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3) Countermeasures for ﬁaste.Water Containing 0il from around

Light 0il Tank Yard

Since there is poésibility of oil leakage from lijht oil
tanks and licht oil pumps at the light oil tank yard, drainage
ditches are provided arodﬁd'the oil ténk yard and contaminated
water.ébntaining oil is first led to an oil separator. After
separating the oil and water at the éil separator, the water
is led to_tﬁe neutralization tank, and following neutraliza-
tion it is dischatgéd'to the discharge tunnel by the drainage
pump. The oil separated at the oil separator will be pericdi-
cally ladled out manuaily.

4—5-5 Noise Countermeasures

Sources of noises wﬁich could be of nuisance level at the site
boundary_liﬁe are of tﬁe two categories,-thése-which continuously
generate noises and those which irreqularly generate noises.
Sources which continuously generate noises are boiier feedwater
pumps, forced draft fans (FDF), air compressbrs, millé, circulat-
ing water pumps fCWP) and transformers, but boiler feedwater
pumps, mills, and air compréssors are located inside the power-

_house, so that noise level outside is very small.

Ags for ncises generated irregularly such as the steam blowing
from safety valves, silencers will be.attached-to'hold down the
noisé,
and the blowing nozzles wiil be directed to the opposite side of

the living quarters.
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4-5-6 aAsh Disposal Waste Water Countermeasures
7 Ashes ﬁfodﬁéed_at a coal-fired boiler may be divided into
bottOm.ash deposited at the boiler-furnace hottom and fly ash in
the flue gas.

Ash faliing into the clinkér hopper at the bbiler bottom is
discharged at regular intervals by the jet;pump. The ¢linker ash
falling into the ciinker hopper sealéed with water ié crushed into
even-sized particles by a crusher provided at the outlet of the
clinker hopﬁer, and then sluiced by a jet pump through the ash
sluice lire to the ash disposal pond.

Fly ash caught at air preheatér and dust collector hoppers is
discharged sequentially at regular intervals. - The fly ash col-
lected in thé hoppefs is dischafﬁed by the vacuum made by the
hydraulic exhauster and sluiced with water throﬁgh the ash sluice
pipe to the ash disposal pond.

‘The water from the ash disposal pond will be discharged into
Gulf of Suez, after ash is completely remoﬁed'by such facilities

as the curtain-wall type floating ash retainer and ash filters.
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Stack Height

The height of stack is determined in consideration of the
maximum concentration of sulphur bxides‘Cohing down to the ground
surface and the distance of the point where the maximum concent-
ration Gccurs on the grouﬁd-surface, together with the wind rose
at the site.

Stack heights of 50 m and 85 m wore studied for this Proiéct,

Sulfur contents of Australia, America, Poland, Columbia and
South Africa coals range from 0.21% to 1.3%, and do not exceed 2%.
Sulfur content of the hlended coal of Maghara coal (éulfur con-
tent: 2.97%) and the imported coals will be approximately 1.1%,

and therefore, stack  height was determined on the basis that the

. sulfur content of coal used is less than 2% and sulfur content of

611 is less than 3%, while the sulfur content stahéard df'Egyptian
Petroleum Authority is 2.5% at the maximum.

~Judging from the wind rose,‘nofth;northwest winds are dominant
as the prevailing wind and south-southeast winds'are noﬁ S0 domi-
nant. However, as Suez City is situated at about 8 km to the
northwest of the power plant site, in consideration of the in-
fluente to the city, the 85 m stack height is seiected. Stack
height of 85 m satisfies the emission limits of 0.074 ppm of
Egyptian standard and 0.056 ppm USA EPA standard.

The maximum concéntration on the ground surface {Cmax} and the
distance of thé point of maximum concentration (Xmgx) are qivén on

the following table.
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Table 4-23

S0x_Concentration on the Ground Surface along Wind Axis

Exclusive Coal Firing Stack height: 85m/50m

Sulphur Content :
() 1.0 1.3 1.5 2.0
. 0.029/ 0.038/ 0.044/ | 0,059/ :
, Units 1 & 2 0.038 0.049 0.057 0.076 /
Cmax — : - —
(ppm) . 0.027/ 0,035 0.040/ 0.054,
Unit 1 6.038 0.050 0.058 0.077 /
_ | 13.5/ 13.5/ 13.5/ 13.5/
Units 1 & 2 11.6 11.6 11.6 11.6 /
Xmax
{km) : 9,5/ 9.5/ 9.5/ 9.5/
Unit 1 7.8 7.8 7.8 7.8 /
Exclusive 0il Firing Stack height: BSm/ﬁUm
Sulphur Content . .
() 1.0 1.3 1.5 2.0 3.0
. 0.020/ 0.031/ 0.041/ | 0.051/ | 0.062/
. Units 1 & 2 0.027 0.040 0.053 0.066 | - 0.080
Cmax — y
Ctppm) | 0.019/ 0.028/ 0.037/ | 0.0477 |o.056/
' 0.027 0.040 0.054 |- 0.067 0.081
. | 13.5/ 13.5/ 13,5/ 13,5/ 13.5/
Units 1 & 2 11.6 11.6 11.6 11.6 11.6
Xmax - . _ ‘ :
{(km) . 9.5/ 9.5/ 9.5/ 9.5/ 9.5/
Unit 1 7.8 . 7.8 7.8 7.8 7.8
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Elg. 4-22  Sox Concentratlon Coal Flring (2 unit)
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PLOT PLAN

plot plan for the project is shown in Fig. 4-23, and the brief

describtion about the plan will be outlinéd_as'folIOWS.

pPower Plant

1)

Location and Ares for Pcwer Plﬁnt -

The power plant 91te 1s located on the Sinai Péninsula

' oaiong the Gulf of Suez in . 1at. 29°SS‘N. and long. 32°36'E.,

2}

approklmately elght (8) km southeast from Suez City, ‘and the

" gite has an area of.60 hectares (500 mx 1 200 n in a place

approximately 2 km to the southwest (Slnal Penlnsula side)
from an intersection located on’ the p01nt approx1mately 2.8 km

northeast from the sité on the national road Route No. 66.

- Location and size of Fuel Unloading Berth

The fual uﬁlOadinQ:bérth will be located approxlmately 2.7
km to;ths norto—north—westufrom:the-séa coast béloﬁqin§ t6 the
powor.plant slts, snd spp:oximately.l.T km from sea route of
Suez Canal.

For 60,000'le'ooaler7and 5,000 DWT oll tsnker, a éier
with sizes of 25 m %30 m and 30 m x 190 m will be constructed

in the above location.
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4-6-2 Transmission Line Route and Location of Substation

1}

2)

Transmission Line Route
Transmission line route is from the 220 kv switching yard
station located on the northern part of the power plént com-

pound to the proximity of Ahmed Hamdi Tunnel (approx1mately

142, 8 km south of Port Sald) along the national road Route No.

66, with a 1ength of approximately 22.5 km, and from the canal

crossing point to New Suez Substatlon, transmission line with

a length of 19.5 km_inclﬁding 2 km canal c¢rossing cable and
branch line with a léﬁgth of 1.5 km, total length of about
43.5 km will be constructed under this Project.
Location and Area of the SubStation

New Suez Substation will be locaLed on a place approxi-
mately 1D km northeast from Suez City ‘along the national road
Route No. 134 and area for the Substation will be 660 m x 600

m.
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4-7  FACILITIES PLAN

4-7-1. Generating Facilities .

1) Generating Planﬁ

a.

Type of Geﬁéfatinq Facilities

.Ultimatéioutput bfnthe Sinai COal-fiféd'Therhal Power
Plant Qill be 1,200 MW, in éhis'projeét, 600 MW generat—
ing facilities are needed to be constructed, thereforé, in
consideration of tfansmissibn systen, operating system,
financial planring and ¢onstruction: SChgdule, two  (2)
generating_units of 1320 ﬁw unit éapacity each will be
desirable to be-..coﬁstruc_ted on the assumption that the
auxi;iary power fatin will be approximately 6.25%.

Although two types of generating facilities_are cbn-
sidered in this projecty one is header system and the
other unit system, the unit system will be applied to this
project in consideration of easy opération, safety, simple
plant protection system of boiler[.turbine; generator and
main transformer, centralized ﬁonitorinq' and operating
system =~ in the central contrél  room, and easy
contrdilabiiity of the plant,
Type of Boiier |

There_aré éevéral kin&s of boiler depending upon the
fuels used;- céal-fired, oil—fired, gas-fired, etc. 1In
thig project dual type boiler (coal énd oil-fired) will be
appiiéd based on the fuel plan, and furthermore this type
of boiler can fire coal ana ol éimulféneously.

Since the_meteorological condltibn around the plant
site is good, outdoor type will be applied to reduce the

construetion cost.
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Typé of Turbine
'Typé.of turbine is mainly classified into Cdndensihq
type and back-pressure type. However, since the power

plant under this project has n6 planning to use turbine

_‘exhaust steam for other purposés, condensing type turbine

will be adopted.

In addition four-flow turbine will he selected by

reason that the four-flow turbine has advantage over

ihermal.efficieﬁcy than that of two-flow turbine.
Type of Boiler Feedwater Pump
There are two types of drive Systeﬁ of boiler feed-
water pump, or turbine-driven type and motor-driven type.
_ln;this project turbine-driven type will be applied to

reduce auxiliary power . coensumption, and also one motor-

driven boliler feedwater pump will be installed for boiler

water feeding lduring unit staft—up and sfand;by unit
durinj normal opérétion.
Generaéﬁr :

 To increase geﬁerétor efficiéncy, hydrcgéh#cﬁoled type
will be applied to the plant since it has been widely

applied in utility companies in the world.
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Station Auxiliary Power System
For the power for suxiliaries 6.6 kv auxiliary power
will. be supplied “from: 220 kv switching 'yafd station

through starting transformer, and from the high voltage

Auxiliary power will be stepped down to 380 V for the low

voltage machines through aﬁiiliaty tféﬁsfdrﬁérsi Further-
more, - station Service.transfdrmer”willfsﬁppiy aukiliary
power to auxiliaries after génerator S?nchrdniéatioﬁ.

.- In the event of powét'faiiure‘bf 226 kv transmiséion
lines or of:étarting transformer due to an aécident, the

auxiliary power will. be supplied 'by an’ erergency gas

. turbine generator . as backup.

Condenser Cooling Water Intake Facilities

Exhaust steam from .the - turbine is introduced into

condense¥ ,and the steam is cooled down into c¢ondensate to

be reused as feedwater to the boiler.
Condenser ¢ooling system is classified into two; one
is cobling tower éystem, the other is coﬂdenser syster,

Condenser system will be applied to this Project since the

.power plant site-is_iocated near sea,

Discharge seawatéf codled down by the condenser is led

. o the sea through discharge channel.

' Fuel Handling Facilities

... a) Coal Handliné

i. Stacke;s.and reclaimeré wiil Se'installed so that
ﬁonsiderable  &01ume '§f fﬁe.-imbOrted ‘coal and
domestig coal can be tréatéd in ‘a short time, the
réspecti?é coal will be"stdred separately ‘in the

. ¢oal, storage yard,
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ii.. Coal Bienﬂing'équipménttwili-bé installed éo as to
| blend-the impo'_rted ané the domestic coals.
iii. Coal teceiﬁihg equipment fér the domestic coal
‘will be considered.
b) Heavy o6il handling
The heavy 0il will be- unloaded at the bérth from the.
' Oil tanker, and- transmitted to the oil storage tanks
.through pipeline. . .
) Light oil.will‘he_unloadé&:fme'tank-lorry diréctly
~ and stofed.in the‘iight 0il storage tank.
Statioﬁ.Sérviée Watef SyStém"

Since there is no appropriate water source like river

~and lake near the power plant site, the Nile River water

will be transported from Suéz Clity through water pipeline.

. However, the pipeline has not yet ébmpleted'evapOIation-

type seawater -desalination plant‘ﬁhich'utiiizés turbine

‘extraction - steam will ;Be"installed- and supply 'boiler

make-up Water{,stétion service watér, drinking watér, etc,
Outdoor Substdtioh‘Ftcilitiés

Electricity qenerated by the turbine generators is
transmitted to New Suez: Substation through 220 kv step up
transformers and a part of the electricity is planned to

be transmitted to sinai district, and’ also transnitted to.

Ayun Musa district through 220 kV/ZZkV'stepldowﬁ distribu—

tion .transformers, Thé"necéssary' substatfon facilities

. for the above such-as ¢ircuit bteakers}-ttansformers, etoc.

“:ﬂill be;ihstaliedQ_

comuﬁigatidni Faci]_.it‘iés
For thé smooth operations of‘thefpéwef plént, micro-

wave and power line carrier communication systems and



1 2) Civil Facilities

a. Power Plant Ground Formation - -

4 -1

station communication system will be installed.

The power plant site area is planned fof the ultimate.

capacity of 1,200 M4, including the future addition of 600

MW, The power plant site will be of a réctanqular shape

of 1,200 m north té sduth and 500 f east to west, coVéring
690;060 me, (Thé space.afea.reQUirement'was decided by
the_equipmeht iayoutsﬁian;i' The ‘ground 1level of this
600,000 m? sife afea is planned at Eb;ﬁhm, in coénsidera-
tion of the tidal level, wave height, etc. |

The present ground surface is at about EL+2 m of an

average elevation and is covered with: loose’ sandy so6il.

" Therefore, banking of more than 2 m would be necessary

after thé loose surface soil is reméﬁed.'

The soil_for,b§nking will be taken'from thé site of
good soil_iocated closeé on the eést of the site.

The siopes at the periphefy‘will be protected with
pitched stone on thé slope facing'tﬁe sea, and the others
with.tamping;and sodding.

Access ﬁoad

The access réad'w111 be branched frcm_thé ﬁational

Highway No; 66 and lead perpéndidular to fhé power plant

grounds and will,be-connected’with'fhe-main station road.

‘ The access road will be about 1,600 m in length ahd_prac-

. tically level. .

. Two lanes of 4 m width will be sepafate& by a green

. belt and paved with ésthitt
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Conéénser:COQquq-Nater-Chanﬁel'(lﬁtake)
There-ére'the‘folloﬁing tyﬁes offcdoling ﬁéféf'iniake.

a) Deep iayer intake:by pipetine

b} Open channel intake

c) . cﬁztain:ﬁall method

Type {a) is qenerally adopted at sea coasts where the

sea is qhallow for con31aerab1e distanCe off shore, and

the water is taken near. the bottéom and transmitted through

' pressufe ;bipes. This method is -adaptable to locations

where the space is llmited by existing structures and

other coal cond1t10ns. Hohever, this méethod involves the

.demerlts of large head losses through  the- pressure piping

and the tréouble of deposits inside the piplng.

The cleaning of deposits would neéd unit shutdown and
is costly. | |

Type (b) is?thé'most general metﬁod, and can be adopt-

ed at sea coast where the sea is shallow to somé distance

off shore, if it does not affect the existing vested

interests and structures.
This method is economical and  of ‘easy maintenance.
PraCtically no works needing unit_shutdowh is necessary.

Type _(c) is commonly used at relatxvely deep sea

coasts where intake of water is p0531ble directly 1nto the

.1ntake pit by smallﬁscale dredging.

‘The. Ayun Musa'site'ls‘IOCated on ‘the coast:where fhe

sea is shallow to a considerable distance off shore, and

CAf 61 m’/sec of water (for 1; 200 MW) is to be taken at a

lower temperature than 27°C, the intake point must be

located about 1,500 n off from the shore.
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_ ‘There are no vested interests or existing structures

in this coast line and tHe.causéway_of 2,700 m length will

be built for receiving fuel. And the open @ﬁannel intake

#ysteﬁ_utilizinq'a3part of tﬁis-cauéeway=is ;dcpted for -

the projéct; | |
The céuSeway from the _¢oal .unloading _Berth' ﬁo. the

powef planf'ﬁill be utilized and‘thé-bpen channel for

- intake will be built along theé south side'qf the causeway

. -and tﬁe diScharge-channél alonq.thé no¥th side.

. This arrangement ' sérves to the complete separation
ﬁetween the intake and the discharge and fécircﬁlation‘of
warm discharged water.fo the intake is prévented. ‘For the
intake, tﬁe gouth side of the causeway is more favorable
in maintaining of wafer quality and water depth, judging
from thé oceanographic conditioﬁs.

The intake point'is located near EL-5 m at about 1,500

"m off shore and water channel is bﬁilt to the intake pit.

The dJdischarge .éhaﬁnel will be extended to a point
where the sea bottom is at EL-0.7 m, the séme lével as
LW, L. Thé length of the discharge channei is about 600
LT _

Both fhe intake_chanﬁel and the diééharge channel will
be open channels of.nétufal'flow.

Condenser Cooling Wéter Facilities ..
aj Pump pit. |

The pump pit_is:plapned fof the first stage of 600 MW,

and for the future extension, provisions will be made

sbﬁtﬁéﬁ theﬁconstruc;ion.df:the adjacent pump pit may
bé carried out without disturbing the operétion of the

existing units,
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b) =Wa't‘;er pipe
~ The intake water plpinq is planned for ‘the first stage
of . 600 M. .Provis1ons will be made for the future
extensiqn. g0 that - the cohsttucﬁion“'works may not
distu}b dpefation.
cf Pischarge facilities
: Thé discﬁérge channel-Will be the céncrete box cdivert
in the-area_of ﬁajor‘eqﬂipmént éhd.buildings, aﬁd.open
chahnel‘ to ?the’ sea. - The diséhaigé facilities are
plannéd for 1,250- MW@ in 1£he. first stage, because
future additidﬁ wéﬁl& be difficult.
Ash Pond

Ash pond is planneéd on the south of the intaké channel

_for ten {10) years operation of 600 MW,

The area of'950,000.m3 has the Capaciif of ash dis-
posal of about 3,000,000 @3.

Ash pond has a spillway at tﬁe QOUth-west part of the -
pond,

"Ash disposal area for 30 years of operatiou at 1, 200

MR would easily be obtained by extendlng the pond step by

step into the south direction. (Refer to page 5~ 185 to

. 5-187}

Coal Storage and Coal Haﬁdling
Coal yard of 600 m x 300'm will be built in the south-
west part of the poWer station.-

The area of 300 mx 300 n is for the first 600 Mw, and

fthe=re$t-for the future'eXténsion. Four 1anes of railways

are built for the stackers and reclaimets."
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:The foundations of the belt conveyors for the'étackers

__and reclalmers are also built in the railway line. Be-

sides, . the Eoundatlons of coal conveyors from unloadlng
)etty to coal yard will be constructed.'
Heavy Oil Tank Foundations and Dykes

‘Heavy o1l tanks are IOcated”at.tﬁe south-east part'of
Fhé:powgr statidnq‘-

The tank yard covers ?Oﬂ-m X 100 m of area for the
first 600 MW. |

Tﬁe fqundatians fo:.the tanks and the oil retaining
dy?es‘are:built.

Road, Drainage and Plantation in the Power Station Grounds

: Road:

Station roads will be laid all along the periphery of
the grounds inside the fence. and around the mnajor
“equipment,.huildings and oil storage tanks.
brainage:
Gutter iq constructed along the peripherai road along
the 1nside of the fence.
Several yater:collecting tanks aré constructed con-
neéting the,guttérs at the same.ihtervals,=to prevent
jgyg?flqw of rain water from the grounds to the out-
side,
Mlscellaneous service water -after use is- collected to
the above~menti0ned tanks, which are ‘interconnected
with Underground pipes.
'The collected water is estimated to be approximately

500 m?,
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Individual ténks-wiil havé submerged pumps and the
water will be ﬁséd for itriéatioﬁ'éf thé'ﬁlaﬁtation in
the giounds.-
Plantation:
Trees will be pléhtéa around the'bhildings and alonq
Bdth sides df the mﬂin road in ‘the power station, and
| léwné'willcbé planted on théZSIbpés around the land.
i. Miscellaneous Works
Miscelianeous works inélude,
Ash sluice pipe, Cabié duct, 'oil.'éipe foundation,
demineralized water tank foundation, neﬁtralization
tank, desalinatién plant foundation%'etc.'
These miscellaneous:WOrks will be planned materialiy
~as the qeneraf plan is éstablished.
3) Harbor: Facilities |
.The sea in front of Ayun Musa is shallow to a coﬁsiderable
disténce ftbﬁ the shore, aﬁd it is 1.7 kn to the_dépth of -5 m
and 3.7 km to:-lo m. The seé”féces thefculf'df.Suez and Suez
Port to the north and continues to theIRed éea in fhe §outh._
There is the designated waiting area of Adablya Port’ and
the de51gnated waitinq area for boats passing Suez Canal and.
- the dump area of d;gdged sand, The tidal current is 1.5 knot
and ihe“tidai range is 1.5 .
Under these basic conditions, thé'piléd“Whérf type wbuld
‘be the most suitable for the harbor with the main purpose of

unloading of imported coal for the pbWér”plant.
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Since the .Hﬁrbdr ‘faciiities'fafe‘ éizparil of appurtenaﬁt
_'faéiliﬁiés-Of_the:power plant} it.is ﬁeéessary to econdmize
. the construcfionchSE as ﬁuch as possible. The distance from

_:,the coast of Ayun Musa site fo Suéz Channel is approximately 4

hkm in straight_line, and in plannihq-ihé:waterway for the
coalers.ftom ﬁhis Suéz_Channél-to'A?un-Husé and'thé_hatbor.
facilitiés at AQun Mus§,:éonsidefatiOnS were made to balance
the volumé_of dfedging in the waterway and anchorage and.tﬁe
vqlumé'of_banking s0 that the constructibh‘cost may be best
eConomized._ | |

 Fof,£he.condénséi'circﬁiatiné water intake, a depth of

"~ more.than -5 m is reéuired, and the side wall of the causeway

will.be utilized for the intake channel-and‘the other side

wall for the discharqge éhannel, and the recirculatidn of warm
discharged water to the infake could be comgletely shuf out.

a. Type of Ships

a) Coalers
For transportéfion of.imported coal for the coal fired
thermal power plants of oﬁer 600 MW, two types {60,000
PWT and Ié0,0DO-DWT) of coalers are conceivable.
These two:types are compared uq&ér the site cOnditions
of Ayﬁn Musa inﬂfhe followiné.
i, Cbnstructibﬁ of brancﬁ watgtway from the access

channel to the unloading wharf

60,000 DWT 120,000 DWT
Width of entrance 600 m ' 900 m
Width of waterway Min., 200 m Min, 280 m

Length bf waterway Apprbx; 1,300 m Approx. 2,400 m
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ii, Shippiﬁ§ ports at éxporiing countriés’
.The ports that. can- accept the lafqéf.Ships of
120,000 ' DWT elass are only three, namely Port
. Kembla and Hay Point in Aﬁstralid and.Richards an
in 80uth-ﬁfrica.
_ iif. construction Costs
: See.attaghed table.
As seen from the abﬁfe; it is advisable to ad6p£
.60,.000 .:ton .‘coaler:s_..'.. If " '120,000 coalers are to be
édoPted, further detailed stu&ies are needed with
féspect.té.thé édnsttuctién of ‘the brahéh'ﬁatefway in
the Gulf of Suez aﬁd shipping ports in thé'coal ex-

porting countries.
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Comparative Table 60,000'DWT%and~120,000‘DWT

Item . - - .. 60,000 DWT . .. . . 120,000 DWT

Coﬁstruction_Costg

Channel and basin .. - ° LE. 14,100;6b05 e 73;000,000

Mooring facilities - LE ;7,660,0do LE 29,500,000

éauseway‘, R ' . LE 4,100,000 LB 4,500,000

_Total . . _1E 35,800,000 . - LE 107,000,000
Unit Priﬁe

Dredging work - .: . 35 . Ae LE/m?

Berth consfructioh o | ‘ : -2,30b LE/ﬁ2!=" o 3;2b0 LE/m2

Major Quhntities

_ Dredging volume _ 3,900,000 m3 ' 15,000,000 m?

Water depth . _ EL =16 m EL -20 m
Channel length ' 1,300 m : : 2,400 m
Channel width - 200 m o 280 m
Basin area _ 275,000 m* ' 390,000 m?
Length of coaler berth 300 m‘ : | 360 m
Area of platform 7,500 ﬁ? 9,000 m?

Steel pipe pile
Weight . 5,500 t 13,500 t
Number - 440 nos 528 nos

' Size | $900 mm, t=16 mm $#1,200 mm, £=20 mn
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b) .Heavy o1 tanker
. The stand-by fuel will be the domestlc heavy oil and
30 days ¢onsumption will be stored. The tank size to
match_éhis.réquirément:i;‘décidéd'to bé 5,000 DWT.
<) _'Oth‘e'rs
Besides the above, SDD.GT class tug boats for ‘maneu-
'vering of coalers at enterlng and 1eav1ng the port ‘and

commutatlon boats will bhe considered.

In plénniﬂg the abové coal receiving harbor, éfforts

o were made to 11m1t the number of berths and the volume of

dredqing 56 that the construction cost may be minimized.
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Harbor Plan _

EASTERN CHaNNgl



4 - 142

S#aié éfifgéilitieé: 

The' harbhor faeiiiiies' éhould ba éeéigned  fofi tﬁe-
selected type of ships, ba#ed on ﬁhe nétura; éondiiioﬁs,
cohdifions of use 6f”the fécilitiéé;_céndifipns;and:tihe”
scﬁédule of COAStruétiqn ;dris; Coﬁstfuctioﬁ_éost, etec.

Thus, the preliminary design was made ihf@énsideration

of the above conditions and the technical standards com-

~ monly adopted in the hérbdrsconstfﬁéfidﬁ.

a) Standard size of bbjeqiivé‘ships.

Standard Size of Objective Ships
. Unit: m _

Coaler 04l Tanker Small craft V=Coa1er

DT | DWT *GT o owr

Tonnage SOfODO 5,006 ) 500 _._ 120,059:'
'Ove}fal_lllengt}:: 233 102 43 BT
Molded breadth 35.2 . .14.‘7 o 7.8 43
Molded depth 17.8 | 7.6 =3.8' _;2‘5.7_
Full 10ad draft 12.6 -  6.9 3.5 16.9
S.ta"_da-r'd length of b‘*_ith- a 2éo . 130 o 50 345
Standard water 3épth’of
befth”(C.D.L below) 5-'f -14 | -7]5 -4 -19

ibﬁT:—_Dead WeiaﬁtﬂTéﬁnaéen. |

Gf_ - Gross Tonﬁagé-. |
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b) Dimension of'mooriﬁg?faéilitiésr "

‘Léngth of berth. wldth of berth ‘and’ water depth ‘of
berth of moorlng facilities may be determined 1n.
reference to standard size of objective ships (item
a); takan methods of ship maneuverabi11ty, unloading
Aﬁd 'carqo : handling, around environmental : Qf

) construction site, ‘861l characterlqticq of sea bottOm,
.currénts; sea waves and ete. into tonsideration.
Détermined éizés of bertﬁs 32é‘sh0wu‘below table.

S _ Numher : Length : ' o Bread
" Kind of Facilities Type of. Berth of Berth Water Depth of Berth of Berth

Coal unloading ."_ DWT 1: ' 300 m L = 0 below 16 m 251m

wharf : . 60,000 - '.(C;D.L=0 " 14.855) R
.Oil tanker quay DWT 1 Mdom "o 8.5 m 10
wall | 5,000 N 7.355)

Small craft quay ‘¢r 1 . S0m " 5m  5m
wall . 800 _ ( v 3 - s

Crown heé ight‘é;‘ .

Coaler aﬁd oil tanker wharf EL = 0 ahéve 3'6 i
| {C,D;Liz'o.abové’dzi45 m)

Smaller‘craft wﬁarf a EL = 0 above 2 m

{C.D.L = 0 abové 3.145 m)
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¢} "Structural types of mooring facilities
.There'are many kind of structural types of nooring

facilitiés, but usable types for this project are as

follows,
- Grgvity_type'quay walls. - Caissoﬁ o
| | ~. Conerete block
- L—éhaped‘cOncfEte block
S - Celiular concrete blbck
- Shest pile type quay wails - Sheet:pilé
~ Open type wharves ' - With vertical piles
| o - with'ééﬁéied béttgr-piles
- Dolﬁﬁin | . )

The strucéﬁrai types of nbo:iﬁg.faciiities chall be
détermined 5y. considering 'thé éharscteriétiCS for
respective sttuéfhral types and examining the follow-
ing matters{ 

;'Naturai éonditions _

.‘Conditions_of use

‘ Coﬁ&itibné of.éxééution

‘ Construction.périod

. Cbnéﬁfuctidn cost

. Others
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i. Coaler berth

1) Comparison of structural type

Item Open type Caisson Block Sheet Pile
Natural matters”'._ S o I 0
Condition of use _ L o o SR o

Condition of execution

of water depth B o :': ‘O | Xsl

éf workiﬁg place | 0 | _ o | o
. Construction period (o} X X | 0o
. Cbnétruction_COSt R ¢ I X - X
. Others
Move/domebi of élant 4] X . 0 | o

As the fesult considé:iﬁ§ kater dépph (-16 m), .
open ﬁybe'wharf.appliéd,u
Open type wharf with coupled batter piles
shall apply to 'resisﬁ horizontél'.fofce as
exﬁérnél force produced by a sﬁip.
structural t&pg?éf the coaler berth shéli be
more studyéd, if7£t is poésible to find other

more economic¢al one after soil investigation.
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Kind of mooring facilities
Craviﬁy Type Quaywalls

Wall of ééissbﬁffybe Quaywall

J ... T

I '-..--:.'

t
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ii) studies of pile
As the kind: of foundation pile, steel_pibé
pile and presfresséd ¢concrete pile were'stﬁdi-

ed as comparison showing below. -

‘Condition - Steel Pipe  Pr. Coﬁcrefe}Pile
.ExeCuiion
" pile driQinj 0 | * (Verfical pile;only)

?ile'joinﬁ R 0 %
Kind of hummer : ¢ A {Steam hummér onlyi
Cu£ pile . ; o A |
Pile caping work 4] A
CorfOSion | X o

COnstfuction Period. 15 months 22 months
Construction cost - - LE 2,500,000
for pile production

plant

The use of steel pipe pilés “for fouhdaticn
shall be aﬁailable for this project, but some
methods fbr -controlling ‘corrosion must be

- applied for steel pipe piles.
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ii. 0il tanker and small craft berth

- Comparison of Struétural Type'
Conditions ‘ : : '-Open Type Block ‘Caisson Sheet Pile
. Nétural conditions. .

o
]

. Use _ 0 &}
» Bxecution

Water depth : 0 o

™ : o~

Working pioéedﬁre _ o o A A

. Period e | o A A
. Construction cost B 5  0. A

Graﬁity typé-af'cbncréte lecks-was'épp;ied.for
. thése berths,
d} cChannel and basin
The prelimiﬁafy'desigﬁ of channel and basin was made
on.baSe Téchniqal Standards for port and harbor faci-
" 1ities in Japan. .
i. Channel .
Water depth - EL = 0 beloﬁ:lﬁ m
- {C.DiL = 0 below 14.85 m)
Width (Mini) | '2:00 no

'Leﬁgth . 1,300 n
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~ii. Basin
i) Coaler
~ Area about 275,000 me
| Water depth  EL = .0 below 16 m
| {(C.D.L = 0 béelow 14.855 ﬁ).
ii} bii'tanke;‘
Area abbut;133,000 m?
 Water depth . EL = 0 below 8.5 m
(C.D.L = O below 7.355 m)
_iii) Sméll:Craft
Area abﬁut 2i,000 m2
=Water_dépth EL = 0 below 5 m
| {C.D.L = 0 below 3.855 m)
€) Causeway
henqtﬁ: 2,700 h]._
Width'; 20 m
f) Beacon, range liéht and buoy'
i. Beacon 2 sets_én tﬁé channel -inlet, 2 séts 6n
_tﬁe channel end and 1 set on the bend
point at the middle of channel, total
5 éets_

- ii. Range 1'ight . each 1 pOIQ' ,6n ~the _sh'm;‘elihe _and
lanﬁ, on the.cénfer line of the chan-
nelg té;al_é poles

’iﬁi._ L;ght}buoy .Eacb 1 set on the cofner of basin,

total 8 sets. -



4) Architectural Facilities

a.:

g) Others
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. Water hYdraht

1 set

i set

1 set

1

Hater 'éérvice for ships and water

supply ;for- fifé, 3 bﬁihts on the

coaler wharf, 1 point on the tanker

wharf and 1 pbihtébn.tﬁé small craft

wharf, £6t51 5 péiﬁts.

Ligﬁting faciliﬁies for night works on
the causeway aﬁd'berths

Electric power source for repair works

' of ships

‘Harbor administration office {100 m?)

Miétéllaneous warehouse (150 m?)
Conmunxcatlon éystem 'between povwer
plant and berths

Fire boat (50 ton class)’

‘A¥ea and Arrangement-

. The requ1red sxte area- fbr the pro;ect, total area of

600, 000 m? (500 mx 1, 200 m), consists of approximateiy

500 m x 700 m for fuel storaqe facilltles (coal and heavy

oil)  and approximately 500 m x 500 ‘m for the power gene-

ratlng facilities (300 M % 4 units)

" In consideratién of the statistical data such as wind

dxrectlon -and velocity, the power genérating facilities

will be arranged in thé’hbrfhé;n‘baft of the site.
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. The required areas for powerhouse for 300 MW x 2 units

and setvicé.bhilding aré_approximately 6,800 m? and 1,400

: m*.respeétiﬁély.f Ground level of the site is approximate-

ly EL+2,00 m, since site reclamation height‘is:plannéd'to

~be BLt4.00 m, approximately additional 2.00 m of filling

is needed. .Building structure planning of the powerhouse

is based on the layout plan in consideration of economical

frame work,

-Thé:service building will be located on the conveénient

- place fok thermost efficient operatiéens of:pléht faciii-

ties. As for the:bhiiding size, tWO-stOrieé'builainq will

be considered taking number of operators and maintépance

_personnel and administrative functions into consideration.

In addition,jas for the other appurtenant buildings, the

building structures will satisfy the respective minimum

requirements suited for the purposes,

_ Structure of Buildings

a) Powaﬁhouse
: Two'élternatiVES are.cﬁnsidered-for the structure of
'.the powerhouse; one is of reinforced concrete struc-
ture, énd thé other is of steel.structﬁre.

Comparison of the Structures

In the p@warhquse:for-300 MW cléSS'power plant, span
.of the_building-will be more than 12.0 m since the
eduipﬁént sizes are very large,

In c¢ase of reinforced concrete.étruCture, the_deéd—
weight of coiuﬁns and beams becomes approximately 4
tives in corparison ﬂith weight of steel in steel

structure construction.
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-=Therefore,  1ncrea$e of the Wexght will affect the

.. yleld strenqth against lateral force due to earthquake

and about-ZO%.of-number of piles will be increased to
‘cope witﬁ the strength.

By teésbn bf‘the'abOVQi'réinféfded concréte structure
_ is_disédvahtaééOus.ih fhe*econémié'dSpecté.'

in_casé of tﬁe'steél struttute, folied steel used for
éolqmns aﬁd beamsrcan.ﬁé easiiy fabricated and endures
thé stresélsatisféctbriiy; The deadweight of colunns
and beams will be approximately fourth of that in case
- of reinforeced concrete structure, thus reducing the-
total-weight of the building.

Since number of foundatxon piles will be reduced by
approx1mately 20% the steel structure is economical.

Comparison of Construction Schedules:

In comparison with both'thé construction ééhédﬁles;
the cOhstruétion pefidd for steel strueture is ap-
'pfokimateiy one half of that for the reinforced con-
cfete strﬂctﬁte,_anﬁ theréfofé;:it is very effective
- for shortening. the schedule and for redﬁéing. the
* construction cost; - | |

As result of the abové;reviéw;'thé'ieiﬁfdrcea'concrete
strhéture-kiilihe'applied-td—the.p93¢rhéuée in consi-
-‘dératicn_of;the‘stxuctﬁré;‘schedule'gn&“construction

cost,
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" b) ' service building and auxiliary buildings

i. Serviée pbuilding

Building aréa for the service building is approxi-

mateiy 1,400 n? and the total floor area is appro-

" ximately 2,800 m?.

The cdﬁséfﬁéﬁiéhfséhe&uleﬁfér the service building

does notjéoﬁihéfé“theioﬁéiali‘éﬁhsﬁruction sched-
“;uie.'thé E0ﬂéttﬁbt1éﬁ of service buildiné.éah be
'"COnducted:?ihdépendéﬁt1Y 'a§':éépérate works from
‘installation wbrks‘of'élebt}éﬁéchanical equipment
“and civil works. |
In additidﬁ}ﬁtﬁé sprééd:foundatibh will be applied
“to'thé:foﬁhaétién'of‘thé éerviééJbﬁilding because

" 6f 1ight load condition on the structure.

As a result of fhe”'ab0ve}':the foundation and

superstructure will be of reinforced concrete

- structudeé construction.
Auxiliary builldings

"'i) coal handling éontrol house and coal sample

fédﬁction'hdﬁse"

‘Coal 'haﬁdlinq_' control house will be of 4-
'storied housé with a height 6f 16 m, and coal
'sémﬁle“fédﬁctidh'hdﬁéé ﬁiii.be'ﬁf.d—storied
house with a heiéht of 19 . The both houses

will be united in a body.
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~ since the coal handling control house and coal

ii)

sample reduction house are planned to be laid

out in'almoét;the_cehte: of_the'plant site,

adjacent to .northern pdrticn of ¢oal storage

yard and circﬁléting_uaférxpipe, the construc—

. tion works will bg.intricateq and complicated

‘;gréund_the”lqcation.

The const:uctioh wotké‘for_the_honses will be

_Limit_egl,_' how,e_ve_r, the, houses, sh__ould be com-

plétéd 6_nmnths before the'¢0mmissioninq of

 the first unit.

_ Erom 'the‘abo'v'e_ _con_side_rations, _stgel structure

will be aqutéd to the houses with a floor

axearofVB,ZOO m? for simplification of const-

© ruction works.

Central shop ..
Since the dent;allshqp will be used for the

purpose of repairs, machining, welding, etc.,

the construction with wide space will be

required, and steel structure should be

suitable_fo:_machining‘workg.

._T?eléhOP‘wiI} bg of;phrge;single-storey.houSes

7‘ﬁith_a floor é??3[95.90ﬁ m?,
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'circulating wéter:pump house

The circulating watér:bump.hpﬁsefincludes the

. Yotary sc?een,housef and“Lt.wi11 be‘loéated'on

;he__watér intake pit. The . purpose of the

house is inspection and raintenance of the

equipment ‘and prQVention:df.énterinq foreign

.matters;;

_Overhéad: crahe with a 1lifting. capacity bf
:;about 30 tons w111 be required for the main-

Vtenance.purpose in the house. |
;Since.constructiOn of the,housé:will be start-
';Qd af#gf_thé pompléti;ﬁ;ﬁf.circﬁ1§ting water

. intake pit, the construction schedule will be

tight,
For the purpose of reducing live load of the
circulating water intake. pit and avoiding

differential settlement of the foundation, and

' dfrom' fhe view point- of tigﬁt'_éqhedule and

iv)

functxons of the facilitiee, steel Structure'

.w111 be adopted to the house w1th a floor area

of 220 w2,

“Other houses
. Thggé ~are about 23 6&ther hoqses} such as
. workers houses, ‘warehouse,.  water treatment

. control house, etc. with a total floor area of

about 4, 000 m?,

There is no special difficulty in load condi-

- tions and the c0nstruction schedu}e, and

reinforced concrete structure wii; be adopted

to these houses. .



.Piief

Steel pipe
pile
High strength

préestressed
concrete pile

4 - 156

Fdﬁndations”“ "

“a)

’ ?oﬁerhouse'féuhdatibﬁ

According to the boring data, the available bearing

stratum will be lotated 20 to 30 m under the ground
surface, -

Thérefdté}'pilé:fdun&étidn will be adopted, and either

- high strength prestressed coéncrete pile or steel pipe -
~ pile will be considered for the foundations.

: Howé?ér,-the_hiqh‘streﬂgfh_preétressed concrete pile

will befédbﬁtéﬁ as a féSultlbf ééonomic comparison of
both #vpes shown L' the below table.

?Of€c6hfifﬁéti6n of béafiné'éapdcity of soil, pile1
dfiﬂiﬁd‘ £esfé:fanaf'load 'teéfS"shoulﬂ be conducted
before consttﬁétion wérks start.

- ¢omparison Table

© (One set is assumed to be 10'm ¥ 10 m})

Prans-

ﬁearing_. - Méterﬁal pcrta;ioh _ o
Capacity Unit ' Cost = Cost Weight =~ Total

{ton)

120 ton/pile 1 set ¥660,000 ¥162,000  3.25 ¥822,000

120 ton/pile 1 set ¥200,000 ¥370,000 7.5  %570,000

- Transportation is baseéd on ocean freight,

As-showh'iﬁ“thé”aﬁbﬁé“édﬁﬁaf{sbﬁ tabie, high strength
‘prestressed ébngfetefbiiéicén bé”procured at a price

lower by 30% than thét_dfrséeéi'pzpé pile.
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Auxiliary buiiﬁiﬁq-fﬁuhdétipﬁg

. since. the éﬁxiliarigﬁuildiﬁgélaté jight,:thé SPread

a):

‘-foundations will be éddﬁted for: auxiiiary building

foundations: by soil improVehént:based:on removal of
loose surface sand, replacement of the sand and:- con-

sdlidatioﬁ.:-'

. &, Materials

Exterior wall for powerhouse

Corrugated resin cecated steei'sheet witﬁ'inSulation

matefiaikwili-be'applied to thefextérior wall of the

.- powerhouse since it is flexible for structural frame

b)

- a)

of :steel structure, light weight, easy for installa-

tion and superior in insulation and'dutabiliiy.

Purbine room roof
.Corrugatéd resiﬁ_éoated steel sheeﬁ-wifh-insulatidn-
;material'wiil be applied to the roof for reduction of
';he weight of roof beams and columns.since the turbine

-£oom toéf will be heavy weight.

Exterior walls of other buildings

Materjals for-exfetior-wallsfof ofher‘buildings will

- .be of hollow concrete block masonry.
. Appurtenant Facilities -

. APPurtenant;'fadilities - 'such:. as ventilating, water

sdéply:aﬁd draihagerﬂsanitéty,;iiéhting-3ystems gill'be

equipped with the buildings. Especially control rooms in |

“the pbwerhousé, service bueilding and wquers shift rooms

will be equipped with éichnditipning systems.
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