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2.1.5

ELECTRICAL INSULATION OIL

The eleétrical jinsulation oil shall have sufficient insulation
strength, and shall be excellent in hesat conductivity, low in
viscosity and pour point and high in flash point. The 011 shall
néﬁ cauée:any cﬁrrosionnto insuiatioﬁ materialé gnd spructurgl
materials bf.eleﬁt;iéal equipmént, and Qhall be chemically stable

fbf long years of use;

COOLER CUBICLE

The cooler cubicle shall be installed around the main
transformer. A cooling ‘control device for the main transformer,
molded type ailr circuit breaker, control PT, fault indicator,
etc., shall be attached on the cubicle.

The cooling fanh and oil pump shall éta:t automaticglly aﬁ&
simultaneously ﬁhen the figi& ci;cuit'breaker.cioses{

The power source of“the_édslér shall éénsist of tﬁo‘(é) systems,
one for normai operation‘aﬁd‘the other for emergency use. The
power source shall automatically be chahged over to emergency
power source at the time of fault in normal power source. ~All.
faults shail be. indicated by the fault indicator and by alarm

from the re-annunciation system to the central control room.
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2.1.6.1

2.1.6.2

2.1.6.3

2.1.6.4

2.1.6.5

TYPE

Outdoor, self standing, metal clad

CONSTRUCTION
Thé cooler cubicle shall have a door at.its front and.a panel

iﬁside the cubicle. The control switch, moldéd type air cir-

cﬁit breéker; changeoﬁér switch and éignal lsmp to be mounted

at the front of the panel shall be of constructibn which
enable sﬁpervision from outside. A base plate shall be set up
under the cubicle. The cubicle shall be of convection -
ventilation construction, and care shéll ba taken to-éhut out
of rain water, dust and insects.
RATING

Power voltage  AC 36 380 V '_56“H§

Control valtage AC i¢ 110V 50 Hz

¢ 220V

SPACE HEATER

‘A space heater having appropriate capacity shall be provided tc

prevent moisture from forming inside the cubicle.’ .

LIGHTING AND WORKING PLUG SOCKET
Fluorescent lamps, snap switches and plug sockets shall be

provided for inspection of the cubicle inside.

-~ E02-18 -
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NOISE

The indicating sound level metér shall be provided to measure the
noise of the transformer, and shall be in accordance with
nMeésﬁrementnof.ﬁransformer and reactor séund level"i(Ichssl);
The average value shall be.less than the value indicated below.

75 dB(A)

TRANSPORTATION

Pécking shall be provided for transportion to prevent damage due

to outside shock, rain and dust., If rEquired, the electrical

insﬁléting oil shali Be removed from the tank, and N, gas shall

be filled.

In thié.éase. én N2 gas pressure gauge shall be attached for
supervision, and the pressure value shall clearly be indicated.
The electrical insulating oil shall be put in a drum, which

shail be completely sealed to shut out rain water and dust.’
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2.2 AUXILIARY TRANSFORMER

2.2.1

2.2.2

2.2.3

2.2.3.1

2.2.3.2

APPLICABLE STANDARDS AND GODES
Applicable standard and codes shall be in accordance with 2 1.1

in this speciflcation.

SCOPE OF SUPPLY
The axuliliary transformer shall be provided und connected to the
generator circuit, and shall be serve as the power source of unit

auxiliary equipment.

Ona (1) set "Auxlliary transformer eith complete accessories for
| | Unit No.1 | ” o

One (1) set Ausiliary transformer with complete: accessories for

| IWHMhmz

TECHNICAL INFORMATION
TYPE
Outdoor oil immersed, self-cooled (ONAN), three-phase,

two (2) windings

RATING
Capscity * KVA (ONAN)
Class of rating Continuous
Voltage
High tension side Generator voltage
Low tension side 6,900V
No load, no voltage tap  0.950Vg 0.975Vg 1.0Vg
1.025V5 1.0509
{Vg: Generator voltage)
Frequency ' 50 Hz

- E022-1 ~
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Connection Dyllyll

High tension side Delta

Low tension side Wye
" Wye

Low tension neutral Transformer grounding
'Impedance Qoltage * 7 (at rated kVA base)
Insulatioh class . A

(~) Insulation
High tension side Full insulation
Low tension side Full insulation

insulation level

‘High tension side BIL 150 kV (full wave)

- winding . S Lo
Low -tension side - ‘BIL 60 kV (full wave}
winding

2.2.3.3 SHOP TEST

In accordance with 2.1.3,.3 in this specification.

(:) 2.2.4 CONSTRUGTION
2.2.4.,1 STEEL CORE MATERTAL AND CONSTRUCTION :

In accordance with 2.1.4.1 in this specification:

2.2.4.2 WINDING MATERIAL AND CONSTRUCTION

In accordaan'with 2.1.4;271n this specification.

2.2,4,3 INSULATION MATERIAL AND CONSTRUCION

In accordance with 2.1.4.3 this specification.

- - E022~2 -
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2.2.4.4

2.2.4.5

2.2.4.6

2.2.4.7

2.2.4.8

TANK

In accordance with 2.1.4.4 in this specification.

TAP CHANGER

The tﬁp changer shall be a né-load no-voltage tap changer, and
shall be changed over easily and prec1se1y from outside and have
ample mechanlcal and electrical strength.. con51deratlon shall be
given that there be no oil leakage not incoming of rain_water.
The tap changer shall have a tap position indicator ﬁnd a loc

device,

01l CONSERVATOR

In accordance with 2.1.4.6 in this specification.

COOLING SYSTEM

The Loollng system shall comprlse a removable type radiator and
a header. The removable radiator shall have welded flanges and
shﬁll be attached on the main tank thrbugh package;

An indicating type shutoff valve shall be mounted on the ténk

side to enable removal of each radiator.

BUSHING

(1) High tension side bushing
The high tension side.ﬁushing;éhall be provided and
connected to the isolated phase bus duct, and shall be in
accordance with item 1.2.2 of this 8pec1f1catxan.. |
Flanges for connectionm to the 1solated phase bus duct
shall be provided.
The bushings shall be:able to-withstand the voltage rising

of sound phases after one phase groundiﬁg with condition

- E022-3 -
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(2)

(3)

of salt contamination of 0.03 mglcmz when the humidity of

~ the air around bushings is 1002,

The CT for the high tension side shall be attached on each

phase and wired to the fixing terminal cabinet.

The rating of the bushing shall be as follows.

Quantity Ix 2. C3x 2
.-CT ratio . : * [5A  *[5A
Burden T 40 VA 40 VA
Accuracy class: ' 1.0 1.0
Over currént strength 40 .40
Over current constant »>20 0 - . >20 .

Low tension side bushing
The low tension side bushing shall be connected to 6.9 kV.

MCSG incoming_cablé.=

' -The bushings shall be able to withstand the voltage rising

of sound phases after one phase grounding with conditioms

.of salt contamination of 0;03 mglcm2 when the humidity of

the air around bushings is:100Z.
Neutral side bushing .

The neutral side'bughing'shall be drawn out, and shall be

~pulled up .to the side, of the transformer so as to be

supported with the insulator.

2.2.4.9 ACCESSORY

(1)
(2)

(3)

0il level gauge

' inﬁéccofdaﬁée-with”2.1.4.9(1j in thié specification.

0il temperature indicator
In accordance with 2.1.4.9(2) in this specification.

Winding-témperature indicator
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(3)

{6}

(7)

(8)

(9)

(10)

(11)

(12)

{13)

In accordance with 2.1.4.3(3) in this specification.

Sudden pressure relay

In accordance with 2.1.4.9(4) in
Gas detective device

In accordance with 2.1.4.9(5) in
Pressure relief device

In accordance with 2.1.4.9¢6) in

Miscellaneous valve

In accordance with 2.1.4.9(7) in
Terminal cabinet
In accordence with 2.1.4.9(8) in

Ladder

In accordance with 2.1.4.9(%) in this specification.

this specification.
this specification.
this specification.
this épecification;

this specification.

Steel plate platform with handrail

In accordance with 2.1.4.9(10) in

- Grounding lug -

In accordance with 2.1.4.9(11) in

Anchor bolts end nuts, foundation

In accordance with 2.1.4.9(12) in

Lifting lug, jack bosses, pulling

. - In accordance with 2.1.4.9{(13) in

(14)

{15}

Piping and wiring
In accordance with 2.1.4.9(14) in

Name plate

In sccordance with 2.1.4.9(15) in

- E022-5 -
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2.2.5

2.2.6

2.2.6.1

2.2.6.2

ELECTRICAL INSULATION OIL

In accordance with 2/1.5 in this specification.

SECONDARY CUBICLE

The secondary cubicle.shali be pfovided to_énable low tension
neutfai gréuﬂdiﬁg..and Qﬁail.be detected for the ground over-
voltage relay (64AT1). | |

This cubicle shall be installed beside the auxiliary tansformer.
The secondary cubicle shall consist of a transformer, grid type
resister, arrester, disconnecting switch, bus duct with bushing
and all pertinents required for the grounding circuit of the

auxiliary transformer.

TYPE

Outdoor, self standing, metal clad

RATING
(1) - Transformer
Capacity : 50 kVA, continuous

Voltage 4,800 V/[240 V

-

Type Dry, self ccoled
{2) Resister
Resistence value: 1.ohm, continuous

{3) Disconnecting switch

Voltage t 24 kV
currnet : 600 A
- E022-6 -



2,2.6.3

2.2.6.4

2.2.6.5

2,2.7

2.2.8

CONSTRUCTION

The secondary cubicle shall have a door at its front and a
panel inside the cubicle,
A base plate shall be set up under the cubicle.
The cubicie shali Ee of donvection ventilation construction,
and.care shall be taken t6 shut out rain dust and insects.
SPACE HEATER
A space heater of appropriate capacity shall be provided to-
prevent moisture from forming inside the cubicle.
'LIGHTING AND WORKING PLUG SUCKET
Fluorescent lamps, snap switches and plug sockets shall be
provided for inspection of the cubicle inside,

NOISE

In accordance with 2.1.7 in this specification. However, the -
averagevalue of noise shall be less than the value indicated

below.

65 dB(A)

&

TRANSPORTATION

In accordance with 2.1.8 in this specification.

- EQ22-7 -
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2.3 STARTING TRANSFORMER

2.3.1 APPLICABLE STANDARDS AND CODES

2.3.3.1

2.3.3.2

In accordance with 2.1.1 in this specification.

S8COPE OF SUPPLY

Cne (1) set of starting transformer with complete accessories

shall be provided.

TECHNICAL INFORMATION

The starting transformer shall be connected to the circuit of

132 kV system bus, and shall be used as the common load for

starting, stopping and normal operation of the unit,

TYPE

Outdoor, oil immersed, self cooled (ONAN) ferced air cooled

~ {ONAF), three-phase, thrée (3) windings

RATING
Capacity
Class of rating
Voltage
High tension side -

Low tension side

On load, voltage tap

changer

Frequency

Conﬁection 7
High teﬂgioﬁ.éidé

Low tension side

- E023-1 -

* kVA (ONAN/ORAF)

Continuous

132 kv

6,900 V

+ 7.5% (6 steps)
- 20% (16 steps)

50 Hz
Ynypyodi
W&e | |
Wye

Wye



Tertiary
High tension.neutra;
Low tension neutral
Impedance voltage
Imsulation class
Insulation. |
H'igh. tension side
Low tension side
Insulation level
Higﬁ tenéién'side &iﬁding
Low tension §idé winding

High tension side neutral

2.3.3.3 SHOP TEST

In accordance with 2.1.3.3 in this specification

2.3.4 CONSTRUCTION

Delta (embedded)

bDirect grounding

Trasnformer grounding

A

* I (at rated kVA base)

Grade insulation

Full insulation

BIL 650 kV (Full
BIL 60 kV (Full

BIL 200 kV (Full

2.3.4.1  STEEL CORE MATERIAL AND CONSTRUCTION

In accordance with 2.1.4.1 in this specification.

2.3.4.2 WINDING MATERIAL AND CONSTRUCTION

In accordance with 2,1.4.2 in this'specificétion.

2.3.4.3 INSULATION MATERIAL AND CONSTRUCTION

In accordance with 2.1.4.3 in this specification.

2.3.4.4 TANK

wave)
wave)

wave)

In accordance with 2,1.4.4 in this specification.

2.3.6.5 ON LOAD TAPCHANGER

In accordance with 2.1.4.5°in this specification.

- E023-2 -
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2.3.4.6

-2.3.4.7

OIL GCONSERVATOR

In accordance with 2.1.4.6 in this specification.

COOLING SYSTEM

The cooiing system shail consist of a removable radiator which

is composed of a unit radiataor, a header and a fan.

The reﬁovable radiator shall have welded flanges attached on
the main‘tank throﬁgh packings. |

A totally énélosed typé Qotsr shali be used for the cooling
fan. The faﬁ shall be excellent ih.cooiing performaﬁce and

cause as little noise as poséible. The rating of the fan

" motors shall be AC 380 v, 3¢.' For details, refer to _

"Standard of Electric Motor" in Clause 9.7 in Section I.
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2.3.4,8 BUSHING

(L

(2)

{3

The elenhant shall be provided for each phase independently, -

High tension slide busing
The high tension side bushing shall be of an elephant type

with porcelain, and connected to. 132 RV cv cable.

' The bushing in the oil and the one in the air cable hesd, and

each termxnsl at elephant parts shall not be included in the

'sccpe of est;mste, but the leads between ths bushing in the

oil cable head and the trensformer side bushing in the oil

shaii be include& in the scope of estimate.

P S
Do
-

snd the bushlng 011 shall be charged separately._

The bushing shall be able to withstand the vcltage rising

of sound phases after one phase groundiug with condition

cf salt contamination of 0.03 mg!cm2 when the humidity.of
the air around bushing is 100Z.
The following accessories shall be attached on the elephant
parts, |

0il conservater

Pressure relief device

Valves

N, pressure meter
Low tension side bushing
In accordance with 2.2.4.8(2) in this specification.
Neutral side bushing

In sccordance with 2.2.4.8(3) in this specification.
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2.3.4.9 ACCESSORY

(L
(2)
(3)

(4)

(5):

0il level gauge

Int aceordance with 2,1.4.9(1) in
0il teﬁpe:ature indicator

In accordance with 2.1.4.9(2) in
Hinding temperature iﬁdicator

In accordance with 2.1.4.9(3) in
Sudden pressure.relay

In accordance with 2.1.4.9(4) in

Gas detection device

- In accordance with 2,1.4.9(5) in

(6)

(7

(8)

(9

(10).

(1)

(12)

{13)

(14)

Pressure relief device

In accordance with 2.1.4.9(5) in

Miscellaneous_valve.

In accordance with 2.1.4.%(7) in

Terminal cabinet

In accordance with 2.1.4.9(8) in

Ladder

In accordance with 2.1.4.9(9) in

Platform .

In accordance with 2.1.4.9(10) in
Grounding lugs

In accordance with 2.1.4.9(11) in
Anchor bolts and nuts, foundatioﬁ
In accordance with 2.1.4.9(12) in

Liftiﬁg lug, jack bosses, pulling

In accordance with 2.1.4.9(13) in

Piping and wiring

- E023-5 -
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2.3.5

2.3.6

In accordance with 2.1,4.9(145 in this specification.
{15) Name plate

In accordance with 2.1.4.9(15) in this specification.

ELECTRICAL INSULATION OIL

In accordance with 2.1.5 in this specification, .

COOLER CUBICLE"

The cooler cubicle shall be installed around the starting

transformer. |

The cooling control device for the sﬁarting-teransfqrmer shall (f}

consist. of molded type circuit breaker, contrel PT; fault

"indicator, etc., and these shall be-installed on the cooling

cubicle.. -

The cooling fan shall automatically start at the time of current

relay actuation.
All faults shall be alarmed by the fault indicator, and this

ghall be alarmed in the central control room.-

2.3.6.1 TYPE

vy

Outdoof,'sélf staﬁding, metal clad (

- E023-6 -
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2.3.6.2

2.3.6.3

2.3.6.4

2.3.6.5

CONSTRUCTION
The cooler cubicle shall have & door at its front and a panel
inside the cubicle. The control switch, molded type air

circuit breaker, changeover switch, and signal lamp to be

_mounted at the front of the panel shall be of construction

. which enables supervision from outside, ‘A base plate shall be

set up under the cubicle. The cubicle shall be of convection
ventilatioh-constructioa. and care shall be taken to shut out

rain, dust and insects.

RATING
Power voltage : AC 34, 380 V 50 :Hz
Control voltage: AC 14, 100 V 50 Hz

DC 220 Vv

SPACE HEATER
A space heater having the appropriate capacity shall be

provided to prevent moisture from forming inside the cubicle,

LIGHTING AND WORKING PLUG SOCKET

Fluorescent lamps, snap switches and plug sockets shall be

provided for inspection of the cubicle inside.
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2.3.7 SECONDARY CUBICLE
The secondary cubicle shall be provided for low tension neutral
grounding, and shall be detected for the ground over voltage
relay: (648T1).
This cubicle shall be installed beside’ the starting tranéforﬁer.
. The secondary cubicle shall consist of & transformer, grid type
resister, arrester disconnecting switch, bus duct with bﬁshing
and all pertinents required for the grounding circuit of the

starting transformer.

-
e

2,3.7.1 TYPE L ) e

Gutdoor, self standing, metal clad

2.3.7.2 RATING

{1) Transformer

Capacity :+ 50 kVA, continuous
Voltage -~ .t 4,800 V/240 ¥
Type N . ¢ Dry, self cooled

(2) Resistance value: 1 ohm, continuocus

(3) Disconnecting switch

letage s 24 kV -
Current : 600 A
SN
-
5
b4

- E023-8 -



2.3.7.3 CONSTRUCTION
The'secondary cubicle shall have a door at its front and a
panel inside the cubicle. -
A base plate shall be set up under the cubicle.
The cubicle shall be of convection ventilatlon construction,

and care shall be taken to shut out rain, dust and insects.

2.3.7.4 SPACE HEATER
A space heater having the appropriate capacity shall be
provided to prevent moisture from forming inside the cubicle:
' 2.3.7.5 LIGHTING AND WORKING PLUG SOCKET
Fluorescent lamps, snep gwitches and plug sockets shall be

pfovided for inspection of the cubicle inside.

2.3.8 NOISE
In accordance with 2 1 7 in thls speciflction. Howevef ﬁhé
average value of noise shall be 1ess than the value indicated
below. | |

65 dB(A)

(“) ' 2.3.9 TRANSPORTATION

In accordance with 2.1.8 in.this specification

- E023-9 -
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3, METAL CLAD SWITCHGEAR

3.1 6,600 V METAL GLAD SWITCHGEAR

3.1.1 APPLICABLE STANDARDS AND CODES

3.1.2

The following codes of latest esitlon shall be applied
Internationsl Electrotechnical Commission (1EC)
IEC -~ 56 "High-voltsge alternating current circuit breaker
Otherrpertinent.
The International Electrotechnical Commission (IEC) stsnda:d
and/or equivalent shall be applied genefslly for electrical
machineries and apparatuses, and more detalled speciflcatlons

shall be in accordance with “Panels and Boards in Clause 2. 1 1n

Section‘il 6f Partrl.

SCOPE OF SUPPLY
6,600 V metsl clad switchgear and ltS accessories shall be
prov1ded but not be limited to the follow1ngs. ‘More detalled
quantitles shall be according to the attached drawing. |
One (i) set Indoor, 6,600 # metal ciad switchgear
assembly for unit No. 1
One (1) set Indoor, 6,600 V metal clad switchgear
aSsembly.forrcommon
One (1) set Indoor, 6,600 V metal clad switchgear
assembly for chlorination equipment.
One (1) set Indoor, 6,600 V metal clad switchgear

assembly for Unit No. 2
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3.1.3 TECHNICAL INFORMATION

3.1.3.1

3.1.3.2

3.1.3.3

TYPE

Indoor, drip-proof, self standing, metal clad,

three (3) pole, single—throw‘vaccum circuit breaker.

The switchgears of the same rating shall be interchangesble.

RATING
Vﬁltage M/C
VCB

Phase
Frequency
Continuous current

Bus conductor

Incéming and bus tie unit

Feeder units

‘Interrupting current

Insulation level

Operating duty (VCB)

6,600V

7,200V

50 Hz

2,000 A

2,000 A

600 A

31.5 k&

BIL 60 kV (full wave)

C0=-{15 sec)~-CO

TYPICAL FRONT VIEW OF METAL CLAD SWITCHGEAR

Refer to attached drawing.
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3.1.3.4 SHOP TEST
The shop tests shall be as follows, but not limited to the
items belows. The test shall be carried out in the precence of

the Engineer.

sWi£chgeér
“Gonstruction test
Meggering
Withéﬁand voltage test
Sequence test
PT, CT circuit test . ' ' | S
Vacuum Circuit Breaker
Construction test
Meggeriﬁg

Operation test

- E03-3 -
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3.1.4 CONSTRUCTION-

3,1.4.1

Note:

86
49
50
87
27

STATIONARY STRUCTURE

The stationary structure shall be of a double stage welded

construction using steel plate with a thickness not less than

of 3.2 mm, and shall be a completely separated compartment

consisting of circuit breaker, cable and bus room.

TIPLICAL FRONT VIEW OF MCSG

LOCK-OUT RELAY

OVER CURRENT RELAY

. BUS DIFFERENTIAL RELAY
UNDER VOLTAGE RELAY
GREEN LAMP

RED LAMP

-50-51
-51

- E03-4 -

PB

AUX. RY

NP
NEPL

AMBER LAMP

WHITE LAMP

RESET PUSH BUTTON
AUXILIARY RELAY
NAME PLATE
NUMBERING PLATE



These shall-be completely gas-tight and of a construction
having no expdsed parts.
In front of the statibnary structure, there shall be & hinged
panel with stopper and a hapdle with key. - The hinged panel
shall bg of a construction on which meters, relays, control
devices and other acéessories can be attached.
The rear door shall be of the removable bolt type. The
stationary structure shall haﬁé the fblldwinglmechanisms.
(1} .Potentiél transformer compartments
The potenti&l transformer shali be of a draw out type
compartments having construction wheréby the potential
transformer is automatically ground when it is drawn out.
The primary and secondary connectors shall be of the
silver-plated pressure type, and sufficient consideration
shall be given to its mechanicel and electrical strengths.
{2) Cable compartments
The cable compartment shall have a sufficient space for
end treatment and connection of cables, and shall have
cleats for supporting the cable.
(3) Metal shutters
The metal shutters shall'completely be closed in case the
circuit breaker is drawm out, and shall be of a
construction where exposure of chargihg part can be

completely prevented.
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(4)

(3)

Draw out mechanism of circuit breaksr
The racking mechanism shall be used to fix the circuit
breaker at prescribed ﬁositions {operating position, test

position and disconhecting position), and shall be of such

,construction'that'the circuit breaker should, in

principle, lock if the draw out mechanism functions when
the circuit breaker is closed.

The circuit breaker shall have a racking mechanism which
shall not be set in the operating position when circuit
breaker is closed in.the disconnecting position or test
position.. .

The draw out mechanism shall be'moﬁntéd‘at a location
where respective positions of indicators can easily be

seen. .

- The draw out_meéhanism:shall be of the following type:

Horizontal type: Manual

- The primary circuit shall be completely disconnected in

the test position, but the control circuit shall be
completely connected in the test position.
Bus
a. Main bus
The main bus shall be an insulated bus using electric

copper or aluminum flat bar.
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The contact surfaces of the bus joints shall be
silver-plated, and the bus shall be firmly‘joined
mechanically.and electrically and insulated.
Mechanically and electrically excellent insulation

materials shall be provided for the bus supports, and

- the supports shall firmly support the bus and . .

sufficiently withstand the electromagnetic force at
the time of bus short circﬁit.--~

Ground bus

The ground bus shali utilize a copper or aluminum bar,
and shall be installed in the étationary structuré.
The ground bus shall be branched into each cubicle and
connected for internal groind circuit. - The ground bus
shall be used for the ground of circuit breaker‘frame

when ‘circuit breaker is in the operating position.

Cable entry

The power cable shall be drawn out from the lower part of

the cubicle, and the following accessories shall be

provided.

Terminals for power cable shall be appropriate for

each cable condition,.

Compression type for more than 125 mm®

2

Crimp type for 125 mm™ or- less

Power cable connecting terminal box shall be provided

for the incoming panel and bus tie panel.
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(8)

(9)

(10)

{11)

(12)

{13} '

Auxiliary switch

Aexiliary switches of at least 10a and 10b shall be
mounted for interlocking, and shall be of constrection
receiving no effect even when the circult breaker is drawn
out.

Meter, relay, 1nstrument

Meters, relays and instruments shall be mounted on the

-front panel.

Space heater
The space heater shall be provxded to protect the inside
of the statlonary structure from moisture. The space

heater shall have a switch with the appropriate capacity.

Receptacle for s;te work

One receptacle with groundlng term1n31 shall be provided

.on each panel

Groundlng Termlnal
Two (2) groundlng termznals shall be preelded on each side
of the statlonary structure; | |
Size of groundlng termlnel; 250.11@2
Grounding terminal for cable sheatﬁr |
Cramp type terminal : |
Incomlng panel ...;; .8 m@z in eize

Bus t1e panel sxvers B mm2 in size

'Feeder Panel :' The size shall be 5.5 mm

Gfounding'terminal for_31te work

The grounding ﬁerﬁiﬁal shall.be provided at an appropfiate

.location on the rear side of each panel.
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{14) Megpgering device
An excellent maggering device shall be provided ‘on the bus
and feeder side of the stationary structure for-

.. maintenance and inspection.

3.1.4.2 VACUUM CIRCUIT BREAKER

The wvacuum circuit breaker shall be a three (3) pole, éingle
throw, self allgnlng type havzng secondary disconnectlng
devices, positive mechanical interlocks, auxiliary switches.
operatlon counter, position lndlcator and control wiring. _7
The number of aux;llary swltches shall be five (5) or more per
circuit breaker. | ;
:(i) .Mecﬁgﬁicél inﬁeriéck
The mechanical 1nterlock shall Be of sucﬁ a constructioﬁ
: that when the breaker is 1nclosé p031t10n 1t should
neitheir be racked in nor racked out. )
A trip button shall be set up in frént ﬁfrtheiéifcuit
bre;kef:fér méﬁuﬁl handling, and ﬁhe ci:cuit'bréaker shall
be tripped manually at all tiﬁes.  7- |
{2) Operation mechanlsm | |
The circuit breaker shall be operated electrléally via DC
220V and shall be trlp free. The operatlon mechanism
shall be ofrsolénoi&-or mechahical stéred-energy type, and
 a manual closing devicé shall.be furﬁiéﬁéd. However,
incoming and bus tie c1rcu1t hreakers-shallrbe g1§én o

consideration for 6.6 kV bus transfer
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(3)

(4)

{(5)

(1)

Grounding

The grounding shall be of a construction that the frame

- can automatically be connected to the ground bus when the

- elrcuit breaker is: set in the operating position,

Power contactor
The power contactor shall consist of a main contactor and

an auxiliary contactor, and shall have a capacity not only

" to break the maximum short 01rcu1t current but also

suf£1c1ent1y break the excitlng current and leading
current..r

Insulation

The insulation materialc.chall be excelient in
incombustibiiity. and mecﬁanical strength.and moisture-

proof, and shall have the capability to withstand arc and

.corona produced-on the occasion of breaking.

. 3.1.4.3 TINSTRUMENT TRANSFORMER

Potential transfccﬁer

The potentlal transformers shall be of the molded type.
For detalls of the quantlty and SpElelC&tlﬂnS, refer to
the attached drawings.

Current llmltlng fuses abic to be ea311y attached and
detached shall be mounted on.the prlmary side, and

enclosed fuses shall be mounted on the secondary side.
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3.1.4.4

3.1.4.5

{(2) Current transformer
The current transformers shall be of the molded ‘type.
For details regarding to guantity and gpecifications of

current transformers, refer to the attached drawings.

LIGHTNING ARRESTER

-The lightning arrester shall be of the draw out type. and shall

 1imit abnormsl surge voltage to prevent insulatlcn damage to

equzpment. In addition, good d;scharge character;stics shall

be obtained under varied atmospheric conditions.

Rated voltage S,AOOV
Rated current 10,000 A
Insulation lewvel BIL 60 kV (full ﬁave)

NAME PLATE, NUMBER PLATE, CAUTION PLATE

Name plates, number plates and caution plates shall be attached

‘at the prescribed positions as follows,

For details, in this specification, refer-io Cladse 9.6 in
Section I. | _ | | |
(15' The mname plate shall be placed at the upper side of the
front door and rear surface.
{(2) Cubicle and circuit breaker number‘plate :
~ The incomlng panel 31de shall be numbered 1 2,-3, e
countlng from left to rlght | N H
The upper panel sxde shall be numbered A, B C, ‘.;

starting from top to bottom.

-~ E03-11 -
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(3) Heggering caution plate
The meggering caution plates shall be placed on each
feeder unit.

{4) Reverse voltége caution plate

Example

The red portion shall be kept energized even when the.
lfelated“circuit breakers are opened.
‘The background shall be white and of acrylic resin
© -plate.
"English shall be written in red lettering.
‘The size shall be' 200 mm x 200 mm.

The PT shall be colored in red, if used.

3.1.4.86 SPARE PANEL
The spare metal.élad #witéhgear in complete set shall be
prov;ded for both the unit metal clad sw1tchgear (for motor
feeder) and for éommoﬁ metal clad sw1tchgear (for transformer

feeder).
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3.1.4.7 TESTING DEVICE OF CIRCUIT BREAKER
A testing device for circuit breaker performance test shall

be provided,

3,1.4.8 ACCESSORY
One (1) complete set of accessories required for Qﬁération and
handling, and one (1) complete set of special tools {standard)

‘for erection, maintenance and overhaul shall be provided.

3.1.5 TRANSFER SYSTEM

Note that in this specification only changeo#er from the unit bus

to the common bus is described. Thus, no description is made.on

reverse changeover.

3.1.5.1° AUTOMATIC CHANGEOVER OF BUS
(1)  Changeover during normal operation {parallel operation)
o Instaﬁtaneous changeover system (power failure)
All of 6.6 kV unit auxiliary buses and 6.6 kV common
buses, except those required to be kept in service for
safe shutdown of auxiliary equipment in view of the
capacity'of startiﬁg transformer, - shall be changed over.
(2) Changeover during island operation of unit
In case the boiler is ektinguiéhed or turbine andlor
generator are tripped during island operatlon of the uﬁit,
the power source shall be changed over to common bus after
confirmlng that the re51dua1 bus voltage has been reduced
to less than approx. 301 of the rated voltage by o

voltmeter.
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waever, when the turbine or generator is tripped due to
overload or trouble in buses in the cases of the above
jtems (1) and (2), the power source shall never be chanpged

over from the unit bus to the common bus.:

3.1.5.2 MANUAL CHANGEOVER OQF BUS

(1) Changeover from unit bus to common bus (under shutdown

(2)

conditions)’

o Changeover during synchronized operation

The bus tie circuit breaker shall be closed by operating
the control switch for the bus tie circuit breaker, and
after instanﬁaneously putting the bus into parallel

synchronized operation, the power receiving circuit

breaker shall be tripped by ﬁeans of spring return of

ﬁhe control éwitch.

Changeover dﬁriﬁg asfnchronizeduoﬁerétion

Tﬁg_ééwér fecei#ing éifcuit breakef shail be trippéd by
thé c;ntfoi ;wiééh for the bus tie ecircuit breaker, then
the inc0miﬁg-circuit breaker shall be tripped, and after
instaﬁtaneously shutting down the unit bus, the bus tie

cifcuit breaker shall be élosed.

Changeover from common bus to unit bus (under starting
conditions)

Changeover from the common bus to the unit bus shall be
carried out -in accﬁrdance wi£h.the'above items (1) in both
cﬁses_of synchronized and asynchronized operation. In
this caée, however, chéngéover shall be carried out by
operating the control switch for the incoming circuit

breaker.
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3.2 400V POWER CENTERI
3.2.1 APPLICABLE STANDARDS AND CODES
The following applicable standards and codes of latest edition
shall be applied, . 7 |
International Electrotechnical Commission (IEC) -
IEG-157 "Low voltage switchgear and contfolgear“
Other pertinent International Electrotechnical Commission (IEC)
standard and/or equivalent shall be applied generally for eleotrical

machineries and apparatuses, and more detailed specifications shall

P ¥
Nt

be in accordance with "Panels and Boards" -in Clause 2.1 in

Section II of Part I.

3,2.2 BSCOPE OF SUPPLY
The following 400V power center and accessories ehall be
provided, but not be limited to the follow;ngs.
For details of quantity, refer to the attached drawing

One (1) set Indoor, 400V power center assembly for unit
No. 1

One (1) set Indoor, 400V power center assembly for
common

One (i} set Indoor, 400V power ceﬁter aseembly for unit No. 2 (W)

3.2.3 TECHNICAL INFORMATION

3.2.3.1 TYPE
Indoor, drip-proof, self standing metal clad,
three (3)'pole;'sing1e throw air.circuit breaker:

dry type three-phase, two (2) winding transformer
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3,2.3.2 RATING

(1)

(2)

Switchgear

Voltage

Phase

Frequency

Continuous current
Bus conductor

Incoming and bus-tie
units

Féede: ﬁnits
Short-time current
Incoming bus tie
Feeder
Transformer
Capacity
Class of rating
Voltage
- High tension side
Low tension side

Ne load no voltage taps

Frequency

Connection
High tension side
Low.tension side

Impedance voltage

- E032-2 -

600V

3¢

50 Hz-

3,000 A

3,000 A

600A

70 kA (symm.)

40 kA (symm.)

* kVA

Continuous

6,600V

400V

6,936 - 6,770 - 6,600 -
6,630 ~ 6,270V

50 H=z

D3o

Delta

Delta

*7 (at rated kVA base)}



Insulation_class : H
High tension side Full insulation
Low tension side Full insulation
Insulation level

High tension side ‘BIL 60 kV (Full wave)
winding

()

O
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Le=2PU



@

O

4l

3.2.3.3

TYPICAI, FRONT VIEW OF POWER CENTER OUTLINE DRAWING

NOTE: :

27

>

PB :
NP :

S NPl:

UNDER VOLTAGE RELAY.
RED LAMP

GREEN LAMP

AMBER LAMP

PUSH BUTTON

NAME PLATE
NUMBERING. PLATE

- E032-4 -



3,2.3.4 SHOP TEST
The shop tests shall be as follows, but shall not be iimited to
the items below. The test shall be carried out in the précence
of the Engineer.
{1) Switchgear
Construction test
Meggering
Withstand voltage test
Sequence test
PT, CT circuit test | ' )
{2) Transformer )
Withstand voltage test
Induced voltage test
Applied voltage test
Measurement of winding resistance
Polarity test
Angular dispiacement test

Temperature test

3.2.4 CONSTRUCTION : (")
3.2.4,1 CUBICLE :
The cubicle shall be of welded construction using steel ﬁlate
with a thickness of 2.3 mm/3.2 mm, and shall comprise a
transformer cubicle and switchgear cubicle. '. |
(1) Transformer cubicle
The transformer cﬁbicle shali havé'&‘ﬁuilg;in‘ﬁﬁwef Eénter

transformer.

- E032-5 -
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(2)

For construction of the cubicle, sufficient consideration
shall be given to heat radistion from the transformer.
The cubicle shall have a dogr with handle and key, and

stopper at its front. The door shall be of a construction

. which facilitates supervision of the transformer winding
© temperature meter from outside, snd at its rear part,

- removable plates shall be provided.

A guide rail with stopper lug for putting in and drawing

- out the transformer and a support for high tension side

cable shall be mounted inside the cubicle.
Switchgear cubicle

The switchgear cubicle shall be of the vertical section

‘type, and consist of an air circuit breaker compariment, a

potential transformer compartment, inside compartment and

rear compartment, and each comﬁartment shall be of a

completely. separate construction.
The inside compartment shall consist of a bus conductor, a
power cable terminal and a cable supporter, and the rear

compartment shall be composed of a control cable terminal

‘block, & cable supporter and auxiliary relay.

The separator for the inside compartment and the rear
compartment ;shall be of - & removable type having windows

for meggering.

. The switchgear cubicle ‘shall have a door with a handle
-and key and a stopper at the front of each compartment,

~and at each rear part the switchgear cubicle shall have a

-+ door with-a handle and key'ﬁnd-a:stoppér at each vertical

- E032-6 -



section.

(a)

-{b)

Potential transformer compartments

Thé compartment shall consist of a.péteﬁtial
transformer, relays, meters, etc.

The potential transformer shall be of the draw out
type and shall be of a construction where by the
potential transformer cah automatically be grounded

when is drawn out.

_The primary and secondary circuit connector shall be

of silver-plated pressure type, and sufficient ' {”1

consideration shall be given to mechanical and

electricl strengths.

The relays, meters and'switches'shall be attached on

the front door the potential transformer

. compartment, and shall have a constructions which

allow easy supervision from outside.

Air circuit breaker compartments

. The compartment shall consist of an air circuit

breaker, signal lamps, auxiliary switches, etc.

()

The circuit breaker shall be of the draw out type,
and tﬁe.compartment shalthave-built-in~primary and
secondary circult connectors, draw out mechanism,
etc.

The contact surfaces of the primary and secondary
connector shall be-silver—platedrand shall be strong
electrically and mechanically. . -

The -draw out mechanism'shali be .applied to set the

. eircuit breaker at prescribed positions {operating

- E032-7 -

4278



)

P LAt

position, test position and disconnecting position).
At the operating position, the primary and secondary

circuits shall be completely connected by the

_connector. :

At the test position, the primary circuit connector
shall be disconnected from the bus and load side
conductor, but the secondary circuit commector shall

be connected with the control circuit.

. At the'disconnecting position, the pfimary and

secondary circuit connector shall be completely
disconnected from the bus and load side conductor and
the control circuits, respectively.

At all positions, the front door shall be kept

closed.

. When. the draw out mechanism is moved, as in the case

when the circuit breaker is kept closed, the
mechanism shall h&veiarconstruction_enabling the

circuit breaker to trip or such a construction that

_the position cannot be moved.

The indicators for each position shall be mounted on
the draw out mechanism at positions easily visible
from.outside.

The draw-out mechanism shall be of the manual
operation type..

The auxiliary switches of at lLeast 8a and 8b shall be

provided.
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{c).

. and electrically and insulated sufficiently. {”}

Inside compartment -

.The inside compartﬁent shall consist of a bus

. conductor, a power cable terminal, cable Supports,

etc.

For the bus and load side conductor, insulated copper

-or aluminium bar.shall be used.

The contact surfaces of the  joint part-for the bus

and load side conductor shall be silvet-plated, and

- the conductor shall,bE'firﬁlf jointed mechanically

For bus and load side conductor support, insulating

material having excellent mechanical and electrical

properties shall be applied in order to firmly

support the bus conductor, and the support shall

.sufficiently withstand the electromagnetic force at

the time of bus short circuit.

"The power.cable-terminal having the following

. specifications shall be supplied.

Compression type ‘More than 125 mm®

. ,
_ : {
" Crimp type - 125'mm2 or less “:)

_ Sufficient space shall be:provided'at the supporting

part for cable in the compartment for the handling
of .cable terminsal and connection, and the supporter

for cable shall be provided. .
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(d)

{e)

(f)

Rear side compartment

.. The rear. side compartment shall consist 6f a control

-cable terminal block, a ¢able supporter, auxiliary

relays, etc, - '

-Space heater

. The space heater with switch having an apprepriaté

capacity for moisture~pronfing shall be mounted

inside the cubicle. -

-Grounding -terminal:

A crimp type graounding terminal of 100 mm? shall be

attached -on both sides of the cubicle.

3.2.4.2 POWER CENTER TRANSFORMER

L)

The power center trensformer shall be connected thh the 6,900V

metal clad sw1tchgear by means of cable and ‘'shall supply 400V

voltage to the power center. The constructlon shall be as

follows.

(1) Construction of steel core material

fof tﬁé éﬁeel_cﬁée mﬁﬁéfiai;-cold roiled-&irectioﬁal
siiiéone steel.piaﬁe e%cé}lénﬁ in mégﬁétic ﬁroperty shall
be pro#ided. The e#éiting currént loss shall be reduced
and measures required to reduce a eddy current loss and
stray load loss of the windlng shall be provxded

all magnetxc and mechanlcal connecthns sh§Ll be carriéd
out, and care shall be taken for the reduction of no load

current and noise.
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(2)

(3

(4)

Construction of winding material

For the component wire, high purity electric.copper shall

be provided, and sufficient heat treatment shall be
carried out.
Sufficient insulation shall be applied between the

component wires, and the wires shall.be'traﬁsposed. Care

shall be given to the .insulation between layers and layers

and between the ground and winding.

Regarding countermeasures against surge voltage, the

_internal potential distribution of the winding shall be .

kept at a uniform value, and consideration shall be given
for the prevention of internal potential vlbration.
Insulating material o

The transformer is of the lerge capac;ty dry type.
Therefore, the insulating materzal shall be excellent in
dielectric streﬁgth, corona-proof property, heat-p;oof
property, moisture-proof property and dust-proof breperty.

In addltlon. the materlal having large heat conductivity

and large mechanical strength shall be applied and

suff1c1ent attention shall be p&ld to these_atrthe time of
manufactu?e. | o | o

Tap changer

The fep changer shell'ee of the no loed-no.eolfegeriype,
aﬁd shall enable easy and prec1se change over 1n31de the
cubicle. The tap changer shall have suff1c1ent mechanlcal
and electrical strength. o

The tap changer shall have a tap pbsition indicator.

- E032-11 -
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(3)

(6)

Connection

The high tension side of the power transformer shall have

. a construction facilitating easy connection of the outside

cable. The low tension side of the power’ transformer
shall be directly connected with the power center incoming
breaker by means of a bus bar. " The construction shall
enable absorption of vibration of the transformer.
Accessory
The‘following accessories and those considered to be
necessary shall be provided.-
(a) Winding temperature indicator
The winding temperature indicator with alarm shall be
- of the dial type, and Shall be attached at a position

enabling supervision from the outside of the cubicle.

.(b) Grounding

As grounding lugs, two (2) sets of 150 mm?

compression:type terminals shall be mounted on the
-transformer structure.

{c) Lifting lug
Sufficient attention shall be given to the mounting
position of the lifting lugs in'orderlto facilitate
easy transport and installation of the power

transformer.
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(d)

Name plate and caution plate
The name plate shall be attached at a position easy
to see from the floor level. For the materisl, SUS
shall be applied.
Each item shall be clearly Inscribed and shall not
be erased_under_any1atmosphe:ic conditions,

Name

Standard

Name of manufacturer . .-

Number of manufacture

Date of manufacture

Rated capacity

Frequency

Phase

Rated voltage

Tap voltage

(A tap. indicating mark shall be provided.)

Rated current

Vector

Connection:diagram

Impedance voltage.

_Cooling type

Insulation class

Total weight

Indoor or outdoor

Temperature rise

Noise
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{7) Noise level
The indication sound level meter shall be provided to measure
.the noise of transformer and shall be in accordance with
"Measurement‘of.transformer and reactor sound level"
{IEC-551), and'the measured average .

value shall not exceed 75 dB(A}.

3.2.4.3 AIR CIRCUIT BREAKER
Tﬁe air-circﬁii hfeakér shall consist of a three (3) bole,
single.thrbﬁ; self-éligning pfimary and seéondary disconnecting
devices;.pbéiﬁive mechanical.ingerlocks, aﬁxiliary switches,
overcurrent device, operation countef, pbsition indicgﬁﬁr and
control wiring. | H
'The number of aﬁxiliary switches shall be five (Ss.pr more than
five'fS) per éir circuit breakéf.
(i) 'MeéhAhical ihterlaék
The mechanicéi'intefiock shall be of ;uéh a-;onstr#ction
that the circuit breﬁkef.should, in princiﬁle, iock if
fhé'5£;ﬁ 6ut ﬁechéﬁism.functioﬁs when ihe ciféﬁiﬁ breaker
ié_ﬁidéed,
At tﬂe”front.of.thé ci?cuit-Bfeéker, a mﬁnuai oﬁerating
triﬁ;ﬁufton:shall-sé mounée&.in 6rder té provide manual

tripping at any time.
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(2)

(3)

(4)

(5)

Operation mechanism

The circult breaker shall be electrically operated from

_the DG 220V and shall be trip free.

The operation mechanism shall be based upon the solenoid
or mechanically stored-energy type, and a manual closing
device shall also be furnished.. .

Grounding

The grounding device shall have such a construction that

the frame will automatlcally be connected with the

ground bus when the c1rcuit breaker is set-in the
-operatlng position.

Power contactor

The power contactor shall consist of a m5££ contactor'end
aux1liary contactors, and shall be sufflclently capable of
breaking not only the maximum short circuit current but
also the excitlng current and the 1ead1ng phaee current.
Ihedieiioo‘ | | S -
For.theﬂiosulation me;eriale; ﬁetefiale_exCeilentrin
inooebuseibility, moisture-proof proeeety and-meehanical
property shall be applied, and shall sufflclently
withstand the corona and arc produced at the time of

.breaking.
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(6)

Overcurrent protected device
The overcurrent protected device with alarm contact, shall
be static type with CT, and an adjustableé dial shall be
applied.for tripping the corresponding circiuit breaker,
The device shall function by means of overcurrent and
short eircuit current, and shall be mounted on circuit
breaker. -

The overcurrent protected device for feeder shall have

- long time and short time characteristics, and the

overcurrent protected device for motor feeder shall have

long time and instantaneocus characteristics.

3.2.4.4 INSTRUMENT TRANSFORMER

(1)

(2)

Potential transformer .

The potential transformers shall be of the molded type.

For details of quantity and specifications, refer to the

attached drawing. -

The current limiting fuses, easy to mount and dismosnt,

shall be placed on the primary side. Enclosed fuses shall

be mounted on the secondary side.
Current transformer
The current transformers shall be of the molded type. For

details of quantity and specifications, refer to the

_aﬁtached drawing.
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3.2.4.5

3.2.4.6

3.2.4.7

NAME PLATE, NUMBER PLATE

‘The following name plates and number plates shall be provided

at the prescribed positions.-
(1) Name plate
| The name plate shall be placed at the upper side of the
front door and rear surface.
(25 Number plate for cubicle and circuit breaker
The .panel shall be numbered 1, 2, 3, ..., counting from
the incoming panel side, and A, B, G, au;.,tcounting from

the upper level.

SPARE PANEL AND IDLE PANEL

One (1) spare panel for feeder shall be provided in the common
power center, and one (L) spare'panelffor motor shall be 7
provided for each unit. power center,

In case the idle panel should be mounted, the péﬁel'shall be
provided with all necessary stationary compartments including

air circuit breaker.

ACCESSORY
The following accessories énd'tﬁbéé éﬁnéideféd ﬁéceésar& shall
be supplied. o
(1) Prétectivé cover for oﬁeréting sﬁitéﬁ‘
The:protéctive’cover 6f tgﬁnsparent syﬁ;héﬁié:rééin shall
be provided for the operation switch;i -
(2) Lift
The 1ift shall be provide& for lifting and carrying

circuit breakers.
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(3)

(4)

Testing device for air circuit breaker

The testing device to be applied for working test of the
circuit breakers shall be pfoﬁided separately.

Tééting kit&fdf static overcﬁrrent proﬁective device

The testing kits to be applied for_worﬁing test of the
staﬁié bvercﬁrréht proteétiﬁe deviqe for ciréuit breaker

shail.be provided separately.
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3.3 400V CONTROL CENTER
3.3,1 APPLICABLE STANDARDS AND GODES
The following applicable standards and codes of 1atest edltion
shall be applied . |
International Electrotechnioal Commission {IEC)
IEC 157 "Low voltage switchgear and controlgear
Other pertinent International Electrotechnical Commlssion (IEC)
and/or equivalent shall generally be applied for electrical
apparatuses, and more detailed specifications shall be in

accordance with "Panels and Boards" in Clause 2.1 in Section =

11 of.Part 1.

3.3.2 SCOPE OF SUPPLY
The control centers and accessories doscribed hereunder shall
be supplied, but not be limited to the followings.
Five (5) seto Indoor type 400V control center assembly
for unit No. 1 |
Two (2) sets Indoor type 400V control centér assembly
for No. 1 common )
Five (5) sets Indoor type 4006 control center assembly (;)
for Unit No.2
However, other than the.power source equipment for unit
auxiliary machines to be decided by the Contractors, the
control center unit indicated in the attached drawing shall be
estimated as the powet souxce equipment for aoxiliary machines

in the main building.
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3.8.3 TECHNICAL INFORMATION
3,3.3,1 TYPE

Indoor, self standing, metal clad vertical section type.

3.3.3.2 RATING

(1) 400V control center

Voltage | 5bbv
‘Frequency 50 Hz
Phase and wire . 3¢, 3W
Bus current 400 A |
Interrupting cur?ent - 15 kA

3.3.3.3 TYPICAL FRONT VIEW OF CONTROL CENTER .

~ E033-2 -



3.3.3.4

SHOP TEST

The stop tests shall be as follows, but not be limited to the -

items below. The tests shall be carried out in the précénce of

the Engineer.

(1) GControl center (Motor combination starte; unit)__
Construction test o
Meggering test
Withstand_voltage test
Sequénce”test

{(2) Air circuit breaké; (Feeder unit)

Construction;test
Meggering test
Withstand voltage test

Operating test

3.3.4 CONSTRUCTION

3.3.4.1

STATIONARY STRUCTURE

The stationary structure shall be of welded or frame assembled
construction using steel plates with thicknesses of 1.6 mm.to
3.2 mm, and shall consist of a motor combinétion stafter unit,
an air circuit breaker (ACB) unit, bus compartment and terminal
compartment, etc. Each component shall be of a compiete.
separate construction and there shall be no exposed parts{

The stationary structure shall have a hinged panel with stdpper
and handle with key for each unit at its front, and shall be of
a construction which facilitates operation of ACE and thefmal
reset from outside. At its back, the stafionary stfucture

shall have a door hinged with fastening bolts which shall be

mounted at each vertical section.

- E033-3 -
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For each power clrcuit, cable supporters for outside cable and

inside wiring shall be provided.

for the control circuit,

(1)

(2)

- The cable‘supﬁorters shall be provided for the outside cable

.

-Unit compartment

The unit compartment for each unit shall be of such a
complete construction that shall not allow spreading of

any influence to other units in case of accident, and the

. compartment shall have a guide with stopper for inserting

and drawing out the unit.

Bus

For the;bus conductor, insulated copper or aluminium bar
shall be applied.

The bus conductor shall consist of a horizontal bus

- conductor and & vertical bus conductor. The contact

surfaces of the joint part:.shall be silver-plated, and the

joint part shall be firmly jointed mechanically and

electrically and insulated.

. The contact surfaces of the vertical bus conductor

connecting to each unit-shall be silver-plated. For the
bus supporter, mechanically and electrically excellent
insulating materials shall be applied and sufficiently

withstand the electromagnetic force at the time of short

‘eirecuit of therbus.

- E033-4 -



(3)
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(3}

(6)

Terminal

The terminals for power and control cifcuit shall be -
attached in each vertical compartment to be provided at
each verﬁical section.

The power circuit shall be provided at the'rear side of
the terminal compartment, and the control circuit, at the
front side.of the terminal compartment.

Cable entry

_Drdwing the cable outside shall be made possible from the

upper or lower part of the control center and the f“}

following terminals shall be supplied.

Terminals for power cable shall be applied.

Compression type for more than 125 m?

2

Crimp type for 125 mm~ or less

However, in case the cable is drawn out from the upper
: part,fit.shall be connected to the:cable tray with a

~vertical shaft,

Auxiliary relay and wiring -

All auxiliary relays for outside interlocking shall be

TN
p— ‘

attached at the rear side of the control center,. and no

relay shall be attached inside the control center.

~Grounding terminsal

The grounding terminals, shall be provided at each side of

the stationary structure. The sizé shall ‘be 50 mm2.

- E033-5 -
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3.3.4.2 UNIT

(1)

Motor feeder wnit

The motor feeder unit shall consist of a molded type air
circuit breaker with alarm contact magnetic coutactor,
trouble indicating:lamp, thermal reiey; tr&neformer for
control circuit; signal'lemps. avkiliaxy relays, wiring,
etc. For reversible type unit, eléctrical and mechanical
interlock shall be ‘provided.

Each unit shall be of the draw out type. The primary power

~ecircuit shall be connected to the vertical bus on the

etationary structure by a grip type connector. The

-secondary power circuit and the control circuit shall

be connected with a connector, and shall have a

onstruction faCilitating easy draw1ng out of the unit for

maintenance and_repair.

. Each motor feeder unit shall be of a construction which

enables operation test through other power source while

the circuit breaker is open without drawing out the unit

from the stationary structure.

The units such as fans and blowers from among the motor

feeder units hav1ng a large GD2 shall be coordinated by

means. of a saturation reactor or a time relay as required

Each unit shall be ptGVlded Wlth current 11m1t1ng wire

between buses and molded type air Circuit breaker.

- E033-6 -



3.3.4.3

The current limiting wire shall be to restrain the short.
circuit at 15,000 A (symmetrical) in case of trouble in
the short circuit of molded type air-circuit_breaker in
side control center. |
(2) Molded case air circuit breaker {(MCCB) unit.

The MCCB unit . shall consist of a molded type-air'eireuit

. breaker with-alarm cbntact; signal lamp and wiring, and
shall have the same construction as that for the motor

feeder unit.

400? EMERGENGY CONTROL CENTER (1 3 CIC 2~3 CIC)
Dur;ng normal conditions, the power source of the CQntrol
center shall be supplled from the 400V UnLt power center.

However,'ln the case of power fault of the 400? power

center, power shall be autematlcally supplled from emergency

diesel engine generator.

For no voltage detectLOn, a three phase under voltage relay

shsll be provided on both incomlng 31des.

The part;al auxlliary machines from among the anes to whlch

pover is supplled in the control center ehall be des;gned to

autonatxcally re- start after changeover. |

At the tlme the ncrmal power source is reeovered the control

center shall be designed to be changed.over menually.;

(1) Incomlng breaker for normal and emergency power eource
The incoming breaker for normal and emergency power source
shall be an air circuit breaker of a 600_A rating.

For further details, refer to 400V Power Center in'

Item 3.2.

- E033-7 -
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3.3.4.4

3.3.4.5

NAME PLATE, NUMBER PLATE

The name plates and number plates shall be provided at the

prescribed pOSithﬂS.

-(1) Name plate
The name plates shall be placed at the front door and rear
surfaee of each unit, |

(2) Unit number plate

| ‘The panel shall be numbered 1, 2 3,_..., couating frem the
incom;ng_panel side, and_A, B,_G, ey coun;ing frbm the

upper_level. Each panel shall be numbered 1A, ZA.'etp;

SPARE UNIT

Two (2) sets of a complete spare unlt shall be provided for
motor feeder unit (1ncluding reversible type motor feeder) and
MCCB unit correSponding to each capacity in each control center.
Ia ease an idle case among the panels constituting the control -
center, 3 motor unlt shall be prov1ded

In regard to detalls. dlscussion shall be made separately.

-~ E033-8 -



3.4 MOTOR VALVE CONTROL GENTER

3.4.1 APPLICABLE STANDARDS AND CODES

3.4.2

3.4.3

The following'applicable standards and codészof 1ate;£_editibn
shall be applied. A
tnternational Electroteéhﬁicél boﬁﬁiséidﬁ'{lﬁé)
IEC-157 "Low voltage switchgear.andrcéntrolgeér'
Other pertinent International Electrotechnlcﬁl Cbﬁﬁissidn (IEG)
shall generally be appliéd for élecfricéi ﬁpﬁratﬁées. and more
detailed spedificétibns shall be in'abcafdaﬁce with "Sﬁéﬁdards of

"Panels and Boards® in Clause 2.1 in Section IT of Part I. {”}

SCOPE OF SUPPLY
The contfbl cénter wiﬁﬁ'aécéssoriés describé& below.sﬁall bé
érbvi&ed. 5ut.ﬁot bé iiﬁiﬁéﬁrfo.thé foiiowihg;; |
) Qﬁé (i) sei ‘Indoor typéHAOOVEan&.ésbv.éénﬁroi.céhter.
o .aééembi}'for unit No.x |
One fl) set Indoof'tfpe 400V énd 230§ éoﬁtfol centér

assembly for unit No.2

TECHNICAL INFORMATION : : (n

o

The motor valve control center shall be provided as the power

source of motor operated valve for unit.

- E034-1 -
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3.4,3.1 TYPE

{1) 400V control center
Indoor.*self standing, metal clad vertical section type,
drip-proof.

(2) 230V control éenter
Indoor, self standing, metal clad, vertical section type,
drip-proof.-

{3) 400V}230V Transformer

Indoor, dry type, two (2) winding transformer.

3.4.3.2 RATING
(1) 400V control center

Voltage 600V

Frequency ' ' _ 50 Hz
‘Phase and wire °~ - 3¢ 39
Bus current _ 400 A
Interrupting current 15 kA

(2) 230V control center

Voltage 6006
Frequency | 50 Hz -~
‘Phase énd wire . o - 3 3W
Bus. current A o - 400 A
Interrupting current - 15 kA
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(3) Transformer

Type Dryx-
Capacity _ g * kVA
Voltage
High tension side - 4Qov
Low tension side - 230V
No load, no voltage tap i-Si
Insulation class R : |

3.4.3.5 SHOP TESBT

{1} 400V control center
In sccordance with 3.3.3.4 in 460 V Power Center in this
specification.

{(2) 230V control center
In accordance with 3.3.3.4 in 400 V Control Center in this
specification.

(3) 400V/230V transformer
In accordance with 4.4.3.3 in Distribution Panel in this

specification.

3.4.3.4 CONSTRUCTION

The motor valve control center shall consist of 400V control

center, 230V control center, and 400V/230V transformer.

(1) 400V control center
In accordance with 3.3.4 in.400V Control Center in this
specification.

{2) 230V control center
In accordance with 3.3.4 in 400V Control Center.iﬁ this

specification.

- E034-3 «
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(3)

3.4,3.5 NAME

(1)

(2)

(3)

400V /230V transformer

In accordance with 4.4.4 in Distribution Panel in this

specification.

PLATE
400V control center

In accordance with 3.3.4.5 in 400V Control Center in this

_specification.

230¥ control center

In accordance with 3.3.4.4 in 400V Control Center in this
specifiéaiion.

400V{230V transformer

In accordance with 4.4.4.3 in Distribution Panel in tﬁis

gpecification.

3.4.3.6 SPARE UNIT

(1)

(2)

400V contrQ1 center

In accordance with 3.3.4.6 in 400V Control Center in this
spécification.

230V cgntrol center

In.ﬁccbr&ancélwifh 3.3;4.5 in 400V Contrﬁl Ceﬁter in this

specification.
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3.5 WATER TREATMENT SWITCHGEAR
3.5.1 APPLICABLE STANDARDS AND CODES
The following applicable standards and codée of lates£'edition
shall be applied.

Interngtiqnal Eledtrotechnical Commission (IEC)}

IEC-157 "Low voltage switchgear énd contrelgear™”
Other pertinent Internafional Electrotechnical Commission (IEC)
shall generally be applied for electrical appratuses, and more
detailed specifications shall be in accordance with "Panels and

Boards" in Clauge 2.1 in Section II of Part T.-

3.5.2 SCOPE OF SUPPLY

The switchgears with aécessoxies described below shall be

provided, but not be limited to the followings.

One (1) set Indoor type 400V control center assembly
One (1) set Indoor type 380-220V distribution panel
- assembly

3.5.3 TECHNICAL INFORMATION
The water treatment switchgear shall be provided as the power

source of auxiliary equipment and machinery for water treatment.

3.5.3.1 TYPE
(1) 400V control center

Indoor, self standing, metal clad vertical section type,

drip-proof.

- E035-1 -
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(2) 380-220V distribution panel
Indoor, drip-proof, self standing, metal clad, three-

phase, four (4) wire, two (2) winding transformer.

3.5.3.2 RATING

(1) 400V control center

-Voitage : u | 600V
Frequéncy 50 H=z
Phase and wire 3¢ 3 W
Bus current R 400 A
Inteérrupting current 15 kA

(2) 380-220V distribution panel

{a)  Panel -
Valtage _ 380, 220V
Phase and wire s = 3¢ 4w
Bus current : - © 400 A

Molded type air cicuit breaker
Number | 10 or mere
Rating 600V,_2P. 100 A x 6
- éOOV, 3P, 100 Ax 4

{b) Transformer

Type pry.
- Capacity _ | % RVA

Véltégé - | |

- High tension side éobﬁ
Low tension side 380-220V
No load, no voltage tap | + 52
Insulation clgss H
- E035-2 -



3.5.3.3 SHOP TEST
(1) 400V control centex
In accordance with 3,3.3.4 in 400 V Control-Center in this
specification. | |
(2) 380-~220V distribution panel
In accordance with 4.4.3.3 in Distribuﬁiéﬁiéanel in this

specification,

3.5.3.4 CONSTRUCTION

The water treatment switchgear shall consist of 400V cqntrdl
center, 380-220V distributicn panel with 400/380-220V transformer.
(1) 400V control center
In accordance with 3.3.4 in 400V Gontrl Center in this
specification.
{(2) 380~-220V distribution panel
.In accordance with 4.4.4 in Distribution. Parel in this

specification.

3.5.3.5 NAME PLATE
Elj 400V control center
In accordance with 3.3.4.4 in 400V Control Center in
this specification. S
(2) 380-220V distfibution panel
In accordance with 4.4.4.3 in Distribuﬁian:?anel in -this

specification.
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3.5.3.6 SPARE UNIT
{1) 400V control center
In accordance with 3.3.4.5 in 400V Gontrol Center in this
specifiéation.
{(2) 3R0-220V distributipn.panel
In sccordance with 4.4.4.4 in Distribution Panel in this

specification.
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3.6

3.6.1

3.6.3

WASTE WATER TREATMENT SWITCHGEAR
APPLICABLE STANDARDS AND CODES
The following Eﬁplicﬁﬁle standaf&s.&nd codes of.létest.edition
shall be applied.
International Electrotechnical cbmﬁiééién (IE&)‘

" IEC-157 "Low voltage sﬁitchgegr and éontrdléears"
Other, pertinent Internatiomal Electrétechnical.ééﬁmiésion {IEC)
andfor equivalent standards shall genéraliy be applied for
electrical appratuses, and more detailed spécifications shall be
in accordance with "Standards of Panels and Boards" in Clause 2.1

in Section 1I of Part I.

SCOPE OF SUPPLY

The switchgears and accessories described hereunder shall be
supplied, but not be limited to ;he followings.

One (1) set Indoor type 400V control center assembly

TECHNICAL INFORMATION
The waste water treatment switchgear shall be installed as the power
source of auxiliary equipment and machinaries of waste water

treatment and related facilities.

3.6.3.1 TYPE

{(a) 400V control center

Indoor, self standing, metal clad, vertical section type,

drip-proof.
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3.6.3.2

3,6.3.3

3.6.3.4

3.6.3.5

3.6.3.6

RATING

{1) 400V control center

Voltage - | 600V

Fréquency - | 50 Hz

Phase and‘wire 3¢$3W

Bus current o _. - ;400 A.

Interrupting current. o 15 KA
SHOf TEST

(1) 400V control center
_Iﬁ accordance with 3.3.3.4 in 460V Control Center in this

specification.

CONSTRUCTICON

{1) 400V control center -
In accordance with 3.3.4 in 400V Control Center in this
specification.

NAME PLATE

(1) 400V control center

In accordance with 3.3.4.4 in 460V Control Center in this

specification.

SPARE UNIT
(1). 400V control center
In accordance with 3.3.4.5 in 400V Control Center in this

specificatidn.

- E036-2 -



3,7 DC 220V CONTROL CENTER

3.7.1 APPLICABLE STANDARDS AND CODES

3.7.3

The following aﬁplicable standards and codes of latest edition.

shall be applied.

International Electrotechnical Commissidn:(IEC)

IEC-157 "Low voltage switchgear and controlgear¥
Also, other pertiﬁent International Eiéctrotechﬁiéai Coumdssion
(TEC) standards shall generally be applied for eleétrical
apparatuses, and more detailed specificatiéns_shall be in
accordéhce_with "Standards of Panels and Boards" in Clquée 2.1 in

Section II of Paft I.

SCOPE OF SUPPLY
The following control center and accessories shall be supplied,
but . not be limited to the followings.

One (1) set of DC 220V control center assembly for Unit No. 1

One (1) set of DC 220V control center assembly for Unit No. 2

TECHNICAL INFORMATION

The control center shall:be provided as the power: scurce for

emergency auxiliary machines.

3.7.3.1 TYPE

Indoor, self standing, metal clad, vertical section” type.

3.7.3.2 RATING

Voltage _ 220v

Main circuit DG two (2) wire

Bus current 400 A

Interrupting current 10 kA (at 220V)
- E037-1 -
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3.7.3.3

“TEST POWER
SOURCE
-ACH UNIT

i

; MOTOR._UNIT

TYPICAL FRONT VIEW OF CONTROL CENTER

1 o
A

)
© o ¥
[ =]

TEST POWER UNIT

- NP o)

ne

=]

ACH UMIT

oNP| 0
A

©

NP o

PB-THERMAL RELAY

RESET

MOTOR UNIT

NOTE
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3.7.3.4 SHOP TEST
The tests shall bes as follows, but sﬁall not be limited to the
items beloﬁ. The tests shall be carried out in the ﬁresence of
the Engineer.
Construction testi
Meggering
Withstand voltage test

Sequence test

3.7.4 CONSTRUCTION
The items which are not_deéctibed in the following shall be the L

same as those described in Item 3.3 "400V Control Center”.

3.7.4.1 STATIONARY STRUCTURE

The stationary structure shall be installed between the battery

charger panel and DC 220V No,l or No.2 distribution panel in

accordance with the attached drawing..

"{1) Unit compartment

(2) Bus -

The bus conductor ;hall be of a constructioﬁ connected
E with'tﬁe DC 220V No.l or No.2 distribution panel bus (i}

'conductdr.

{3} Terminal

(4) Cable entry

- F037-3 -
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3.7.4.,2

3.7.4.3

3.7.4.4

(5) Motor starting and field rheostat
The motornstarting rheostaf shall bélofrg grid type, and
shall have a sufficient capacity for motor starting
currenﬁ.' The grid gesiétan&é‘vaiug.shéll bé controlled to
the value close to thét of the motof rated current to the
' éitent‘poséiﬁle... | |
The field rheostéﬁ.for motqrrsﬁeed ad justment shall be of

the bobbin type.

{6) Aﬁxiliary'time and‘ﬁnder-voltage relay and wiring

The auiiliﬁry relay for.interlock shall be attached on the
rear side of the panel, and the time and under-voltage

felay:shall be attached inside the unit compartment.

UNIT

Motor feeder unit

‘The thermal réléj for fhé motor feéder ﬁnit.shall be used ohly

for alarming, and shall not be tripped.

_NAME PLATE

Same as item 3.3.4.4 " 400V Control Center”.

SPARE UNIT
One complete spare unit shall be provided for motor feeder

unit.
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3,8 CVCF (Constant Voltage, Constant Frequency Equipment)

3.8.1

3.8.2

3.8.3

APPLICABLE STANDARDS AND conEs
The foliowing epplicable staodards and codes of the.lecest
editlon shall be applled | | |
International Electrotechnical Gommission (IEC)
JEC-188 "Thyristor Converter“.
JEC.ZOA "Tcensformer” |
Other pert;nent JIS and/or International Electrotechnical
Commlssion (IEG) standards shall be applled generally for
electr1ca1 apparatuses, and more detailed speczfications for
panels shall be in accordance with "Standards of Panels and

Boards" in Clause 2.1 in Section Ix of Part 1.

SCOPE OF SUPPLY

The CVCF equlpment and accessories shall be provided but not be

llmltEd to the follow1ngs.

One (1) set CVCF equipment and accessories for Unit No. 1

One (1) set CVCF equipment and accessories for Unit No. 2 -

TECHENICAL INFORMATION
One (1) CVCF equipment shall be installed as the power source
equipment for the computer, electro hydorolic governer,'automatic

burner control, automatic boiler control system, ete.

The CVCF equipment shall consist of power source panel, DC filter

penel, inverter panel and load distribution panel.

The GVCF equipment having two (2) lines of power source (AC and

DC) shall be designed so that AC power shall be stably supplied

through an inverter at constant voltage and constant frequency.
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3.8.4

The CVCF equipment shall be installed in the control equipment room

in main powerhouse. This room shall be furnished with air

conditioning.

TYPE OF CVCF EQUIPMENT

Indoor, self standing and metal clad

Height: 2,350 mm (including channel base of 50 mm)

RATING
Capacity
Voltage
DC input
AC input
AC output
Frequency
Output
Output voltage regulation
Output frequency regulation
Harmonic distortion

Cooling system

- E038-2 -
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3.8.6 SHOP TEST

The tests shall be as follows, but shall not be limited to:the

items below. The tests shall be carried out in the presence of

the Engineer.

{1y Visual inspectioﬁ of the construction

(2)
(3)
{4)

{(5)

(6)

‘Temperature rising test

Measureﬁeht.df insulatién'resistandé-

Dielectric strength test

Steady state cha:acteristicg test

{a) Precision of output voltage

(b) Precigion of output freqﬁency

(c) Measurement of efficiency.

{d) Measurement of harmonical distortion factor: - .
(e} Measurement of noise level

Mepgering

3.8.7 CONSTRUCTION

3.8.7.2

STATIONARY STRUCTURE

The stationary structure shall be of a welded or frame

assembled construction using steel plates with thicknesses of

1.6 mm to 2.3 mm, and shall congist of an input panel, a ne

filter panel, inverter panel, power distribution panel and

all other necessary pertinents.

Each component shall be of complete and separate comstruction,

and there shall be no exposed parts.
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3.8.7.2

The stationary structure shéll have 8 hinged panel with stopper
and handle with key for each panel at its front. At its back,

the stationary structure shall have & hinged door.

For each power circuit, cable supporters for tHe outside cable

and inside wiring shall be provided.

Cable supporters shall be provided for the outside cables for

-the control circuit,

The perforated metal plates shall be ised at places of the

. panel which fequire ventilation..

PANEL COMPONENTS
Each panel shall be comstructed so as to permit separate
traﬁépéftatioﬁ. 'The coﬁétf;ciion.shall eﬁablé components
ﬁssémb1§ aftef-déiiéeiy'ﬂohthe site; N . |
{1} Input power source panel
The 1nput power source panel-shall coﬁs;st of-molded type
leCUlt breakers, transformers, buses and meters, and
.shall be used as a. panel for the DG znput and AC input
power source. The transformer shall be installed on the
-bottom of the panel | o
The 1ncom1ng cable shall be drawn in from the bottom of
the panel and cable supports shall be prov1ded in the
panel | |
The molded type circuit breakers shall be attached to the
interhal'pﬁﬂel front surface and.set so as to be operated
while the ffont door is kept open. |
The name pldate indicating the purpose of use shall be

attéched to each molded type circuit breaker.

-~ E038-4 =



(2)

(3)

(4)

(3)

DC filter panel

The DC filter panel shall be equipped with DC filters.

The DC filters shall be of a unit type‘andlconsﬁructed
as so to be drawn out,

Inverter panel

The inverter panel shall-bs eéuipped.with inverters. -’
The inverters sﬁall be of a unit type and constructed as

50 to be drawn out.

‘Two (2) sets of inverters, each with a 100X rate capacity,

shall be supplied.

Filter panel

The f;lter panel shall be equlpped w1th an AC filter.
The AC fllter shall be of a unlt type and constructed as
to be drawn out. | | N
Load distribution panel

The 1oad distrlbutzon panel shall consist of molded type

air circult breakers. The molded type air cxrcult breaker
“shall be attached to the front surface of the panel and

set so as to be kept in operatlon whlle the front door is

open.

The name pl&te indlcatlng the purpose of use shall be

attached to each molded type air cxrcuit breaker.

- E038-5 -

()

4:.-}2’/6, o |



)

0O

{Ag—$'a'

3.8.7.3 TERMINAL

Power and control terminals shall be supplied.

Drawing the cable outside shall be carried out from the upper

or lower part of the CVCF.

The terminals for power cable shall have the following

characteristics.

Compression type for more than 125 mm

Crimp type for 125 mm

or less

2

Location of inputfoutput terminals shall be as follows.

DG input terminal

" Lower front surface in the

panel

AC input/output terminal for standby power source

AC input terminal

Control terminal

3.8.7.4 GROUNDING TERMINAL

.
H

Upper back surface in the
panel '

Lower back surface in the
panel

One grounding terminal shali'be'providéd on each side of the

stationary structure. The terminal size shall be 50 mm®.

- E038-6 -
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3.8.7.5 The following items shall be attached on the front side of the

panel,

{1} Indicator lamp

1)

Inverter running indicator lamps

(2) Annunciatpr_(ANN)

1} Overload ANN

2) MCCB trip ANN

3) Inverter trouble ANN
(3 Meter

l)_,Outpqt current meter

2) Output voltage meter with alarm contact

3) Output freqﬁénéy ﬁetér ﬁithpalarm'ébnfébtﬁ
(4) Switch

1)} Changeover switch for current

2)
3)
&)
5)

6)

Changeaver switch for voltage (input)
Changeover switch for voltage (inverter)
ANN reset button‘swi;ch

ANN lamp test switch

ANN bell stop switch

- E038-7 -
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3.8.,7.6 OPERATION METHOD

(1)

(2)

(3

Normal operation.

The CVCF equipment shall be designed and manufactured so

as to constantly receive DC 220V power source and supply

'stable AC power at constant voltage and constant frequency

by means of the inverter¢

Two (2) sets of inverters each with 1007 rated capacity

" ghall be designed and constructed so as to constantly permit

" gynchronous operation.

Emergency measures against trohblé of inverter
The_invertefs sh#li bé deéigned'and constructed so'ﬁﬁat in
the event wﬁere iny one inverter should be in trouble
while two {2) inverters are in synchfonous operation, the

inverter in trouble can be automatically separated, and

__the.load.can-bé chaﬁged over to another inverter. .

In the event where both.of the two (2}~inverter3'should be
in trouble, the power sonrce of the load shall be changed
over to the backup power source through automatic

operation after confirming that the voltage'and frequency

of the backup power source is normal by the relay.

Restoration of power source to inverter

Restoration from backup power source to inverter power
source shall be carried out through manual operation after

confirming that the inverters are under normal conditions.

- E038-8 -



3.8.7.7

CIRCUIT FOR CVCF EQUIPMENT

The circuit for the CVCF equipment shall be as illustrated in

the following diagram.

FROM
oc b/p
pC 220V -

FROM
1-3{2-3)¢/C
AC 380V

r;b o—

[: INVERT[:R ]
INVERTER G

TRANSF, 3B0V/220v, 14,2

—
c Oo—

) ) Ly

Ly
1—0. o—

3¢,39

- shell be installed.
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4, PANEL AND BOARD

4.1 BOILER-TURBINE-GENERATOR BOARD (BTG BOARD)

4.1.1 APPLICABLE STANDARDS AND CODES
The International Electrotechnical Commission (IEC), and[or
'equivalent standards shall be applied generally for electrical
apparatuses. and more detailed spec;ficatlons shall bhe -in
accoxdance with “Panels and Boards" in Clause 2.1 in Section Ii

of Part I.

(e) 4.1.2 SCOPE OF SUPPLY
The following hoiler-turbine—generator board and accessories
shall be supplieﬁ, but not be limited to the followings.
One (1) set of boiler-turbine-generator board for Unit.ﬁo. 1

One (l) set of boiier~£urbine—generator board for Unit No. 2

\‘ ﬂ‘\
p—
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4.1.3

4.1.3.1

4.,1.3.2

TECHNICAL INFORMATION

The board shall be installed inside’thg_central 6ontrol foom_én

the operéting floor. | - | - |

The boiler-turbine-generator board ghgll bé.dgsigﬁed to

faciliéatexéasy and precise o§erati§n; C§ntr§i aﬁd éupervisipn of

thé boilér; tufbiné; genergtéf éhd common-dufiné ﬁﬁernormal apd

starting up.ﬁpéfation as well as ﬁé profide cbﬁﬁtefmeaéﬁrés in

case of éméfgéhcy. o o - | | _

The air conditioning equipment shall be_installed in the éeﬂtral

control room in order tb control the temperature and humidity at : (f}

uniform values.

TYPE
Indoor, drip-proof, self standing, metal clad, bench board,

bent.

FRONT AND REAR VIEW OF BOILER-TURBINE-GENERATOR BOARD

For detailed arrangement of Unit No. 1 BTG board,

()

- EQ40-2 -
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4.1.3.3

SHCP TEST

The shop tests shall be as follows, but shall not be limited to
the items below. The tests shall be carried out in the prasencea

.of the Owner and the Engineer,

Construction test -
Meggering

Withstand voltage test
- Sequence  test:
Accuracy test
Characteristic test

Synthesis operation test

- E040-3 -
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4.1.4. CONSTRUCTION
The board shall be of a welded construction using '2.3mm/3.2mm
f4.5 mm thick steel plate. The front part shall be of a.bench
board bent ﬁype, and the boafd shall have on both sides a hinged
door with a stopper and a handle witﬁ key.
At the front of the board, an operation and supervising panel
having a mimic bus, meters, control switches, changeover
switches, signal lamps, instruments, annunciator, ete., shall be
provided.
At its rear part, protective relays, recorders,,wattfhour meters,

auxiliary relays, eﬁg., shall be attached.

- E040-4 -
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4.1.4.1

4‘1.402

4.1.4.3

4.1.4.4

DucT

As a considerably large number of control cables have to be

inserted upward vertically in the board, & duct with sufficient
capacity shall be installed, and sufficient space for

cnnecting the cables and terminal tretment shall be provided.

CABLE ENTRY
Drawing out of the cables and tubing for control and
instrumentation shall be carried out at the bottom part of the

boazrd.

GROUNDING TERMINAL

2

Two (2) sets of the grounding termingls of 38 mm“ crimp type-

-shall be provided on both sides of the beard.

'SEALING PLATE

Thé'éealiﬁg plate.shall-be set up at the cable draw out hole at
the bottom part of the board so as to maintain airtightness of

the central control room.

4.1.5 OTHERS

Annunciator

The annunciators shall consist of five (5) units for each block of

the boiiér, turbine, generator, common and computer unit and all

of annunciators shall be provided in reannunciation circuit

of the annunciators are used for alarming the loss in DC power

-sou:ce,'aﬁ alarm of AC power source type shall be supplied.

- E040-5 -



4,1,6 ACCESSORT ON BTG BOARD

4,1.6.1 INSTRUMENT LIST FOR ELECTRICAL PARTS

One (1) set

Cne (1) set

Three (3) sets

Qne

One

One
One
One
One
One

One

(1)
(1)
(2)

2y

(1)
(L
(1)
(1)
(1)

(1)

 (2)

(2)

(2)

(2)

set
set
sets
sets

set

‘set

set -
set
set

set

sets

sets

sets

sets

Three (3) sets

Two {2) sets

Two (2) sets

Watt meter for generator

Var meter for generator

Current metef for generator
Voltage meter for generator
Frequency meter for generator
Syﬁchroniziﬁg voltagé meter
Syncﬁréniéingrfreqhency ﬁéter
Powe; factor meter for.generator
Synchroscope

Field current meter for genérator
Field voltage meter for generator
AVR balance meter for generator

Position 1nd1cator for on load tap changer
of start1ng transformer

Current meter for. 6.9 KV unit ‘bus and-
common bus

Voltage meter for 6.9 kV unit bus and
cormon bus

Current meter for 400V unit power center and

common power center

'Voiﬁdge meter for 400V unit and common power

center bus

Current meter for BFP motor

Current meter for FDF motor

Current meter for GRF motor

- E040-6 ~
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4.1.,6,2

4.3.6.3

Three (3) sets
Three {(3) sets

Three (3) sets

One

One

(1} set

(1) set

Four (4) sets

RECORDER -LIST

One

One

" One

One

The

(1) set

(1) set

(1) set

(1) set -

Current meter for CWP motor
Current meter for CP motor
Current meter for residual oil pump

Purity meter for generator H, gas’

INTEGRAL INSTRUMENT LIST

Watt hour meter for generator
Watt hour meter for 6.9 kV unit aux.
bus, common aux. bus, No. 1 and No. 2

bus tie circuits

“Watt with var recorder for generator
Tempéréture recorder for generator
stator and gas
Temperature recorder for generator rotor

Operation recorder 60 points

operation recorder shall be provided for analyzing the

causes of accidents.

The chart shall have such a function that the chart paper

should be advanced by'another 24 hours length by rotating at a

high speed when the generator lockout relay or the master fuel

0il trip is in operation.

All nécessary protective relays, breakers, shﬁtoff'valves,

_.etc., shall be:provided.
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4.1.6.4 CONTROL SWITCH AND CHANGEOVER SWITCH LIST

(1)

Control switch with lamp .=

Control switches with spring return to normal posiﬁidn

marked "trip-close" or "open-close“ having, green and red

lamps shall be provided.

One (1) set

One

One

. Oﬁe

One
One
Cne
One

One

.- One

One

One

)

(1)
(i}
(1}
{1)
(1)
(1)

(1)

(1)
(1)

set
g8t
get

set

set.

set

sat
set
set

set

Three (3) sets

Three (3) sets

One.

One.

One

™™o

One

(1)
(2)
(2)
(1)

(1y
(2)

(1)

set
sets
sets
set
set
seis

set

Three (3) sets

Two (2) sets

o generator breaker
0 6.9 EV ﬁhit inéoming breaker
6 6.9'kvkc6ﬁm6n.incoming bréaker
0 6.9 EV bus tié Ne.l
o 6.9 KV bus tie No.2
o 6.9 kV unit P/C txansformer.bﬁeaker”r:
0 6.9 kv common PJC transformer breaker
400V unit P/C incoming |
400V common P/C incoming
_ 400V bus tie No.l
o No.l stgrting transformer breaker .
-Generator-field breaker
BFP suction valve
. BFP discharge value.
:8eal air booster fan
Alr heater
Heavy oil pump
. Inlet valve for feed water_control.valve
Bypass valve for feed water control valve
Gland steam condenser blower
Heavy oii recircﬁlatidn valve
BFP auxiliary oil pump

FDF motor

- E040-8 -
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(2)

-Two (2) sets -~ GRF motor

two (2) sets - CWP motor
- One {1} set 85R inlet valve
One (1) set ~ 5S5R bypass valwve
oné (1) set ~ - Other ‘pértinents required for plant
operation -

Mote: o mark indicates that control switch shall be

" pulled locked at trip or open position.

Control switches ﬁith_éﬁ;ing retur# to normal posi;ion and
pull lock at stop. |

Poéiﬁioﬁ mafked ;T;iﬁ-Auto-Close" having green, réd and
white lamps shall be providéd.

Three (3) sets BFP motor

- Two (2) sets QP motor

‘One (1) set Qther pertinents required'for plant

operation
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(3)

(4)

Control switches with spring return to normal'ﬁositicn and
pulled locked at stop position. The switch shall be
marked "start-auto-stop®, and shall be provided with green
and red lamps.

Two (2) sets Drain pump for .feedwater -heater

One (1) set Condenser water box vacuum pump

Two (2) sets  Flame detector and TV cooling fan. -

Two (2)3sets Auxiliary oil pumps.

One (1) set Emergency oil pump

ome (1) set  Turning system S 8

One (1) set Other pertlnents requlred for plant :
| operation ”

Maintained switch (Synchro sw;tch)
Ma;ntained switches with removable handle and two (2)

positions marked "Off-On" w1th handle rem0vable in the

.“Off“ pos1tion only shall be prov;ded

One (1) .set Generator breaker
One {1) set 6.6 XV unit incoming breaker
One (1) set 6.6 kV common incoming breaker i
One (1) set 6.6 kV bus tie No.l breaker )
One (1) set 6.6 kV bus tie No.2 bfeaker
One (1) set Starting transformer breaker
One (1) set 6ther pertineﬁts required for plant
operation
- E040-20 - - oot
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(5) Contrel switch
" Control switches with spring return to normal position

marked "Loﬁer—Riée“ havihg green and red lamps shall be

provided.

One (1) set Gehergtur field rheostat

One (15 set  AVR manual regulator

One (1) set Governor controlj

One (1) set -Load limiter control

One (1) set Other peftineﬁts required for plant.

operation
(6)'”Control.5wi£Ch;
Control switch with setter and scale shall be provided.
One (1) set “AVQR setter
One (1) se; PSS setter
-.(7)  Changeover switch' =
Changeover switches having four (4) poSitiéns markéd

"UV-UW-WV-OFF* or "RS-RT-TS-OFF" shall be provided,

One (1) set ' Generator vbltmeter
One (1) set. 6.9 kV unit aux. bﬁé.voltmgter
One (1) set ' 6,9 kV common aux. bus voltmeter
.Oneﬁ(i) set 400V unit power center voltmeter
One (1) set AOOV.common power center voltmeter
' One (1) sét - 'dtﬁér.pertinents required for plant
operation
- E040-11 -



(8) Changeover switch
'Changeover switches having four (4) positions marked

"U-V-W-OFF® or "R-S-T-OFF" shall be provided.

One (1) set 6.9 kV unit aux. bus ammeteyr

One (1) set 6.9 kV.common aux. bus amméterh

One (1) set . 6.9 kV unit power center ammeter .

One (1) set 6.9 kV common power center ammeter

One (1) set Other pert;nents required for plant
operation

'(9) Changeﬁver switch
-Ghangeover switches haviﬁg four {4) positions ma;ked=F0ut
6f Service-Test-In Sérvice_shsll be p:ovided)
One (1) set AVR transfer switch

(10) Changeover switch
Changeover switch having twol(Z) positipp FUSEfno NO? USE"
;sﬁall_ﬁe_provideé._
One (1) set . AVQR Transfer switch
One (1) set PSS Transfer switch

(11) Changeover swiﬁch |
Changeover switches having three (3) p@sitioﬁs marked
*Close-Auto-Open® with red and green lamps_shqll be
provided. |

- Three (3) sets  BFP minimum flow Valvg

One (1) set Bypass yalyeufor feedwater valve

One (1) set qulér FCY

One (1) set Other pertinents required for plant
operation |

- E040-12 -
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4.1.6.5

4.1.6.6

PUSH BUTTON LIST

Push buttons shall be'provided.

One (1).§et

Ong

One

One

One

One

Ohe

One

(1)
@

(1)
(1)

1y

(1)

()

set

set

set

set

get’

set

set

Turbine reset (master) with red lamp

Turbine trip with green lamp

Powe;,loadrunbalance protection with red

and green lamp

Annunciator test

Annunciator reset

Annunciator flicker stop

Annunciator bell stop

Other pertinents required for plant

operation

LAMP AND RESISTANCE LIST

(1) Green‘énd'red—lamps_shall be'provided;

One (1) set

‘Two (2) sets

Three (3) sets’

Tﬁo iZ)ISets

Two
Two
Ope
“One

One

(2)
(2)

)

(1)
(1)

sets
sefs_.
sgg..
set

set

‘Disconnecting switch for starting
transf. of 220 kV/grid station

CWP discharge valve

BFP discharge valve
" Ccp discharge valve

MSV

cay

Sﬂzspra? valve

RH spra} valve‘

Other pertinenté required for plant

operation
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4.,1.6.7 RELAY LIST

The following relays shall be provided.

Three {3) sets Generatbr-differential'relay (8761)
The differential relay shall be of the high speed variable
perceﬁtage'increase t&ﬁé'for 0pérat16n at approximately 102

unbalance current.

Three (3) sets Generator backup,rglayr(44cl)

The relays shall be for?main circuit backup (between the
generator and the generator bregker)._apd shall gonsist of an R
impedance_unit. {i}
One (1) set Negative phase:SequACe relﬁy (46G1)

Negative phase sequence time overcurrentirelay‘shall,be__

provided for generator unbalanced fault;prgtegtion,_and-shall

consist of an induction overcurrent unit controlled by voltage

unit.,

One'(l) set Loss of excitation relay (40Gl)
Loss of excitation_relay_shall'consist of a directional unit

~and an offset impedance unit. o S - {i)

One (1) set Ground over-voltage relay (6461)"
The ground over-voltage relay shall be of low pick up over-

voltage induction type.

- E040-14 -
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One (1) set Voltége balance relay {(60Gl)
The voltage balance relay shall be provided to prevent
incorrect operation of the voltage regulator and protective

relay when a potential transformer fuse bBurns-out.

Three {3) sets Generator transformer differential relay

(87611)
The differential relay shall be of the high speed, single
phase variable percentage ratio type with harmonic restraint.
The relays shall be inoperative on transformer magnetizing

inrush currents and operative on differential zone faults.

One (1) set VfF relay
VIF relay shall be provided for the generator and the main

transformer to prevent over- exc1tation.

One (1) set Frequency relay'(91L1 91H1)
Frequency relay shall be pruv1ded for turblneugenerator

hlgh low speed during operatlon.

Two (2) sets- Main transformer neutral overcurrent relay
(51N-MT1), and starting transformer neutral
overcurrent relay (51N ~5T1)

The transformer neutral overcurrent relay shall be prov;ded for

.fbackup protectlon, and shall be of the inductlon type and

: single phase.
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One (1) set - Logk-out relay for generator (B6G}

This relay shall be a hand-reset lock-out relay with twelve
(12} no:mal open contacts and six (6) normal.close'contacts.to
enable tripping required to shutdown the generator, isolate the
auxiliary buses and perfofm such alarm functions and other trip
functions to ﬁaké.thé'turbiﬁe generatok out.éf.serﬁicéraé may

be required.

_Six (6) sets Auxiliary transformer differential relay:
- {87ATL) and starting transformer differential
rrela& (8758T1) :
The reléy shall be of the high spesad, single phase variable
percentage ratio type with harmopic restfaiut. Thé :elafg‘shall
béhinoperative on“trénsférﬁer magnétiziﬁg inrush cﬁrreﬁt and

operative on differential zone faults,

Six (6) sets .Baékup overcur¥eﬁtrfeiay for auxi}iary
tfﬁnéfﬁrméf {51AT1) andrétéfting transqumer
{518T1} a | | |
This relay. is for backup protection and shall be of the

induction type and single phase.

Two (2) sets | Grouﬂd over;voltgge réiay for agxiliary 7
.tfaﬁsf§£mef 16w tension circuit (64Ale_and
stafgiﬁg fr;nsforﬁer 1ow'tensioq éifcuig_
(645T1). |

This relay shall be of the ldw pickup over-voltage induction

type.
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4.1.6.8

One (1) set | Lock~out relay for starting transformer

. {868TLY):
This relay shall be a hand-reset lock-out relay with twelve (12)
normal open contacts and six (6) normal close contacts to
enable tripping required to shutdown the starting transformer,

isolate the common auxiliary bus, 220 kV grid station and

~perform such alarm functions and trip functions .to take the

starting transformer out of service as may be required.

One (1) seﬁ ) Synchronizing check relay (25)
This relay is for synchronizing check of 6.9 kV incoming and
bus tie circuit and generator synchronizing, and shall be of the

static and voltage comparison type.

One (1) set . Other pertinents required for plant operation

ANNUNCIATOR LIST

Annunciator windows shall have at least the following numbers.

Boiler section - 112
Turbine section 0112

: Generator section: . 60
Common séction . 60
Computer section . -~ . 8
- E040-17 - .~



4,1,6.9 OTHER INSTRUMENT AND CONTROL: DEVICE LIST

The following instruments and devices shail be provided in

order to control -and. supervise the boiler, turbine and common

equipment, but shall not be_limited to the items below.

(1) . Indicator

One

One

One

One

One

Oné

One

One

. One

One

One

One

One

One

One

One

(1)
(%)
(1}
(1)
(1)
(1)
)

(1)

(1)

{2}

(2)
(2)
(1)
(2)
(2)
(1)
(1)
(1)
(1)
(2}
(1)
(1)
(1)

set

set

set

set
set
set
set
set
set
sets
sets
sets
set
sets
sets
set
set
set
set
sets
set
set

set

N gas pressure .

"N gas pressure (after FV)

N gas flow-
Heavy 0il service tank level

Heaﬁy 6il.temperﬁture‘

Heavj 0il pressure.

.Héavy oii préssuré (affé?uFV)
Atomiéing éteam préséﬁré
Heavy oil flow

FDF out1e£ draft

GRF outlet draft

- GRF inlet draft

Ignition oil pressure

AH outlet air draft

Windbox - furnace differential draft
Furnace draft

Economizer outlet draft:

‘Economizer inlet feedwater pressure

Economizer inlet feedwater temperature

AH differential gas draft
Drum level
Drum pressure

Main steam master pressure
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()

ded-»

One
One
One

Ohe

“One

One

One

One

'One

One

Cne
One

Cne

" One

One
One
One
One
One
One
One

One

(1)
(1)
(1)

(1)

(1)
(1)
(1)
(1)

(1)

(1)

(1)

1y

(1)

(1)

(1)

(1}

(1)

(1)

(1)

(1)
(1)
(L)

set
seﬁ
set
set
set

set

set

set

‘set’

set

One (1) set
‘Three (3) sets
set

set

set
set

set

set
set

set

set

set

set

set

Main steam master temperature
Eéaring 0il pfessure'
Hydraulic oil pressure’
Glﬁnd'steam pressure
Turbine and generator'vibrdtion (Digital)
Condenser vacuum
Hot-ﬁeii Tevel
Reheat steam master temperature
Boiler outlet steam pressure
Deaerator préssure
-Deaerator level
' BFP speed (Digital)
‘Feedﬁatér flow
' Cooling tower water basin level
' Feedwater pressure
Superheater spray water flow
:Turbine:bow1 pressure.
‘Steam CV chest pressure
Turbine first stage pressure
" Reheater spray water flow
Hot reheat pressure
VCooiéd:reheat pressure
-Turbine speed
Other pertinents required for plant

operation
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(2) Recorder

(3)

(4)

One

One

One

- One

One

One

(1
(1)
(1)
(1)

(1)

(2)
(1)

Control

One

One

One

One

One

CRT

One

(L

(1)

(1)

(1)

(1)

(1)

set
set
set
sét_
set
sets

set

device

set |

set

set

set

get

set.

: Heavy cil and air flbw
Flue gés_oz‘and co
_Stegm_pressurgltempé;qtufg (SH and RH)
Fegdwa;e:_flqwldrum Level/main steam
flow |
Wind dirggtion and épeed.
- Trend rg¢order
chgr pg:pingnts requ;red for_plant

operation

~Selector stations and @anua; loader for
automatic boiler control

Control pane; (inser;ion type) for
,autoﬁqtiq burner con;;ol,_

Control pgnel (insértion typg?‘for—EHC
governer cqn;rpl

Test, panel (insertiog type) for turbine
valve

Unit master control

CRT (Cathode Ray Tube)
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4.2 DISTRIBUTION PANEL

4.2.1 APPLICABLE STANDARDS AND CODES

4.2.2

Tﬁé Intefndtionéi.Eleétrbtéchnical Gommission (IEC) standards

shall be applied generally for electrical apparatuses, and more

detailed speéifidations shall be in accordance with "Panels and

Boardé" inféléuéé 2.1 in Seéiion 1T of.Part.I.

SCOPE OF SUPPLY

The follawing distribution ﬁanel and accessories shall be

provided, but not be limited to the followings.

(1) For Unit No.

One (1)
One.(l)

One (1)

" one (1)

One (1)

One (1)

Qne (1)

set

set

set

set

set

set

set

AC 220V No.l normal and emergency lighting

" distribution panel

'AC 220V No.l instrument power distrihution
panel |

DC 220V No.l distribution panei

AC 350.and Zﬁov No.l-miéééllaneous
distribution panel |

AC 220V No.l lighting distribution panel

AC 380V and 220V administration building

distribution panel

Laboratry distribution panel

- E042-1 -



4.2.3.1

4.2.3.2

(2) One (1) set AG 220V No.2 normal and emergency lighting

distribution panel

One (1) set AC 2zov No.2 instrument power distributinn
| panel _ |

Oné (1).set | i ZZOV No 1 distributlon panel ” ..

Ohe {1) set | AC 220V Ho.z 1ighging distribgtion panel -

TECHNICAL INFORMATION
The distribution panel shall be provided to supply the power
source to 1nstruments. control equlpment, Slte work etL., of

the power statiom.

TYPE

Indoor, drip-proof, self standing, metal clad.
RATING

(1) Unit No. 1

(a) No 1 normal and emergency lightlng dlstribution panel

Panel
Voltage ._ .-_ o _-220v
:.Phﬁsé #nd'%iré H ;~ .’3¢ 5 W ‘
ﬁﬁéséufféﬁt - .. | 400 A |

Molded type air C1rcuit :

.breaker

Number 20
Rating 600V, 2P, SOAF
Transformer
Type _ . .bryr
Capacity . .- | - 30 kVA
High tension side _ 400V -
- E042-2 -
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(b)

(c)

Low tension side
No load, no voltage tap

Insulation class

220V

+ 52

H

No.l instrument power distribution panel

Panel
.Vpltage
- ?ﬁase
- Bus current

Molded type air circuit
‘breaker ,

HNumber
- Rating
Tranéfqrﬁér
1Typé
Capacity
Voltage
High tgnsion side

Low tension side

 N0 load, no voltage tap

VInsulationié;ass N
DC 220V No.l-dist;ibuﬁign panel
Panel | |
Voltage
Bus current

© Molded type air circuit
‘breaker

Number

" Rating

- E042-3 -
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220V
14, 3V

400 A

30

600V, 2P, 100AF

Dry

* kVA

400V

220V

L¥ 4

220V

400 A

30

600V, 2P, 100AF, x 25

600V, 2P, 225AF, x 5



(2) Common

(a) AC 380 and 220V No. 1 miscellaneous distribution

panel

Panel
Voltage
Phése and wire

Bus current

Molded type air circuit

breaker - -

Number

i ﬁating

Transformer
Type
Gapacity ;
VIletage
Highrtén§£éﬁ.side

Low tension side

100A x 40 | —

225A x 20

380-220V

380-220V

3¢, 4 W

800 A

s

" 600V, 2P, 100A

600V, 3P, 1004

600V, 3P, 225A

:.ﬁry

300 kVA

400V

r'—‘\.
R——

No load, no voltage tap + 5%

Insulation class

- E042-4 - . .
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No.l lighting distribution panel -

Panel
- Voltage 220V
Phase and wire 36, 4 W
Bus current 400 A
‘Molded type air circuit
breaker
.Number: N ' 16 or more
Rating ' - ‘soov.rsp. 100AF
T::af:.sforl:ﬂerﬁw o | o |
{:} ' ' Type Dry
| | :égpacity | j 100 kVA
: High tensioﬁ sider 4bov
wa'tension sidé .: ._220 v

No load,.no vdltage tap t+ 5z
Insulation class H

(c) Administration duilding distribution panel

Panel
Voltage | _ 380-220V
'(m\ - _ Phase and wire : 34,4W
T Bus curreut o 400 A

- Molded type air circuit

breaker .
Number .. -+ 5. . .-°10 15
s ,;;Rating
. '600V,2P,100AF 600V,2P,50AF 600V,2P,30AF
- E042-5 -



Transformer -

Type

Capacity

~Voltage

High tension side

Low tension side

No load, no voltege tap

Insulation class

' kd) 'Labdraﬁry distribution panel

Panel -

” yvbltage

Phase and wire

Bus current

‘Molded type air circuit

“breaker

Number_ 5

Rﬁfiﬁg

Dry -

150 kVA

400V

(1380-220V

+ 52

H

220-110V

3, oW

400 A

10

15

600V, 2P, 100AF 600V,2P,50AF 600V,2P,30AF

- Transformer

Vo

Type
Capacity

ltage

High tension side

Low tension side
No load, no voltage tap

Insulation class

- E042-6 -
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4.2.3.3 SHOP TEST
The shop ﬁests shall be as follows, but not be limited to the
items below.-
-{1). :Panel
.Construction test -
'.Meggering
. Withstand voltage test
Circuit test
. (2) Transformer
fi} B - -Withstand vgltageftest
) rMeasurement'of winding resistance
:Meaéurgment of transformer ratio -
Polariﬁy'test
- Angular displacement tesf
- Impedance test

“Temperature test

O

- E042-7 -
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4.2.4 CONSTRUCTION

4.2.4,1 AC DISTRIBUTION PANEL.

The AC distribution panel shall be provided, and ‘shall consist

of a distribution panel with a buiitgin molded:typé air dircuit

breaker and a cubicle with a built-in-transformer.'

(1)

Distribution penel

The dlstribution panel shall be of an sssembled

construction of 1,6 - 3.2 mm thick steel plate and'frame, -

and shall.have built-in bus cohducto;rand molded type air
circuit bresker with alarm gontéct:' Thé distribution
panel shall have a hinged door with-sﬁopperﬁand hénd;e
with key at its front, and the rear part shall be of the
removable bolt type. )

A protective plate shall be aftabhed_inéide'the panel so

as to separate "the bus conductors, and the distribution

panel shall be of a construction which facilitates easy

'operation of the molded type air circuit breakers.'

For the bus conductors, insulated copper or aluﬁin@m.bar
shall applied, and the Coﬁtact surfaces of therjoined
parts for the bus conductor shall be silver-plated. The
conductor shall firﬁiy be joined mechanically and
electrically. |

Insulation materials excellent in mechanid&l and
electrical properties shall be applied for the bus
conductor supports, and the supports shall firmly hold
and sufficiently withstand the elect;omagngtic force

produced at the time of bus short circuit.

- E042.8 -
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Cdwey

The terminal board shall be mounted inside the rear side

-of the panel.,and-insulated wire shall be applied between

"~ the terminals and the molded type air circuit breakers,

(2)

~The cable shall be drawn out.from the uppér part and shall

be connected with. the cable tray by means of a vertical
shaft.

For the terminal :for the ‘cable, a compression type

2

terminal of more than 125 mm?® and a crimp type terminal of .

_ 125,mm% or less shall be provided. In addition, a set of

. grounding terminals qf 50 mm? shall be provided on both

sides. -

Transformer cubicle

The transformer_cubiclé shall have a’buiit;in transforme:

for the distribution panel)-7'
The cubicle shall héve'a construction in consideration of
heat radiation. -

The cubicie shail have ai:itsifront door -a handleLWith key

~and stoppers. The door shall be of a construction

facilitating supervision from outside of the transformer

winding temperature,meter,,and.thefcﬁbicle.shall have a

removable plate at its rear patt.;-* ;

Inside the cubicle, a guide railiwithastoﬁper lug for

drswing in and .drawing out the transformer, ‘and a

';sgpportev.qu~the-high-tensioﬁ side cable shall be

.. pfovided.-

- B042-9 -
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Transformer

The transformer shall be connected with the - 'V power

center and éontrol,center,,respectively;':The transformer

~shall supply power to the respective distribution panels..
~Construction of the main components of the transformer

~shall be in accordance with the following.'

(a) Construction of steel core material

S(b).

For the steel core materials, .cold rolled directional

- silicone. steel plate excellent'in-mégnétic”property

- -shall be“applied.‘_The_éiciting‘cuffent loss ‘shall be

reduced as much as possible, and measures shall be

taken to reduce the winding eddy:cﬁrrentVloss'and the

. stray load loss.

Magnetic and mechanical connec¢tions shall be

... completely provided, and no load current and noise

shall be reduced as much as possible.:

Construction of winding material -

- For the component wires, high purity electric copper .

sufficlently heat treated shall be provided. -
Sufficient insulation between the‘cbmﬁonéﬁt~ﬁires-and

transposition shall be provided, &nd sufficient

-:’consideratidn to insulation between layers and layers,

winding and grounding shall be given..'
As a meaéure-ggaihst,surge voltage, “the internal
pqteniial distribution of the winding shall‘be'kgpt

at a uniform level; and consideration shall be given -

to the prevention of .internal potential #ibrétion. o

- E042-10 -
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(c}

. (d}

(e)

Insulation material

The insulation material shall be excellent in

dielectric strength, corona-proof property,

- heat-proof property, moisture-proof property and
- dust-proof property. In addition, the material

‘having large heat conductivity and large mechanical

strength shall be applied, and sufficient attention

ghall be taken at the time of manufacture.

‘Tap changer

_The tap changer shall be of the no load, no voltage

type, and appiied for easy and precise changeover of
taps inside the-cubi_cle°

It shall have sufficient mechanical and electrical

-strength.’

~The tap changer shall have a tap position indicator,

Connection:

The high tension side,of the transformer shall have a

-.constrﬁctibn facilitating easy connection of the

outsidegcable;,The low tension side of the
tranéforme: shall directly be connected with the

distribution panel by means of a bus bar, and it

' 'éha11 have -a ‘construction enabling absorption of

_vibration of -the transformer. .

. E042-11 =
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Accessory

‘The following accessories and the ones required shall

" ba supplied{

- 8. Winding temperature indicator

The winding temperature indicator shall be of the
dial type and shall be attached at a position

-enabling‘éupervision‘frOm outside of tﬁe cubicle.

'b. Over-current ground relay

The over-current ground relayJShall be attachgd
on the front doof:ofrthe traﬁsformer cubicle.
c, rCurreﬁt transformer-.

The current transformer shall be of fhe through-
..typé, and shall be installed on the transformer
low tension circuit which.shall detect ground
- fault current on the over-current relay at the

tima grognd occurs'in the circudt. |

d. ‘Grounding lug. e

- ;For grounding lug, one (1) set of 50,ﬁ1m2 clamp

type terminals shall be mounted on the
transforﬁéf*sttucture. |

e. Lifting lug
Sufficieht dttention shall be pald to the
'moﬁntingfﬁosition of the liftingjlugs 50 as to
facilities easy transport_and.instgllation of the

transformer,

-~ E042-12 -
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4.2.4.2 DC DISTRIBUTION PANEL
The DC distribution panel shall have b_uilt_-win molded type air
circuit braakefs vith alarm contaet and shail be directly
connected with the DC control center bus.
The construction nf the distribution panel shall be ehe same as

that of the AC distributlon panel

4.2.4,3 NAME PLATE, NUMBER PLATE
(i) .Name plate; number plate
The following name plates and number plates shall be
{:}- - 7 'placed at the prescribed positions.
(1) Name plate | . |
..uThe name plate shall be placed on the upper side of

-the front and rear surfaces of the doors for:
dis;ribution panel and molded type eéircuit breakers.

(2) Number:plate.for,moideditype’aif circuit bieaker'”
The circeit bfeakers shell.be numbered'l;*é. 37 00,
.coﬁtinueﬁe:frbm ihelleft side, and A, B, C, vv.,

continuous from the upper side.

<i) h.2.6.4 SPARE CIRCUIT BREAKER

Five (5) sets of spare c1rcu1t breakers shall be provided

- E042-13 = 0
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4.3 AUXILIARY CONTROL PANEL

4.,3.1

4.3!3

4.3.3.1

APPLICABLE STANDARDS AND CODES
The lnternatlonal Electrotechnical Gommission (IEG) standards cf

Latest edition shall be applied generally for electrical

' eppEretesee, and more.detelled speelfiCatione shall be in

accordance with "Panels and.ﬁeerdsl in Clause 2.l in Section II

of Part I.

SCOPE OF SUPPLY

The following auxiliary control penel and accessories shall be | ' ‘”?

supplied but not be limited to the followings. ' - 7
One (1) set Auxiliary control panel for Unit No.l

One (l) set Auxiliary control panel for Unit No.2

TECHNICAL INFORMATION -

The panel shell.be inetalled inside.the central coatrol room on’

“the operating floor.

The auxiliary control panel shall be deeigned'to'facilitete easy

and precise operatldn,.centrOI'andfeupervisIOn'Othhe beiler and

turbine and common.eéuiement'during.normal and starting up | ': o _ (ﬂ)
operatzon and to prov;de countermeasures in casge of emergency..

The air conditioning system shell be provided in the’ central.

control room to control the temperature and humidity at uniform

values.

TYPE

Iﬁdoor._drip-proof, self standing, metal clad.

- E043-1 -
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4,3.3.2 FRONT AND REAR VIEW OF AUXILIARY CONTROL PANEL

For detail arrangeiment of Unit No.l1 auxiliary control panel,

4.3.3.3 SHOP TEST

 The shop tests shall be as follows, but shall not be limited
to the items below. The tests shall be carried out in the’
. .presence of the. Engineer.

Construction test

Meggéring |

Withsﬁénd voltage test

fSéQﬁénﬁeitést  |

Characteriéticnﬁest.

Aécurééy test

Synthesis operation test

4.3.4 CONSTRUCTION
* The panel shall be of & welded construction using 3.2 nm thick
steel plate and the panel shall have on both s;des a hinged door
with a stopper and a handle with key. |
At the front of the panel, an operation and supervzsing paﬁel
havxng a‘meters, control switches, changeover switches, signal
lamps. instruments, recarder, etc., shall be provided

'.At the side manometer and barometer shall be attached

- BO&3-2 =~ - & ol



4.3.4.1 DUCT
As a considerably large,number'of control cables have £o be
inserted upward vertically in the board, a duct'wieh
.sufficient capacity shall be installed, and sufficient space
for connecting the cables as well as for terminal treatment_
sﬁall be provided, | |
4.3.4.2  CABLE ENTRY

Drawing eet of the cables shall be carried out at the bottom

part of the panel.

4.3.4.3  GROUNDING TERMINAL
One (1) set cf grounding terminals of the 38 mmz clamp type

shall be. provided on each side of the panel

4.3.4.4  SEALING PLATE
The sealing plate shall be set at the cable draw -out hole =t

the bettom_part of the panel so as to maintain'airtightness of

the central control room.

4.3.5 ACGESSORIES ON AUXILIARY CONTROL PANEL -

4.3.5, l - INDIGATING LAMP (RED AND GREEN)

Two (2) sets Service aiﬁ‘eompreseor opefetion

T#é (25 se&s“ o Instrument air compressor operatioerer.

'QAé'(lj'ééer - :..Weter treatment equipment operation

One'(i):see o Weste water plant operatlon |

One (1jisé£ S Chrolination equipment operation

.One (1) see . ~ Tube cleanlng system operation

One (1) eet '  Other pertinents required fnr plant
operetion

- E043-3 - :
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4.3.5.2

INSTRUMENTS AND CONTROL DEVICE

The following instruments and ‘devices shall be provided for

the boiler, turbine and common equipment, but shall not be

limited to.the items below,

(1) Indicator

‘One. (1)

One

One

:One.

Two

Two

- One

One

One

(1)
(1)

1y

(2)

(2)

{2)

(1y

(1)

- (.g)_
(1)

Bet
set
set

set-

sets .

sets

sets

set:

set

‘sets.

set

(2) Recorder.

One (1) set -

One

One

One

One.

Qne:

One

(1)
_(lf

(1)

(1)
(1)

(1)

sét'-

set .-
cget -
set

..get .-

gset.

Instrument air pressure
Service air pressure
Soot blowing stesm pressure

Condenser vacuum guage (manometer)

- Auxiliary steam pressure

Make up water storage tank level for

No.1 and No.2

- Service water storage tank level

Thermoprobe temperature
Drum continuous blowdown valve
‘Beiler drain valve

Other pertinents required for plant

“operation

Boiler water quality (conductivity)

‘Boiler water quality (PH) -

Boiler water quality (Dissolved 0,,

”Lfeéidual hydrazine)

ETurbine'casing metal temperature

Turbine vibration and speed

-Turbine eccentricity, CV position and

- ‘expansion -

Turbine-generator bearing temperature

- EO43-4 -



(3)

(4}

One (1) set Other pertinents required for plant

operation
Controi device .
One (1) set 500t blowing control panel-(ihSertion
type)
One (1) set . Other pertinents required for plant
. operation |

-Control switch

- Control switch with spring return to normal position

Six (6) sets Gooling tower fan

One (1) set . - Drum -vent valver

One (1) set . - Auxiliéry steam (from boiler) shutoff

-valve

One (1).set Auxiliary steam (for SAH) shutoff valve
One (1) set R Auxiiiary steam (for ejector and SSR)

One (1) set _ Aﬁiiliarj-steam {(from dearerator)

. One (1) set | Auxiliary steam (for cooled reheat)
-One- (1) set . ;. M8V seat &rain valve

One {1).set _ - Gondenser- vacuum braker'va;ve-
_WOne_(l);sét _-Deaer#tor blow vaive |

One (i) sei . -Upstream deaerator leﬁel control valve

Two (2) sets Make;upfwatetitransfer-pump |

One (1) set . ‘Thermopfobe

One (1} set - Drum continuous blow dOWn,valve:' :
‘One (1) set Eiﬁal.SH outlet.drain #glve_ .

One (1) set Main steam pipe draiﬂ_vﬁlve;

L Bok3-5 -

marked "OPEN-CLOSE® or “TRIP-CLOSE* having ired and green

lamps shall be provided. .
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Three (3) sets
One (1) set
Two (2) sets

bne (1) set

Three (3) sets

'Ohe (i) set
one {1) set
One (1) set

One (1) set .

{(5) Control switch

HP heater extraction steam inlet valve
HP heater feedwater outlet valve

SH_headgr inlet drain valve

© SH hesdgr outlet drain valvel

HP heater drain valve for extraction

steam inlet valve

HP heater feedwater bypass valve

-Soot blowing steam shutoff valve

Burner atomiiing steam shutoff valve

‘Other pertinents requiréd for plant

‘'operation

Control switch with spring return to nermsl pbsitioh

marked "OPEN-CLOSE" and having lamps shall be provided.

One {1) set

bne (1) set

rQne-ii)-set

- QOne (1) set

. MSV drain valve with four lamps, two (2)

;ed and two (2) green

Combined reheat valverseat drain valve

with two (2) lamps, one (1) red and one
(1) green .
HP and IP turbine casing drain valve :

with two (2) lamps, one (1) red and one

{1) green

Other’pertinents-réQuired for ‘plant

-.operation
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4.4 AUXILIARY RELAY PANEL

L |

.4,2

4.4.3

APPLICABLE STANDARDS AND CODES

The International Electrotechnical Commission (IEG)lof latest
edition standards shall be applied generally for eleotrical
apparatuses, and more detalled specifications shall be in
accordance with "Panels and Boards" in Clause 2.1 in Section II

of-Pa:ﬁ i;

SCOPE OF SUPPLY
The following‘auxiliar};relay-panel and accessories shall be
supplied, but not be liﬁiﬁed to the followings.

"One (1) set Auxiliary relay panel -

One (1) set . - Auxiliary relay panel

TEGHNICAL INFORMATION

:The auxiliary relsy panel shall consist of the auxiliary relays,

timers, terminal blocks and other pertlnents required for the
control circuit for the auxiliary equipment. -

The auxlllary relay panel shall be znstalled in the control
equipment room for Unit No. l and No 2. This room shall be

furn;shed w1th air condltioning

TYPE OF AUXILIARY RELAY PANEL
Indoor, self standing and metal clad.

Height: 2,350 mm (including channel base of 50 m)

- E044-1 -
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4.4.5

CONSTRUCTION

The stationary structure shall be of welded oonstruetion using
steel plate with a thickness of 3. 2 mm.

The panel shall be completely gas- tlght and of a- construction

heving no exposed parts.

‘In front of the stet;onary structure, there shall be a hlnged

penel wrth stopper and a handle with key
The auxiliery relays and timers shell be atteohed on tne surfeoe
of the panel,'in prlnciple. All uiring inside.the_panel shall be
carried out by'using ducts.
(1) ‘Ducts
As a considerable large numEer of control cables Kave to be
inserted upward'verticelly'endﬁhoriZOntelly in'the:penel,
Iducts with sufficient capac1ty shall be installed, and
sufficient space for oonnecting the cebles and for terminal
treatment shall be provided , 777 |
ijrsThe cebles shall be drawn out from the lower part of the
E cublcle and the ceble supports shell be provided wherever.

necessary

”(3) Grounding terminel

uTwo (2) grounding terminels shell be provided at the
statlonary structure.

Size of grounding terminal 38:mm2

- EO44-2 - -



4.5 SUBSTATION MONITORING PANEL

4.5.1

4.5.3

APPLICABLE STANDARDS AND GODES

The following codes of newest edition shall be applied;
International Electrotechnical Commisselon (IEG)

Also, other pertinent International standards shall be applied

generally for Electrical Apparatuees, and more detailed

specification shall be in accordance with 'Panel and Bcard" in_

Clause 2. 1 in Section II cf Part I.

SCOPE OF SUPPLY
The following supervising panel for 220 kV and 132 kV switchyard and
accessories shall be supplied. |

One (1) set - Substation monitoring panel

TECHNICAL INFORMATION

The mcnitcting panel‘fcr substation wnich.indicates:the ccnditions
of the circuit breakers and disccnnecting SWltCheS for the 220 kv
and 132 kv sw;tchyard along with buscs voltage and frequency shall
be supplied and installed in the central ccntrol room.

Since circuit breakers are operated after confirming the conditions

of the 220 kV switchyard at the time of synchron;z;ng the generators

for Units No.1 and ¥o.2, it shall be made possible to ensure precise

- operation and readily detect the condltions of the system at the

gamg time.
The control panel of the 220 kV and 132 kV switchfard'bus and
transmission for Baldia has been installed in the-substaticn control

raom.

The air conditioning eqﬁipment shall be installed in the central .

- E045-1 - .
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contyol room in order to control the temperature and humidity at

uniform values.

4.5.3.1 TYPE

L

Indoor use drip-proof, self-standing and metal clad.
4.5.3.2 ARRANGEMENT OF PANEL
In regard to the external shape of the panel, refer to the

attached drawing.

4.5.3.3 MAﬁUﬁACfORf TEéT'
The items of-manufactory test shall be as follows,-but not be
liﬁited and ﬁhe tests shall be in the presence of tﬁe'bwnéffandldr
the Engineer.
Construction tést.
Meggering
Withstand volt&ge test

Sequence test

4.5.4 CONSTRUCTION -
The panél shall be of & welded construction using 3.2 mm thick steel
palte, and the panel shall have on both sides a hinged door with a
stopper and a handle with key.
Théﬁéupérvising-panel with, signal lamps,'ﬁimié buses, volt meters,
volt gnd'frequency.recorders name;plétes and necessary pertinents,

shall be provided.

4.5.4.1 DUCTS
. As a,considerabiy large number of'cbntrol cables have to be

inserted vertically and horizontally in the beard, ducts with

- E045-2 -



4.5.4.2

4.5.4.3

4.5.4.4

sufficient capacity shall be installed, and sufficient space for
connecting the cables as well as for terminal treatment shall be

provided.

‘CABLE ENTRY

Drawing out of the cables shall be carried out at the bottom part
of the panel.

GROUNDING TERMINAL

Two sets of groundiﬁg terminals of 38 mm® crimp ﬁype shall be

SEALING PLANT . .
A'sealing plate shall be set up at the cable draw-out hole at the .

bottom part of the panel in order to maintain airtightness of the

central control room.

4.5.5 SCOPE OF SUPPLY AND ERECTION

The Contractor of Lot-1l shall be responsible for supply, -

installation, and wiring and terminal connection of the supervising.

panel between the substation monitoring panel and the substation

)

control panel..

- BO45-3 ~ .
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5. EMERGENCY DIESEL ENGINE GENERATOR

5.1 EMERGENCY DIESEL ENGINE GENERATOR

5.1.1

5.1.2

5.1.3

APPLICABLE STANDARDS AND CODES

The following applicable standards and codes of latest edition

. ehall bé applied.

International Electrotecﬁnical Gommission.(IEC)

IEC-34 "Rotating electric machine* | _
Other pertinent International Electrotechnioal Commiosion (IEC)
standard andfor equivalent shall be applied generally for electrical
machinaries and apparatuses, and more detailed specifications shall
be in accordance with "Panels and Boards" in Clause 2.1 Soctlon

11 of Par; 1.

SCOPE OF SUPPLY
The following diesel enginerdriven generator with;accessdries
shall be provided, but not be limited to the followings..

One. (1) set . p Diesel engino'and-generator with -

accessories

TECHNICAL INFORMATION

fThe diesel engine generator shall be provided for supplying
-emergency power for Units No.l and No. 2 and shall supply

'safety shutdown and preservation power in case of shutdown of all

of the units.
The following emergency auxiliary load shall be applied g0 as to
determaine the capacity of diesel engine genenrator but not be

limited to the followings

- Eosul -



Seal oil pump

Seal oil recirculation
pump

Turning gear oil pump
Seal oil vacuum pump
'vapbf ertraetOr
Flame detector coolxng fan
Batt. room exh fan
_  D]G aux. equipment
Unit betrery charger
J.Switchyard battery charger
| Paging equip
Normal emergency lighting
Obstruction lighting
Instrument power sgurce
Turning gear.
Elevator..
The control system for the'diesel'engine'generator'shali be -

designed to proﬁide automatic and: manual start and stop. The

automatic start control system shall be provided'td start the -

engine by recelving the signal from each control center when in
case of power failure in 400V 1. 3 control center or AOOV 2- 3

control center . However, engine stop shall be provided

manually.

The main c;rcuit breaker for the generator shell be autometically

.closed after confirming the rated speed of- the engine and rated _

voltage of the generator.
The power soutce for auxiliary mechines shall be supplied from

the 400V 1-3 control center or the 400V 2.3 control center ‘with

- E05-2 -
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changeaover switch .

5.1.3.1

'5.1.3.2

TYPE

(l) Generator

.

"Indéqr. hqrizontal. diesel engine driven, air booled,

(Z)I‘Diesel éngine

RATING

(4) éycle diesel engine.

(1) Generator

Class of rating
Capacity

Power factor

Voltage

Frequency

“Phase and wire

-Pole

Connection

Speed

Excitatidn system
Automatic voltage regulator
Voltage adjuétment. |
Inéul&tidp c;ass

Qverload'capacity

- E05-3. -

three-phase, three (3) wire synchronous generator.

Indoor, horizontal, radiator-cooled, direct fired, four

continuous
* kVA
0.85 (lagging)

400V

50 Hz

-3¢ 3W

4 or 6
Wye

1,000 RPM or 1,500 RPM

" Stati¢ self-excited
Static
+102

B or F (Temp. Brize)

1107 one- (1) hour



(2) Diesel engine

Combustion system ' Direct fired sfstem
Noise level 90 dB (A)
Starting system " Automatic starting by

compressed air

Startiﬁg ﬁime from stafting - Less than 40 second
signal to full speed Cm ;- o

Fuel

5.1.3.3 SHOP TEST
The.shop tests shall be sas follows; but shall not be limitéd to : (ﬁ}
the items the tests shall be in the carried out of the*Engineer.
(1)' Generéto:_
Construétion test
Rotation test
Measurement of coil‘resistancg
Yo loaﬁ saturation test
Short circuit test..
Méasurement of each loss

Measurement of each reactance

e
e’

Temperature test
Withstand voltage test
Overload teét.
Overspeed test

(2)  Diesel engine
Cons£ruction test
Rﬁﬁation test
Firing test

Automatic starting test

~ E05-4 -
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Governor test

(3) Control p.anel
Construction test
Meggering
Withstand voltage test
Sequence test

Circuit breaker operation test

- E05-5 -



5,1.3.4 ONE LINE DIAGRAM
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5,1.3,5 TYPICAL FRONT VIEW OF CONTROL PANEL
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5.1.4 CONSTRUCTION

As the diesel engine produces large vibration, sufficient
countermeasures shail be taken.

In addition, as very heavy loads are momentarily transferred
to the generator, sufficient consideration shall be paid to the

flywheel‘effect of the engine.

5.1.4.1 GENERATOR

Design and fabrication of the generator shali_ﬁe:carried out

~in consideration of_eietﬁrical and'mechaniéhl'Strengths of £he

stator coil and field'cpil.

When heavy loads are momentarily transferred to the generator,

voltage drop becomes very large. Therefozé,_thé;generator'

shall be désigﬁéd tq:hgve large voltage :eéppnsé ability for

i the-excitihg circuit. .

5.1.4.2

'As an air cﬁoling system is appliedifor the gehérator.
“sufficient bpuntermeasures_against humidity and dust shall ‘be

“provided.

ihé ébace heater shall be provided @ith:sﬁfficiEnt

countermeasures against moisture.

DIESEL ENGINE
The ‘diesel engine shall be designed'to'étakt upiby meahs'oﬁ"

‘compressed ajir, and the engine shall not_be'ifqhbled"due to

instant heavy load.
The cooling of the engine shall be provided by a closed éystem;

and that of the radiator, by means of forced air.

- E05-8 -

Q)

)

e



()

A

(1)

(2)

- (3)

Engine control device

The engine control device shall be attached near the

- engine and shall consist of manual and magnetic valves for

start and stop,-governof, instrument gaugeé;‘pressure
gauges,'preésure switches, ete.

thridation oil system

The lubrication oil system shall be provided to supply oil
to the engine and.generator through the oi1 cooler and

filter by means of the oil pump directly coupled to the

- engine.

Air compressor equipment
The air compressor equipment.shail consist of an alr
compressor, &n'air tank, pipe, etc., and shall be provided
for the air source of diesel ‘engine starting.
(a) Air compressor
The air;compressor shall be désigned to automatically
start énd,stop.at-a.pre-set air pressure.
The driving motor shall be three-phase, 380V, 50 Hz.
For further details, refer to "Standard of Electric

Motor® in Clause 2.2 Section II-of"Pdrt T.

- E05-9 -



(4)

(3)

{(b) Air tank
The air tank shall be of the verticai cylinder type
.and manufactured by welded steel plate. Tﬁo=(2)
_tanks, one for normal use and one for-emergency use,
shall be provided.
The air tank shall have a sufficient strength against
the applied ma#imum pressure, and shall havefardrain
valve at its-bottom,
The air tank shall have the capacity required for
providing three (3) times the amount of air for

sutomatic start and seven (7) times for manual start.

Fuel oil tank and structure

. The fuel oil tank shall be of an outdoor type and shall

have sufficient storage capacity required for thres (3)

hourgs of operation of the diesel engine generator,

- The fuel oil tank shall be installed on the supporting

structure“and,shéll have a hand operating pump, pipes,
valves, level gauges, etc., for oil make . up.”
Exhaust'System :

The exhaust systém shall be provided to exhaust the engine
gas outside,through.a pipe, and the-e#haust-outlet shall
be located by 20 m above the ground.

The silencer shall be provided and shall have a capacity

to control the noice level within 90 db (A).

- E05-10 -
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(6) Radiator

The radiator shall ‘be of the outdoor type and appiied for
cooling the diesel‘éngine cooling water.
As thé cooling water is obtained-frbm the cooling water
line inside the éower station; necessary valves, pipes,

. etc., -shall be provided.:
The motor of the cooling fan shall be tﬁree;phase, 380V,
50 Hz, Refer to "Standard of Electric Motor® in Clause

2.2 Sectibn XI of Part I.f '

8. 5.1.4.3 CONTROL PANEL
| The contrel panel shall be of the indoor, drip~p:qof.
éelf standing and metal clad type, and shall be used f#r
conirdl.aﬁd éupér#isién pf-thé d;eséi énginé, generqtor,
ciréﬁiéﬁbrégker aﬁ&.guxiiia:y machinesé
_ Eﬂe coﬁ£fo1 ﬁaﬁei-sﬁali Esgéiét of é diésel eng}ne-gengrator
control panel and an ait circuit breakér paﬁel.
(1) Cbntroi panel'fbr.éﬁe;géncy.dieéel engiﬁe generator
Froﬁt panelrof this COnﬁréi panel shali Bg provided with
(“) - metgrs, control switchés, changéove;.gw;tcﬁes, relays, a
lockout relay, signal lamps, annunéiéﬁors, etc,
The panel iﬁside shall éontain ihé e#citation equipment,
.relays, etc. A dodr:shéll be atﬁaéhe& on_eéch side of the

panel.

- E05-11 -
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(2)

(3)

Control panel for auxiliary

The control panel for anto start shall have an air circuit

breaker for the generator at the lower part and mo;ded

~case air circuit breakers for each unit feeder at its

. upper. part.

For further details regarding air circuit breaker for the
generator, refer to-Item:3.2.
The molded case air circuit breaker with alarm contact
shali be designed for front panel opefatioo;-'
The oueside cables shall be able to be drawn out in”an
upwerd direction. S
Annunciator |
The following annunciatorB; but not limited to those
below, provided to indicate each fault on the engine
control panel. However, group faults shall be indicated
on the BTG board ” ;

Cooling water high-teﬁoefooure

Lubfioation oil low pféssﬁ£é  |

Overspeed |

Engine running

Engine start failure ;

'Low air pressure _

Fuel oil tank low.leoel

Generator ground

-Generator over-current

Generator over-voltage

- E05-12 -
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Note: The following indication (anpunciatpr) shall be
mounted on the BTG board.
. Engine runniug.
. Changeover swiﬁch for engiﬁe start is in manual

poéition

-~ E05-13 -



6. BATTERY AND BATTERY CHARGER

6.1 STATION BATTERY AND BATTERY CHARGER

6.1.1 APPLICABLE STANDARDS AND CODES

6.1.2

The following applicable standards and codes of latest edition
shall be applied.

International Electrotechnical Commission (IEC)

iEC - 86 *Primary batteries*

IFC-335-2-29  "Particular requirement for battery changer“
Other pertinent International Electrotechnical Commission
standsrd - (IEC) and/or equivaient shall be applied generally for
electrical apparatuses, and more detaiied specificatioﬁs shall be in
accordanoe with "Standerds of Panels and Boards® in Clause 2.1

Section II of Part I.

SCOPE OF BUPPLY

‘The followxng battery, battery charger and asccessories shall be

‘provided, but not be limited to the followings.

One (1)} set DG 220V station battery and battery charger with
accessories for Unit No.l: |

One (1) set DC 24V station battery and battery charger with
‘accessories for Unit No.l

One (1) set - DG 48V station battery and battery chorgér with
accessorieo for PABX

One (1) set DC 220V station battery and battery chargérfwith
accessories for Unit No.2

One (1) set DC 24V station battery and battery charger with

accessories for Unit No.2

- E06-1 -
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6.1.3 TECHNICAL INFORMATION
As the station battery is used as a power source for the
control of major plant equipment as well as power source for
emergency. equipment and emefgency'lighting; and is one of the
most important items of equiﬁment in the ﬁowér plant, sufficient
attention shall be paid to design and fabrication of the station

battery.

6.1.3.1 TYPE
(1) Battery
Indoor, stationary nickel-cadmium typé.
.(2) Battery chafgér h
Indoor, three- phase fﬁll wave 3111cone rechfler. drip-

proof, self -standing, metal clad

6.1.3.2 RATING
(1) DC 220V station battery fer No,1 and No.2 Unit

{a) Battery:

Yoltage 220V
Number of unit cell 160 - 172
capacity * Ah (at 5 hour_rate)
Nominal voltage of cell 1.4V + 12
1.2V

Minimum voltage of cell
Self-discharge capacity

Maximum temperature of -
electrolyte

Specific gravity of

electrolyte when fully
charged N

- E06-2 -

Less than 0.5%/day

45°%C

1,200 - 1,230 (at 20°C)



(b) Battgfy charger
Rectification system
Class of rating .
Cooling system . .
Input (AC side)
-.Phase

Freguency
Voltage
Qutput (DC side)
Voltage
Currentu
Voltage adJustment range

Automatic floating
charge :

Automatic equalizing
charge

‘Manual-

Current adjustment range

{c} Counter cell-

GCurrent

‘Three-phase full wave

Continuous

Self-alr copled "

3¢.

50 Hz

380V

220V o | ()

.,* .

210 - 240 V
240 ~ 270 V

195 - 320 V¥

0 - 1002

(2) DC 24V station battery for No.l and No.2 Unit:

(a} Battery
 Voltage .

Number of unit cell
capacity

‘Rominal volﬁage of cell"
Minimum voltage of ééiij
Self-discharge capacity'
Maximum temperature of

electrolyte

- E06-3 -

24V

17 =19 |
*:Ah (at'5 hour rate)
1.4V + 12

1.2v

Less than 0.5%Z/day -

45°%C
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Specific gravity of
electrolyte when fully
charged
:(b)' Batter& éyarger
Rectification system
Class of rating
Cobiing system
Input (AC side)
| Ph&se |
frequency
Voltagé'
Ou;puﬁ (ﬁC side)
'Voltaée-
Current
Voltage.adjustment range

Automatic floating
charge

‘Automatic equalizing.
charge

Manual .
Current adjustment range
(c) Counter cell

Current

(2) DC 48V station battery for PABX

{a) Battery
~ Voltage

Number of unit cell
capacity

Nominal voltage of cell

Minimum voltage of cell

- E06-4 -

1,200 - 1,230 (at 20°0)

Three-ﬁhése full wave

Continuous

" Self-air cooled

g

50 Hz

380V

24y

23 . 27 V
27 - 30V

22 - 35V

0 - 1002

48V

"34 - 32

* Ah (at 5 hour rate)

1.4V + 12

1.2v



Self-discharge capacity

Maximum temperature of
electrolyte

Specific gravity of

electrolyte when fully
charged '

(b) Battery charger

(c)

Rectification system
Class of rating
Cooling systém
Inpﬁt (AC side)
Phase
Freguency
Voltage
Qutput (DC side)
.Voltage
.Current
Voltage adjustmeﬁt range

Automatic floating
charge

Au%omatic equalizing
charge

Manual

Current adjustment range

Counter cell

Current

- E06-5 -

Less than 0.5%fday
- 45%

1,200 - 1,230 (at 20°C)

Three-phase full wave
Continuocus

Self-air cooled

3¢

SD:Hz: ‘ _ {j}

isov

48V

* A

46 - 5S4V

54 - 60 V

{4; -.50.§. _ ~

0 - 1002
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6.1.3.3 BASIC CIRCUIT
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6.1.3.4 BSHOP TEST
The shop tests shall be as follows, but not be limited to the
items below, The tests shall be carried out in the presence of
the Engineer.
(1) Battery
Construction test
Measurement voltage for each cell.
Measurement specifiéigravity for electroiyte each ceil
_'Cﬁﬁaciﬁy fest | ‘ |
(2) Béﬁtgry chagger. | . . 7; a iiﬂ‘ _ {¢)
Construction test .  | |
Meggering |
. Withstand voltage test :
Sequence test |
Voltage -and current adjustment test

Constant voltage-chﬁracteristic test

- E06-7 -
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6.1.4 CONSTRUCTION

6.1.4.1  BATTERY.

The battery'shall'consiét of positive plate, negative plate,
separator, cell, and exhauster, and each component shall have
corrosion-proof and mechanical properties.. All materials shall

have excellent characteristics in every respect. An exhauster

- capable of preventing explosion and foaming of the gas generated

inside thé battery.shall be provided, and the battery shall be
sealed coﬁpletely with the compound, packing, etec., so that no
gas shall be discharged through parts other than the exhauster.
Bach part shall ‘have &  construction enaﬁling stable performaﬁce
for a long period bf time, causing no damage or dropping of
reacting agents evén:in case of short circuit current, and shall
be made easy to provide maintenance and inépection.
(1) Plate
(a) Plate
~The positive plate and negative plate shall have
-éxéellent properties and uniform surfaces. The
plates shall not contain any harmful foreign matter.
"The plates shall have a construction causing no
dropping‘of reacting agents, and shall endure long
periods of use.: . .-
{b) Terminal. -
. The terminal shall be.made of lead alloy, and shall
. be comﬁletely and uniformly welded to the plates.
, tMorerer.-the;terminal'shall have such-& construction

that the terminals can be easily mounted.

. E06-8 -



(2)

(3).

(4)

(5)

. strength with no cuts or cracks shall be provided. ' {3

Cell

The transparent cell made of alkall-proof synthetic resin

- shall be applied for the cell. The cell shall be'unifdfm

in thickness, shall have sufficient strength with no- -

cracks or cuts, and shall not deteriorate after long years

of use.

. An electrolyte level indicating line shall be attached to

the cell at a position éasy to supervise.

_ For .the cell, a cover of material having sufficient

The cell éhall be of a construction facilitatin easy
injection of electrolytes and measurement of grafity.-'
Separatorr

For the separator, the materials made of alkali-proof
synthetic resin shall be applied. |

Electrolyte

The electrolytes corresponding to potassiﬁm‘hydroxide shall
be. applied, and the specific gfavity shall be, as a standard,
1,200 - 1,230 (tolerance 1,160 - 1,250} at 20°C when the
battery is completely under a charging condition.

Exhauster

The exhauster shall have an exploslon-proof and spray-proof

function so that any battery outside fire:shall not cause

ignition and explosion inside the battery, and the exhauster

ghall have a construction so that the acidic mist generated

inside the battery shall not be dispérsed'intoﬂthe atmosphere,

- E06-9 -

&8¢



O

Cled=r

(6)

(7}

(8)

Packing and éompound for sealing

. . Various kinds of packings to be used at the places regquiring

sealing shall be made of synthetic rubber, etc., of
excellent quality, and the packings shall not be dissolved
or expanded due to the electrolytes for long periods of.

use, and shall ensure complete sealing.

Pilot cell
The pilot cell shall be of a construction enabling

. permanent enclosure of the gravity meter and thermometer,

and shall be made easy to measure from outside. - In regard

~ to quéntity. at least two (2) units of the pilot cells

shall be provided for one set'of batteries.

Connectin methed and conductof

The battery shall be connected, in principle, with the.
connecting.bolts and nﬁts by.tighteningvthe conductor

having sufficient sectional area against discharge current

"Qith the positive termainal and negative terminal. The

conductors and the connecting bolts and nuts shall bé

conformity with the’foliowing.

(&). Conductor |
The copper to be applied for the conductor and the
terminal shall be lead-plated and for insulation
sheathing, synthetic rubber or other alkali-proof

'syntheiic resins shall be used.

(b} Connecting bolts and nuts

The connecting bolts and nuts shall be made of copper
and iead-coating or lead;sheathing shall be provided

on the surfaces.

- E06-10 -
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(11)

Polarity mark
For the polarity marks, ."+' and "-" shall be indicated

clearly and firmly at the corresponding ‘positions of the

- battery, ahd,the marks shall not;be erased;” . I

Mounting structure

The mounting structure shall be made of steel, and

complete acid-proof painting shall be provided. The

structure shall be capable of accowmodatiﬁg=la_complete

get of batteries, and all batteries shall be mounted in a

one stage arrangement. . e o Pl S (33
The insulators shall be made of porcelaih of excellent )
quality, and shall have sufficiént strength.

Spare battery

At.leést-two-(z) sets spare battery shall be provided on

the mounting structure. -

SN
S
p——
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6.1.4.2 BATTERY CHARGER

The battery charger shall consist.of a rectifier, a transformer

for the rectifier, an automatic constant voltage device,

accessories and a cubicle for housing the ‘above, and it shall

have a;constrdction-easy t¢ handle for maintenance and

inspection. 1In regard to the layout of the battery charger,

control center and distribution panel, refer to item 3.6.3.3.

(1)

(2)

(3

Rectifier

The rectifier shall consist of silicone devices and other
required.acéessories;:

The silicone devices shall be uniform in quality, of a

construction causing no loosening at the tightened places

. of accessories, and shall facilitate easy replacement of

rectifier parts when required,_'The devices shall be

- constructed- so as to provide required.heat radiation.

Transformer for rectifier
The transformer for the rectifier shall be a two-winding

transformer, and shall have 400V, 380V and 360V no-

load,. no voltage tap chargers an the primary side.

‘Voltage regulator

The automatic voltage regulator shall be of a static type,

.énd,it:shall be highly sensitive, quick in response and
_highly stable. - The regulator shall be in conformity with

the -following.

- E06-12 -
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(a)

(b)

(c).

It shall be possible to be changed over to elther

manual or automatic operation.

Incase of automatic opexation, the regulatbr shall
be capable of eontinuously‘regulatiﬁg'ﬁheIDG side

voltage within the regulsting range prescribed in '

Item 6.1,3.2 {(2)(a)"

. The setting voltage regulator for the floating and

équalizing charge shall be mounted on the panel.

. 'The change-over SWitch to enable selection of

floating charge or equalizing chhrge shall‘bg'mounted
on the panel. -

Incase of manual operation, the regulator shall be
:gapab;e of regulating the DC side voltage to'the step
vltage of less than 2V in accordance with the

-regulating range prescribed in Item 6.1.3.2(2)(a).

Counter cell

_The counter cell.shall be. provided for compensating the

load voltage when egualizing charge is used.’

The counter cell shall be designed to be operated both

automatically and manually.

Gubicle
. The cubicle shall be made of 3.2 mm thickness ‘steel plate

‘and shall be of the self standing type. ' The cubbicle

shall have at its front, meters, changeover switches,

ad justment dials, signal lamps, etc.

The cubicle shall have a construction enabling manual

operation of the molded type air circuit breaker with an

- alarm contact.

- E06-13 -
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The cubicle shall also have a construction giving -

consideration to heat radiation of the transformer

rectifier, etc.

The rear part shall be composed of a removable type plate,

shall be provided inside the cubicle,

6.1.4.3 MAINTENANCE ACCESSORIE

(1)
(2)
- {3)

(4)

- (3)
(6)

(7)
(8)

Syringe_hydrometér ” Four

- E06-14 -

 and the power and control terminal for the outside cable

(%) sets
Hand type bc voltmetér with lead wifé - Four (4) sets
Jug- | : | A lFour {4) sets
Filling syringé H o | | .Four:kh) sets
Funnel | | Four (4) sets
- Eye dropper with temperature : Four (4) sets
meter and gravity meter
Box for attachmeht AR . One (1) set
Other necessory materials: One (1) set



7. COMMUNICATION

7.1 PAGING SYSTEM

7.1,1 APPLICABLE STANDARDS AND CODES

7.1.2

Applicable standards and codes shall be in accordance with

"Panels and Boards"

SCOPE OF SUPPLY

in Clause.2.1 ih SectioanI'of Part I.

{1) The following paging equipment with accessories shall ba

supplied but not be limxted to the followzngs.

 One (1) set

ome (1)

Oneuii)

Cne (1)

One (1)

One (1)

set

set

set

set

get

Amplifier panel _ . | | 7 .- {T) _
Power source panel | | "
Handset |

Indoor

Outdébf,:watérproof £§pe_
Speaker

Indoor. .-

outdoor, waterproéf ifpe

Desk type, hand set with
speaker

Control console desk with chair ' '(V)

.(2) The handset and speaker shall be installed in the,folldwing

locations, but shall not be lLimited to those below.

One (1}
One (1)
One (1)
One (1)
One (1)

One (1)

set

set

set

set

set

get

For Unit No. 1 and No. 2 main powefhouse
Unit No. 1 anﬁ_No. 2 boiler

For plant water equipment control room
For screen controi room

For CWP area

For screen aresa
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One

One

One
One
One

One

One
one

One

One.

- One

One

(ne

Ohe

(1)
(1)
(1)
(L
(1)
(L

(1)

(1)

(1)
(1)
(1)

(1)

(1)

(1)

set
get

set

set .

set

set

set

eet

set

set

set-

sat

set

set

For FDF area

For guard house

For unit neutraization pit area
For waste water treatment area
For plant water treatment area

For heavy oil tank and transfer pump.
station area

For-main and auxiliary transformer erea

For heaﬁy oil eervice tanklﬁeateripump area
For H, gas generating room area

For house boiler area

For make. up water tank, service water
storage tank area

For suhstation area
For substation building

.For adminlstratlon bullding

Quantity of hand set and speaker, refer to the drawing {WET-

1101) "SKELETON OF PAGING SYSTEM"® .
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7.1.3 TECHNICAL INFORMATION

The paging shall be provided to enable easy operatisn of the

thermal power plant.

The paging system shall be designed so that complete and
sasisfactory function is provided even at the plsce{wheré noise
level inside the power plant is:ﬁigh;

The panels for the psging system sﬁail be installed inside the

Unit No.l control equipment room.

7.1.3.1 SPEAKING SYSTEM

7

.1.3.2

The paging s&stem shall have two circuits, namely, s calling
circuit and a speaking circuit"and'the calling'circuit shall

be of a one-way spe&king type facilitating paging by all of the
speaker systems.

The speaking circuit shall be of a two-way speaking type which
enables communication with all handsets 1nstalled throughout the
plant. | -

The calling circuit and the speaking circult shall be made
independent of each other, snd any command shall be able to be

cormunicated irrespective of whether there is speaking'or not. _ (“)

CIRCUIT SYSTEM

The circuit system shall consist of amplifier equipment,
handset stations and.speakef systems.

The ﬁandset stations shall have an amplifying function in order
to amplify the output of the microphones. The circult system

shall have sufficient capacity to transmit at a high level.

- E07-3 -
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7.1.3.3 AMPLIFIER PANEL

| The amplifier panel shall be made of steel plate thickness
1.6.mm to 3.2 mm, and shall be of the self standing type. The
panel shall have at its front a hinged door with a stopper and
a handle with key. -
Thé panel shall be of a solid state type, and shall be applied
to protect opening of the output circuit, protection of surges,
.etc. | : |
.(i) Perfé;&ﬁnce

Output * W

Distortion ratio at maximum Less than 10X
output S © {at 1,000 H=z)
. Frequency characteristics . % - % Hg

(Deviation: Within 3 dB)

§/W .ratio . . . - ‘ More than 40 dB
Input impedaﬁce L o * ohm
Input level -50 dB

{Voltége amplifier);
.-10d].3”:. |
-(Péﬁér amplifier)
utput impedance ¥ om
Aadeﬁiéé fo'éiQé éié;m %ﬁéﬁ.thérprﬁtéctive device operates
‘shall be provided, and the device saéil_be‘designed to be
indicaﬁéaréﬂ.tgé.gTG bséfd aﬁd control eonsolé éesk in the

' central control room.

- E07-4 -



7.1.3.4

(2} Remote control
The calling and speaking circuits shall be independent
from each unit during normal opeﬁatidn. but' the circuits .
shall be designed to be freéiy'put'togethér”ofrsepatated
by means of the control console desk installéd in the

central control room. -

POWER SOURCE PANEL

The Construction of power source panel shall ﬁe of s;egi pdate
having a thickness of 1.6 mm to 3.2 mm, and sﬁdil.be 6f thé
self standing tyPE.. The panel shall have at its front a hinged
door with a st0pper and a handle with key. |

The power source for the panel shall be AC-380V. three-phase,

- but on the occasion of failure in the AC power source, the panel

7.1.3.5

shall be designed to automatically changeover to the DC 220V

power source from the station battery.

HANDSET

Therwall:hénging, séif standing, or desk type handsets havingr
built-in small ampllflers shall be provided. |
Among the wall hanglng and self standing type handsets, the

outdoor type shall be of the water, dust-prpof type and shall

have galvanlzed outside case.

The handsets shall be mounted inside the elevators.
The outside cables shall be pulled into the handsets through

steel conduits.

'« E07-5 =
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7.1.3.6

The handset shall be of sound-proof type, and shall have &
construction enabling an immediate speaking circuit by picking
up the handsets,

Calling shall be made possible by pushing the switch, but the
swiﬁcﬁ ghéll be designed to aufomﬁtically retﬁrn wﬁeﬁ the1
switéhiisEréleased;b | -

Iﬁ'chéé fhg handset and speaker afa mounted close together,
the output con;ﬁél.éifcuit énd the speakér howling -

prefénting cideit éhali Sé ihtégiocked ﬁith opening énd

closing for the call circuit.

SPEAKER

The spesgker shﬁil-bé-of.the hofn type or éone type, and it shall
consist of a sfé&ke;_body; a2 matching transformef, & volume
adjuster, a terminaljgtand and a supporter.

fhe speaker to be used outdoors shall be of.a.water,.dust-prcof
type. o - |

The.speaker supporte;IShall be of bdnstruction gnabliﬁg
dtt&chment of thé.spééke; on the steel structure uﬁder the
ceiling, on the ;all ér.éélumn. etc.

The speaker supﬁorter shall have arconstruqﬁiqﬁ enaﬁling it to
Bé freély.fixgd on 5oth sides, or front or rear part.

fﬁe é;ﬁife speéker shdil ﬁé of a.perhﬂﬁent magﬁét type and
shall have the foliowing characteristics;‘ |

Horn type Cone type

Diameter Approx. 380 mm  Approx. 200 mm
Nominal output 15 W 3 W
Voice coil impedance * ohm * ohm
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7.1.3.7

Frequency response shall be the same

.. characteristics of amplifier,. .

CONTROL CONSOLE DESK

as frequency

' The control console desk shell be installed in the central

control room and shall serve for controlling the paging system.

public end station telephone system,

The load dispatch telephone shall be

The desk ehall.be of.the bench board

devices shall be ptovided.

Public telephone Two
Station telephone Two
.éaging.handset - Two-
uMonitof epeeker _ ' Teo
Monitor volume control Two
Circuit comblnlng sw;tch B One
Load dispetch telephone Two
'Interphone _ 'oﬁe
Alarm o : -ZOne“

(1) Publxc telephone set

end interphone system.

provided

type, and the following

-
)

{2) sets

(2) sets

-{2)'sets

fZ) eets
&2) seted
(lsrset |
(2) sets
(l)_eet '

(1) set

'The public telephone set shall be of the diel in type, and

provided for emergency use at the time of a feilure in the

'PABX in the power plent.

(2) Station telephone set

The etation telephone shall be connected with the PABX.

- E07-7 -
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(3)

Paging handset

" ‘The paging handsets shall be provided as dispatching

dévicéé.' Gne (1) set of the'paging'handset gshall he

provided for Unit No.1. The handsets between Unit No.l

'and Unit No. 2 shall be designed to be connected or

 separated by switch. In case of calling with this

(4)

(5)

(6}

75

handset, the monitor speaker on the control console desk

éhali.bE'in'thé'"off"'pbsitiOn{

Minotor speaker and volume knob

'Thé:mbﬁitOr speakers shall be used for the paging system
"and the volume shall be adjustable by means of the volume

“knob.

Circuit cbmbiﬁiﬁg switch
The circuit éombining switch shall be provided for

conﬁecting.ana ééﬁarhting'thé‘paging'Systems for Unit

Ro.1 and Unit No.2.

Load disﬁatch:téiephoﬁe
Two (2) sets of load dispatch telephone with related

accessories shall be provided on the control console desk.

Interphone .

' Gne'(l)*set'of interphone and five (5) sets'selector

buttons with lamps shall be provided on the control
console desk. 7

This interphone shall be for the boiler elevator and

administration building elevator. '
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7.1.3.8 TERMINAL BOX AND BRANCHING BOX
The temnal'box and the branching box shall be gppiie_._q for
branching and cuttingzéff the cables for thggpaging equipment.
(1) cqnstrqction_
Indoor type_terminal_bg;_shai; be of drip~prob§, gfeel
material wall hanging type, and phe qﬁtddor_;ype terminal
box shall be of water—ﬁroof. dustfpfogf and salt-
ébntamination—proof type.steel.materials“and:wall hanging
tfpe. |
‘The terminal box shall have at its front g'hipged_door
with key. However, if the,width_of the ﬁoor §§ more
than 50 cm, the door shall be of the side opening type.
In case of paging, the inside terminals shgll_be.aeﬁaraﬁed
on both sides for the speaker circuit andléther_ﬁircuité
in order to preven;:iﬁdgction ;ntg;ferenqe of inpqt and
outptut. | .
The door shall.haverat its rear Side a hpldiqg:césg
. capable of accommodating the wiring_diggrgms._etc, The
number plate shall be attached at the front.
All terminal boards shali be of the molded égggrafion.
. type, and the required quantity of crimp terminals shall
be.ppqvided,
The quantity of spare terminals tﬁ be prpvidéd_shall be
about 207 of the'reqﬁired ter@@nalsﬂ__:
In the case of paging:equ;pmgnt,ryhe:pgpmina;_bpqrd'shall
be designed to open and close by means of a U-plﬁg.
Conéideration shall be given so as to enable use of the -

.test-use handsets with the terminals box.

- E07-9 «
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When the speaker circuit is opened by means of the
cutting-off terminals, protection circuit for the main
equipment shall be provided.

Consideration shall be given so as not to cause short

circuit due to misoperation.
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TIPICAL VIEW CONTROL CONSOLE DESK
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