - 1 cucsen sy

M. Hanna : Ry
A. Wadie ' AR

BRASS o o ; aASL

A. Wadie
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PROJECT * .

Station

\yuin Misa Coal Power BORE NO.i. ..

B4 ...

CROND LEVEL . . s

CWATER LEVELD .

DATE OF WAt -

T “ [ samering vata] taBoRaToRY  DATA
4 F . 5t [en
b DESCRIPTION 49 B = )L | - :
1 21z ..o itgz e el hidwe et
: R I S e ) e e e s o
M ol Lg2lem e | 2 27] 2
: -
Yellowish gray hard silcy
clay with traces of fine :
sand. 3.0 17 45 47.08
1
Yellow v. dense fine sand 18 100
some clay. e
2.5
19 1¢0
N + “ .
Yellowish brown silty clay 20 42 22.4
] with traces of sand and
2ypsum crystals,
21} 46
as| | ' 20
7
2 36 27 |56 }25
23 1 b2 4
3 : _
1 LONRDEZATE YOCOORDISATE :
%3LlNEtR P CIECKED BY. DALY @Y HAY T
1. Hanna S . ' g ;
A. Wadie F| '.1)\\(_\"— A. Hadie
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sl

| PROJECT _Avein Musa. Coal Power BORE NO.S . Beb. e SHEET NO,:

2

...... ..

T . o

Station

{CROUND LEVEL: .

CWATER LEVELY

SDATE OF WL, -

- ] PsAaMPLING DATA | LASORATORY DATA
o . R R 4 : - T
DESCRIPT JON U e ] : ¥
_ ! 2 |z 4 P ol ESa RV UL DI(EUC L.t
i R o e T
E%’ = “I6 r;_g'gg(:i:z o fonn 7 ]l 7
!
2% 48
Gray havd silty clay with 25 100
gypsur.
%.3}26 100
Becomes yellowish brown at :
35 .
|27 100
3 ' :

‘ b : .

: :—\\\‘ ’ - . :
38N Yellowish gray hard silcy: 28 1 50 6

RN clay. i

TR -

; 3};% - ,
NN\ E 39
SN\

..-...,. '\
BN
4=

3 COOREISEATE :

W OCOGRDELATE

PSGINLLE ¢
- M. Hanna
A. Hadie

CHECKED BY

HRA%N 5

A. Wadie

DAL =
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“COHSULTING ENGILUEERS IN SOIL r:’Ecmucs,

ACE

FOLX”‘AT'ON:; & ‘”TENALS TESTIG

PROJECT :

\\uxn Yuaa Coal Poue: BORE NO.. -

Statien

Beb ... SHEET MO.i

CROUND LE\!EL

HATFR LE‘IEL._.______.____ T

BATE OF W.A,:

DESCRIPTLION

CASENG= M

SANPLING DATA

ATA

LABURATORY .

1
[ L4
S
i
5
WMo ]
D] o=
= it -
— —
&3 ;.

M Dygize fu.LfiL

With gvpsum crystals frca
33 m to 43 m.

11
31

32

33 !

70

10d

1¢q

W
Sl

ellorzah brown silty Fige
sand.

L5144

100

END OF BORING

R lun]{{n

AT

T CONRDESATE :

1—.:;u|f:|:'|.'|:_ :
M. Wanpa,
A, Wadie

CHLCEED ®BY

‘ v Y .‘.\ .

DRAKS AT

A, Hadie

DAY 3
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PRELIMINARY DESIGN FOR TRANSMISSICN LINE AND SUBSTATION FACILITIES

Transmission Line

1)

overhead Transmission Line between Ayun Musa PS and Rew Suez

s

a.

Outline of Transmission Line

220 kv

[

Voltage

4 circuits {two circuits one tower

"

No. of circuit

two routes)

Conductor +  RMARAC 620 mm2 x 2
Length r 40 km
Conductor

Maximum allowable teéemperature rise of conductor is

80°C with the ambient temperature 42°C. The transmission

capacity of one circuit is 300 MW in normal condition and
600 MW in emergency case.
AMAC (A1l Aluminium Alloy Conductor) is the standard

of EEA in the:sea:side area as a salt resistant conductor.

There are other kinds of salt resistant conductors; High

Strengthened Aluminium Conductor (HAL) and Therwmo Resis-
tnace Alumlnium Alloy with aluminum coated steel, is

_Thg comparisén of construction_ costs of the ab0v¢-
mentioned three (3) kinds of conductors is shown as
follows.
a) Conductor:éize

i. Conditibns of calculation

- Max. alloQable temp. rise of conductor: 80°C
Max. ambient temp.: _ 42°C
Min. wind velocity: _ - 0.6 m/sec.

Solar radiation: 0.1 W/cm?



- b)

c)
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ii. Conductor size

AAAC . 2 ‘ .. 620 mm* x 2 {1,602 A)
HAL : 560 mm? x 2 {1,606 A)
TAC/A1.-8 410 mm? x 2 {1,619 A)

Comparison of Construction Costs

Thé avevage span of transmission line is assumed

‘at 350m. The size of steel tower and the type of

insulator - are changed by the conducter type as

follows..
Steel To#er _insulator
Conductor/Size Weight (%/10km) Size x pe.
AAAC :620~mm2 x2 435 ~ Smog 320 mm x 20
HAL 560 mm? x 2 - 462 Smog 250 mm % 23
TAC/Al-S 410 mm? x 2 iss . Smog 250 mm x 23

Thg comparison oflCOnstruCtion cgs£§ per 10 km is
shown in Table 5-19, "the construction cosi of trans-
mission line using AAC is more exﬁénsivé than that of
TAC/Al;S about 35%. o
Récommenﬁa%ion

To econpﬁigé fhe transmissién line construction
cost, it is desirable to check on the standard of the

salt resistant conductor again by EEA.
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Table 5-19 Comparison of Construction Cost by Conductor Type (per 1) km)

_ Unit: 10%%
ITEM HAL, AARG TACGR/AW

_ 560mm“x2 620mn"x2 420mm"x2
Tower |

Material 117,533 110,664 97,940

Erection 107,544 . 101,260 89,620

Subtotal - 225,077 211,924 ‘ 187,564
Insulatof - . '

Material 43,240 101,462 43,240

Erection- 1,372 1,372 - 1,372

Subtotal 44,612 102,834 44,612
Conductor '

Material 123,975 185,179 135,563

Erection ' 4,667 4,667 4,667

‘Subtotal 128,642 189,846 140,230
GrOuninre _ ‘ :

Material 3,037 3,037 3,037

Erection ' 291 © 291 291

. Subtotal : 3,328 3,328 - 3,328

Construction . 67,559 85,435 . _63,199
TOTAL 469,218 593,367 438,943

Note: HAL..... High strength AL. .
AAAC...., All Al. AlloyConductor
Tacér]ﬁW..Thermo resistance AL, with Almo Weld wire
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€. Overhead Grounding Wire
Ohe grounding wire for eéch'towe§
Wire: 130 me? compound wire with optical fiber
d. Insulator
_ Desiﬁn Condition

Standard voltage for design: 245 kv

Ligh(ning surge voltage : 1,050 kv
Min. clearance distance : 180 om
Min. leakage distance : 990 com

No. of iﬁsulators for a string t 20 pc 320 mm Smog
type |

Reason:
Pollution ¢onditibn'of stiog insu;ator : 0.224 mg/cm?

. Flush over voltage of insulator per pc: v

ok
1=

V= k x 28/(w/0.1)° % (1.5(K° + 2) + 5/8 % X) x A
(From transmission line standard {n Japan JEAC 6001)

where;

K = 0.1 mg/em? - ., factor of unsoluable dust
theéence

W = 0.32ng/ém2 .. equivalent salt cohérénce
density.

A=1,50 .. correction factor of 320 mm
smog insulator

Then;

vV = 16,3 kV/pc
' Therefore;

16.3 kV % 20 = 326.0 kv > 245 kv
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Minimum clearance _diéténce, 180 .cm, .is endﬁgh for
lightning Sﬁrqé voltagé, 1}650 kv; the émount of switch-
ing Sﬁrqe véléaqe is (220 kﬁ X 2.8 =) 616 kV. So, its
neaded miﬁimum clearance distance is enough with i30 cm,
Thus, minimum_clearahce distance of iﬂb éﬁ is acceptable

for design of the steel tover.

Transmission Line for Canal Crossing

The intercéonnecting .line from Ayun' Musa PS to Unified

system must cross the Suez Canal. Fxisting Suez Canal is one

line passage with a width of 288 m, and there is a future

expansion plan of another passage with a width of 260 m or

more. Canal crossing transmission line should be considered

with the future expansion plan for its deslgn; Four alterna-

tive plans for the Canéli'crossing were finally studied as

follows,

a. Overhead Transmission Line Plan

Two steel towers will be ¢onstructed for canal cross-
ing. One is erected at the east side bank about 50 m
distance from the canal, and another at the west side of

the future extension canal. The span. of canal crossing

" will become 800 m. The height of tower will be 161 » to

keep the height of,loﬁeS£ conductor from sea level as 80
mn,
Cable through Ahmed Haﬁdi TUnnei

There ié an allocated space 1ﬁ_the Ahmed Hamdi Tunpel
wﬁich has a width 6f-2.1 n at lowér par£ qnd;a height of
2.8 m, and is designed éor:common uge of powér cable énd
water pipe to Sinat penisula. Twelve (12) cables are

necessary to transmit 1,200 MW, The allocated spacé for
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power  cable is not surficient for the cables. To install
cables,; it is nécessary tQ replace the existinq two water
pipes (outer diameter: 60 cﬁ) andfadditional.alldcation of
space in air ducts. To construct the drawing out. ducts of
cabies at both end of the tuﬁnel, it.is ﬂ6ceSSary to take
care of exiéting faéilities, control cables and radio,
duct of water pipes. Refer to APPENDIX-C.
Cable System usiﬁg New Duct

A pit will be dug 40 m depth each at both side of the
éanal, and a tunnel for cables, diameter of.3.6 il and_
length of.BSb m, will be constructed.

Twelve 220 kv, ﬁ,OOD mm? cables will be installed in
the tunnel for four interconnecting lines,
Submarine Cable System

Twenty four cobles, 220 kV 1,400 mm? will be laid at

the bottom of the canal. Teo keep coOlihg efficiency for

the cables, a cable will be laid at anintefval of 2 n.

S0, the width of cable passage will.become 50 wm. The
construction périod of the submarine cables méy be farster
than that of the extenéion of canél. Therefore, addiiién*
al excavation along the futuré canal sitewill be necessary
The additional quantity of éxcavatioh is estimated more
than 400,000 m*,
Conclusion

Comparison of construction costs and operétion chara-
cters of each crossing method is shown in Table 5-20, The
most.cheapest énd easiest in Qperation'is the overhead
transmissioﬁ line method. But the Canal Authority rejedts

the method because of the safty of navigation of the



3)

S - 2712

canal. In other crossing methods:by cables, t.ﬁe method
which uses Ahmed Haﬁdi Tunnel is the  ¢he$pest one,
and also easy for operation. It is recommendable to adopt
the method whith uses Ahmed Hamdi Tunnel for calbes.
Branch Transmi_s‘sioh Lin_é from the ﬁxisting "I'ransm'i'ésion Lina
The existing transmission line is 220 kv Sakr 8S - Suez 85
400 mm? single. conductor line two citcuité; "From the line,
New Suez S5 will be branched with AAAC 620 rme? single conduc-

tor lines,
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Fig., 5-67 Case New Duct. o
220kV OF Cable 2,000mm’ 1/phase, 4 circuit

456 1800 150
31,6009

600
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5~3-2 Substation

1}

New Suez Substation

The substation will be constructed as an intercennécting

station between Ayun Musa PS and a unified power'system.' But,

as

long as Ayun Musa PS's output is 600 MW only, the

subgtation will be opetated as a 220 kV switching station,

.

No. of 220 kv liné

For Ayﬁn Musa PS : four circuits

For branch point on the existing line: four cirbuits
Busbar.ConEiquratioﬁ'
Double bushar system incorpdrating with EEA's tie circuit
breaker system will be adopted and a circuit bréaker is
used for ore line.
Protective Relay System

Two protectiﬁn systems are installed for each ciréﬁit.
a micro wave system and an optical €fiber systém are used
for signal communication on Ayun Musa line. 'I;'he. powér
line c;rrier'system is only used for Sékr Ss and Suéz'SS
line.

Fault localizer and fault recorder sets will be
installed.

Relay maiptenance set, station and portable types,
will be proéured.

The same type of pro#ective relays used at Saﬁr 55 and
.Suez S$5, counter substation for branch line, shall be

procured.
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d. thure Extensioh Plan
when Ayun Musa PS becomes 1,200 MW station, one 500 kv
line and two 500/220 kv transférmers will be installed.
For the 220 kv lines, the space for additional 6 circuits
6f'dtaw§ng out line will be pIGV1ded.
e. Others
Residential houses for employée will be conétructed in
‘the site.
5-3-3 Communication Facilities
1} Microwave Communication System
The micréwave routes from tﬁe efiergy center to Ayun Mﬁsa
Ps qre two ways as shown in Fig. 5-70. One is-Via Manayef SS
and Abu Sultan ‘PS, and another is via Abu Zaabai 55 and Sakr
$S. FPacilities needed for two élternative plans are shown in

Table 5-21.

“Table 5-21 Communication Facilities for Microwave

Name 6f Station Outéutt " Dia. of Antena Helight of Tower
FIRST PLAN | | |
Abu Sultan PS 1w Im 50
Repeater Station 1w 2.4 m 30 m
IwW 4 mx 2 IDm
Ayun Musa PS ‘ ivw | 3 mx 2 70 m

SECORND PLAN

Sakr 88 1w - 8 m 120 m
Repeater Sfation: iw 8 120 m

1w Iim 120 m
New Suez S5S _ 1 ﬁ . 3m 8C m

Ayun Musa PS5 ' W im 105 m
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The'Zn& pian.iﬁ'more expensive than the 1st ﬁlan. But,
the daﬁa’éémﬁunic&tiqn between Ayun Musa PS and Abu Sultan PS
depehds.oh a single roﬁte of micro chénnel in ﬁhé'lst'plan.
In the 2nd plan, two different microwave routés fOrj;he two
poﬁér statidns.will bé éstaﬁliéhed. In future, therefore, the
sySieﬁ‘fGrmed in the 2nd plan-will be easy to making a loop
system for both fﬁe cﬁanneis ﬁitﬁ higher reliability of
operation.

Consiéerinq' the reliability and future extensidn,..the
system in the Qndrplan is recommendaﬁle.

Power‘Line'Carriér Faciiities
8. Between New Suez Substation_and Suez Tr. Substation
“Intefwcircuit coupling” PLC™ syétém .is used for

.Pfotectional siqnél, voice and data transmisSion system.

b. Between New Suez S$ and Sakr 55
ExiSting sets of Suez s$s for Sakr SS Qiilrbé transfer-
ed to New Suez SS and used as a set of.commpniqatidn fér

Sakr S$5.- But an additional channel ﬁiil bé'instaiieé to

the existing set for the profectional felaf Siénal."

C. Opticél comﬁunication éystem between Ayun ﬁusa fsréﬁd New

Suez SS

' The interconnécting lihés include a 2=km cabléfsystém.

And thé'loadﬁflow dn'ghe 1ine is vgty héavy.éveﬁ ih'nbfmal

cbhditidns; To prgvéht tﬁe electfd—ﬁagﬁéﬁic inductidh to

the carrier cpﬁmuniqétioh sféfem, the optical communica-
tiop system shali‘be ﬁsed-b9tween Ayun Mﬁsa'PS and New

Suez 55,
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3) Instruments for Maintenance and Testing
Portable instruments for maintenance and testing for

microwave and power line carrier set should be installed at

Ayun Musa PS and New Suez SS.
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CHAPTER 6

POWER GENERATIHNG FACILITIES

SPECIFICATICNS OF MAJOR FACILITIES

outline of the specifications for major facilities will be as

follows:
Power Plant

1) Boiler

a. Boiler Proper

a)

b)

c}

d)

Type

Maximum continucus ]

rating (MCRI

Steam conditions
Main steam pressure

at boiler outlet

Main steam temperature
at boiler outlet :
Reheated steam :

pressure at R outlet

Either natural or forced
circulation drum-type, sub-
critical, réeheat, outdoor
type

Suitable capacity with 300 MW
net - cutput at the high vol-
tage side of the step-up

transformer {220 kv)

Corresponding pressure
Pressure drop betweén steam
generator and turbine inlet

less than 4% atmosphere

541°C
Corresponding preéssure

Pressure drop between

' reheater and stop valve less

than 1¢% atmwosphere

Reheated steam temperature

at RH outlet

.

Nurber of unit :

541°C

2 units/plant



e} Fuel
f) .Drafg system
b, Boiler Auxiliaries

a) Air preheaterxr
Type
Number

b} Steam air preheater
Type
lNumber

¢} Boiler feed water pump

-

Coal and oil

Balanced draft system

Vertical, regeneration type

2 sets/unit

Fin-tube type

2 sets/unit

Turbine-driven boiler feed water pump

Capacity

Nunber

55%

2 sets/unit

lotor-driven boiler feed water pump

Capacity
Rumber
d) Scot-blowers
Type_
Number
e) braft equipmgnt
N Forced draft fan
Type
Nurmber
Induged draft fan
Type

Nurber

-

-

55%

"1 setfunit

Air-jet type

1 set/unit

Turbo vane, motor-driven

2 sets/unit

‘Scirroco type, motor-driven

2 sets/unit



£)

Coal firing equipment
Coal burners
Number
Mill
TYEQ
Number
Primafy éir fan
. Type

Number

g) ©0il firing equipment

0il burner
.Number'

Heavy 0il pump
Type

Number

-

*
H

1 lot/unit

Vertical bowl mill motor—-driven

S sets/unit
Centrifugal type
2 sets/unit

1 lot/unit

Screw type motor-driven

3 sets/unit

h) Light oil firing equipment

i)

Number

Compressed'air equipment

1 lot/unit

Instrument alr compressors

Type
Number

Water—céoléd oil-less type

2 sets/unit

House service air compressors

Type

Numberx

H

.Water—cooled 6il—less type

i set/plant

Sootblewing air compressors

Type

Humber

*
H

*
-

Water-cooled type

3 sets/plant



j) - Dust collector

"

Type

Number
k) Asﬁ haﬁdling.equipment
Bpttom ash
Ty ;.ae- :
Number :

Fly ash

Type

Nurber :
Ash handling pump
Type :
Number !
1) Stacké

Type

Nuﬁber
m) Desalination élant
fype . :
Number | |
n) Wafef tféating equipment
| Nﬁmbéf
Q)
Numbgr :

' p) Fire Fighting System :

Electros;atic type

1 set/unit
Water sluice type
1 set/unit

Vacuum type

1 set/unit

Vertical, motor-driven

2.sets/unit
Steel-made collective type
(for 2 units)

1 lot/plant

Steam type

1 lot/plant

I lot/plant

Waste water treating plant

1 lot/plant

1 lot/plant



2} Turbine

a.

“Turbine Proper

a) Type

b) Rated output at

generator sent out

¢) Steam conditions
Main steam pressure

at turbine inlet

Main steam temperature

at turbine inlet

-

Reheat, condensing, tandem

cOmpoﬁﬁd type

Suitable capacity with 300 MW

net:Oufput at the high vol-
tage  side of the step-up
transformer (220 kV)

169 kg/cm?

538°C

Reheated steam temperature

at IP turbine inlet

d) Number of unit

" e) Rated condenser

vacuum
f) Rated speed

Turbine Aukiliaries

a) Condenser equipment '

Condenser
Type

Number

Cooling water

Temperature

Cooling watér pump

- Type

Number

.
H

(13

"

538°C

2 units/plant

710 meig

3,000 rpm

Surface type

1 set/unif

27°C

Vertlcal, motor-driven

2 sets/unit



Condensate pump

Type s Vettical,_motor—driven
Capacity : 50% MCR

Number : 3 sets/upit
Condensér.cleaning device
Numbher : 1 lot/unit
Seawater electrolysis facility
Number s 1 lof/unit
.b) Feed water heater

LP heater

Type t Horizontal surface type
Number : 4 sets/unit .
Deaerator

Type s HorizOntél surface type
Number : 1 set/unit

~ HP heater
Type : Horizontal_surface type
Numbey : 3 sets/unit

<) Bearing coqiing water equipment
Number . : 1 lot/plant
4d) Overhead travelling crane -
'ﬂumbér ot 1 lot:
3) Electrical quipment and Control System
a. Electrical Equipuwent
a) Generator
i, Generator Proper
i} Type 1 _Hprizonta%-shaft, totally
enclosed, hydiogen cooled

type



11) capacity :  about 400 MVA
111)  Number of unit: 2 units/plant
iv) Power factor 6.8
v) Shoft'—i’:ircuit
ratio : 0.58
vi) Rated voltage about 18.3 kV or appropriately
vii) - Number of phése: 3
' viii) 'Fféqtéﬁcy 3 : 50 Hz
ix) - Number of pole: 2
%) ﬁated épeed .+ 3,000 rpm
ii. Generator auxiliaries: 2 Seté
1) Exciter
Type : Static excitation

ii)} 7Isolated phase bus

Type : Self-cooled continuous ground-
ing
iii) PT and SA
Type 1 Self-standing, phase isolated
type’

iv)‘ Neutral qgrounding device
Type " : Pole‘trénsformer, 2ry resister
type
v) Autématic'voltage.reguiator
 Type : t Quiék-respbﬁse excitation
- system
vi) .Hydrbg?n cooler system

Type ~  : Water cooled type



b) Transformeté_

i. Main transformer with off-load tap changer

Type : 3-phase, OFAF, Sutdoor type
Capacity -t . about 380 MVA

Numbher . t 1 set/unit

~ Voltage :..18.3 kV 6r appropriately/230 kv
ii. House transformer with éff—load tap changer

Type | +  3-phase ONAF, outdoor type
Capacity :  about 25 Mva

Number' : 1 set/unit

Voltage ' ¢+ 18.3 kV or appropriately/6.2 kv

iii. Starting transformer with on-lvad tap changer

Type : 3-phase, ONAF, cutdoor type
Capacity + about 30 MvA
Humber : 1 set/plant

Voltage :  Primary 220 kV %25 kv
Secondary 6Q9.kv

iv. Aux, transformer

Type. s 3-phase AN indoor d8ry type
éapacity : about 1,500 kVA

‘Nnmbex ' : ‘7 séts/plant

Voltage : 6.6 kv/380 v

c} Station‘service power,sqppiy sWitchgeat equipment
i. 6.9 kv sﬁitchggar |
Type o ¢ Metal-clad, drgw—but, indoor
=type, J-pqig éin@lé throw,
magnetic-blast breaker
.: ii.  380 v switchgear
Type 1 Metal-clagd, 3—p01é single

throw, draw-out, indoor type



iii. Motor control center |
| Type .1 Sfeel sheef, self—supporting,.
| | 'collective switchgéaf panel
. . type
iv., 220v distribqtiOn panel
4} Unidterrable powei-Supplyrunit_
Voitage :~ AC 120 v 1-phase
CVCF 1 2 sets/unit
e} DC_sfstgm.

S BC 125 v

-VVoltagg :
Rattery : 1 set/unit
éharqet : 3 sets/plaﬁt
£) Caﬁle

i. Power cable
ii. Control cable
 iii. TInstrument cable

9) Emerdgency generating facilities

Type : Package t?pe gas turbine
| ._ driven

Numbey . s 1 ?et/plant

'Ratinq:

‘Gas turbine 17,500_kw'(at_4ooc)

-

Generator

"

35,000 kVA 6.6 kV or
appropriately
Fuel _ : Light oil

h) Hydrogen Generator System: 1 set/plant
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b. Contrel System

a) Controi panel A | sét/unit
i. BTG.cbntrol panel |
ii. Auxiliary control panel
iii. Electricél control panel
Local'control:paﬁel

iv.

b} Control equipment

i.
ii.
iii,
iv.
v,
vi.

vii,

: i'éét/u;it.'
Automatic boiler control system
Automatic burner control.systEm
Turbine autpmatic starting systein
Automatic synchréniZihg system
Sequential control system

Data logger system

Loéal loop control system

€. Station Seéervice Communication System

a) Telephone sets 200

b) Automatic eéchahge : 200 ciréuiis
€) Power source : 1 set |
d} Paging system : l.sét

e} Alarm'system t 1 set

4. Lighting Facilities

a} Indoor lighting facilities

b) Outdoorlligﬁtiné facilities
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4} Fuel Handling Facilities
a. Coal Handling

Storage capacity

-

about 335,000 tons (full load

| operation of 600 MW for 60

" days)
Unloader + 1,300 t/h x 2 sats
Stacker/reclaimer : 3,200 t/h/1,200 t/h x 1 set
Stacker :+ 3,200 t/h % 1 set
Reclaimer t 1,200 t/h x 2 sets
Convafor |

Unloading conveyor: 1,600 t/h x 2 systems
Stackey conveyor 3,200.t/h x 3 lines
Reclaimer conveyor: 1,500 t/h x 2 lines
Supply ¢onvéyor : 1,500 t/h % I line
(incl. conveyor 600 t/h x 2 linés
house) 1,500.t/h x 2 systems

500 t/h x 2 systems

Mix bin : 300 t x 2 sets
Screen t S00 t/h x 2 sets
Crushey _ : 75 t/h x 2‘§ets

b, Heavy 0il
| Loading arm : : 1 set .
Unloading facilities & 1 set
(Aif separa£0r,‘strainef, flow meter)
Unloading pump : 1,000 ki/h x 1 set

Storage tank . ¢ 36,000 k{ x 3 sets
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¢. Light ©il

Unloading facilities {(Strainer, floQ meter})
Bu}ldozer {€Coal
storage yar@) 1 1 sgt
Bulldozer (Coaler): 1 set

IIStorége tgnk
Bulldgzer.
{Cool storagé gard}: 50 kf x 1 set
Bulldo#er_(éoaler): 5 kL ¥ 1 set
5) 220 kv Switchyard in Ayun Musé Power Station
a, Main Eﬁuipﬁent
a} 240 kv SF6 circuit breaker, witﬁ huiltuin bushing

current transformer {cutdoor uée, puffer-type)

For maiﬁ tranéfor@er, starting_'transfofmer, distri-

bution transformer and ttansmission line

: 16 units
Rated voltage  : 240 kv
'RQted current ;. 2,000 A
Rupppring capacity: 40 kA
b) 240_kv ?i;cgnnecting sﬁitch {outdoor use)

i. For main transformer,.startihg trangfbrmér, distri-
bution transfo;mer;.hus section .and transmission
line (pnggmatic 6pérating_type)-

.Pantograph type :_:12_un1£é

.Hofizontal center .

break type : 24 units.
Rated volfage ! .240_kv
Rated curfeht :. 2,000 A
Rated short-time

.current ©+ 40 kA
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ii. FPor lightning arrester (outdbof_use, manual ope-

rating type}
Horizontal center

break type 4 units

Rated voltage : 240 kv
Rated cﬁrreht.; 1,200 A
Rated short-timé
' ¢urrent 0 31.5 ka
iii. 220 kv bus earthing device
operating tyée) single-phase
¢t 6 units
Rated voltage : 240 kv
Rated sﬁort-time
curreﬁt g 31.5 kA
c) Capac¢itance poténtiél deﬁice
i. For 220 kV bus
(single-phase) 1 6 units

Rated voltage

(outdoor use,

Primary t é20/f§ xv

Secondary : 110/f3 v

Tertiary = s 110 v
Rated burden

Secondary : ISQO_VA

Textiary . 100 VA

manual
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.ii. For 220 kv line
| (single-phése)' : 4 units
Rated vpltage ’:_ . _
Primary : 229/!5 kv |
Secohdary 1 11043 v
Rated burden
Secondary t 50 VA
a) Power transformer with on-load tap changer for distri-
bution, three«phase outdoor type
: 1 unit
Rated capacity : 40 Mva
Rated §01tage
Primary : 220 kv $25 kv

Secondary

22 kv
Cooling systen 't ONAF

€) Lightning arrester, gaplass type

: 12 units
Rated vditage | $ 210.kv
Nominal discharge
currentv!_. . 1 IO_RA

fi 24 kV metal claﬁ‘switchgéq:
i. Main circuit switchgg;fe _l_set
Rated voltage : ?24 kv
Rated current : 1,200 a
Repturing

capacity . : 20 kA
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ii. Feeder circuit switchgear: 4 sets
. Rated voltage : 24 kV
Rated curréntﬁz 600 A
Interrupting

current : 20 XA

iii. Auxiliary metal clad switchgear: 1 set

Contained grounding typée poéotential transformer

and lightning arrester.

Gther Equipment

a)

b)

c)

qd)

e}

f)

g}

“h)

i)

b))

Supervisory control panel, opérator-console desk, 220
kV system panél and auxiliary panels

AC power éoﬁrce {station service panels}

DC power source {battery énd battery charger)

ocutdoor steel structure and bus support

Hot~line insulator washing apparatus

Water screen type washing apparatus (water tank, puﬁp-
ing set, nozzle, piping and control board)

220 kV conductor

Aluminium pipe conductor {180 g x 10 t, 100 &4 x 6 t)
and.hard-drawn aluminium conductor {HAL 510 mm?)

220 kv insuiator

Suspension insulators and station post insulators

Airx cdmpressor {air feservoif and control panel)
Control cable, 22 kV power cable and optiCal fiber
cable

Ground mat matevrials {annealed copper wire 100 mm? and

conductor}
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k} Communication system
optical fiber commsnication terminal set: 2 sets
Automatic ekchange: 200 cot 1 sét
DC power source
48 V 20 A'210 AH 1 1 set
24 v 300°A 1,000 AH : 2 setsg
Information transmission unit
63 W C.D.T : 1 unit
15 W C.B.T : 1 unit
Wireless telephone
| 2 GHz PCM 0.2 W 24 CH: 2 units

Steel teower, 105 m - : 1 set
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6~1-2 Civil Facilities

1) Land Reclamation

Arca of Land Reclamation_(l,ZOO m X 500 m) 600,000 m?
Compacted Fill 1,400,000 m?
protection of Slope 14,000 m?

Asphaltic Pavement
Access Road (Hidth 4.000 m x 2 lanes with green belt

“in between)

L = 1,625,000 m : 13,000 m2
Road in Plant {Width 8.000 n, 12.000 m) 41,000 m?
Specified Ground Level : EL +4.000

2) Circulating Water System
‘a. Inlet
gottom level of inlet channel EL-5.500

Dimensions of inlet channel

U 580 || | ELe3.000
T T o
( | | EL+1.000
Reguired Dischafge (fof 1;200 MW} : 561.4 ﬁ5ys
- Iength of iﬁlet_channel 1;472:060Jm
Rﬁbﬁle_séﬁne _ : _ .32,d00 m?
Stoﬁé pitchﬁngr - | _ 131,000 m?

" Compacted f£ill 81,000 m®
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b. Intake Pumping Pit
Bottom éiéb'bf;intaké pumping structure EL-5.500
Reinforceé concrete |
30.800 m x 21.400 m x 10.500 m

(Length)  (Width)  (Depth)

Level of top slab EL4+4.000

Gate ' 8 pecs
Bar screen 4 pcs
Travelling sereen ' ' 4 pcs
Sheet type wing wall 19,000 m x 20.000 m
Excavation 25,000 m?

Concreté : 2,900 m3
c.j Circulating Water Pipe Line
Level of circulating water pipe line ELL+0.580
width of Excavatioﬁ ' o 12.600 m
Material of circulating water pipe line
Core type prestressed concrete pipe
{# = 2.000m, t = 0,110 m)

Lenéth of pipe line = 700 m

Excavation . - 71,000 m3
Gravel 9,600 m?
"Backfill ' | 30,000 m?

ad. Discharge Culvertu(for 1,200 MW}
Reinforced concrete
12.700 m % 4.500 m x 250.000 m
(Width)  (Depth)  (Length)
Level of bottom slab EL+0.000

Level of top slab EL+4.000
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Dischérée channel
16.000 m x 4.000 m % 300,000 m
(Width)  (Depth)  (Length)

Retaining wall

Height" P 4.000 m
Sloée | 1: 0.5
Level of footing EL+0.006
Level of top . EL+4.000
Excavation _ 35,000 m3.
Concrete ) o ' 2,400 n3

e.. Discharge Weir
EL:0.000 (Upstream)
16.000 m x EL+1.000 x
(Width)  (Weir) EL—l.ooo'(oownstream)
sheet £ype wing wall . 16,000 m, 18.000 m

(left bank, right bank})

f. Outlet
Bottom level Of'Qutlet channel - EL-1.000
Dimensions of outlet channel o L=600,000 m
¢ - |
301000~ 6000
EL

EL+1£DO £;£44le—f”aa/f
Excavation - ] L 20,000 m3
'Compacted_fill _ S 17;050 m?

Stone pitching _ : - 30,000 m?
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3) Fuel Oil Storage Tank PQundatioh:& ofl Dyke

a. Heavy Oil Storage Tank Fourdation

Diameter of ringIWall : £ 54,160 m
Dimensions of ring wall 70.460 m % 0.900 m

(Width)  (Height)

Thickness'of asphaltic pavement - t =005m
Thickness of oil éand Tt o= 0;100 ®
Slope of mound _ i = 1/120, 1/20
" prain pipe ' _ g = 0,050 m, €1.500 n
”Depth'éf displacehent. ' 2,000 m
Excavation ' ' 13,000 m?
Concrete ' ' ' 180 m?
Crave} 5,000 m3
Cqmpécted s0il 10,00ﬁ m?
b, 0il byke
Reihforcéﬁ concrete
2.000 m % 0.300 m x 800.000 m
{Height from GL) .(Width) (Leﬁgfﬁ)
Expansion joint ' One (1) per 20.000 m
Excavation ‘ ' 3,006 m?
Concrete - | 1,200 m?
c Intermediate 'Dyke'

Compacted £ill (Width of bottom 3.000 m x Width of top
1,000 m X Height 0.800 m) ' L = 200.000 m
Asphaltic pavemeni'abové compated fill t =0.050m

Compacted fill. . | ' | 300 m?

C Gravel ' ' ' 70 m?

Asphaltic pavement .. o 30 m?
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4) Coal Handlinglﬁ Cbpl Storage Yard
a. Coal Handling (Cpnveyer foundatidh, berth ;6 cQal stofage
Yafﬂ)

‘L = 3,100,000 n

EﬁQ§yation 37,000 m?

Concrete 20,000 w3
b. ' Coal Storage Yard

Area of coal storage yard 420,000 m x 300,000 m

Stacker and reclaimer foundation
Compacted f£ill shall be made between origiral
surfacé and EL+4,000 m,
20,000 m X 2.000 mx 4 lanes
(Wdith of foundation) {Height éf compacted fill)
Ballast fEL+ﬁ.500 m}
Stacker fﬁundation 10.000 m x 380.009 m x 1 lanes
(width) (Leﬁgthf
Reclaimer and staékgf-feclaimer fbﬁndation
12,000_ﬁ ® SB0.000 m x 3 lanes

(Wideh) - (Length)

Compacted fill 110,000 m3
Ballast 10,000 m?
Concrete 2,400 m?*

_5)_ Ash Dispbsai Facility'
a. .Planﬁed Asﬁ bispgsa1 (600 Mw_for_tén (IOi_yeérs)
Levéllgf dyke.fogjgsh ppnd o EL+4.00ﬂ
Rubble dyke sloping type_(aSh pon@)_ .L =.2;700 ™
Slope of rubble 1 : 1.2, Stone p}tébinq i 2.0

Area of ash pond . L 950,000 n?
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"F-valuﬁé of ash pond=(EL+4.000ii~
Rubble
Stone pitcﬁiﬁg
: Compacted fiii.
Céhéreté pavemant
Water-préﬁfing sheet - .
b. Planned Ash bispbsél (Reference)
600 MW for two (2) yéars .
11,200 MW for eight (8) years
Level_of dyke for ash-pond

Rubble sloping typé (ash pond)

3,700,000 m?
| 2#,006 n?
122,000 m?
165,000 m3
14,000 m2

40,000 m?

" B1A44.000

L = 2,190 m

Slope of rubble 1:1.2, stone pitching 1:2.0

Atea of asﬁ pond |
Volume éf ash pon& (EL+4,000)
Rubble
Stone bitéﬁing
Coﬁpacﬁed fiil
Concrete paVeﬁeht_
Water-proofing sheet
¢. Planned AsthispOsal.(éeference)
600 MW for_two (2) years
l,ZOOSMW_fof twenty eight (28) years
Level of dyké:fdk ash ﬁond

Rubble sioping type {ash pond)

1,616,000 m?

6,198,000 m®

" 21,000 @3
18,000 m?
140,000 m?
12,000 m? -

34,000 m?

EL+4.000

‘L = 6,000 m

Slope.of rubble i:i;z,'stone pitching 1:2.0

Areca of ash pond (EL+4.000)

4,819,000 m?



a.

6 - 24

Voluém'of ash pond : s :14,908,000 m3
Rubble : 146,000 m®
Stone pitchiﬁq ' _ Co 48,QDO m?
Compacted fill , : - 402,000 m3
Concrete pavenent o 42,060 m?
‘Water—pfoofing.sheét S 95,000 m?

Unloading Jetty
Level of unloading jetty . EL+3,000
Length of unloading jetty - ' L = 50.000 m

- Concrete block type jetty .

Rubble - : 10,000 m3
Stone pitching 9,000 m?
" Dredge - 128,000 m?

6) Miscellaneous Works

ds

Lighéinq Pole Foundation
-~ In the coal storage yard : 10 pcs
Road in the plant _- " One (1) per 40.000 m
Ash Sluicing Pipe Foundation
- concrete pipe ¢0;350 mx 5 lines
= 600,000 m x 5 iines_
Cable Trench
Reinforced concrete (Witﬁ‘conVer)
2.000 1 % 1.500 m x 1,500.000 n
(Width)  {Depth) (Length)
oil pipeline_réundation

'L = 4,000 m
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Neutralization Pit

25.000 m » 40.000_m ®* 1,700 m

(Width) {Léngtﬁ)

Gravel Pavement

{Depth)
Demineralized Water Tank Foundation | | ﬁs.zdé m
" Raw Water.Tahk foundafion | ) -‘¢14.160 ™ |
Desélinatioﬁ-Piaﬁt Foundation ' 2?.000 m X éﬁ.dOdfg. |
Landséaping | | 34,000 m2

t = 0,100 m, Area: 20,000 m?
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6-1-3 Harbor facilities

1} Berthing Facilities

a. Kind of Harbor Facilities

Number Length . Width
: Coel “of - of ¢ Water of

Kind of Facilities Size of Ship Berth Berth "~ - Depth "Berth

Coaler berth 60,000 DWT 1 300 m EL-16 m _ 25 m
) . : ' {C.Di, =14.855 m)

0il tanker berth 5,000 DWT 1 - 140 m EL-8.5m 10 m
(C.D.L_—7.355 m)

Small craft berth 500 GT 1 50 m EL-5 m S m

b,

(C.D.L -3.,855 m)

Height of Wharf Crown

a)
b)

<)

Coalér wharf 1 BiA3 n
0i1 tanker wharf : EL+3 m

Small craft whaxf : EL4Z m

Structure Type of Mooring Facilities

a)

b)

c)

Coaler wharf
Open-type wharf with coupled battered piles
Materials: Steel pipe pile
Upper parts of the piles (above LWL -1 m) will be
covergd‘with fiber grass'reinfofced plastic (F.R.P)
for corrosion prevention, and othef pérts {from LWL -1
M to CL ~1 m) will be protected with corrosioﬁ preﬁen-
tive paint andrelectrolytic protection, or other cor-
rosion prevenfive metﬁod eQuivaient 1o the above meth-
od wili be made.
0i) tanker wharf

Gravity quéywall {Concrete block.type)

Small craft wharf'

Gravity quaywall (concrete block type)
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2) Channél and Basin
a, Channel

a} Water depth

b} ' Width
&) TLength

d} Area
e} éide slbﬁe
b. Anchorage Basin
a) Coaler ship
i. Watef depth
ii. Area
ii.. Side élope of
dredged area
b) 0il tanker.
.i.' Water depth
ii. Area
iii. Side slope of
dredged area
¢) Small craft
i. Water depth
ii. Area
iii. side slope of
dredged'arga
3) Causewaf
a, Length of causeway

b. Height of causeway crown

"

.

-

EL=-16 m (C.D.L. -14.855 m}

_'200 m

01,300 m

About 320,000 2

1:3

EL"16 m (CQD-L. "14.855 m)
About 500 m % 550 m

= 275,000 m?

1:3

EL-8.5 m (C.D.L. -7.355 m)
About 350 m x 380 m

= 133,000 m?

1:3

EL~5 m (C.D.L. -3.855 m)
About 140 m x 150 m

= 21,000 m?

1:3

2,700 m

EL43 m
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Width of causeway :

Beacon, Range Light and Buoy

. a. Beacon :
b. Range Light t
c. Buoy light _ :
Others
a. Water hydrant H
b. Lighting facilities for

night works on the causeway

and berth . t
€. Electric power source for

repair works of ships :
d. Harbor administration

office :
e. HMiscellaneous warehouse ]
f£. Communication system between

powerplant and berth :
g. Fire boat :

20 m

5 sets (2 sets on the c¢hnnel
inlet, 2 sets on the channel
end and 1 set on the béﬁd
point at the middle of the
channei)

2 poles {on the shoreline_and
land_bn the center line of

the channel)

B sets ;Bénd points of basin)

(2 sets without light)

5 pipnts‘,(3 points on the
coaler wharf, 1 point on the
o1l tahkgr.wharf and 1 point

on the small craft wharf)

1 set

l_set

1 {100 n?)

1 {150 m2)

1l set

1 {50 ton class)
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6-1-4 Architectural Faéilities_
1) .Poﬁefhouse

a,. Bﬁiidiﬁg'hréa; f1¢6f Area and Building Volume

"

Tﬁrbiﬁe—@enerator‘Bay' 12,990 m? (height 30 m)
Heater bay t 1,280 m? (heiéht 24 m)

Contxol bay 1,230 m® (height 18 m)

Bunker bay : 1,380 m* (height 43.5 m)
Total building area : 6,880 m?
Total floof_area t 19,730 n?

Building volume 142,020 m? (excl..bunker bay)
51,320 m® {bunker bay}
" Total building volume : 193,340 m®
b. Subsfructure
a) Ppile ' : High stréngth .prest:essed
| ; concréte pile or bored pile
g = 600 mm |
Bearing Capacity 120 t/pile

Kumber of pile 700 piles

-

b} Foundation Reinforced concrete, concrete
tie beam

Excavation Volume 53,000 m3
Concrete Volume 11;000'm3
C. Superstructure'

Steel structure

a) Frame
weight of steel structure

5,700 ton
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b} Roof

Corrugqteﬁx:gsin.ﬁgéyed=stﬁe}v'
sheet with .insuiétion mate{‘
rial ang “paitly _xreinforced
cohcre;e struéturg, aSphait

water-proofing -

c) Fioor__ Reinféthﬂr _cqncrete. siruc-

| ture, tile and_mortar finish

and. parflyl _stgél grating
flqor . .
Concrete Volume 2,000 m3

d) Extegior_w#ll._‘ ¢ Corrugated resip coated steel

| shegt”wifﬁ insulation maﬁe—

rials and pqrt}ylﬂéllow con-

¢rete block, gnd. saﬁd. tex-

tured coating

e) 1Interior wall Hollow concrete blbck, paint
on plastered and partly metal
partition wall

f) Ceiling

L13

Suspended__pg?iing; acou#tic
board, asbestos bqafd and
partly exposéd concrete
. _Appu;tenédt Eacilitieg_ |
Ha} Air'cOnditioning System:_hir'ﬁonditioping_qﬁét', N
Cooiih§ capacity_gso;ﬁﬂo kcal/h
Aif_volume _ ' 22,700 m*/h
b) Ventilatiﬁg_system S Ventilating wunit and roof
| ventilating fan
: Venti1q£iﬁg unit o 4 sets

Capaéity .18?,000'ﬁ5)h/§et
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¢) ' Water supply, drainage, sanitary and hot water supply

fsystém:"
d) ﬁighteniﬁg Lod
&} Elévétéf'systeh
_Liftind capaéity
Capacity
Service Buildiﬁg
a. Floor Axrea
Ground f£loor

First floor

-

2 sets
1,000 kg

15 persons

1,370 m?

1}350.m’

Total floor area

b. Substructure

¢. Superstructure
a} Structural frame

b} Roof

¢} Ploor

d) Exterior wall

e} Interior wall

.-

-

2,740 w?

Reinforced concréte, sﬁread

‘foundation
Excavation volume 3,000 m3
Concrete volume 700 m?

Reinforced concrete structure

Reinforced concrete struc-
ture, aéphalt water—pfoofing
Reinforced concrete. struc-
ture, tile and mortar finish
Concrete volume 1,400 m?
Hollow concrete block, sand
textu;ed_coatinq

Hollow concrete block, paint
on plaétered and partlf metal

partition wall
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£) Ceiling o '+ Suspended ceiling, acoustic
| board, asbestoé‘board

Appurtenant Facilities

a) Air conditioning systemz Airgqonditiéning unit
Coo;ing_capacity 300,006 kcal/h
Air volume 25,360 m3/h

b) Ventilating system . | |

c} Water supply, drainage, sanitary and hpt_w;ter supply

system
d} Lighting, wéll_recgptacle and othgr électric system
e¢) Fire fighting Syétem

f) Kitchen facilities
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Buildings

HouseJ Struﬁtu;e

Total
Y
i area

oantities of
iormdterial

Sl Strag=
Concretd tural
T Steel

Ar
condi-
ticning

Venti-
lating

Ligﬁt*
ing .

Water &
hot

water
supply

ISanita-
ry

maintenance workers house

Coal handling workers house
Store house

Coal handling control house
and coal reduction house

3
&’Seawater electrolysis house
switchyard control house

Machine shop

Water treatment control hbouse
Fire fighting pump house

Cylinder house

SﬁGuaré house

0il fence house and harbor
workers house

Garaée

Bulldozer house

intake pump house

Lube 0il storage house

. .
&'Oil pump house

Neﬁtralization control house

Electric, instrument & control

1 " |Rreinforced
concréete
structure

1 Reinfbtced
concrete
structure

4 |Reinforced
concrete
structure

1 Steel
structure

1 Reinforced
concrete
structure

1 Reinforced
concreté
structure

3 |steel
structure

1 [Rreinforced
concrete
structure

1 Reinforced
concrete
structure

concrete
structure

concrete
structure

1 Reinforced
‘Jconcrete
structure

1 |Reinforced
concrete
structure

2 {meinforced
concrete
structure

1 Steel
| structure

1 |reinforced
concrete
structure

3 |[Reinforced
concrete
structure
1 Reinforced

concrete
structure

1 Peinforeed -

3 Reinforced -

390m

340m
2

1,380m

3,200m2

50m2

450m

900m
5p
15m
100!112
300m.
90m2
431401\1'-.2

75,

220m
100m°
'150m2

50m

250"

220m°

1006m

240m? | 380

30m
300m

270m* | 80 t

40m3
40m3
50m
15Gm
45m
150
40m

50

_50m

75m

25m3

o
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4) HMajor Equipménﬁ Foun&aﬁjpns.

E Majoi'.éQuipment.-foundaﬁiOns' will be made 5y' reinforced
concrete and w111 be supported by hlgh strenqth prestressed
concrete pile or bored plle.

a. Turbine—Generator,Fqunddtion. 

Excavation volume 3,000 m?

"

Pile Dia. 600 #

Bearing capacity 120 t/pile

Quantity 200 piles

Céncreté volume : 7,000 m3
b. Boiler Foundation

Excavation volume : 15,000 m?®

Pile : Dia. 600 g

Bearing capacity 120 t/pile

Quantity 650 piles

Concfete volume : B,OQO m3
c. Stack ?ounda;ibn

Excavation volume’ : 7,000 w3

Pile : Dia. 600 ¢

Bearing capacity 120 t/pile
Quantity' 70.pi1es
55 Planning of Residéntiai Qﬁarte%s
Housing, recreation facilities aﬁd commﬁnity seréice faci-
litiés for powe;'plant personnel and their fami;ies will be
- planned. (Constructién cost 6f resi&ential ﬁuérteré will be

excluded in the construction cost of this project.)
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a. Housing:

Type A 6 flats 150 - 170 m?/flat

Type B 132 flats 100 - 110 m*/flat
Type C 162 flats 80 - 90 m?/flat

Toté}‘ 300 fiats (for 300_Mﬁ"x 2 units)

In the futufe'expan$ion of.péwér the;afihg facili-
ties, i£ is necessary to eﬁbaﬁdfhbu&ing 250 - 300 flats
moYe.

b. Community Service

Hospifal, post office, shop,' bank, school,. rosque,

park, etc. will be planned for community.
c. Récreatioﬁ Fagilities

Athletic facilities::sﬁch aé tennis court, footbéll

éround, swimﬁing pool, ete, and.clﬁb house with accommo-

dations for guests will be planned.

Public facilities such as road, waterworks, sewage, electric

power supply faciliﬁiéé, lighting facilities will be'plannéd._
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6-2 . TRANSMISSION LINE SYSTEM

6-2~1 Transrission Line

1) 220 kV Overhead Transmission Line

.a.

Faéility.
Voltage .
Conducfdr
No..pf ciréﬁ
hength

Steel tower

Insulators

Groung wire

A type tower

_B type tower

C type towef
D type tower

Total

its

{tangential)
(1ight angle)
~ {heavy angle)

{dead end)

"

220 kv

AMAC 620 2 X% 2.

4 cifcﬁitéﬁ R

40 km

2 ¢ircuits/tover

320 mm Fog type insulators
20 po/string

130 mm? compound wire with

optical fiber

Stéel Tower {see: Figs. 6-1, 6-2 and 6-3)

Height . Weight  No. of
Towers

44.4 0 .14.3:t 188
43.6m. 163t . 12
43.6 m . 18.4 t - 14
43.6 m 22,9t 8
222



2} Canal Crossing Cable

‘a.

3) 220

Facility
Voltage
Cohductor

Ho. of circuits

Lengtﬁ

kv Branéh Liné
Facility
Voltage
COnductof

Length

Mo. of ¢ircuits

Steel tower

Tnsulators

- Gréund wire

Steel Tower
A type tower

D type tower

6 ~ 38

- Height:

»

..

220 kv

OF cable 2,000 mm?
4 circuits

2 km

220 kv

ARAC 620 m? x“i
1.5 km

4 circuits

2 circuits/tower

320 mm Fog type 20 pc/string

108 mm? Zn coated steel

strand wire

Height: 44,4 m, Weight: 10.9 t, 6 pcs.

43.6 m, Weight: 17.0 t, 4 pcs.
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Fig 6-3 .
220KV AAAC 62Ofﬂ"""2"‘2 . two circuits D Type
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6-2-2 Hew Suez Substation,
1) Main Equipment
a. 240 kv SF6 gas circuit breaker; with builtiin bushing
éurrent transformer (outdoor use, Puffer—typé)
a) For transmission line : 8 ﬁniﬁs' o

240 kv

L1

Rated voltage
Rated current : 2,000 A

Rupturing capacity: 40 ka

b) For bus coupler . + 1 unit
Rated voltage S 240 kv
Rated current t 4,000 A

Rupturing capacity: 40 XA
“b. 240.kv DiscOhheééing Switch (outdoor_usé)
ai FOr.tranghission iine : 8 units
(pnéﬁmatié operating type)
Horizoﬁtal center Break'type,'ﬁitﬁ earthing Switéh'
Réteé.VOItage : 240;gv'7 |
Rated current t -i,bdd.a-
Rated short-time
current s 40 kA
S} For pus {pneuMatic 0peratiﬁq tyéé)
_;faﬁﬁégraph type : 16 units
n'deiZOﬁtal-center
brea# type | 14 unifs
(45-degree angle instaliatioh}
Rétéd voltagé' Ty 240 %V
Rated current . : 2,000 A.r
Rated.shOIt—ﬁiﬁe

current : 40 kA



6 - 43

¢} For bus bdﬁpiérf(pheuﬁatic operating type}

Pantographztype : 4 units

Rated voltage t 240 kv
Rated current : 'd,OODIA

Rated short-time
curren£ :"30 KA
d) For bus section {(pneumatic operating.tybé)
Horizontal center

break type . : 2 units

Rated voltage 5 240 kv
Rated current : 4,000 A

Rated short-time
current : 40 kA
e) 220 kV bus earthing device

(cutdoor use, manual operating type)

single phase : 12 units
Rated voltage t 240 kV.
Rated short-time
" current : 31.5 kA

c. Capacitance Potential Device
a) For 220 kV bus (single phase): 12 units

Rated vdltaqe

Priméry : é?O/{;AkV

Secondary : 110/]3 v

“Tertiary 1 110V
Rated 5urdgn

Secondary : 500 VA

Tertiary i 100 VA



2}
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b) For 220‘kv'1iné (single phase): 12 units
Ratedivdltage

. 220/7% kv

Primary y t
éecﬁndéry : ILQ/ff v
Réted bﬁ?den '
' Secondary : 50 VA

Othex EquipMent

da

Supervisory control panel, operator-console desk, 220 kv

system panel and auxiliary panels

AC power'éource {station servicg panels and service trans-
former) |

Emergency diesel'ééneratot,(bgttery starﬁing system)

DC power 50urce.(pattery and battery charger)
Outdoor.steel structure and bqs support

220 kv conductér )

Aluminium_ pipe conductor {180 ¢ x 10‘_1.:, 120 ¢ % 8 t)
Refer to APPENDIX_-—B. | |

250 kV insulator

Suspénsion ipsulé;ors and'sta£10¢ post_insulatérs

Air compressor (éi: résérvbir_and ébn;go;_panéj),

Ground mat materials (énnealedrcdppef'wire 1§0 mm?  and

connector)
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6-2-3 'Protectihg Relay System

1) FoY Ayun Musa PS Line

2)

A

Main Relay
¥1 sét Transient compéiiSOH of phésé‘é6mbéfi90n béSed on
wave deflection with micro wave éﬁéfeﬁ
#2 set. Directicnal c¢omparison aiétahce ré1éy with poﬁer
line carrier éystéﬁ”fthree'stépsf
Distance relay;;”Full'scheﬁé. Nd any switchiﬂghis
accepted earlier in zone or tyﬁe
of fault, Malti measuring scheme
Reclosing Relay Systém'(ohg shot)
Thrée phase recloéing system (dead time adjustable up to 6
sec.)
Back-up Relay
Directional over current relay with voltage restraint
Others |
a) A protection scheﬁe of circuit breaker failure
b} Over-vdltagé relay blocked with reactive power

c) Low voltage relay

For Sakr S8 and Suez Tr. SS Line {Other side's relay sets are

same,)

a.

b.

Main Relay

#1 set Trénsient comparison or phase compafisOp with
power liné carrier system

#2 set Directional comparison distance relay with power
line:éarrigr system (Three steps)

Reclosing Rélay System {one shot)

Three phase reclosing system (dead time adjustable up to 6

‘sec.}



3)

4)

5)

6)

7

8)
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c. Back-up Relay System
Directional over current relay with_vbltaqe restraint ..

For Bus Coupler Circuit Breaker

High speed differentiél relay and over current relay with

voltage restraint

ror Bus Protection

One'pfotection sghéme'fof bﬁ$ proteétion

E@ult Beqofder Setsgwith.seqUentiél chart xecor&er
Fault Lo‘cali'z:ér | |
Pulse ejectot.system=gnd impulée detecting system

Continuous Monitoring of Rélay System

Testing instrument sets at protecting relay room and bortabie

one
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6-2-4 'éommunicatiohiéthpment

1), Miéroiwavé System
a. deatiqn of Site

Freqﬁanyl '+ 2 GHz

Name of station -  Distance (km) Elevation (m)
Sakr 8§ : R C 180
. Lo ©66.2 '
Répeater station C o : 500
' © 32.3
New Suez S§ : ' .70
R 23.0
Ayun Musa PS s

b.  FEquipment

Name of © Steel Parabola Micro Feéder D.C. source Exchanger

~Statidn Tower Anténa  Set (m) Battery Charger Battery Charger
{m) - (24 v} {48 V)

Sakr SS° 120 8mgx 2 -2 270 - - - -

Repeater 120 Baogd x 2 2. 410  14v 7.5kaAh - -

station ©~ 3 mg x 2 .2

New Suez R C :

58 B0 3 mP x 2 2 3600 S00Ah x 2 150 A 108 ah 20 7

3 g x2 2
Ayun Musa . T ' o _
P.S. 105 3 mg x 2 2 405 S00Ah % 2 150 A 210 Ah 50 A

: ii':O§tica1'Commuhication System

.f Mo#t éafﬁé Gf 0ptiéa1'fiber are Eontained in ground wires

: _6f:tfansmissian'lines; To use the optical fiber for}signal
itfanémigéiénii; mainly to avoid an induced inferferenéé from
_thé heavy'}q;ded'Cabiéigystem. PCHM~1,5 M 12 channel is used

for siénal'ttaﬁsmiésion at both terminals.

- Item i .. i -Ayun Musa PS New Suez $S Ahmed Hamal Tunnel
POH-12 Ghannel’ 2 2 |
Optical transmitter :2 L 2
optical fiber cable 0.5 km o.slkm 2 km

Optical fiber in__

the groundwire . : 40 km #_2:
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Fi_g.G"? Optical fiber s‘ysleh:i”

Ayun ' muse

[T T T T T T T T T T T T T
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_ Ml eem-t2, Mt 01—
| ab ] POM a7 LT
_ i oM Ve
| s
| | Sf’-}'
i | PCM-LSM__ PCM-6M OPT-TR
'l 2. Felmwext- € i
1 126 PCM-I2é4 : {0
|
‘.
Ground wire ., ..
/\wllh optical fiber
20km - o 20km
2km .
opticas fiber coble
 New Suez '
S
OPT-TR PCM-6M _PCM-1.5
Oz |-~omF PCM-1%

: 24 {412
< {MPX}— o

Q.5km

. DM PCM“Z/‘ _?I
e MPX pr

l————_— — Vi (A S ——— A — e —

Ncte Ep . Qg Opticol Signol/ Electricol Signal Changer
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2) Power Line Carrier

a. Design of Channel

Section:

Method

Channel

New Suéz SS - Suez 58

One phase of each circuit

" (two metalic ch.)

bata 2 ch.

Voice 2 ch, . ;

'protection Ry. 2 ch

Bénd of

Frequency

300 kHz - 390 kHz

b. Equipment

Coupling
Filter
Division:
Filter

Coaxial Cable -

PIC set

Powar source

Kew Suez
sS
600:75 ohm
175 ~ 450 kHz. 3
HF, L¥ 350 k#z 1
HF, L¥ 340 kHz 1
HF, LF 300 kHz R |
1,200 n

2 ch. broad band

output 27 dBm - : 2

1 ¢h, broad band
output 27 .dBm <. 3

-Common with

micto set

New Suez S§ - Sakr $§

'TWQ rhase each circuit

(two metaiic'éh.)

' Transfer the existing

‘Suez S& tb Sakr SS set

Addition of Rf. ch. 1 ch,

250 kHz - 300 kH=z

Suez Tr Sakr 55

Station

{ =
i

400 m -

2 ' . |

Cbmmon'gith Common with
micro set existing set
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'Fig. 6-8 PLC Layout

New Suez RlL _ | Suez
e, : : . - m LT,
LT2 T T : . LT6

. 2L : :
323 I ' - t:?
4 o T VAl g
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| R | b4 [N
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'CHAPTER 7. PROJECT COST

7-1  BASIC CONCEPTION OF CONSTRUCTION COST ESTIMATE

1)

2)

3)

4)

‘The construction cost will bé_éétiméted'ih'considerétiOn of

the weighted year of constructién period.
The construction cost are composed of the folléwinq cétegories.
—power Plant Facilities

~--Direct Cost ——}——Harbor Facilities

Total | fransmission & Substation
Construction — Facilities
Cost

-—Engineering Fee

—Contingency

The construction costa are divided according to domestic cur-

rency'requirements_and foreign cﬁrréncy regquirements, with the
former including wégés for domestic laborers, cost of engi-
neers and teéhniéians reqﬁired fo; coﬁstruction supervision,
construction materials such as .éement, aggrégate, lumber,
domestic fuel, etc.,.'wh.ich can be produced in Egypt_, and

domestic transportation costs of imported equipment and mate-

rials. All other items are listed up as foreign curxrency

requirements.

It is assumed that construction will be undertaken by contrac-

" tors on a turn-key basis according to the specifications which

are prepared by consultants under an engineering services
contract concluded between EEA and consultants.
During the cdnstrubtion, the consultants are to assist EFA

in the performance of supervisory work on the Project.



5)

Procurement of funds réquireé,for Constxuc;icn will be cartied
out by EEA, the oﬁnef, witﬁ féreigh currency reqﬁiremgnts will
be borrowed 'ftom: iﬁternétiona1_ financing in#titutiéns and
domgspig currenﬁy‘rgquirements bo;rowgd frqm,domeshic'financ_

ing institutions.
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SCOPE AND CONDITIONS 'FOR_CONS‘:RUCTION COSsT ESTIMKTE
1) The Scope of the Project .
This :Prdject consists 6f'coa1’-‘f1fed thermal pm:'-:e'i‘ "plan‘é of
300 MW x 2 units;'harbdr'foriimpbrted coal, transmission lines
from power plant site to interconnecting line'éné dtﬁér ngéesé
sary éCIuipﬁ_ent. wo |
That is to Saf, the folléwiﬁg eqﬁipmént ﬁill‘bé included
in this Project.
Access road, laﬂd reclamation, embankment, intake and dis-
charge faciiitiéé'of'cOndenSEr'cQolihg water system, sea-
water'désalinatibﬁ'féciiiﬁies, boiler, turbine-generator
and auxiliaries equipment, c¢oal unloading énd transporta-
tiQn facilities, ash treatment egu{pment; ‘ﬁéste. wéiér
treatment equipment, fuel oil facilities, coal storage
yard,'ash disposal pond, serficé buildiﬁg, centfal'shoé,
-Warehouse,'transmisslon line facilities, substation faci-
lities, communication facilities, etc.
The ﬁiﬁimum téqﬁired'faéilitiés for tuturéiextension of
600 M _plant; namelf, “land reclamation, coal unloading
facilities and iﬁtake and aischarge facilities afe consi-
dered. |
2) Conditions: for c&hgtructmi Cost Estimate
a. The scopée ~of construction cost 'estiméﬁe is summed wup
necessary costs for thé Préjéét with the limits as'indi—

cated below. .



a)

b)

c)

d)

e)

£}

Expenses for acquisitiQn'of iand reqﬁiféd-fdf const-
ruction and for.various kin&s_ot_indemnitiés'tequired‘:
accompaqying construction Havé‘ not; been listed\‘up.
However, tﬁe_cést'dfilevelinq the;land-hchired is:'
inclgdedfn |

buties and other taxes on imported equipment and mate-

. rials, taxes on engineering feés, and income tax of

foreign engineers are considered to be exempted and

-are ﬁot_listed up,

The expenses requiréd for procedures to be taken by

‘EEA, the owner, for loan from financing institution

aré not included.

Thq_expepsgs ?equireq fo:_cdai transportation facili-
ties sﬁch as.truck, coal cargo,'gfc., and bonstruction
cost of road for coal transportations are excluded.
CQst_fof cdaler'aﬁd'tanker of~impor£ed coal and fuel

oil transpbrtatibn are_e'xclud_ed.E Accordingly, cost of

- facilities are listed up pier,'unldaﬁing facilities,

handting facilities from pier to.coal storage yard and

oil transportétion:facilitigs £0 oil storage tank.

Offices required for c¢onstruction and operation, . ac-

cess road for construction, spare parts, automobiles

- and a canteen are included, but staff housing, a guest

.house{ schools are excluded,



b. Conditibns fdr Céléuidiibn

a)

b)

c)

d}

e)

£}

Foreign Currency Portion
‘price in Japan as of 1983 are used as basis and price

‘inéreases up to the time of“Weighﬁed‘§éaf-¢f'construc—

tipn period are considered; .And ocean fréiqht from
Japéh‘to Egybf iS'Cbnsidéréd;

poméstic Currénéy Portion

Pricés in Egypt as of 1982 a?e taken és reference

basis and price inerease up to the time of construc-

‘tion are considered,

Fuel costs required for trial operation are not in-
cluded in the construction costs assuming they will be
offset by electric power produced in trial operation.

The ekchéngé'fates fox'currencies are taken to be the

following.
Us$ 1.00 = L.E, 0.823
Us$ 1.00 =230 Yen.

L.E. 1,00 = 279.5 yen

Contlngenciés,'about 4% for foreign currency and 5%

for domestic curréncy of direct construction cost and
10% of éﬁéiﬁeering f¢e are listed on the assumption
tha; these ékpénses are to be disbursed on the occa-
sion of change iﬁ désign for unavoidable reasons,

As an énginegring fée, about 1.1% of.direct constrﬁc-

tion costs are considered as being required for sala-

ries, overheaq costs, fee, and for direct expenses

such as travelling and communications.



q) Conditions for fund requitémgnplargﬂas follows:
Foreign curréncy:

- F@F;BOF' an interest rate of 4%'an§ a repaymenp
_perioﬂ_pf 30 years including grace period.of's
years

- For 20%, an interest rate of 9% énd a:tepaymeht
period of 15 years inbludiﬁg_gtéce pg;igd pf $
yeags |

Looa} CUrrenéys
- An interést rate of 8% and a repayment period of
15 years:including grace period of 3 years
h) Payment Conditions.
i. Iﬁpo:ted Equipment Cpst
20% at conclusion of contract, 70% at léding on
boérd, 10% on completion
ii. Construction Cost
90% of cOnttacted amount paid out on a piece rate,
10% on csmpletion
iii. \Enginéering Fee
These costs are é;loéated in p;opo;tion t6 man-
ronth to ye estimated accQtding'to!work quantifies

by' Year; .
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1.

CONSTRUCTION COST ESTIMATION

- construction cost estimation based on the conditions described

in Section 7.1 and 7.2 is as shown in Table 7-1, total construc-

tion cost will be 510.4 x 10°

LE, 'Budget'for each phase and bud-

get for éach year are shown in Table 7-2 and Table'743: Yespec-

unit: x 10% LE (x 16% us$)

tiVely.
Table 7-1 Construction éost

Items _ F.C. _ L.C.
Geénerating Pacilities
1) Equipments ~ 262.0 (318.3) -~
2) Erection 42,2  (51.3) 19.6 (23.8)
3) ¢civil works 10,4 (12.6) 18,3 (22,2)
4) Architectural w0rk§ 34,0 (41.3) 16.1 t1§;6)
5) Harbor'facilities 28,3 {34.4) 7.6 (é.é)

Sub-total | 376.9  (457.9) 61.6 (74.8)

Unit Construction Cost
[LE/KW {US$/KW)] - - - -

Trangmission Lines

and Substation - -

| 1) Transﬁission lineé 25.6 (31;1) 7.5 (9.1)
Uhig COnsituciion cost :
(107 LE/km {10~ US%/km)) - - .- -
2) Substation C10.8 (13.1) 2.3 (2.8)

Sub-totat  36.4 (44.2) 9.8 (11.9)

Engineering Fee_. 5.4 {6.6} - -
Total (1 + 2 + 3) 418.7 (508.7) 71.4 (86.7)
Contingency | 167 (20.3) 3.6 (4.4)

Grand Total (4 + 5} . 435.4 (529.0) 75.0 {91.1)

Total
262.0 (318.3)
61.8  (75.1)
28.7  {34.8)
50.1 (60.9)
35.9 ° (43.6)
438.5 {532.7)
730.8 (887.8)
33.1  (40.2)
760.9 (924.1)
13.1 (15.9)
46.2  (56.1)

5.4 (6,6)
490.1 {595.4)
20,3 (24.7)
510.4 (620.1)



Table 7-2 Budget for Each Phase.

unit:  x 10° LE (x 10°

Us$)
;I.[_E_e__m_s_.i o : - E_‘E:. K -. o P___C_. - M

__is;iphase, o . 63.4  (77.0)  24.1 (29.3) 87.5  (106.3)

gnnghasé . _207.5'](252.1) 32.6 f39.6);,é&0.1 7(291;7)

3rd Phase  164.5 (199.9) 18.3 (22.2) 182.8 {(222.1)

fotal 435.4 (529.0) 75.0 (91.1) 510.4 (620.1)

Table 7-3 Budget for Each Year

unit: x 10° LE (x 10% us®) -

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) .19.6_ (23.@) 140.6 - (170.6)

1987 183.9 . (223.4) | - 29.5 (35.8) 213.4 (259.2)
1988 | 58.7  {71.3) 15.9 (19.4) .. | 74.6  (96;7)-;

1989  13.2  {16.0} 1.2 (1.4) 14.4 :(15.41

TOTAL 435.4 (529,0)  75.0 {(91.1) 510.4  {620.1) i



fable 7-4 Generating Cost for the Project .

1tém. . ~unit  Formula
Unit Capacity _ ' MW
Availability : ' %
Annual Gross k¥h x10% xim Ax8,760xB/100
Station Service Loss (kW) %
 Annual Available Energy e )
at P/S 'r. End . ¥10  kwh C%{1-D/100)
Plant Bfficiency %
construction Cost. 6
including T/L x10°L8
Fuel Calorific value keal/kg
Fuel ConsumptiOn xlO3 ton %ﬁgﬁg X 100
Unit P;iée of Fuel - LE/ton
o —3
Fuel Cost xi0" LE IxJdx10
Operation'Maintenance 6 _
Cost : x10~ 1LE Gx0.02
Administration Cost xlO6 LE Gx0,005
Depreciation x106 LE G/30
Annual Cost . : xibq LE KALAMN
_Génetating'cdst_at _ _ . 4
P/S Tr. End : Millimes/kwh O/Ex10
T/L and D/L Loss 3
Salable Energy at 6 - o
Consumer End - _le kiwh Ex(1-0/100)
Salable Unit Price Mi11imes/kWh 33.646x0.7
- Revenue/kih | Millimes/kdh  ~  S-P

6

Annual Revenue ‘%100 LE RxTX10™>

Valué
320 % 2

80 -

. 4,485.1

6.25

4,204.8

39

17.0

37.3

8.87

12

3,700.2
23.5%
14.68

54.3
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| CHAPTER 8. EXECUTION OF THE PROJECT

PROJECT SCHEDULE -
In performance of'the“Pro§ECt,'the following overallhconstrnc—
tlon schedule wxll be considered.
Period of Preparatory WOrks for Execution of the Pro;ect
Immediately after the completion of the Feasibi11ty Report,“'
preparatory works such as procurement of finances, employment of a
consultant, preparatlon of tender documents, tendering/contractlnq
and other necessary offrc;al procedures will be needed. It will

take ahout 13 (thirteen) months from the application of proiect

flnance to the aWard of contracts.

COnstruction Schedule

nhe PrOJect will be diV1ded into three phases.'

In the -first phase, construction of harbor facilitfes, pover
plant site reclamation works, detailed desiqn*of ha{n'equipments
and materials of power plant for 300 MW 3 Q‘Jfoundation works of.
boiler, turbine and generator, and construction of powerhouse for
No.l Unit and New Suez Substation will be carried out.‘r_ _

in the second phase, erection works of two 220 kv out901ng
transmission lines out of 4 lines as Well as erection and instal—
lation works, and civil and architectural'works for No. 1 Unit and
foundation works and c0nstruction of powerhOuse for No.2 Unit will
be carried out uninterruptedly. . e _

In the: third phase, the erection horks, civii and architec-

tural works for No. 2 Un1t, and erection works ‘of the remaining

two 220 kv outqoinq transmission lines will be carrled out follow-

ing the secohd phase. The constructicn schedule for the Project

{5 shown in Table 81 and 8 2. I ST



8-1, 8-2, it takésméd_months from the firstlphaéé'ébntract to the
takinq over of the first unit, and 50 months from the first Phase
contract to the taklnq»over of the second unit, and.the-nmjor
ev¢n§s for each phase ave summarized as fTollows:
1) First phase

a. Harbor Facilities

After First Phasé

: Méjor Events o Contract Signing’
bredginélétaft | 7-§§nths
Piling start | 314 moﬁths
Cémpleﬁioﬁ ' | 38 months

'b. Detailed Desiqn for Power Plant, BTG Founﬁation and .

Powerhouse
_ After First PhaSQ
Major Events _ Contract Signing
Foundation works start . * 9 months

Completion . 43 months -
©. New Suez Substation

After First:Phase

Major Events - Contract Signing
Foundation star 13 months
Cchpletion ' ' _ 32 months

2)' Seconé Phase
a. Power Plant (lst Unit)
After First phase

Major Events - Contract Signing

Drum lifting = = . : : . 22 month
_Initial firing_(ﬁiéh# of f} | _ 35 mbnth§

Steam admiséion __ L R .‘ : 3? months © -
Qperatihé.test_statt.- e e .37 .months
Commissioning (of 1st unit) . - '_41" _ménfims,.>

Tgking over - _ & 44 months



3)

4)

5)

8 -3

b. Transmission Line

Major Events
Foundation start
Erection start
Stringing start
Completion

Third Phase

a. Power Plant {(2nd Unit)

Major Events

Drum 1lifting

Initial firing (Light off}

Steam admission

Operating test start

Commissioning (of 2nd unit})

Taking over

b. Transmission Line

Hajor Events

Foundation start
Erection start
Stringing start

Completion

The consultant will render the engineering services through

After'?ifst'Phase
contract Signing

9 months .-
17 months .
24 months

30 months

After First Phase
Contract Signing

28 months”
41 months
43 months
43 months
47 months

50 months

After First Phase
Contract Signing

23 months

30 months

39 months

45 months

. the entire perlbd of the Project until its completion after

sigring cdonsultancy agreement,

The total Project period is

- for consultant.

57 months after contract signing



fable 8-1 - Overall Construction Program (Tentative) 1st Stage

. YFAR & MONTH 1983 1984 1985 1986 1987, 1988 | 1989
ITEM _ :ragmnll'zl2345578910;1;224681012;‘}468‘10}2246810:22458101224sa
N—_ - - ' Sedady [1fe] 1L PPlledad rn =Y appr. =¥ \
FINANCING AND OFFICIAL PROCEDURES CELLL: k2 % (e Ed abode HF el Fal T B
| _ o FIR| 3 Faed fifdrng A | fagpr
TENDERING/CONTRACTLING AND RELATED PROGRAMME _ . ola %in' thrisl adt . - . ', =
7L 1gsud |CAA{LICLAN KAA
J LT3R AT ] )
fender Dodumenip . . )
& : _ _ ] Y4 d;vl'ng 1%11'11; Jom_jirle 35 Eoly
] 1. Harbour facility 2. Land re(‘;lamation of Power Plantl ' _ F=eE=e o i v 2 'thnid [rde atali
igf3. Detailed design of main equipments & miaterials of Power Plant’ for 300MW k 2 oo ' o 3—t—t] PPUP AN ] yfor st unit Hinighing works
g4, Boiler, T/G foundation for 300MwW x 1.5 Building works for powerhouse of tst unit Pejtdiled Resibn] T T 1 11
3%@5. Detailed design, manufacturing, delivering & erection of New Suez Substation, civ11farch. _ _ : ' Foupdatlian & [Eqedt Om’ | Flinkichind dodxd bl chv
‘ﬁ_ works of outdoor foundation, control house, access road and other related works for substdtios : h )
iy - : . . : : . ) fifc Reckilvind [cdmiskibnfin
1. Detailed designing, manufacturing, delivering & installation of equipments & materials fo MAnb€ he turirié_;[qm ! ; \——-I—-';-Lh—';- ~2 T8 T
ist unit Power Plant with accessaries, coal unloading facilities, fuel handling it - L -
&|latrfivhkring & AN Mgl oftly Ta

facilities for 1st unit, water treatment, Screen]scraper & intake pump for Ist unit C i i = . el Ole

desalination facility, main transformer & switching yard facilities for Ist unit, machine

shop equipments/materials & tools,; EP and other related facilities Stleam Admisdipn

ipny

N e K
"t
H
I
=
.

- S . _ : i I ) & Lo A~ | Hiffighing tporkE
2. Civil works of‘intake/jntake pit, circulating cooling water channel, discharge/outlet, I e e : - 1

el foundations of fuel storage & transpdrtatidn facilities, aux. equipménts foundations,

'E fresh water pond & tank, ash pond facility and other related civil works for Ist unit

o . . : . ; ! Eelvicp Blidd. {Agpdrichapt] Bldg .l Hir ighind $oFkE
'g?.. Architectural works of service building, machine shop house, ware house, stack works e : - m
s incl. foundation, contrel house for aux. facilities for ist unlt gate & fense and Sia

: misc, works : ' . . j A
_ : ) Hldg or Pnd Linji inisd_wotkk
Architectural works of boiler turbine-generator foundations and powerhouse for . . Foundakibry |4 v g
300 MW x 1 {2nd unit) : ' for png boliy B
. o : . T - ) yedtion Corplieiqn :
-|4. Detailed designing, manufacturing, deliveéring and installation of equipments and ARNE € *= (A2d ®v |x |2dck £/1)
materials for 220 kV ¥ 2cct transmission line incl, Suez ¢érossing facilities ) : opntatio: Sttilgling
. civil works of steel tower foundat1ons and related works . . : - ¥ =
S T - : N : v (LR i refeliviing | dorigsiogifg| P
|t Detailed designing, manufacturing, delivering & installation of equipments & materials £61 PEE'F‘" = jg ~3~ T~ ——F-r‘L - idnii 9 2L
. ; s Lo . . e iy iex Mhnhifladtdr in ~]. ™ wghgiggl /

; Znd Power Plant with accessories, fuel handling facilities For 2nd unit, screen/ _ ~t=& ifanidyg : 1 ladf 1 F ol
S scraper & intake pump for 2nd unit, main transformer & switching yard facilities for 2nd P 1yl vty v =+ s ol
2 unit, EP and other related facilities . . ) . Hydrd Olre;
- . -1-§tdrdgdJ=1d | frels Rodd| ™
<2, civil works of foundations of fuel storage & transportation facilities for 2nd unit aux, 1 : ¥ ¥ ) SFQHfI
S equipments foundations, drainage system works, access roads/station roads, land clean-up : Aiml_sﬂ
woxks, wash pond facilities and other related civil works inc¢l. plantation ] : “ilsd. jwqrk

R N X . 1. s B 1
< 13. Architectural works of ware house, worker's house, control houses of aux. equipments for i [

. g 2nd unit and other miscelaneoqs works Ededt ol

o i ' BEE SRl

-24. Detailed designmg, manufacturmg, delivering and installation of equipments & materials . / b Styingang |
.m| for 220 kv x 2cct transmission line _ _ _ : 2 . : Complition
- incl. Suez capal crossing facilities . _ : ' fl. Y

T ) : ' L o : : j _ ' ' Fdundathoh
oo Civil works for steel tower foundations and other related works : : : : - J (n <
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PROCUREMENT PROGRAM FOR THE PROJECT -

As for the supply and COhstruction it is desirable for procure-
meh_t metf\od;.tq adopt- one-package cénttact' system on turnkey basis
from the viewpoint of the matter of the pr‘ojéc‘;t.'

8ince this Projéct that'is-ﬁ publie utiilfy-ih'ﬂgypt is re-
quired high reliability for power supbly} all of the construction
works inéiudin§ civil and éfcﬁitécturalfwbrks have to be high
quality. Thereforé, the contractor is with.hiqh sufficient quali-
ficatien,

As a rule, eQuipﬁénﬁ‘and materials for the Proiect which are
able to procure in Egypt are to be adbpted. Boiler, turbine,
éeneratﬁr, main tranéformer and others procured at the outside of
the ngpt by contractor will be shipped éfter pass of factory
test,

As a rule, prime contractor will employ fhe local contraétor
for civil and architectural works and erection works for equip-
ment. However, as meﬁtioned_aboVe,_sinée high quality for the
c0nstfﬁctioﬁ works |is re@uired;' foréign cohtractor_ may. assist
partially In case of a shortage of the constructibn técﬁniqﬁe in
the pé?t ﬁf'local coﬁtractor.

An§ :Qbeciél' const:uétion‘jtechnique. and guidance by foreign
engineérs,'technicians ana skilled labor.may he réquired for ad-

justment of overall construction schedule.



8-3-1

ORGANIZATION FOR THE PROJECT

Organization

EEA will empiéy the consultant to - assist  the construction .

works for promotion of the Project because this Project isg the

on ‘the other hand, it is desirable for construction works to

be procured in a lump-sum amount to be made cléar of the organiza-

Adaté:hés been already decided.

_first coal fired thermal power project in Fgypt and its completion

tion of the Project and to be promoted smoothly.

Organization chart among EEA, consultant and contractor is as

follows.
Fig. &-1 Crganization Chart
Internatiénal Assist,
ona .
Fund :
- f .. - -
EEA Consultant

Head office"

Head Office

/

: EEA
Site office

Contractor({s)

Head Offlce

l .:!;

I

'Consultaﬁt

Site office

Contractor(s)

Site offiéé




8-3-2 puties
. ﬂéibf'éuiiés c$frieé.oﬁ£ by EEA:and bf consﬁltéﬁt-fO'cohplete
this Projecf'Até as:follbws; | |
1) Duties Performed by EEA
a. Selection of éoﬁguifénft
b{. 1nveStiga£ion and Study Ttems
ExaminatiOn‘ and final &ecisiOn’ of géneral -cdnditions,
special cénditidhs, techniéai- specificatidﬁs, draﬁings,
etc., for the cqntract |
Study of site conditions
c. rTendering and Contracting.
Tendering and Bid Evaluation with the assistance of con-
sultant and L/C open and procedures.
d. Decision of.eXécutibn_ﬁethod of thei?rojegt
Personﬁel 6rganization, COn#tfuction plan,"constrﬁctibn
supervision method, test brogfém, acéeptance methéd. ete,
e, Prépafatdry"vorks of construction
Land précuremenf, compensation, othér necessary investiga-
tion
f. 1Inspection and coordination of comstruction
g. Testing and_test”operatiOn, evaluation of'the performance
and acceptance of power plaﬁt.
h., Testing and test oﬁeratioh, evaluation of the performance
| and_accep;aﬁée éf &/L and §/s
i, Others |
25 Puties Perfcrﬁéd_by Consultant
As assistance works for EEA

S a. Check of feasibility report



Assistance in finance procurement and technical

pro@edures:based on the gui@eline of finanqing ins;ituticn
Field.50¥§ey ;nd'basic design for overall items -
Preparatibn of bidding documents

Assistance in tendering aﬁd contracting

Check and review of approval drawinqs_and data submitted

by contractor

Preparation of-detaiied instructipn drawings for civil and
archiﬁécturai works

Inspection and witness of factory test

Constyxuction supefvision'

Preparation of test program

Assisfance in test;..

witﬁess of aéceptance testrané dgté aﬁalysis

Training of EﬁA‘s epgineers for operation and mainténance

Compiling of opefatidn/ﬁaiﬁtenance manuals

Preparation of progress reports ané completion report
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