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(1} Boiler syslcm
a} Boiler

Type

Bvaporation (MCR)

Steam pressure

Steam teamperature (SH/RH)
b) Coal pulverizer

Type

Capacily

(® Coal handling facilkities
a) Coal storage capacity

by Coal consumplion

¢) Coal unloader

d} Coal stacker

e) Coal belt conveyor

(3} Ash handling Tacilities

a4) Bottom ash
b} Fly ash

(4) Turbine facilities
a) FTurbine

Type

Rated output

Description

Single drum, nmatural circulation,
outdoor type

240 t/h

105 kg/colg

K41/l ©
ertical, balls and race type

16 (/h x 2 sels

1.5 month for 2 units 63. 6001 (AR}

55.8 t/h (AD) for 2 units
318, 100 t (AD) for 2 units

250 i/h 5 2 sets
Stationary fype with tripper

660 t/h - 250 t/h

Chain conveyor draw out and
bett conveyor carrying system

Pneumatic vaceum conveyar collection
and belt conveyor carrying system

Tandem compound, impulse type lwo-
cytinder, singie flow, exhaust reheat
condensing Lurhine type

75 ¥ (as generated power)
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1 t ¢ m s

Descri p't ion

Main steam pressure
{MSV inlet) '

Main steam lemperalure
(MSV/RSY)

Exhaust vacuum
Rotating speed
b} Condenser

Type

Kind of cooliag water
Quantity of cooling water

Temperature of cooling water
(inlet/outlet)
(5) Generator

Type

Rating
Capacity
Voltage
Current
Power factor
Short circuit ratio
Frequency
(6 Main transformer
“Type
Rating
Capacity

Yoltage

102 kg/edg
%38/538 T
700 anlig

3,600 rpm

Double paés, divided water box type,
surface condenser

Seawater
4 m'/sec,

29736 T

Horizontal shaft, 3 phase, totalling
enclosed, hidrogen cooled type

75,000 kW, 88, 250 MVA
i3, 800 ¥
3. 6492 A
0. 85
¥ 058 (aininun)
60 iz
Gutdoor, 3 phase, oil cirtculating air

cooled type

85, 600 kva
13. 87230 kv
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(m Control and instrumentation
system

a) Major control

b) System control

c} Combuter

d) Supervisory television
purpose

(8) Eonvironmental protection

facilities

a} Electrostatic precipitator
type

Type
Gas [low

Bust comcentration
(EP outlet)

Just removal efficiency

h) Kaste waler treating
facilities

Type

Power plant area

€oal storage yard

Ash disposal area

Descripilion

Automatic boiler control (ABC)
Mutomatic load regulator (ALR)
Turbinc governing system

Generator auiomatic synchronizer
ini ¢ interiock system

Automatic burner control

Turbine avtomalic stari-up centrol
Digital iype computer
frum-level moniioring

Finance monitoring

Stack monitoring

Outdoor, dry, horizontal gas {low type
282 % 10° Kw’ /B (dry)

6.1 g/Nm' or less

99.25% or more

Sedimentation, filtration and
neutralization type

Gravity sedimentalion type

Gravity sedimentation type
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" Table 1.4.5 (1) Environment Protection Design Values

(1) Adir Pollution Countermeasures
(a) 8O0x
Contrel method: Ground level concentration control’
Maximum ground level concentration = 0.015 ppm

(It is called K-value control method in Japan.)

Therefore, the walue corresponds to K = 9.0
{Cmax = Kx 1.72 ¥ 103y

{b) NOx

Control method: Emission concentration control (at top of stack)
Mazimum concentration = 300 ppm

{¢) Dust

Control method Em1931on concentratlon control (at top of stack)
Maximum concentration = 0.1 g/Nm

(2) Water Pollution Countermeasures
Control method: Emission concentration control (at outlet)

(a) Maximum waste water concentration

S (Suspended Solids) - = 200 mg/ft
COD (Chemical Oxygen Demand) - = 160 mg/(t
Normal Hexane Extract {oil) = 5 mg/ft
PH (Hydrogen lom concentration) = 5 - 9

(b) Heated effluent for cocling water
Maximum temperature rise = 7°C

(3) Noise Countermeasures

Control method: Impaét level control (at the boundary)
Maximum impact level: Day time = 65 dB (A)
Night time = 60 dB (A)

(4) Vibration Countermeasures
Control method: Tmpact level control (at the boundary)

Maximum impact level: Day time = 65 dB
Night time = 65 4B



Table 1.4.5 (2) Main Features of Environment Countermeasure Equipment

(1) Air Pollution Countermeasure
(a} TYor S04
- Coal blending system to average sulfur content

~ High and fast gas speed stack: 95 m and 36 m/s to reduce
ground level concentration

% A desulphurization system is not needed.
(b) For NO,
~ Two stage combustion systems
- Filue gas mixing system

- Low NO, burner
Boiler outlet WO0x concentration: less than 300 ppm

~ Bigh and fast gas spead stack: éame as S0x
* A denitrification system is not needed.
{c)} For Dust
~ Electro-static precipitator (low Lemperature gas type 140°C)

Qutlet gas concentration : less than 0.l g/BNm
Dust collecting efficiency: more than 99.25%

=
~ High and fast gas speed stack: Same -as 50,
* A bag-filter is not uneeded.
{2) Water Pollution Countermeasure

(a) TFor Waste Water

~ 85 : Sedimentation and filtratioen equipment
Outlet S8 concentration: less than 200 mg/lt

= 0il: 0il separator equipment
Outlet oil concentration: less than 5 mg/lt

- PH : PH-Neutralization equipment
Outlet PH value: 5-9

* A COD—-Removal system is not needed.
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(b) Tor Heated Cooling Water Effluent
~ Large cooling area condenser
Maximum temperature ! 7°C
Cooling water quantity: 4.0 m3/s for each unit
~ Outlet of cooling water will be located at French Canal to
diffuse well.

(3) Noise Countermeasure

- Main equipment will be installed in powerhouse located far from
- boundary to reduce noise level,

- Low mnoise equipment will be used,
Impact noise level at boundary will be:
Day time (Coal unloader operation) : 1less than 65 db (A)
Night time (Coal unloader stop) ¢ less than 60 db (A)
{4) Vibration Countermeasure
- Main equipment will be .installed far from boundary.
Impact vibration level at boundary: less than 65 db (all the time)

(5) Miscellaneous

e Water sprays will be installed at coal storage yard and coal
unloader to rvestrain dust emission,

~ Outdoor belt conveyer will be covered.

- Dry ash will be wetted by water spray and disposed ash will be
covered with soil to restrain dust emission.
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Table 1.4.5 (3)
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Fig. 1.4 Inplementation Schedule of Coal-Fired ﬁower Plant
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Fig. 1.5 The Areas for Topographic and Sounding Survey
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Fig. 1.6 Detailed Plant Layout
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Fig.1.7 Monitoring Position for Air Poliution
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L. CIviIiL STRUC TURE
Items Description
(1) Lgnd_Reclamation
a) Site area Total 620 %x103m2
Power station 81 x_103m2
Goal yard 26 x103m2
Ash disposal area 230 x103m?
Others 283 %1032
b) Site formation level Power station 44,0 m
Coal yard +4.0 m

(2)

(3)

Port Faclilities

10,000 D.W.T. coal unloading
jetty

a) Type
b) Dimension

Mooring dolphin

a) Type
b) Number

Condenser Cooling Water
Facilities

Intake & pump pit

ay Type
b) Dimension

Intake Pipe line

a) Type
b) Dimension

Steel piped pier

Length 150 m
Width 17 m
Depth I m

Steel piped pier
2

Reinforced concrete structure

Width 10,0 m
Height 9.0 -~ 11.2 m
Length 24,0 m

Embedded steel pipe
Inner Diameter 1.20 m
Length-nean 130 m x 2 lines




Tcems

Description

Outlet pipe line

a) Type
b) Dimension

Discharge pit

a) Type
b) Dimension

Discharge channel

a) Type
b) Dimension

Qutlet

a) Type
b) Dimension

"(4) Coal Storage Yard
Coal storage yard

* 2) Dimension

Coal draw-out culvert

a) Type
(5) Ash Disposal Area

a) Area
b) Capacity

Embedded steel pipe
Inner Diameter 1,20 m
Length-mean 166 m x 2 lines

Reinforced concrete structure

Width 6.40 m
Height 8.40 m
Length 13.40 m

Reinforced concrete structure

Inner width 2,00 m
Inner height 2.00 m
Length 120.0 m x 2 iines

Reinforced concrete structure

Width 6,40 = 12,40 m
Height 6,00 m
Length 18,60 m

160 m x 160 m

Reinforced concrete structure

230 x 103m2

1,280 x 103m3 25 years




2.ARCHITECTURAL WO RKS

item Description

{1) Powerhouse

{a) Structure

Foundation Precast reinforced concrete piles
. ' - { Reinforced concrete footing
Frame _ | Steel structure
Exterior wall Corrugated asbestos cement sheet
Roof "
(b) Size
Ground floor area 3,020 m2
Building volume 67,700 m3
Height Turbine room 24 m
. Bunker room 29 m
(c) Appurtenant facilities Air conditioning and ventilation
system

Plumbing and sanitary system
Extinguishment faecilities
Fire alarm apparatus
Lighting system

(2) Foundatlon of Equipment
(a) Foundation of Boiler Precast reinforced concrete pile

Reinforced concrete footing

(b) Foundation of Precast reinforced concrete pile
Trangformer )

Reinforced concrete footing

(c) Foundation of Erectro- Precast reinforced concrete pile
static Precipitator

Reinforced conecrete footing

(d) Foundation of Precast reinforced concrete pile
Induced Draft Fan

Reinforced concrete footing

{3) Administration Bullding

(a) Structure

Foundation Precast reinforced concrete pile
Reinforced concrete footing
Frame Reinforced concrete construction




Item

Description

(b) Size
Total area
(c) Rooms Accommodated

1st floor
2nd floor

(d) Appurtenant facilitles

{4) Other Buildings

{a) Workshop
(b) Warehouse

{c) Coal Handling Control
Building

{d) Demineralization House

{e) 011 Drum and Cylinder
Storage

{£) Worker's Room

{(g) Garage

(h) Guardhouse

(5) Stack

{a) Foundation
{b) Outer Tube
Diameter Top

Bottom
Height

1,510 m2

Chemical laboratory, Diniag room,
Rest room

Air conditioner room, Storage.
Office, Conference room, Plant
manager room, Locker room, Library

Air conditioning and ventilation
system

Plumbing and sanitary system
Extinguishment faciiities
Fire alarm apparatus
Lighting system

Reinforced concrete construction
1 floor 800 w2

1 floor 1,000 m?2

2 floors 270 m?

1 floor 250 mZ

1 floor 200 m?
Reinforced concrete construction

1 floor 300 m?

1 floor 150 m2

1 fioor 50 w2

Precast reinforced concrete pile

Reinforeced concrete construction




Ttem .

Description

{c) Inner Flue

Manmeter
Helght
Lining -

Steel structure

2 m

35 m
Acld resistant cementitiocus

coating

N



3. MECHANICAL BQUIPMENT

Items

Description

(1) Boiler system

(2)

a) Bollex

b)

c)

d)

e)

a)

Type

Evaporation
Maximum continuous rating
{MCR)
Economical continuous
rating (ECR)
Steam pressure
Steam temperature (SH/RH)
Number

Economizer

Type
Number

Air preheater

Type
Number

Steam alr preheater

Type
Number

Scot blower
Type
Number
Boiler long retractable

short retractable
Alr preheater  Swing

Draft system

Induced draft fan

Type
Capacity
Numberx

Single drum, natural clrcu-
lation, outdoor type

240 t/h
228 t/h

105 kg/cemig
541/541°C
1 set / 1 boiler

Horizontal multi-loop type
1 set

Rotally regenerative type
1 set

Cu—fined steel pipe type
1 set

Steam blowing type with
electric motor drive

8 sets
6 sets
1 set

Centrifugal type
8,300 m3/min.
1 set




. Ltems

Description

(3

(4)

b) Forced draft fan
Type
Capacity
Number
¢) Gas recirculation fan
Type
Capacity
Number
Fuel unloading system

a) Coal unloader

Tybe
Capacity
Number

b} Unloading berth belt conveyor
(8C-1)

Capacity'
Number

¢) Heavy oil unloading system

Type

Number

Fuel storage and handling system

a} Coal yard supply conveyor-1
{BC-2)

Capacity
Number

b) Coal yard supply conveyor-2
(BC~3)

Type

Capacity
Number

¢) Bulldozer

Capacity
Number

Centrifugal type
5,400 m3/win,
1 set

Centrifugal type
3,300 w3/min,
1l set

Level lufting type
250 t/n
2 sets

600 t/h
1l set

Loading arm type with
transporting piping
1 set

600 t/h
1 set / 2 units

Stationary stacker type
with tripper

600 t/h

1 set / 2 units

35 ¢
2 sets [ 2 units




(3

ltems Description

d4) Coal yard draw-out hopper

Number 3 sets
e)} Coal vard draw—-out conveyor

(BC-4)

Capacity 250 t/h-

Number 1 set / 2 units
f) Powerhouse supply conveyor

' (BC-5, 6)

Capacity 250 t/h

Number 2 sets / 2 units
£) Coal bunker supply conveyor

{BG-7A, 7B)

Capacity 250 t/h

Number 1 set
h) Coal bunker

Type Steel plate type

Capacity 300 m3

Nuamber 3 sets
i) Heavy oil tank

3?

Type
Capacity
Number

Diesel oil tank
Type

Capacity
Number

Fuel firing system

a)

b)

Coal feeder
Type
Capacity
Number

Coal pulverizer

. Type

Capacity
Number

Steel plate, come roof type
2,000 k{
1 set / 2 units

Steel plate, cone reoof type
© 200 k(¢
! set [/ 2 units

Gravemetric type
16 t/h
3 sets -

Vertical, balls and race
type '

16 t/h

3 sets




tems. -

Description

c)

d)

e)

£)

g)

h).

i)

3

k)

Primary alr fan

Type
Numhber

Sealing air fan

Type _
Number

Coal burner
Type

Capacity

Number

Heavy oll pump
Typé
Capacity

Number

Héavy oll heater

Type
Capacity
Number

Heavy oil burner

Type-

Capacity

Number

Diesel oil pump

Type

Capacity

Number

Diesel oil light-up burner
Type

Number

Diesel oil start-up burner

Type
Numbet

Centrifugal type
2 sets

Turbo~blower type
2 gsets

Circular burner type
(with flame detector)
5.0 t/h
9 sets

Rotally screw type
10,6 t/h
2 sets / 2 units

Horizontal u-tube type
21.0 t/h
1 set / 2 units

Steam atomizing type
2.4 t/h
9 sets

f'Screw type
10 t/h
2 sets [ 2 units

Electric oil lighter type
(with flame detector)
9 sets

Air atomizing type
2 sets




Items

Description

{6) Ash handling system

a)

b)

c)

d)

e)

£)

g)

h)

i)

Chain conveyor

Capacity
Number

Crinker crusher

Capacity
Number

Boiler bottom seal water pump

Capacity

“Number

Bottom ash carrying conveyor-l

Capacity
Number

Bottom ash carrying conveyor-J

Capacity
Number

Fly ash silo
Type
Capacity
Number

Vacuum blower

Type

"Number

Dustless unloader

Capacity
Number

Fluidizer blower

Type
Number

1.5 t/h
1 set

2 t/h
1 set

20 t/h
2 sets / 2 units

2 t/h
1 set

5 t/h
1 set / 2 units

Steel plate type
{with cyclone separator,
bag filter and fluidizer

100 ¢
1 set / 2 units

Rotally blower type

2 sets / 2 units

10 t/h
1 set / 2 units

Rotally blower type

-2 sets / 2 units




ltems

Description

3) Fly ash carrying conveyor

Capacity
Number

(7) Turbine system

a) Turbine

b)

c)

d)

e)

Type

Rated output

(at generator end)

Steam pressure

Steam temperature
At main stop valve inlet
At reheat stop valve inlet

Humber of extraction

Exhaust vacuum

Rotating speed

Governor

Type
Number

Protective device

Nﬁmbef

Hydraulic control system
Number

Lubricating o0il system

Auxiliary oil pump

Type

Number
Emergency oil pump
Number

" Main oil tank

Number

011 cooler
Number

15 t/h
5 sets / 2 units

Tandem combbund, impulse
type, two-cylinder, single
flow, exhaust reheat
condensing turbine type

75 MW

102 kg/cmig

5338°C

538°C

> stages

700 wmHg
3,600 rpm

Mechanical hydraulic type
1 set

1 set

1 set

Vertical centrifugal type
1 set

1 set

1 set

1 set

—-11—




ltems

Description

£)

g)

Vapour extractor
Number

01l purifier
Number

0Dil storage taunk
Number

Turaniug géar device
Number

Grand sealing system

Grand steam seal

regulator

Nunber

Grand steam coudenser
Number

(8) Condenser cooling water system

al

b)

c)

d)

e)

£)

Bar screen

Number

Chlorine injection equipment
Number

Rotary screen
Number

Screen washing pump
Number

Mesh screen

Number

Intake crane

Type

Capacity
Number

1 set
1 get

1 set / 2 units

1 set

1 set

1 set

1 set

1 set / 2 units

1 set

1 set / 2 units

1l set

Gantry type
15 ¢
1 set / 2 units




ltems

Description

(9) Condensate system

(10)

a)

b)

c)

d)

Condenser
Type

Cooling seawater inlet
temperature (Design)
Cooling seawater quantity

Cooling seawater discharge
temperature (Design)

Material of condenser tubes

Number
Condenser cobling water pump

Type
Capacity
Number

Main air ejector

Type
Number

Condensate pump
Type

Capacity
Number

Boiley feed water

a)

b)

c)

Low pressure feed water
heater

Type
Number

Peaerator

Type
Number

Boiler feed water pump

Type

Double pass, divided water,
box type, surface condeanser
29°¢

14,200 m3/h
36°C

Aluminum brass

1 set

Vertical diagonal_flow type
4 m3/s
1 set

Single-stage steam jet type
1 set

Vertical type
100 t/n
2 sets

U~tube type
2 sets

Horizontal, tray type
1 ser

Motor driven, horizontal
shaft, barrel, multi-stage

turbine pump

._~13_




(11)

Items Description
Capacity 120 t/h
Number 2 gets’

d) High pressure feed water
heater
Type U-tube type
Number 2 sets

e) Make-up water pump

Type
Number

Miscelléneﬁus facilities
a} Raw water taﬁk
Capacity
Number
b} Raw water pump
Number
¢) Drinking water head tank

Capacity
Number

d) Miscellaneous water
head tank

Number

e} Auxiliary cooling water
cooler

Type
Inner of tube
Quter of tube
Capacity
Number

f}) Cooling water pump
Type

Capacity
Number.

Centrifdgal type
1 set

600 m3
2 sets / 2 units

2 sets [/ 2 units
5¢t

1 set

1 set / 2 units

Seawater
Demineralized water

600 t/h
2 sets / 2 units

Vertical, volute type

6G0 t/h
2 sets / 2 units

.._I(E,A




Items

Description

g)

h)

i)

i)

k)

1)

m)

Demineralization plant

Type
Number

Demineralized water tank

Type
Capacity
Number

Neutralization tank

Type
Capacity
Numbex

Boiler chemical injection
equipment

¥ind of chemicals
Number

Fire protection equipment
Air foam type fire
extinguishing equipment
water type fire extinguisher
Fire extinguishing pump

&
Powerhouse crane

Type
Capacity
Mumber

House service boiler

Type -

Steam condition
Capacity

Fuel

Number

2 bed 3 tower type
1 set / 2 units

Cone roof type
600 m3
2 sets / 2 uunits

Concrete Eype
150 m3
1 set / 2 units

Phosphate, ammonia, hydrazine

1 set

1 set

1 set / 2 units

Overhead travelling cramne
40/15 t
1 set / 2 units

Package type

10 kg/emZg

10 t/h

Diesel oil

1 set / 2 units




Items Degeription

{(12) Environmental protection
facilitdes %)

"a) Electrostatic precipitator

Type Dry type electrostatic
. precipitator.

Number _ Z units

Treated flue gas capacity 282 x 103 Np3/n

Inlet temperature . 140°C

Qutlet dust concentration 0.1 g/Nm3 or less

Dust removal efficiency 99,25% or more

Number of section’ 4 sections/unit

b) Waste water treatmemt

Type Sedimentation, filter,
neutralization method

Number 1 unit

Treatment capacity ‘ 210 m3/day

Outlet water quality PH 5-9

Suspended solid (SS) .
200 mg/( or less

0il 5 mg/{ or less

¢) Coal yard water treatment

Type Gravity sedimentation method

Number 1 unit

Treatment capacity 140 n3/day
d) Waste water treatment

for ash deposit area

Type Gravity sedimentation method

Number 1 unit

Treatment capaicty 300 m3/déy

*) For the envirommental protection measurement for coal fired
thermal power station, and only the installation of each
environmental equipment (i.e. ESP, sound proofing wall, etc.),
but also the consideration of the basic design and layout of
power station's major equipment including boiler, turbine and
so0 on must be taking into account upon the econemical reason.

Following table (supplement table) shows the measurement list
of environmental protection measurement of this power station
devided into each item.

._.16._




4, ELECTRIC FAGI

Items

Description

(1) Generator

a) Type

b) Rating
Generator output
Voltage
Current
Power factor
Short circuit ratio

c) Exciter

d) Number
{2) Main transformer

a) Type

b) Ratiung

Capacity
Voltage

¢} Connection method

d) Number
(3) House transformer

a) Type

b) Rating

Capacity
Volrage

¢) Connection method

Indoor type, horizoutal
shaft, 3 phase, totally
enclosed, hidrogen—cooled
turbine generator

75,000 kW, BS,250 MVA
13,800 v

3,692 A

85%

0.58 (Minimum)

Thyristor direct excite type

with AVR

2 units

putdoor type, 3 phase, oil
circulating, air—cooled
transfecrmer

85,600 kVA
13.8/230 k

Y-4 connaction, neutral
point direct earthing

Z vnits

Dutdoor type, 3 phase, oil
circulating self-cooled
rransformer

7,500 kVA
13.8/4.16 kv

A—p connechion

- 17 —




Items

Description

(43

(5)

(6)

d) Number

Starting transformer

a) Type

b) Rating

c)

d)

Capacity
Voltage

Conneckion method

Number

Switchyard

a) Method

b)

c)

d)

Circulit breaker

Type
Rating

Number
Disconnecting switch
Type

Rating
Number

Others

4 kV house switchgear

a)

Cubicle rype

2 units

Outdoor type, 3 phase, oll
circulating air-cooled
transformer o

7,500 kVA
230/4,16 kv

Yﬁ“ connection, neutral
point direct earthing

1 unit

Outdoor double bus bar
method

Porcelain-clad type, air
or vacuum type circuit
breaker

242 RV, 1,200 &

31.5 kV (Interrupting
current)

6 units

Porcelain~clad type single
or double breaking switch
242 kVA, 1,200 A

14 units

? . Steel structure

® Bus bar

Instrument transformer
Instrument c¢urrent
transformer

Arrester

Compressor

Le]

o

Indoor, single bus,
enclosed type power board

- 18_




ltems

Description

b) Circuit breaker

Type

.Rating

c) Number of group

(7)

b)

c)
{8)
a)

210 ¥ Power center

aj

Cubicle type
Circuit breaker
Type -

Rating

Number of group

210 V.Control center

Cubicle type

b) Circuit breaker

c)

Type
Rating

Number of group

{9) Power center transformer

a)

.b)

Type
Rating

Capacity

" Voltage

c)

d)

Connection method

Number

(10) Emergency power Source

a)

b)

Type

Rating.

Vacuum type circuit

breaker _

4.76 kV 1,200 A

20 kA (Interrupting current)

4 groups

Indoor, single bus, enclosed
type power board

Air blast circuit bregker
600 v 1,200 A
20 kA (Interrupting current)

3 groups

Indoor, single bus, enclosed
type power board

Magnetic-blast breaker
600 V

11 groups

Indoor, 3 phase, dry type

1,500 kVA
&,160/208 V

A-A comnection

3 units

Diesel-engine generator




items Description
Output 250 kW, 315 kva
Voltage 208 v '
Current. 875 A
Power factor S0%
¢) Fuel Light oil
d) Number 1 unit

{11) Control and instrumentation

a) Boiler, Turbine, Generator
control board

Type

Kind of automatic control

Enclosed, selfstanding bench

type board '

° Automatic start up and shu]

down control equipment

° Automatic boiler control

equipment (ABC)

- Boiler master control

~ Fuel flow control

~ Combustion air flow
control '

- Furnace pressure control

Feed water control
equipment (FWC)

- Drum water level control
~ Deairator water level

. eontrol

Steam temperature countrol

~ Superheater Steam
temperature control

- Reheater steam tempera-—
ture control

Automatic load regulator

° Turbine automatic starting
speed control

Qenerator automatic
synchronizer

“ Other local coutrol systems

® Qperation supervisory amd
alarm anonounciator systews




Items

Description

b)

¢)

d)

e)

)

g)

hJ

i)

Number

Electronic computer
Type

Memory method
Number

Auxiliary operation board

TYpe
Number

Auxiliary velay board

Type
Number

Coal unloading and
handling control board

Type
Number

Ash treatment control board

Number

Water treatment control board

“Type

Number
Generator hydrozen

hermetically-sealed system
control board

Type
Number

Supervisory television

Iype
Purpose, Number

Z sets

Digital type computer
Magnetic disk method
2 sets '

Enclosed, selfstanding type
2 sets

Enclosed, self standing type
2 sets

Enclosed, self standing
bench type
1 set

Enclosed, self standing
bench type

1 set

Enclosed, selfstanding type
1 set

Enclosed, selfstanding type

1l set

Industrial color televisien

for drum Jlevel 2 sets
for furnace 2 sets
for stack 1 set




_ Items

Description

(12) Misceéllaneous equipment

a)
b)
c)
d)
e)
£)

DC power source

Compressor for control air
House lighting system .
Paging system o
Private telephone system
Private telecommunication
system for coal vessel




'."

o

TRANSMISSION LINE AND SUBSTATION FACILITIES

Item

Description

(2)

(1) Transmission Facilities

Section
Length

‘Voltage

Electrical system
Conductor’

Overhead ground-wire
Insulator

Supporting structure

Substation Facilities

a) Circuit breaker

Type
Rate
Quantity

" b) Discommecting switeh-

Type

Rate
Quantity

¢) Protection equipment for
transmission line

230 kV transmission
line protection equipment

Power line carrier directioconal
comparison syStem with single
phase reclosing

d)} Other facilities
Potential device

Current transformer
Lighting arrester

Telfers island - Panama II §/8
72 km '

230 kv
3 phase 3 line, 60 Hz
ACAR 750 MCM

7 x No.8 AWG, 2 line
250 mm standard disc Etype

suspension insulator l4—umit
strings
2 circuits, vertical arvangement

angle steel tower

Gas‘circuit breaker
242 kv, 1600 A, 31.5 kA
g

Insulator type, horizontal ome
or tuys breaking disconnecting
switch 7

242 kv, 1200 A

24

2 circuits

93




Item

Description

{3) Telecommunication Facilities

Ceuntral .} 1. - !
Specification | Dispatching Panama | Telfers
Office II §/S{ island
Power line carrier 4ch Type, 20W 2 sets 3 sets | 1 set
gquipment
Power line carrier relay Earth return 2 sets 2 sets
equipment | coupling system
Power line carrier equipment 4 ch par 1
Dispatching and maintenance - 1 ch

telephone circuit
TM circuit of CDT systém 1

Data circuit 2

ch

¢ch

_.24_
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