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7.2

7.2.1

7.2.2

7.2.3

PRIVATE AUTOMATIC BRANCH EXCHANGER (PABX)
APPLICABLE STANDAARDS AND CODES
SCOfE OF.SUﬁéLY | |
The following_automatic telephone exchanger, ﬁelephone sets,
power source equipment and ﬁheir.accessories shail.be provided,
but not be limited to the followings. S
Cne (1) set - .frivate'automatic ﬁranch éﬁchanger

(PABX) and attendant console with

chair
One (1) set L Terminal board:
One (1} éet _ Power sour;é equipment
Eighty (80) sets . L Telephone set

TECHNICAL INFORMATION

The PABX shall be provided in order to enable mutual connection

_among public téleﬁhoﬁégraﬁd subscribers of West Wharf Thermal Power

Station.

The PABX shall be installed in the communication room in the
administragiqn.ﬁuilding.

The power source equipment,for PABX with battery and battery
charger sha;l_be provided and installed in the battery room in

the main powerhouse.

~ The. telephone set (receiver) with eighty (80) sets shall be

. provided.
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7,2.3.1

7.2.3.2

7.2.3.3

TYPE
(1) PABX
Crossbar switch system, locker type céns;rﬁétipé.
{2) Attendant console |
Statiﬁnéry; puéh bﬁtﬁém t?ﬁé
(3) Telephone set R

Dial type, stand type;rblack color

- CAPACITY OF PABX

The circuit capacity of PABX shall be Ten (10) for public
telephones and one-hundred .(100) for station telephones -and the

items shall be as follows.

One-hundred (100) cireuwits

Ty

{1) Subscriber

{2y Public telephone trunk

Ten (10) cirguits

.-

{3) Extension trunk

(4) Number graup H Two-hundfed (200)

TRUNKING SYSTEM

The trunking system of PABX shall be as follows.

{1) Connection among subscribers shall be’pérkofmed through

. i~
L

station telephone trunk by nine (9) digitS‘dialingg

(2) Connection to public. telephone shall be made possible by’
diasling zero (0). .

(3) Connection t0'subscribers fr§m public telephone call shall
be made possible through attendant coﬁsoléi

{4#) Connection to subscribers to exchange from attendaht_
conscle shall be possible during uigh£ time or opefétor's.
absence, |

(5) Reset call system shall be provided.
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7.2.3.4 TONE SIGNAL

The tone signal shall

(1) Dial tone t -

(2) Busy tone t

(3) Ring back tone

(4) Ringing tone :

(5) Howler tone 3

(6) Output :
{i} 7.2.3.5 MONITORING ALARM

have the following rating.

‘400 Hz continuous

400 Hz intermittent of 0.5 sec.

400 Hz modulated by 16 Hz, intermittent
of 1 sec.; 2 sec.

16 Hz, intermittent of 1 sec.; 2 sec.
400 Hz, 10 sec. to 60 sec.

k]

The monitoring.alrm of PABX shall be provided with the’

following alarm and lamps.

(1)

(2).

(3)

(&)

(5)
(6)

)

Main fuse failure.

Branch line fuse

fialure

Trunk equipmetn failure

Power supply failure

When temporarily leaving receiver off .the hook

Indication of telephbne connection of other circuit

failure

7.2.3.6 CONDITION OF USE

The PABX conditions of use shall be as follows.

(1)

(2)

.;fﬂm4+%

input voltage
DC 48V + 52

Line condition

of line

"&. Loop resistance * ohm

b. Leakage resistance * ohm
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(3) Characteristics of impulse
a. Impulse type t. 10 PPS.
- © (Pulse per second) -
b. Impulse speed : : 10 PPS + 0.8 PPS
¢.  Impulse make-ratio - : 33:+ 32.' 

d. Minimum pulse -+ .more than 600 msec

7.2.3.7 TERMINAL BOX AND BRANCHING BOX

The terminal box and the branching box shall be provided for -

-branching and cutting off the cables for the MDF circuit.

Indoor type terminal box shall be of drip-proof, steel material - - (m}
wall hanging type, and the indoor type terminal box shall be
of drip-proof, dust-proof steel material and wall hanging .
ﬁype.
The terminal box shall have at its front a ﬁinged-dbor_with'
a key. .
The quantity of spare ferminals to'berpfovidéd shdil be abéut
207 of the required terminals. |
)
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7.2.4 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 Enginéer. 7
(1) PABX and attendant consocle
Construction
bperation test
Withstnad voltage.test
: Meggering'
Operation test between exchanger:and trunk board
Receiving impulse measurement
Function test
Impulse distor£ion test
Speech attenuation measurement
Alarm and annunciator test

Combined test of toll dialing all stations.

7.2.5 ACGESSCﬁY.

7.2.5.1 _TEST'EQUIPMENT
Méaéuremeﬂt and test instruments of standard set for line
resistance, iﬁsﬁlﬁtion résistance, voltage, impulse speed,

impulse mark ratio, telephone call, etc., shall be provided.
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7.2.5.2 ACCESSORY
(1) PABX

Code
Paper
Test transceiver
Maintenance tool
Wrapping tool
{hand operatiqn)

Un-wrapping tool

(hand operation)
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One

Cne

One

‘One

Two

(1}
(1)

@)
(1)
(2)

(2)

set’

roll for each'kind

‘set

set . -

sets

sets .
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7.3 CLOCK SYSTEM

7.3.1

7.3.2

7.3.3

7.3.3.1

7.3.3.2

APPLICABLE STANDARDS AND CODES

The applicable standards and codes shall be in accordance with
*Panels and Boérds“ in Clause 2.1 in Section II of Part I.
SCOPE OF éﬂPPLf

The following clock equipmént and acceésorles shall be provided,
but not be limited to’ the followings. |

One (1) set Haster clock equzpment

Thirty (30) sets Slave clock '

TECHNICAL INFORMATION

GENERAL |

The clock equipment shall be of the crystal oscillation electric
clock type, and shall be used to dlsplay the standard time

and to control the slave clock grqups. The driving oscillating
-seétlbn ;hﬁll ﬂé a_éﬁmbingtlon éf solid state circuits which
oscilldtehéonsféﬁl f}equenéy;

Power source of master cléck shall.be DC 48 V.

Master clock shall have one (1) second pulse which is branched
:to the outside line through the control panel to drive the slave

clock groups in the Unlt No. 1 and Unit No. 2.

COMPONENT

(1) Master clock equipment i

Type Self standing metal clﬁd.
: ~drip-proof
Oscillating‘freéhency B o
Time error | ' l rl k 10%7fd3171.
 Slave clock output - 1 (1) channel
—-EQ7$-1 -



Signal One (1) second polarized

pulse
Input power source ~ = DC 48V . .
- Humber of signals . . 30 more

(2) Slave clock
Slave clocks shall be provided and shall be operated by
receilving and counting the clock pulse. i -
In accordance with the location of the two (2) types of
slave clocks, & single face about 30 cm diameter and a
double face about 60 cm diameter analog type clock shali

be provided.

The slave clock shall have hour, minute and :second hands.

7.3.3.3 LOCATION
(1) Main Powerhouse
.-Sihéiclfacé ;” on BTG board
o 'No 1 1nstrument, elecrtical repaic room
.No 1 control equlpment room |
Shift room 7 o
Gomputer room‘-
ﬁcubiedfacé :‘:Ground floor (Unit No. 1 and Unit No. 2)
- '-Mezzanine floor (Ditto) -
Operating floor |
(2) Substation
Single face : Control room -
{3) Water treatment - -
Singié fcce': Control room
(%) Administration building o

Single face : Fifteen {15) rooms B
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8, LIGHTING
8.1 APPLICABLE STANDARDS AND CODES
The following applicabie standafds ano codes of latest edition
shall be applied, but not be 11mited to the followings.
International Electrotechnical Commission (IEG)

1EC 309 “Plugs, Socket outlets and Goup;ers for
Industrial Purpose"

[Other pertinent International Electrotechhical Commission (IEC)
standards and/or equivalent shall be applied geﬁerally for electrical
apparatuses, and more detailed specifications for panels shall be in
accordance with "Panels and Boards® in Clause 2.1 Section:II of -

Part I.

8.2 SCOPE OF SUPPLY
The lighting fixtures, lighting distribution panels and
sccessories shall be supplied and installed in the following

locations.

Cne (1) set For Unit No, 1 and No. 2 power house
One (1) set For ﬁnit Ho. 1 and No, 2 boiler
One (1) set For H, gas generator room
Cne fl) set For plant water equipment control room
Cne (1) set | For administration building
One (1) set For,ware house
One (1) set For screen control room
One (1) set Fo; scréen area
One-(l) set For guard house
One (1} set _For FDF area
- One (1) oet For wasté water treatﬁent aree
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One
One
One

One

~One
One

One

- . 0ne

One

One

(1)
(1)

(1)

(1)

(1)

(1)

(1)

(1}

{1)
(1)

set
set
set

set

set

set

set

sat

set-. -

set

For plant water treatment

For heavy oll tank and transfer pump.statipn_‘_.
For main and auxiiiﬁr} traﬁsforﬁéf area _:-
Féé_hé;vy oii serﬁice | | o
féﬁﬁ]heatér}puﬁp.a;eén

For unit neutralization area

For house boiler'tankd

For mske up water tank, and service water storage

tank area
Other outdoor equipment
Parking srea

Road

- E08-2 -
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8.3 TECHNICAL INFORMATION

The lighting shall consist of normal lighting, normal emergency .

lighting, and emergenéy lighting and shall -be used for lighting for

the indoor and outdoor equipment, the offices and roads.

. The power source shall be supplied from the No.l or No.2 380V 3 ¢ 4 W

lighting distribution panel,
The normal emergency lighting shall be capable of automatically

providing lighting for safety at the time of a power source

_ failure in the normal lighting system. The placeg to be installed

shall be areas around the main power house and boiler.

The power source for the normal emergency lighting shall be supplied
from the No.1l 220V 3 ¢ & W normal emergency lighting dist:ibution
panel.

The emergency lighting shall be capable of automaticelly pr0viding'

lighting for safety at the time of a power source failure in

 the normal lighting system. The emergency lighting shall be

installed in the same locations as those for the above mentioned
normal emergency lighting.
The power source shall normally be supplied from the AC  V in

the No.l or No.2 -380V 3 ¢ 4 W lighting distribution panel, but the

-lighting system shall be designed so as to changeover source to DC

220V power source, in case of emergency.
All.lamps and power receptacles must be readily available from

suppliers in.Pakistan.
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8.4 DESIGN

~8.4.'11

ILLUMINATION LEVEL
The normal and emergenéyrilluminationflevel,shall be in

accordance with the following. Howeve;,.the Contractor shsll

submit the layout, quantities, etc. of the fixtures to the

Engineer for approval.

Illumination'level (minimum) {1x)

Normal lighting

Central control room - L 500
Qffice . R . i :_. . o . - ) 300
Shift room . R o 200

Instrument and electrical repair room
. Metal clad switchgear area
Power center, control center and distribution panel .
'Turbine-gener_ator.rbom:- R 100
‘Emergency diesel engine generator‘aréﬁ-'
Contreol equipment room’
H, gas generator room
Plant water eguipment control room
Pre water and waste water eguipment control room
Bridge for intake water pump statdon
Fuel oil unloading area
Battery room : R Syt 70
Other room and s;airs_
- Generator seal 0il equiﬁmenﬁ area
Fuel equipment; screen area, evaporaior_atea . 50

Alr compressor, BFP and condenser area
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Plant water equipment and waste water equipment i

Main, suxiliary and starting transormer area . 20
Main roads : : : : 20
Branch road 5

Emergency lighting
Central control room : : 5

- Others o Lo . ) . .-=5

8.4.2 LIGHTING CIRCULT

8.4.2.1

8.4.2.2

LIGHTING DISTRIBUTION PANEL

The lighting distribution panei shall be installed on:each:
floor of the méin,power:house, the centrél control roém, the
plant water equipment control room.

The panel shall be made of steel plate haviﬁg a fhickness”of

1.6 mm £0'2.3 mm, and shall be of the wall mduﬁting of whli _

embedded type. The panel shall have a three-phase 380V bus for
the nérmhl.iighting Qnd & singie—phaéeSziév bﬁs fof the normal
emergency lightiné.. The pﬁnél.sﬁall sefvé tbrsupply ﬁoﬁer‘to
eaﬁh fixture throﬁgh the molded type air circuit breaker.

The panel shall have an automatic timer for outdoor

lighting,

AC~DC CHANGEOVER PANEL

fhe AC-DC changeover panel shall be provided to feed power to
the emergency lighting fixtures, |

Undef nofmal conditions, the power source shall be from the

No.l or No.2 AC 380V lighting distribution panel. However,

. should the abcve’powgr source fail, the power source shall be

autonatically changed over to DC 220V.
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8.4.2.3

8.4.2.4

8.4.3

8.4.3,1

8.4.3.2

INDOOR LIGHTING
The indoor 1lighting shall be designed to be manually switched on

and off by means of the lighting distribution panel.

OUTDOOR LIGHTING

The outdoor lighting shall be designed to enable automatic
switching on and off by means of &n automatic timer ‘built in the
lighting distribution panel, as well as to enable manual

switching on and off by means of a changeover switch.

LIGHTING FIXTURE

The-typicalitypes of the lighting'fixtures shall be, in

principle, as shown in the attached drawing.

FLUORESCENT LAMP

The fluorescent lamp shall be of a rapid start type and the

stabilizer shall be of a high power factor constant voltage type.

The fluorescent lamps shall be used for the main power house.

auxiliary buildings, the boiler area, etc

INCANDESCENT LAMP-
The incandescent lamp shall be used for local lighting and

emergency lighting.

- E08-% -
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8.4.3.3

MERGURY VAROR LAMP

The mercury vapor lamp shall be used for the road lighting, the
operating floor in the main power house and outdoors. For the
stabilizer, the high power factor constant voltage type shall be
supplied.

The mercury. vapor lemp to be used for the operating floor shall

be of the rapid-start type, and the outdoor-use lighting shall be

- of the water-proof type.

8.4.3.4

B.4.3.5

For the poles to be used for road lighting, the hot-dipped-
gelvalized pipes shall be used.  The pipes shall have a built-in
stabilizer with-a cut-out switch, and shall have a construction

easy for inspection.

EX#T SIGN LIGHT

The exit sign light shall be mounted above the access ways,
stairs, exite, etc., of the main building.

The light shall have a battery with a rectifier with a capacity

of more than thirty (30) minutes.

POHER REGEPTAGLE

The AC 220V, 15 A. s1ng1e phase power receptacle with an
adapter and a grounding termin&l shall be provided in each room
and each floor of the main power house, auxiliary buildings and
the boiler area.

The power.recéptacle-to-bé used for the boiler area:shall be of
the'wa£erqpréof type. . :'

All power receptacles shall be three (3) pin tyPe.--
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9. 220 XV AND 132 KV CV CABLE

9.1 220 KV AND 132 KV CV CABLE (XLPE)

{CROSS LINKED POLYETHYLENE INSULATED VINYL SHEATH)

9.1.1 APPLICABLE STANDARD AND CODES

9.1.2

8.1.3

The.foilowing codes Ef newest edition shallybe applied.
International Electrotechnical Commission (IEC) B

IEC-287 *Calculation of the continuous current rating of cable®
Also, other pertinent International Eiéctrotedhﬁical-Cémmission
(IEC) standards and/or equivalént shall be applied generally for
Electrical Apparatuses, and more detailed specifications shall be

in accordance with "Panel and Boﬁrd" in Clause 2.1 in Section II

of Part I.

SCOPE OF SUPPLY

The following CV caﬁle shall Se provided:

One-fl)53§t, SRR '220:kv CV.cable, with accessories
for No.'1 Méin Transformers

One (1) set 132 kV CV cable, with gc;gsso:ies
for starting tran;former

One (1) set | .Zééukv cv céblé;.with accessdries‘

for No. 2 Main Transformers

TECHNICAL INFORMATION

The main CV cable shall be provided for transmitting the

_generated power (200 MW) from the No. 1 generator to the :220-kV -

switchjard through the main transformer, -
The starting transformer CV cable shall be ﬁpplied to connect

the starting transformer ( * MVA) with the 132 kv

- E09-1 -
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9.1.3.1 TYPE

220 kV cross :linked polyethylene insulated vinyl sheath cable

9.1.3.2 RATING

Rated voltage

Main cable | ééb.kﬁ
Starting transformer o 152‘kv
cable - T
--”Mainicabie : S One (1) core'x-SOO'mi2 x 3
. Sta;ting'transformsr : One (1) core x 200 mﬁz x 3
cable
{T} Temperature risé' : '~.90°C
9.1.3.3 MANUFACTORY TEST
The items of manufagtory tgst shall be as follows, but not be
limited and the tests. shall be in the presence of the Owner
and/or the Engineer.
Measurement of cénductor resistance
Meggering
Measurement. of capacitance
Measurement of tan -
(i) Withstand voltage test

Bending test

9,1.4 CONSTRUCTION
9.1.4.1 CV CABLE
(1) Conductor
The conductor shall be the round compact stranded wires
or the segmental coﬁpact stranded wire con51sting of

annealed copper wires. |

- E09-2 -
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(2)

(3

{a) Round compact stranded wires
-The round compact stranded wires shall comprisé-"
wires which are stranded into a céncentric :oupd_
form and compression-molded. |
(b) Connection of conductors
The ‘conductor shail have no connecteé éo;tisné nor
shali it have two or more cﬁﬁﬁécied}ﬁoféigﬂs-éver
“the length of 30 cm at any optional portion df.ihe
outermost layer. Moréoveﬁ, all annealed coppgf wire
shall be carefully'connecfed sd as not £o_. :
detériorate its éieéfrical and mecﬁénicﬁl chafdcter-

istics.

. {e) Others.

The external surface of the conductér shall be:

smooth and free from any cracks, protrusions, etc.
Internal semiconductor layers | |
The internal semiconductor layer shall be formed .

uniformly over the conductor by similtaneous extrusion

molding of the insulator. The internal semiconductor.

layer shall have a smooth surface and be free from any
véid deemed hazardous to use.

A separator may be provided on the portion of the

internal semiconductor layer that comes into contact with

the conductor by using fabric type.

Insulators

The insulator'shallrbe formed by coating crosslinked

..polyethylene or its mixture into a concentric round form

over the internal semiconductor layer.
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(4).

(5)

(6}

The surfaces of the insulator that comes into contract
with internal and external semiconductor layers shall be

smooth end_free-from any separation of the layers.

- Moreover, no foreign matter or void deemed hazardous to

- use shall be allowed..

External semiconductor layers

The external semiconductor layer shall be formed
uniformly over the insulator by simultaneous extrusion
molding of the insulator. The surface of the external
semiconduotor insulator thet comes into coﬁtact with the

insulator shall be smooth and free from any void deemed

hazardous to use,

Fabric tapes shall be wouod over the extrusion-molded
external semiconductor layer, and the thickness of the
tapes shell ‘be included in the thickness of the external
semiconductor layer.. |

Sh:eldlng layers _

Annealed copper wlees.soall be wound over the external

semiconductor 1ayers at a pltch of elght times or less

- the layer diameter. and copper tape shall be wound flatly

over the annealed copper wires at an approprlate pltch..

The annealed copper wlres and the copper tape shall be

'wound in opposite direction, snd holding tapes ehsll be

applied on -the copper.
Sheaths
Red polyvinyl chloride tape shall be applied in a

concentric round form over the shielding layer.
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9,1.4.2

(7)

Indication

The nominal voltage, symbols, nominal sectional area of

conductor, date of manufacture'and'manufacturer'é name

(or its abbreviation) shall be indicated by continuous

printing at appropriate_positinnsfcf the sheath 80 thnt

these indications can be identified.clearly for & long

périod,
{8) Connection

The cable shall be one through (no connection).
CABLE HEADS

'The cable head at the transformer side shall be connected with

the bushing in the oil and the cable head at the substation

side shall be connected with the bushing in the SF6 gas.

_The bushings shall be able to withstand the voltage rising of

sounding phases after one phase grounding under a salt

contamination condition of 0.03 mglcm when the humidity of

the air around bushings is 100 percent. .

1

(2)

Hounting structures
The mounting structure w;th anchor bolts shall be of hot

dipped galvanized material

'Grounding 1ugs

2

iThe 250 mm compression type grounding lug shall be

attached to the structure.

~ E09-5 -

0

()

3>



)

-

;(r@+» S

9‘1.4‘3

9.1.4.4

5.1.4.3

TEMPERATURE RECORDER

The temperature tvecorder of CV cable shall be provided, which
is mounted on the substation panel inside the building for the
switchyard, shall be used to measure the sheath temperature of
the cable. | N

Measurement of the sheath teﬁperatufe shall be carried out at

four points, two for the main transformer cable and two fbr '

the starting transformer cable. - '~

CABLE _fOR TEMPERATURE MEASUREMENT

Since the cable for tempefature méésurement is applied to
connect the heat element attached on the surface of the GV
cable with the temperature recorder, the cable shall be of a
construction giving consideration to- ptevent bf”static and
electromagnetic induction interference.

For further details, refer to "Standard of Cable and Wire" in

Clause 9.8 Section I.

ARRESTERS FCR CA3LE SHEAfﬁS“

The-ééréstér fﬁr caﬂie sheath shali.be mounted on thé §heath
on the cable head on the side of the switchyard on order to
restrain the abnormal voltage in the sheath produﬁéd'on the
accasion of abnormality in the circuit.-

Moreover, cable sheath on the side of the transformer shall be

grounded.
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10, ERECTION

10.1 ERECTION

10.1.1 GENERAL

This specification shali be hpplied fofrﬁhe ereétion.df all

electrical equipment to be installed.

10.1.2 APPLICABLE STANDARDS AND CODES

The International Electrotechnical Commission (IEC) standard

of latest édition or equivalent standards shall be applied

generally for electrical apparatﬁseé.

10.1.3 SGCOPE QF SUPPLY.

‘The following equipment shall be provided and installed, but

not be limited to the followings.

.One
-One
One
One

One

(1) set ...c.e.c... Cables

(1) set ..veevains Cdnduitse

(1) set .......... Cable trays and cable hangﬁrs
(1) set .......... Grounding wires |

(1) set Crerreraas Distribution panei for maintenance

10.1.4 ERECTION .

10.1.4.1 INSTALLATION OF EQUIPMENT

(1)

Items for general attention

In erecting and adjusting the equipment, detailed study
on the content of the equipment to be erected shall be
carriédﬂout in accordance with the drawings and |
instructicn manuals, and erection éhall carried out after

obtaining approval from the Owner and the Engineer.
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10.1.4.2

{(a)

by

Installation
The said drawings and the equipment shall, without
fail, be varified and checked by the Contractor.

For transporting and lifting up of ‘heavy equipment

‘and materials, sieel'stfuctﬁfés'o: beams shall not,

in principle, bé used. In case it is unavoidable to
use égch:a structufe; the Conttactor shall obtain

prior Approvél from the'Engineéi.

" ‘Sufficient attention shall be glven so that no shock

or damage is given to the machinery, equipment,

instruments (gauges, meters, relays)}, etc.

" Mortar filling of foundation bolts and channel bases

shall be carried out after receiving approval from
the Owner ahd the Engineer. |
Adjustment

The adjuétmént'shall be carried out after receiving
appfovalgfrOmlthe Eﬁginéer;

Any work adjustment shall be carefully carried out
after the mortar for foundation bolts is sufficiently

hafdened.

INSTALLATION OF CABLE TRAY

Cable trays manufactured in accordance with Clause 9.9 in

Section I "Standard of Cable Tray" in Design Standard shall be

applied,

(1) Route for iﬁstallatipnrof cable tray

The route for the:iqstallgtion of cable trays shall be

determined by sufficiently investigating the location of

piping including water pipes, o0il pipes and steam pipes
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(2)

as well as machinery and equipment subject t§ high

temﬁeragurgs. and the cable trays shall be installed as

far away from the piping and machinery as possible.

Installation method

-(a).

(b)

(c)

(d)

(e)

()

The instgllaﬁiqn_wé;# of thé'cablé_tray is closely
related to other constructiog wo;k,

Therefore, the worg.shall be,garfiéd out-aftér
sufficiently grasping ﬁhe_wo:k schedule.

In case of ?roviding maéhinery and equipment in this
installation Work,.thg COntractor shall receive
approval from the.ﬁngineer._

All.welded parts and surfaces of the cable trays
shall be satisfactorily finishéd_to obtain smooth
surfaces g0 tha; no. damage is given:to the cables.

In case beams, floors, walls ofrbqildings,

' machinery,:aquipment or painting are damaged or

stained on the occasion of the gable'tray

'installation,_the_COn;ractpr:shall repair the said

damage or stain.

For penctrating parts through}wglls, an accessory
plate shall be used, and the élate shall be

machine finished. - -
For:cohneétiﬁé'pﬁtéélcf'iﬁdbof'aﬁduéﬁtdoof‘cable
trays, a'conﬁébiiﬁg béx:shélirﬁé used in order to
shield the indﬁo: cable trays from éhe'outdoor cabls
trays, and tﬁé 6&tdé&r'£&ﬂie'£r§jé shall beuéoatéd

for water-proof protection,

- EL0-3 -
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(g} Drewing out cables inside the cable trays shall be
carried out according to the conduits work method or
the: flexiblé conduits work method,

{h) A blind plate shall be mounted on each end of cable
far . away from the piping and machinery as possible.

(i) " Cable trays supporters shall be placed at an

interval of less than 2,0 m.

10.1.4.3 INSTALLATION OF PIPING
(1) Piping method
(a) The Contrector shall receive apnroval from the
| Engineer in regard to the kind of conduits to be |
uged. |
The bending radius shall in principle, be six (6)
times larger than that of the conduits.
(b) In ease there are bending spots of more than three
| (3) along the piping, a box or manhole shall be set up.
The box or manhole shall be placed at a position
. causing no difficulty in laying the cables or wire
inside the conduits.
However, the each offset.bend shall be counted as
two (2) bending perts.
(c). For places where the length of piping exceeds twenty
(20) meters and wnere it is considered difficult to
' prov;de laying of the cables or wire inside the _
-conduit. a box or manhole shall be provided
{(d) The end of the conduits shell be finished so as not

to cause any damage to the cable or wire.

~ E10-4 -



{e)

(£)

{g)

-The conduits.shall be instailed'qs'far away a8

possible from other pipings, machinery and equipment

(the pipings including oil and stesm pipes,

‘machinery and equipment subject to high

températures) 'so A8 not to cause any harmful effect

-to. the conduits.

The conduits shall not, in ‘principle, .be used
commonly for circuits of different electrical
systems (circuits of different voltage pcwer

circuits and ccntrol circuits, c;rcuits of different

‘grounding system, instrument circults and power

”circuits, etc.)

In selecting the size of conduits cciessrspecified
'otherwise, the ratio of the sum total of the Cross
.sectlon of the wire or cable and the cross section
rof the ccnduits shall be in accordance with the

following. | |

Standard Space Factor Value ()
- Number of wires R = BRI More than

in one conduit {pcs.) 12 3 4 5 pieces

Number of bhends"

()

0 -1 5320 43 40 37

2 . 40 23 32 30 28

Thé conduits and the accesscries shall be completely

connected mechanically and fastened properly by

. means of the most suitable method

- E10-5 -~
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(2) - Steel Conduit .

.The steel condults shall have & thickness of more than

1.2 mm as specified in JIS €B305 or equivalent. The

accessories for the steel conduits shall be JIS C8330-8347,

or equlvalent.

(a)  Piping work for exposed part

)

() L ub)

Zfig%

Three-phase and single-phase power circults shall

. not be piped phase by phase.: No rust-proof coated

contacts having peeled coating or rust shall be
used,- The:conduits at a'bonnecting part with the
box or cabinet shall be installed at a right angle

against the bottom or the'side wall,

- The conduits shall havé a bushing or a lock nut at

the connecting part with the box or the cabinet.

. A coupling, feed coupling or a union coupling shall

be-agplied at the mutually connecting part of the
conduits.

The conduits shall be supported at an interval of
less thap:twoﬂ(zjzm.-

Piping work at closed conduit

No conduit shall be buried directly in the ground
but shall be enclosed in concrete. - The thickness of

concrete enclosure shall not be less than the

outside diameter of the conduits.

in case Several;lines.of-conduits are installed in

one lot,; a sufficient distance between the mutual

conduits shall be provided so:that the concrete can

~-be placed uniformly and easily.

‘e E10-6 -



The conduit shall be supported firmly so that.it.
~will not move during concrete placing.
Matters other thah fhe'above éhall be in accordance
with (a) (Piping work for éxposed'part);
Any load (lighting devices, etc.) direcﬁly:from
outside shall not work on thé conduits or its
accessories. .
- For-conduits at a place with high moisture content
.or water cqntent,.the_fdllowing sha11 be observed.
Sufficient moisture-proof treatment shall be
provided for the coupling and other
accessories. Piping which may cause water
.puddles {such as U-shaped.piping) shall be.
- avolded. |
For conduits subject to -exposure to concrete, sand,
dust, etc,, sufficient treatment (bush caps, wood

cork) shall be provided.

‘Installation work of flexible steal conduit

The flexible steel conduits shall have a thickness of

more than 0.8 mm as specified In JIS C8309, or eguivalent

"and shall have a rubber cover.

(a) -Installation method
Both}ends of the flexible steel conduits shall be
fixed.preciSelj-énd-supportéd~é£5iis;ééﬁ€§§ a£_an.
- interval of less than 0.6-m. . |
‘For connection with a box or a cabinet, & boi
connector:shair be used.

For most suitable connector shall be used for the

- E10-7 -
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(4)

connectlon of the flexible conduits with the
electrical conduits.
Other matters shall be in accordance with 10.1.4.3

(1) Installation of piping.

Installation work of rigid PVC condults

.For the rigid PVC conduits and accessories, material

gpecified in JIS C8430 - 8437 or equivalent be used at

- (a)

: places_specified by the Engineer.

Installatian_method'

‘Mutual connection of the rigid PVC conduits shall be

carried out by using a coupling, or by softening one
side by heating and then inserting the connecting

pipe.. No connection shall be made by thread

- cutting, -
. The inserting depth shall be more than 1.2 times the
external diameter of the conduits,

In case the condult is installed at & place with

high moisture -or water content, adhesive shall be

.applied for mutual connecting. parts.

On the occasion of bending, sufficient attention

shall be pald to the f0110wing pcints.

After heatzng 3nd softenlng carefully 80 as.not
to scorch the pipe, bendxng work shall be
| ca;fiéd'oﬁi. Wirihg wérk shéll be cérried out
: sfter the conduit 1s sufficiently cooled
Care shall be taken 80 that the wire is not

crushed.

- E10-8 -



. The conduits shall be supported at an-interval of
less than 1,5 m, and thé supporting point shall be
-established at the conneécting point with the
conduits and the box, and at tﬁe spot near the
respective connecting points of the mutual conduits.
The conduits shall be supported: by means of a rigid
PVC. saddle. .

The maximum applicable temperature shall be 60°C.
For cutting the conduits, a s&w-Shall“bé used,
After cutting, both inner and outer sufface of both
ends shall be slightly surface finished by means of
_.-a file..
(5) 1Installation work of- outdoor cable duct
The outdoor cable duct with manhole shall be

‘designed and shall: consist of a power cablé route
and a control, instruments, computer and.
communication cabale route. The :above caﬁie ducts
"shall be separated in order to prevent static and

magnetic induction from high voltage power line.

10.1.4.4 INSTALLATION OF WIRING

The cables and wires shsll be in-accordance with Clause 9.8 in |

'Sectioh I *Standard of Cﬁﬁie and ﬁirei.in Deéign Standafd.
The Coﬁtrébtor sﬁali.draﬁ-up aischédule.describing kinds,
ﬁufposé, size:of cgﬁlés, instéliatioh rouﬁe.:and installation
method, an&rrecéiQEIapﬁroval from tﬁe Epgiﬁeer p;ior to 

carrying out wiring work of cables and wires.

- E10-9 -
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(1}

Wiring method of cable

Cables for circuits with different electrical systems
(for example, circuits of different voltage, power
circuits and control circuits, circuits of different
grounding QYstém, lighting'circﬁits and other circuits,

communication circuits and other circuits, etec.) shall

not be, in'brin¢iple, inserted in the same conduits.

The cables shall be inserted in the same conduit in such
é manner so that no magnetic reaction is produced inside
the conduit.

The cables shall be laid in such d way that they do not
¢ross'éaéh'othét.""

The cables shall not be supported directly by the wall of

" a bullding or other structures.

The cables standing vertically or hanging down vertically

‘inside the shaft shall all be supported by means of the

cleat aﬁcﬁbriﬁg method or other suitable methods. For

"the cléat, lauan or lumber having ‘equivalent property

shall be used.

'Fbr”ﬁifing; sufficient care shall be taken so that cables

hre-nbt_démngEd, and no cables shall be drawn out

forcefully. Messenger wires, lubricants and wire

"extension roliers shall be used. Lubricants which may

cause harmful effects to cable sheath and conduits shall
not be applied; The minimﬁm-bending radius of the cables
shall be in accordance with the following standard

dimensions:

- E10-10 -
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‘Number plates indicating the circuits schedule shall be

Voltage Single core Muylti core

0OV 8D -
6,600V ~10p 8D
6,600 15 D S e

‘Aluminium sheathed
cable

However, D shall be based on the finished outside

diameter of cable.

Terminal treatment method

Immediately after cutting the cable, cqmp;ete

moisture—proqf'treatment shall be carried out. o {:}
For_thé termiﬁalxof the‘pnwer cablé, compressed or clamp

terminal shall be used.

For the control cable terminél, clamp ;exminai with

insulation cover shall be_used._

After the power cable is connected to machinery or

‘equipment, all charging part shall be taped with

insulation materials used for the insulation covering for

the cable.

. /“\‘\-

. attached at easy to see places on both ends of each line

of all cables.

For connection of c&bles_with equipment.'a compressed or

crimp terminal shal; be applied. -

- ELO-11 ~
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10,1.4.5 INSTALLATION OF GROUNDING WIRE

The grounding wire shall be applied in accordance with Clause

9.7 in Section I "Standard Design of Cable and Wire".
{1) List of grounding wire size selection °

(a) Main grounding wire -

Type of - Size of :
Grounding Grounding Wire Remarks
Main grounding  Primary 250 mm® Mesh type
Wire . . | Secbndary " 250 gm? .
- E10-12 =~



(b) Turbine, Generator and Transformer
o S Number of '
ITtem Hif§m§§ze Grounding Remaxks
Turbinae 250x2. 2
Generator 250x2 2
Isolated Main Body} -250x2 2 )

- Phase — Turbine
Bu Supporting s -
P Steel 250x2 2

uct' By 1
. Structure Main trans- 1
former
s g
Main Main Body{ 250x2 2 _ it C
Trans- - 1PB
former . Neutral = 1
. . (Direct 250 1 1 1
Ground- g
ing) . &ux;iiary ! ¢
- tyanss— L] enerator
- Auxiliary Transformer] 250x2 2z
formetﬂ
Starting Transformer 250 f 2 .
Power :
Center 6,600V 150 2 ¢---- Grounding point
Trans~
former
Power Potentlal 150 2
Transformer
{c) Motor
- Volirtage “{¥izre Size) Humber of
(mmz) Grounding Remarks . .
220V 38 1 : .
¢ Terminal box of a 6.6kV motor
Less than 11kW 38 ghall be connected to the
spov | 12-29KkW 50 main beody by grounding wire.
Larger than 100 1 o Terminal box of a motor of
30k lower voltage need not be
- — " grounded. :
6.6kV 150 . 1 o
— T ‘b
DC Motor 38 1 ermina; ox
Tightening
' terminal _J
- F10-13 -
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(d) Cubicles and Panels

- Wire Size | Number of
em {mm2) Grounding Remarks
Main Transformer 50 1
Cooler Cubilce '
Generator PT and
250x2 1 )
SA Cubicle L Grounding
Generator NGR - 150 1 Perminnl
- Cubicle h :
Ihstrumep;'Panel o Both ends of a grounding
Control Panel ag 9 bus in-a panel shall be
Distribution grounded.
Panel e _
o A grounding bus in a panel
BTG Board 38 2 shall be electrically con-
S : : nected to the panel,
Exciter Panel o '
(AVR, Field: 250x2." "2
Rheostat and ACB) : Grounding
- main line
‘Metal Clad . i}
' Switehgear 6i6kv | ¢ 150. 2 :
T o g T —
Power Center 100 2 ‘Bus in panel
Control
Center, 230V . 38 2
Diesel
Engine .| . 13gov -30 2
Panel,
DC Control Center “ 38 1
Lighting Distri-
bution Panel 50 1
Battery Charger 20 1
- Panel -
Loeal cgﬁt:ol Box 14 1 o Ordinary local control box
IR D ' : mounted on steel structures
by welding need not be grounded,
- E10-14 -




{e) Others

Wire Size Number of

Item (mm2) Grounding _ Remarks
Emergency Diesel - 250 _ 2 _ . Base plate shall be
Engine Generator : : grounded. :
Cable Tray o - - . 'To be welded to steel
structures. :
Overhead Grane = - - . Rails shall be gronnded;
‘Fuel 0il Tank _ 50 - 2 . Tenk wall and floating roof
‘ ' shall be grounded
:Hhter Tank i 50 1 -2
'(2) Main“grounding wire ST : {“”

The main grounding wire sﬁall consist of two (2):kinds. the
primnryrnain wire and the secondary main wire. It shall
be of mesh construction and applied to maintnin-;né'
_ gronnding nesistnnce value of less than. '-ohm;..
- The secondoy main grounding wire shnli be'connectedonith
:substation grounding wire. | R
{3) Wiring metnod
Connection of the main grounding wire ‘shall be carried

‘out by ‘ground connector or weldlng However, connection

ST,

of spots which require mechanical strength shall be
carried out by fastening, compression or crimp connecting
For connecting to each machlnery and equipment mounting
gtructures or hangers, the grounding wire shall be firmly
Fastened aftef.grinding the contrnct‘surfacenof the.

terminal.

- E10-15 -
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Cutting of the main grounding wire shall be carried out

by using steel saw after providing taping beforehand so
.that'the stranded wire does not become untied nor dust

. adhere to the wire. . . . = .

i0.1.4.6 DISTRiBUTION PANEL FOR CdNSTRUCTION AND INSTALLATION WORK

This distribution panel shall be used for the power source for

the site construction work and maintenance, The power source

shall be supplied from the'miscellaneoué distribution panel,

and at.least.fifteen {15) sets for unit No.l and ten (10) sets

for unit No.2 shall be provided.

(1)

(2)

Construction

The distribution panel for the construction work shall be

of'én-indodi or outdoor type, wall supporting and metal

clad type, and it shall have at its front a hinged door

with a stopper and 2 handle with a key.

 The distributidn.banel for the construction work shall

.hﬁvéra bﬁiit-in mdidéd type air circuit breaker,

Eerminals and a.éﬁble supporter.

The terminals shall have a.ﬁoﬁstruction facilitatiﬁg easy
and pfecisé cohﬂeétion with.the oﬁtdoor temﬁorary cables.
érdunding platé ' | |

The grounding plates shall be attached at the bottom part

of the distribution panél for the field wbrk, and the

'plaées'éhai1 be_Qf'é construction facilitaﬁing easy and

preéise-connection of the outer grounding wire.
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10.1.4.7 PAINTING

(1)

"For equipment and materials which may be exposed to

Painting method
As the painting work may'be carried out during operation
of the machinery and equipment or during preparation for

operation at the final stage of the conetruction work

the painting work shall be carried out in accordance with

the following instructions 80 as not to cause any damage

to the machinery and equipment.

"Sufficient surface cleaning shall be pr0vided prior

to painting. ‘ ' _ | ) {f\

S

After surface cleaning, the color to be painting shall be

confirmed.

One coat of paint shall be applied after completion of

Tthe installetion of the equipment.

For exposed metal conduits. accessory supporters, boxes,
and other parts speCified in particular on the occasion
of the inetallation work of the metal conduits, two costs
of baee metal ruat-proof paint and two coats of finish

painting shall be applied

—
J
R

-corrosion gas, rust and corrosion~proof painting shall be

applied

In case of galvanized materials, painting need not

necessarily be carried out. unless specified otherwiae.
Painting of eupporting fixing and wall penetrating parts

shall be carried out.

- E10-17 -
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10.2 FIELD TEST

The field test shall be provided for all machinery, equipment and
wiring to be supplied in this specification.

The field test shall be carried out attended by the Owner and

the Engineer on the occasion of installation of the machinery and
equipment and on trisl operation in regard-to the following
items.

Prior to the field test, the Contractor shall draw up test

procedure documents and submit them to the Owner and the Engineer

for approval.

All temporary equipment, testing devices, gauges and meters,
recording sheets, etc. required to provided the field test shall

be supplied by the Contractor.

10.,2.1 TEST METHOD DOCUMENT

The test procedure documents shéli.incluéé, but not.be limited
to, the following ifems. |

Date

Tested machine

Test item

Test method

Test results

Number of testing operators

List of tested machines and instruments

Countermeasures for safety
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10.2.2 TEST ITEM

The following tests shall be carried out, but shall not be

limited to the items below.

{1} Generator -
Meggering
Withstand. voltage at commerclal frequency
Shaft voltage measurement
No load operation
Vibration meﬁsufement
Air gap.measurement

- RTD circuit check
Exciter and AVR
Sequence
Static chﬁracteristic

" Dynamic characteristics
Hz'gas leakage |
Sense

(2) ZIsolated phase bus duct
Meggering
Welding check
Withstand voltage

Temperature

-~ E10-19 -~
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(3) Potential transformer
Meggering
Withstand voltage
Polarity test (including cable, termingl box, panel
terminais)
Burden measurement (including cable)
(4} Currvent transformer
Meggering
Polarity (including cable, terminal box, panel terminals)
Burden measurement (including cable)
(5) Power transformér
Insulation 0il withstand voltage test
Withstand voltage test at commercial frequency
- Ratio
Polarity
Phase angular
Cooling pump and fan
Protective device

Noise measurement

(6) Metal clad switchpear, power center, control center, panel
and board
Sequence

Withstand voltage(metal clad switchgear only)

- E10-20 -.



{7) Battery and battery chargér
Battery charger
Meggering
Sequence
Battery
Electrolyte specific gravity measurement
.Vaitage messurement
{8) CVCF
Heggering
Sequence
.Operatiaﬂ
(9) Motor
Meggering -
Withstand voltage ( V motor and cable only)
No load operation
On load operation ( V motor only)
(10} Disconnecting switch
Air piping leakage
Operation:
Contact resistance measurement
Sequence
Withstand voltage test at commerciél ffeﬁhency
{11) Lightning arrestef |
Meggering
(12) kV Overhead line
Meggering

Withstand voltage test at commercial frequency

- E10-21 -
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(13)

(14)

(15)

(16}

(17)

(18)

(19)

(20)

.GV Gable

Meggering
Withstand voltage
Grounding
Measurement for grounding resistance (by voltage drop
method)
Emergency diesel engine generator
 'Séquence
Protective device
No load
On load_
Temperature
Noise measurement
Relay
Characteristic test on setting tap
System operation charactristic
Watt hour meter
Characteristic and accuracy
Meter |
Accuracy
PABX | |
Operation maggering'
Operation test (éxchanger trunk board)
Combination test of toll dialing for all stationé
Lighting
Megéering
Illumination level measurement

AC-DC automatic changeover
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(21) Telecontrol equipment

Sequence

10.2.3 OVERALL TEST
_ Overall interlock
‘Sense
Parallel operation
Starting transformer and auxiliary tr;ansformer_ _changeover
On load
Dump

)

Generator and transformer heat running

()

- E10-23 -
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SPARE PARTS FOR GENERATOR AND ELECTRICAL EQUIPMENT

The foilowing.minimum required spane parts shall be provided. In
addition, ﬁhe.Tendener shall propose the recommended spare parts

for the generator and electrical equlpment as statéd in Clause PA.14
of "Spare Parts® in Section IT of Volume 1.
(1) Common Parts

Numbers of spare

{a) Panel and board

)

{

)

';'z_»z—az !

control center

- Ell-1 -

each

Indicating lamp (anluding type 2002
announciator lamp)
Lamp 1ens and globe each type 100X
Lamp socket with resistance each type 50 sets
or transformer
Main protective relay (except each type 1 set
over current relay)
Over current relay each type 3 sets
Auxilinfy relay {(including each type 20 sets
time relay) ' S
Control switches and changeover each type 5 sets
switches
Push button with indication 1amp each type 20 sets
(serles 1I) :
Push buttons each type 10 sets
Recording charts, pens and ink each type for 5 years
Closing and tripping coil for each type 5 sets
VCB and ACB :
Enclosed fuses each type 2002
_Molded type ACB each type 10 sets
‘Magnetic contractor each type 10 sets
Thermal relay each type 10 sets
Control transformer in each type 3 sets



(2)

{b) Motor
Bearing
| Brusﬁ of bc motﬁr
{e) Gurrént tfénéformer

(d) Potential transformer

Special Parts

{a) -Generator
Generator bushing
Vibrdtiﬁn detector
Packing, gasket, packing compound
Beﬁriﬁg and assemble |
| 6i1“se§i‘rings and-o-fiﬁgs
Brush
Brush holder
éoéliﬁg-air filter for
(B) JExéifer.aﬁd AVR B
Control device
Module
(c) .Hz gés conﬁroi cubiéler
Silica gel
- Hy gas reducing valve
(d) . Seml oil unit
Packing and gasket

Differential pressure control
. . valve

{e). Isolated phase bus duct

Insulator'

- E11e2 -

2002 all qf mqtors
each type 2007
each class ratio_z sets

each class ratio 1 set

1 piece

1 piece
4007
1 set

2 sets

1,000%

10 sets

2002

1001

2 of each type

2001

1 set

4002

1 set

4 sets -
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Potential transformer

Secondary fuse

Current limiting fuse for
primary

Main transformer

High tension side bushing
Low tension side bushing
Burséing plate h
Packing éna.édsket“

Removal type unit'radiator
(including ‘fan and motor)

Thermo element of temperature
detector

Silica gel

Insulation oil

(h) Auxiliary transformer

High'tension side bushing
Low tension side bushing
Bursting plate

Packing and gasket

 Removal type unit radiator

Thermo element of temperature
detector

Siiica gel

Insulation oil

2002

2008

1 set
1 set
2 seﬁs
2002

1 set
2 pieces

200%

600 litres

i piéce
1 piece-
2 gets
2002

1 set

z.ﬁieces

2001

600 litres

Lightning arrester with condenser 1 set

(i) Starting transformer

Same as Item (h)
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{jy 6,600 V M/C
PT primary and secondary fuse
VCB assembly
3000 A
600 A
{k) 400 V power center

PT primary and secondary fuses

2002 each

1

3

set

sets

2002

Movabie and fixed contractors for ACB

3000 A
600 A.
Complete assembly of ACB
3000 A
600 A
(1) 400 V Control center
.Uhit assembly
{m) 3istrib§tion panel

Molded type circuit breaker

- Ell-4 =
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(n) ¥mergency diesel engine generator
Diesel engine
Admission gear rods
Exhaust gear rods
Piston rings
Connecting rod bush
Cylinder head and accessories
Admiséion valves
Exhaust valves

f}r Valve spring

_,.M“'“v

' Injector
Injector holder
0il-cartridges
Joints

Generaﬁor
- Brushes
Bfushﬁholder
Control device
Module

e _ (o) Batféry and battery charger

Battery cells

:égﬁiéff.éhﬁrget_
Moduié

Eiectronic'part

- E11-5 -

/8-y

1 set

~ 1 set

- each piston 1 set

1 set each piston
2 sets

each type 1 set
each type 1 set
each type 1 set

2 sets’

2 sets

2 sets

1002

2002
2 set
100X

2 sets of each type
11 cells

each type 2 sets

1002



{(p) Paging and clock
Paging handset
Speaker

Horn type
Cone type

(q) PABX
Fuses
'Lémp
Condensor
Varistor
Discharge tubé
Relay |
Resistor of reiay
Jumper wire
0il

Expendables

fusé for reﬁair

Power séurce equipment
'Batfery cells

Battery charger
Hﬁﬁule
electronic part

| Teléphbne set
{r) Giock
Stare clock

{8} Lighting

Lighting fixture except

mercury vaper lamp

- E11-6 -

-5 sets each type

4 gets each type

- 2 sets

 200% each type

2007 each type

2002

200% -

- 2007

50:sets each type
2002 each type
2007

2002

gach type for five {5)
years '

2002

11 cells

each type 2 sets

2002

25 sets

5 sets

each type 5 sets

Ph
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Lighting fixture for
mercury vaper lamp

Mexrcury vaper lamp

Power receptacle

- E11-7 -
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SECTION VI. PLANT COMPUTER SYSTEM

- CONTENTS

These specifications are prepared for two (2) units, Unit 1 and Unit 2.
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1. PLANT COMPUTER SYSTEM
1.1 SCOPE OF SUPPLY (for two (2) units)
The on-line computer system shall include, but not be limited to, the

following items.

(1) Central processing unit (CPU) w1th | Two (2) sets
main memory unit . : '
(2) Auxiliary memory unit g : Two (2) sets
(3) Process I/O unit Two (2) sets
(4) CPU and floppy disk device {FDD) '
unit cabinet Two (2) se;s
(5) Auxiliary memory unit cabinet | o Two (2) sets
{6) CRT controller cabinet Two (2) sets
- (7) 1I/0 unit cabinet Two (2) sets
{8) Termination cabinet Two (2) sets
fé) Distribution cabinet Two (2) sets
(10) Color cathode ray tubé (CRT) | Seven (7) sets
{11} :Printers : ' Six (6) sets
(12} 1I1/0 printer . : ~ One (1) set
(13) Trend recorders Four (4) sets
(14} Floppy disk devices Two (2) sets
(15) Hard copy unit- One (1) set
(18) 'Oﬁeratéz's console Two (2) sets
{17) Operator;s'console Twe (2) sets
(18) Printe; desks Six (6) sets
(19f .ﬁngiﬁeer’s desk | Oﬁe (1) set
. (20) Computer software including program One (1) set

memorized floppy disk

(21) Computer system dlagnostic software One (1) set
including program memorized floppy disk

- P10-1 -



(22)

(23)

(24)

(25)
(26)
(27)
(28)

(29)

. equipment

Testing of computer hardware and
software

Anchor bolts, nuts, anchor frames,
templates, insulation sheets, etc. fo

Power cables, control cables and
grounding wires

Conduits and ducts for ele;tficai
Expendables for trial operation
Training -

Special tool and standard tool sets

Operation guide training system by CPU

- P10-2 -
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set

set

set

set
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1.2 GENERAL INFORMATION

1.2.1 - APPLICABLE STANDARDS AND CODES

The following standards and codes of the newest editions shall be

applied.

Japanese Industrial Standards (JIS)

Japanese Electrotechnical Committee (JEG)

. Standards of the Japan Electrical

‘Manufacturer's Association (JEM)

Standards of the~lnternationa1 Standard Orgenization (IS0)

- or equivalent. standard

1.2.2 OQUTLINE

(l)

() (2)

(3)

)

'- éf.c!f%’ -

The-plant computer system shall have the Eunctions for data
logging, graphic display. sequence of event log, event recall,
trend record turblne startup sequence monator (TSM), alarming,
plant performance calculatlon, prewater treatment, water
treatment and waste water treatment perfornance, etc. The
above interface equipments shall be furnished to communicate

with the computer System.

'One (1) set of the computer system shall cover monitoring of

twa (2) power plant unit.

The computer system shall be installed in the computer room to

be constructed adjacent to the central control room for Units

No. 1 and 2.

-The perapherals for manumachine communication, data CRT display

unit alarm CRT display unit operator 8 console. logging
pranter, alarm printer, trend recorder, hard copy unit,

operator '8 desk and printer desks shall be installed in the

- P12-1 =



(3)

{(8)

(7}

central control room.

Two (2) sets CPU and Auxiliary memory unit shall be installed.
One (1)_set_shall'be for normal operatidn,'the other for stand-
by. The stand-by unit shall startup automatically by self-
trouble diaghosis. | |

The éeripherals,for the computer.engineer's communication, CRT
display unit, floppy disk, I/0 printer and engineer’S'desk
shall be installed in the computer room. For the operation
training peripherals, operation console, CRT, key board,
prineer. hard copy, etc, shall be-installed in thefmeeting
room.

The alarm CRT and two (2) trend recorders shall be mOunted on

the BTG board.

(8)

(9)

(10}

(11)

The i}o ﬁrinter and CRT unit with Eeﬁboard shall be provided on

‘the engineer s desk.

For the operator 5 communicatlon, the CRT unlt, operator 8

7console. hard copy unit and data prlnter shall be provided on
the operator’s desk.

The general arrangement for the computer system shall be as

shown in the Drawings for tendering HAT 1103 “Operating Flocr
Plan" and WITS-1001 "Conceptual Dlagram of Plant Control

System“

The unlt computer main system (CPU unit and each memory) to be '

offered by the Contractor shall have suff;cient rellability to

'ensure 8 mean,time between failure (MTBF) of 1onger than six
-(6) months. Any and all such MTBF in connection with

software[hardware failures shall be included in this

- P12-2 -
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.ya{éb. .

performance criteria,

The following definition for MTBF shall apply.

MTBF = Total time reguired for o eratioh - (Total outa e time

_Total number of failure

(12) The Contractor shall also submit a reliability prediction

report providing details of the predicted and guaranteed MTBF

figures.

The report shall include the following.

(a)

()

(c)

(d)-

The type of failure analysis perforimed on each system
offered. The Contractor éhali furnish all details of
predicted failure rates obtained from this analysis.

These rates will enable an estimate to bs made of the

manpower requirements and spare parts necessary to provide

- support to each system.

The mathématicél model shall be used to calculate the MTBF
éﬁd(;il factﬁr; thﬁt have resulted in deviﬁtions”from the
model.

The repork shall state whether or not actual temperature
rise measurements were made to détermine equipment
operating-température.

A section'stating_the system failure rate, the operational
failure réte and. the emergency failure rate shall verify
the predicted'and calculated MTRBF.

The Contractor shall provide detsiled availability:data

_ for each system. In addition, the Contractor shall

provide all manufacturer’s reliability and quality

assurance information to enable a maximum MTBF and minimum

- P12-3 -



Mean Time to Repair_(MTTR) to be achieved,

(13) Multi microprocessor an& high speed data highway are

preferred for data commnnication.

tl#) The configuration and technical specification of the unit

computer 3ystem shall be based on the process system, the

operatlon requirement of the unlt and all the descriptions

stated hereinafter.

included in the proposal

1.2.3 DESIGN DATA

. The specifications for the computer system shall include, but not be

‘1imited to, the following.

{1} Central processing unit (CPU)

-Logic circuit element

Arithmetic operation unit
Register

Number
tZ). Main memory unit
Capacity
Element
- Error check
Cyclé time
(3) Auxiliary mamory unit

‘Fixed head disk or
Ic bulk memory

Capac;ty
Access time

Memory protection

- P12-4 -~

‘1L MB (minimum)

The configuration diagram shall be

Lol

LSI, MSI, SSI.

Binary parallel'-fixed point,
float;ng p01nt

16 general registers
(minimum}

Two (2) sets

S,
g \./

IC 32 bits

-Included -

0.5 sec/2 Bytes (less than)

40 HB

Average. less than 10 msec.

Included

ePh
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(4)

(3)

(6)

(7)

(8)

(9)

Number
CRT unit

Number of characters -

Number of colﬁré
Display tube
Rumber

Floppy desk
Storage capacit§

Number of connected devices

Number

‘Trend recorder - .

Numbeg.of pené
Input éignai
Number
6pera£or'§.c6hsoie;
Type |

Number

Pyinter

Printing speed :

Line length

_Number

Eﬁgineer's printer

. Printing: speed

' Linefleﬁgﬁﬁ -

Number

- P12-5 -

T™wo (2) sets

3,200 (80 characters x 40
lines) in minimum

Eight (8)

20 inch diagonal

Seven (7) sets

256 kB

Two (2) devices per
controller

Two (2) sets

Four (4) pens
4 « 20 mA

Four {4) sets

selective type with keyboard
function

Two (2) sets

132 characters/sec (more than)
132 characters{line (more than)

Six (6) sets

132 characters/sec (more than) .
132 characters/line (more than)

One (1) set



(10)

(11)

(12}

(13)

(14)

Process I/0 unit for one unit
Analog‘input uﬁit

Thermocouple

RTD (unit)

mA (unit)
Digital input unit
Pulse input uﬁif
Analog output unit
Digital output unit
Hard copy unit :
Type

Number -

Copy size

Printer desk

bPimension

.. Number

Operator’s console desk

with CRT, keybdard,
and hard copy unit

Dimension
Number
Engineer's desk.

with CRT, keyboard and
printer

Dimension

Number

~ P12-6 -

One

{1) set -

Oone

One (1) set

One (1)} set'

One (1) set

One (1) set

(1) se;

One set

(1)

A
"\«.,,,/

Multi colors

one (1) set, selective use for
No., 1 or No. 2 unit

A4 {215.9 x 279.4 mm)
(W) (D) (H)
800 mm x 700 mm x 700 mm

{(Tentative)-

Two (2) sets

(W) (D} (H}
2,100 mm x 900 am x 750 mm

Two (2) sets

(W) (D) (H)

-1,250 mm x 1,000 mm x 750 mm

One (1) set

G-PEY
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1.2.4 PERFORMANCE AND GUARANTEE-

(1)

(2)

(3)

| MTBF

Availaﬁility tést

An availability test run shall precede take over of the

cémbutef system;

The availability of computer system shall not be less than

99,52 for a tested period of three {3) months, and shall apply

to all equipment included in take over,

A guaranteed figure for availability shall be stated in Clause

1.2.4 {(2) in this Sectidn.. | |

Guaranteed capabiliéf.of comﬁuter éys;em

(2) The computer system shall bé.gﬁaranﬁeed wi;h fespect to
the fcllowing items, | | .

* Avallability factor of computer 99.5% or over

system
* MTEBF of main computer equipment - 2160 hours or over
* Test period o 90 days

In case the computer system is disqualified as a result of
tests on MTBF or availability factor, the said tests shall be
carried out successively for another three (3) month.

Depending upon the actual circumstances, however, such matters

: shall be. solved qpon;negotiation between the parties concerned.

Any defective equipment found during the test shall be

”repaired.;remodeled,or replaced by and at the expense of the

-, Contractor,

The availability factor is expressed in detail as follows:

LT+ T2 + (T3 - T°3)
Availabillty factor - Tl n T2 T x 100 (2)

S TI 4 T2 + (T3 - T'3)(hour)
7

- P12-7 -



The degree of effect factor is expressed in detail as

follow.
Avallability factor = x 100 ()
Tl + TZ + T3
Ty + Ty
MTBF = . . (hour)
£i

" On-line operation time

Available on-line opécatlon cime

Computcr fcilurc tlmé B |

Compuccr.fcilure clme

Frequency of failureé couoted cegarding_thc HTBF of

pverall system

. Time disregarded for counting

ti (hour)
~witi (hour) -
Ki fi (Frequency/Number of times) -

. Weighted factor of overall computer system failure

(in cese two or more troubles have occurred at the same

. time, the respective weighted factors ‘shall be added.

where
o
-T2 &
T3
Crse g
F 3
T4 2
T3 =
T3 =
F. =
wi:
ti
ki = 1:
ki = 0:

However, the maximum value of wi shall be 1)

The wcighting factoz of the respective equipment for
the computer system shall be as indicaced:in Table 1.
Actual failure time.of computer3= |

In the case of fallures counted for MTBF

Calculation of the computer overall system

In the case of failures which are not counted for MTBF

calculation of the computer overall system

- Pl2-8 -
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f1

:  Actual frequency of computer failure (downtime)

On-line operation time: - T1

Time (duration} when the computer system has been in operation

while demonstrating lits necessary functions without any trouble

.- in both the hardware and software (program)

. AvailableIOﬂ-line opeiation time: T2

Time when on-line operation has not been executed, although the

computer system is available/ready for on-line operation or

when;on-line‘opé:ation-has been impossible due to defects in

the equipment or program other than those intended for the

test. - For example, T2 includes the folloﬁing:

(1)

(2)

{3}

Time when on-line operation has been suspended due to the

. convenience of the Owner.

Time when the computer system has been kept off-line for

. education and training in response to the request from the

. Owner.-

Time when é‘failure_in-the equipment’ or prograﬁ has made
it impossible to continue on-line operation as a result of
maloperation of the.Ownef's engineer who should have
ﬁaturallf complied with the instructions for operation of

the computer system.

. Meanwhile, it shall be a preréquisite that the computer

system to be procured under this project should ensure
easy operation-and maintenance .so that any plant operator

who has no professional computer knowledge or skill will be

‘- .able. to operate the system without any error. -

(4)

Time’ when on-line operation has.been suspended for

-maintenance offthe.eﬁuipment.other than that not intended

- P12.9 -



- for_ the test.
(S) Time whenlthe ambient conditions have not met the E
- .designated conditions as a reSuit of trouble in air-
conditioning or other equipment,
Meanwhile, this time T2 shall -be as short as possible and be applied

after sufficient discussions between the: Employer and Contractor.

COmputer failure-time.(downtimei: 73 and T3' - -

. “This time is the duration when on-line operation hds become
impossible or the function has been in trouble due 'to a failure
in the computer hard-ware or software during the on-line
.Qperation-time or available on-line operation time.

(1) Should any failure have occurred in a part of the
functions, the failure time (down time) ‘shall be corrected
- by multiplying a weighted factor (1.0 or lesé).
(é) In principle, the extent of trouble shall be evaluated
- {decided) based on the-dégree'bf-the:effect of- the ﬁrouble
upon the-system_éccording to the categories indicated in
the table below. For-furthér'detﬁil, refer to the
weighted failure factors indicated in the Table-1 attached
hereto.
. {3y The failure time shall be measurea-(ccunted) on the basis
of 8 unit of one,(l)*minute.'ﬁnd‘in case the failure time
. is shorter than.onef(l)rminute;:the_time“bé counted up aé
-.ong (1) minute. oo
{(4) Meanwhile, the follqwing:ﬁime'(durations)fshall also be
counted-as,thexcomputer.failpre:time”(dpﬁﬁﬁime)s

(a) Time required for checking the computer system using

~ P12-10 = -
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“(b)
Lfe)

{4}

) | @

a test program after repair of the system.
Time required to reload a program into the computer
system after elimination of a failure

Time. required until completion of initializing the

-ghutdown: computer after elimination of & failure

In case a’ fallure has occurred due to thé same cause

~within one (1) hour after restarting the computer,

such failure shall be deemed as a continuocus failure

. time (downtime). .

Time: required until completion of initialization in

case the computer has been inifialized automatically
based on its self-diagnosis function. In this case,
however, the time (duration) shall not be included in
the frequency of failure (F) for calculating the

MTBF. . -

Concept of starting and ending points for calculating downtime as

well as the time to be disregarded for calculation (continuing)

(1) . The definition'of-’dentime

- Downtime is the. duration when the system does not work

{i} normally.

Downtime will cosmence from the time of declearation of system

_failu:e which is announced by KESC Engineer to contractor, and

cease to the time of declaration of system repair announced by

‘contractor to KESC. After that, both engineer confirm that

the failure is removed and the system is returned to normal or

not..

Downtime will be calculated to the nearest one minute.

And minimum downttime is also one minute.

Lod~y
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- {2)

Downtime will not be calculated.by the very tiny failure such

_as lamp damagerof_computer console, misprint which does not

affect the plant operation etc,
Downtime is-not calculated when the failed device/abnormal
function is backed.up by any other device/function.

Following is the example, but not limited to them:

{a) CPU failure of unit but automntically,re-initialized and

restarted again by,itself.
(b) Peripheral device failure but backed up automatically by

another peripheral without the loss of data.

_Time disregarded for counting: T4
- In case the following troubles have occcurred, the downtime

shall be disregarded for counting even during the availability

or MIBF test.

Meanwhile, this time T4 shall bé as short as possible, and be

applied after sufficient discussions between the Owner and’

Contractor..

{(a) Time when it has not been allowed to start repair or start

of repair has been delayed due to a reason on thé'part of

the Owner after occurrence of a failure
(b) . Time when it.has been impdssible to: use the computer due
to periodical inspection, extension of modificatién of the

computer.

- P12-12 -
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1.2.5

1.2.6

TESTING
The Contractor shall execute the following tests and inspections

during manufacturing and field construction.

The test and inspection reports shall be submitted to the Owner

and the Engineer fot approval.-
The test items marked "*" below shall be carried out in the presence
of the Owner and the Engineer.
{1) Shop test
Dimensional test
Peripheral running test
Power.suppiy-test
* Software teét
Scanning and alarming
Process calculation
Data iogging and data display
Operator communication
(2) Field'test
Sensor test
Function test

Availability test

TRAINING
All training to be given in ccnnection with the software and

hardﬁaré for the coﬁputer system shall be provided in accordance

with the provisions in Clause PA.29 of SECTION IV in Volume 1

“Conditions of Particular Applications”.
(1) The training for the Owner's engineer regarding the computet

system shall be caxried out in two (2) group, one for softwaré

- P12-16 -



(2)

and the other for hardware.
The training shall be given at-thé training school .and the

factory of the manufacturer. Moreover, on thé job training

‘shall be provided by the manufacturer after the computer system

has been installed at the West Whar{ Thermal Power station.

- F12-17 -
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1.3 TECHNICAL INFORMATION

1.3.1 POWER DISTRIBUTION AND PROTECTION

The compcter system cabinet power distributlon and protection syetem

shall ccmply with but not be limited to, tha following.

(1)

(2)

The electric power source shall be AC 220 V. 50 Hz frcm CVCF.
The incoming CVCF power supply to the computer shall terminate

ina distrlbution cabinet. Breakers shall be p:ovided in the

' panel for all power supply branch C1rcuits to the equipment in

'the cablnet and to system peripherals.

The low voltage Ac and DC branch c1rcu1ts supplyang ccwer to
the system cabinets shall be fused Fuses shall be used for
both DC branch carcuits, whlle one fuse shall be used for non-
grounded wire. The power supply circuits for contact input
sen31ng shall be fused for groups of not more than 16 inputs

per fose.'

1.3.2 CABRINETS FOR COMPUTER SYSTEM

The cabznet for the computer system shall consist of, but not

limited to the followang.

1y

(2)
(5
(4)
(5)

- (6)

CPU and FDD un1t cabanet

Auxilaary memory unit cabinet

CRT_controller cabinet

1/0 device cabinet
Termination cabinet

Distrzbution cabinet

'The design of the respective cabinets shall be in accordance with

Clause 2 1 of 'Panels and boards“ Section II of Part 1. All

- P13-1 -



1.3.3

1.3.4

cables for the respective panels shall, in principle, the drawn in
from the bottom of the panels. | |

The cabinets shall be designed to be protected from dust.

' The Gontractor shall furnish the base frame, anchor bolts, nuts,

templates, insulation sheets, etc., for the cabinets.

“CABINET WIRING

'The computer system cabinet wiring shall comply with the following.

{1) Terminals for incoming signal cables shall be screw connections
for twisted pair ehielded wire. Terminations shall be provided
hfor all necessary shields.

(2)7 All terminals shall be located for ease of aocess in a group
remote ‘from the IIO logic cards. The terminals shall be
suitably numbered for polarity and circuir identification.

(3)' All internsl wiring shall be number or color coded and all
connecting plugs shall have facilities for locking to prevent
inadvertent disconnection. |

(%) Interconnecting wxring shall be of a preterminated'tfpe hav1ng
4stranded copper conductors and non-flame propagating PVC
insulation, and shall be provided with steel wire or tape
armour and PVC sheath treated with a chemical additive to
resist insect attack. The connectors shall be of Elco type

with thread coupling, or equavalent.

CENTRAL PROCESSING UNIT

The central processing unit (CPU) shall be a digital programmable

computer for 3 real time and process interrupting environment. The

CPU shall consist of, but not be limited to, the following.

- P13-2 -
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(1)
(2)
(3)
(&)

(3>
(5)

D

(8)
(9)

(10)

A programming and maintenance panel

Minimum word length of 16 bits

Memory cycle time not greater than 0.5 micro-seconds

A hierarchical interrupting system for both wired and software
interrupting .

Parity checking

A real time clock having a stable crystal oscillator as a time
base to facilitate periodic task execution as well as elapsed

time measurements with an error of not more than one second per

-day.

The facilities shall be provided so as to enable the operator
Lo read_thertime and date and reset the clock after a power
failure.

Power failure auto-start

‘Modular IC memory.for system prbgrams supplemented by disk

Memory..

Watchdog timer

INPUT/QUTPUT SYSTEM-

The 1/0 system for the computer system shall be housed in the system

cabinets, and shall so constructed so as to enable modifications to

_ the number and nature of input points. ..

The input terminal and the input devices shall be designed to enable

a 107 increase of the respective capacity for future extension.-

The minimum gmouﬁt of I/0 signals of the computer shall be as

specified below; however, the Contractor shall consider actual

necessary 1/0 to meet the computer functions..

- P13-3 -



Point

(1) Analog inputs o 200

(2) Thermocouple inputs S g 400
(3) ‘kTD analog inputs S SR 11§
(4) Digital inputs 300
(55 Pulse inputs | 16 -
(6)  Analog outputs ' . ©10
{7) Digital outputs R : © 15

The Contractor shall supply anyiail additional equipment such as
reference junctions for thermocouples, power supplies and bridge
circuits for resistance temperature detectdrS'(RTD'95, power supply
"~ for -energizing, field contacts, and input equipméﬂflfdf signal range
changes and conversion curves.

All inputs shall be continually scanned and automatically updated
without interrupting the scanning, storiﬁg.'proceSSing-or'readcﬁt of
information. Periﬁdic checks shall be made of the accuracy of
measurement and conversion circuits.

Signal conditioning shall be provided at all input and output signal
terminals for protéction against voltage transients and to provide
nolse rejection.

protection shall be furnished against open-circiited, short-
circuited or grounded-analogue inputs. JInadvertent application of
the power supply on any input shall not damage logic inputs or’

affect other inputs.

- P13-4 -
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(a)

Analog Inputs
The analog input systems shall be designed to accept the
following signal ranges.

1V to 5V -

AmA to 20mA

~E{CRC) tyﬁe thermocouple inputs

T(GUC}-type thérmocOuple inpﬁts-

RTD (pt 100 ohm) supplies
Linearization and scale factor for each input shall be provided
as required to give outputs in engineering units. Multiplexing
shall -operate at a speed that complies with the time
requiremehts of the differenﬁ.functions.
Analog input logic shall have the following characteristics.
Differential, floating and high impedance (greater'tﬁanfl'

megahom). input circuit, owverall system accuracy +0.1% of - full

scale input, resolution of tone (1) digit (least significant

. digit of four (4) digit output).

(b3 ..

Digital Contact Inputs.

. The system shall -accept contact inputs from both normally open

and normally closed plant contacts.. The nominal rating of

these contacts shall be 300 .volts AC or DC, 0.5a, and the

Contractor shall provide a voltage greater than 40V DC and less

(c)

than 130V DC for the sensing of these contacts.

Pulse Inputs

" The system shall accept ﬁulse inputs in the form of repeated

contact closures. The Guntractor shall provide a voltage

~greater than 40V DC and less than 130V DC for the sensing of

these contacts.
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1.3.6 AUXILTARY MEMORY UNIT

1.3.7

The' bulk memory unit shall-consist of the following.

Fixed head disk or IC bulk memory

Average mccess time: Less than 10 msec.

Memory protection
In no case shall any recordéd data be“affected;b}'pbwer loss, and
the unit sﬁall.be restarted automatically on occasion of power |

interruption.

PRINTERS
The COnt;actpr shall provide identical“priﬁtersifor thé“fblloﬁing
controle.

(1) Data logging printer.

{2 Alarm printer

~.{3)  Operstor’s data printer-

{4) Engineer’s printer

The printers shall be of a dot matrix type using tractor-fed paper.
The column width shall be adjustable, and the number of columns
shall be more than 132. All printouts shall be on-lined fan-fold
paper with no data printed on the -paper folds.

The latest printed line of data shall be ¢learly visible to the

operator when viewed directly from the front of the printer.

- P13-6 -
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1.3.8

CATHODE RAY TUBE UNITS

The fqlloﬁing cathode ray tube {(CRT} units shallibe provided. The
CRT display shall facilitate operation guide, and acoustic

announcer shall be furnished for calling the attention of the
operation. :

(1) Alarm CRT unit

{(2) Engineer's CRT unit

(3) Pata and communication CRT unit

ALl CRT monitors and operation devices for ihe associated
controllers shall be capable of displaying alphanumeri; and’ limited
graphic character sets. Each cﬁafacter shall be displayed in any of
the following colorxs: red, green, blue, yellow,‘white, magenta, cyan

and black.

TREND RECORDER
The trend recorder shall be designed so that data of any range can
be input as required by the operater by selecting an optional analog

point from. the operator’s console..

. The trend input points shall consist of more. than five (5) groups,

per unit, and the maximum number of trend input points shall be (8)

points per group, per unit.

The number of pens shall be four (4) per units per one' (1) trend

recorder. Four {4) units of ‘the trend recorders shall be attached

. to. the BTG board.-

- P1l3.7 -



1.3.10 FLOPPY DISK DEViCE
The floppy disk de§ice-(FﬁD) shall be used for the-dump'aﬁd
compiler for data in the memory unit.
Thé number of floppy disk control devices shall be two (2), and the
devices shall be mounted on and connected to the floppy disk

controller in the CPU cabinet.

1.3.11 HARD COPY UNIT
The hard copy unit shall duplicate the graphic images, including
. lettering figures displayed on the CRT.tc-tHé.papér in ‘the unit in
accordance with thg,com@and;from the gperator’s console.: —
The paper to be used for this purpose shall be A4 sized ﬁlain
paper. The hard copy unit shall be capable of marking dot typed
colored hard copy, and shall feature easy maintenance. And shall

be possible to select either unit 1 or unit 2 by switching.

1.3.12 OPERATOR'S CONSOLE
The operator’s consocle shall be designed so as to enable -
communication with the data CRT and conversatiscnally executs demand
.0f the respective functions.
Functional keyboard shall be used for calling CRT display in:order
to simpllfy the operating procedure.
All function keys or push buttons shall be- prov1ded on the:
operator’s console, and the names of the respective functions shall
be entered on the key or push button heads.

The design of the operator’s console shall be provided by the

Contractor.

- P13-8 -
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1.3.13

PRINTER DESK

The size and number of the printer desk-shall be in accordance with

Clause.1.2.3 (12), and the desk shall be of a steel frame and plate

- construction with the surface belng finished with ‘acrylate resin

board.

The paper-shall be housed in the desk.

- The printer- shall be designed so as to be drawn out from the desk.

The cables shall be drawn up through the duct.

.. The data_logging‘and alarm printers shall have a soundproof cover

made of plastic, and the cover shall be'atfached so as to be opened

and closed as outlined in-the following diagram.

TYPICAL CONFIGURATION OF PRINTER DESK

' Logging printer Alarm printer

eSS asT -8

Printer desk 8ide view of printer desk
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1.3.14 OPERATOR'S DESK

. The size pf the opératnr'é.desk shall be in accordance with Clause
1.2.3 (13), and the desk shall be of:a steel frame and plate
conét#uction with the surface being finished with acrylate resin
board.

The data printer shall be.housgd‘in;the~desk,'and“docrs for

. replacement of paper shall be provided;at.the'front and rear parts
of the desk as well as_the-upper;part-df the desk. -

‘The data CRT wnits, hard copy unit and operator’s console shall be
provided in the operator's desk. - |

The cable shall be drawn up through the duct.

A conceptual drawing of the operator’s desk is asg indicated in the

diagram below.

TYPICAL CONFIGURATION OF OPERATOR’S DESK

#1- UNIT * S UNLT

=R T

‘i
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1.3.15 ENGINEER’S- DESK

_The size of the engineer’s.desk shall be in accordance with Clause
1.2.3 (14),-and the desk shall be of a steel frame and plate

. construction with the surface being finished with acrylate resin
board.
An IO printer an&-CRT-unit-with keyboard shall be provided on the
engineer’s &eskr |
The cables ghall be dravm up through the duct. -

A conceptual-drawinggof;the_engineer’s desk is as indicated below.

{f} _ TYPICAL CONFIGURATION OF ENGINEER®S DESK

A
Printer 7 N
s i il NERR Keyboard |} ‘gz
rﬁ --"‘—":..—-.7':-.&‘5
* t_....,..._.,.__r
O S E— Ea— J
'Enginéer’s desk Side view of engineer’s desk

- P13~11 -
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1.3.16 PROGRAMMING

The Contractor shall provide a complete'set_of programs for the

operation of the computer system. These programs shall be.a -

stahderd product of the Contractor, and shall have e-proven'record

of successful application in steam power plants.

(1)

(2)

(3)

(4}

(3

(6)

All programming shall be in modular form to permit easy
modifications, additions and deletions, and shall be carefully
and precisely documented so that the Dwner.caﬁ maintdin,
operate, and modify system programs without dependence on the
Contractor’s programmers. |

specifically, 202 spare space in large well located blocks
shall be left in the programs to provide for a reasonable
number of additional inputs, outputs, interrupts and interrupt
priorities.

The programs shall include a reel time executive. Syetem

programs, appllcations programs and dlagnostic programs.--

‘A high level on-line interactive compilerrshall be p:ovidedlto

‘permit modifications, additions and deletions of data base

po;nt modules using a polnt description in English and in

'engineering“unlts. The facility shall be available only from

the programmer’s terminal.

The programmer's terminal for the computer system shall
consist of a prlnter. a full alphanumeric keyboard and CRT
and shall provide complete programming communication with the
computer. _

All programs shall be stored in floppy disks and used for
program loading and compiling et:ﬁhe ﬁime of maintenanee of

the computer system and modifications to the programs.

- P13-12 -
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1.3:17

FUNCTIONAL REQUIREMENTS

The computer, systém, its peripherals and the software system shall

meet the following functional requirements.

(1)

(2)

()

(4}
(3}
(6)

1)

Scanning and alarming of all plant inputs, including analog

end digital and pulse inputs.

(&) All alarm and status messages shall be reported on the

alarm CRT on tﬁe'BTG board.,
(b)  Alarming and return to normal shall be reported on the
-alarm printer. -
(c) ‘An alarm lockout device and return push button shall be
.providéd on the operator's consple.
(d) TheICOntractof shall offer hiS'staﬁdard for CRT color and
flashing alarm method. .

Open circuit thermocouple detection and analog input ‘out-of-

‘range' reporting. -

. Operator adjustment of high, low and dedd band limits for

alarm.répcrting.:-
Removal and addition of points to and from point scans.

Removal and addition of points to and from limit checking.

The status of values, limits, on/off scan, etc., of any input

andfor computer internal reference point shall be displayed on

. the data CRT unit or printed out by the operator’s data

printer. . -

- Any pre—assigned groups of trend points or individual points

shall be displayed on the data CRT unit or printed out by the

operator's data printer.

~ P13-13 -



(8)

(9

(10)
(11)
(12)
(13)

(14)

(15)

{16}

The above groups of points or Individual points on a datas CRT
or the data printer shall be generated and modified as

required by the operator.

Display/update time and data. . -

All dummy values shall be able to be entered into any points,
All alarms including_'lockout of alsrm', ‘removal. from scan’,

*out-of-~scan’, eﬁc.,'shall_be reviewed on the data CRT unit or

- printer points.

The data CRT shall be so designed as to be used as an alarm

~ CRT.

The data log printer shall:be so'designed as to be used ;s,an
alarm printer. |

All languages to be printed'and displayed éhall be in English.
From the-programmer‘s_terminal,;it shall be possible to modify

data base module defining point description, conversion

:cqnstants._g:oup-aséignment.for any point, ete.- This

operation shall be interactive with engineering units for

point definition in the English:language.

Bﬁckup devices for peripheral. equipment

The peripheral equipment -shall be backed up mutually as:

follows.

(a) Mutually between the log.printer, alarm printer,
oberator's data printer and IiOrprinter.“'~

{b) Mutually between the alarm CRT, engineer’s CRT unit and

‘data & communiecation CRT unit.-

- P13-14 -
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(17} Point identification device (PID)} number
(a) The PID number shall be provided for the analog point,
pulse point, pseudo analog point, input point, constant
point and,calculation.ﬁoint.
~ (b) . All PID shéll be provided with the abbreviation symbols
of PID.
(c) The Contractor shail propese his standard formats of PID,

. abbreviations of PID snd indicationg of alarm.

(18) Alarming .

{i} Should any trouble arise in the main computer and peripherals,
. or should any plant input point reach an alarm point, all such
alarms shall be output or indicated on the CRT and in the
annunciatbr windows on the BTG board..
1.3.18 DATA LOGEING
The computer system shall be provided with the following three’ (3)
types of data logs. . |
Group data log
Demand log - -
{:} S Daily-log."

Equipment status log
The contractor shall propose his standard formats of such log

sheets.
The Contractor shall provide détails on log selection techniques,
and shall indicate the respective function keys employed for

display selection.

= P13+15 =
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(1) Group Data Log

(2)

The computer system shall have provisions for manual

initiation of the operator’s console and group data logging of

plant status at the following intervals.:

--.(a)- Group data logging shall be ‘selected for either 1, 5, 10,

30, minutes or one (1) hour intervals.
{b) Spot data logging (as rGQuested by'opérator)
The data logs shall contain a summary of the informa;ion
related to the boiler group, turbine group and electrical
group. -
At least ten (10) groups witﬁ=minimum‘20 points per_group'
shall be provided.. | |
Moreover, each group shall include the following informationm.
o Correct time (hours and minutes)

o Data (day, month and year)

‘o Unit identification’

o "GROUP DATA LOG" message, group number

ﬁemand Log | -

The computer system shall allow, on demand by tﬁe operator,
the following information to be printed out by the bpefator’s
data printer or displayed on the data CRI.

{(a) Alarm summary

(b) Bad input summary

(c) Deleted input summary

. {d) Alarm lockout summary

{e) Trend summary
{£) Turbine startup log

(g) Single and multipocint display

~ P13-16 =
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3)

(&)

(h)

Event recall - -

Daily Log.

The computer system shall have provision for automatic and

(a),

(b)

(c)

~manual indication of the operator’s consocle.

Data logging shall be carried out by printing out the
data of maximum 80 points per hour. Each point shall be
divided.into four (4) groups with each group consisting
of 20 ﬁoints.

Data from the times of 1:00 through 24:00 shall be
recompiled, and four (4) sheets of daily report shall be
prepared every twenty-four (24) hours.

The integrated average values.shall be printed out at the

- .- times of 08:00, 16:00 and 24:00.

(4)

(e)-

The historical operating time of the respective auxiliary
equipment shall be printed out at the time of printing
out daily reports every twenty-four {(24) hours.

The daily logging shall normally be performed every one

{1) hour, but may be selected for 30 minutes. Each group

shall include the following informatien.
0. Correct time‘(hours and minutes)
o  Data {day.-munth and year)

0 Unit identification

.0 "DAILY LOG" message, group number

Equipment status-log - .

This log shall be printed each day as an addition to the daily

logs.. On_thg.lastjday of the month, this printout shall be a

monthly summary of equipment status and accumulated hours

until outage for overhauling.

- PL13-17 -



1.3.10 TURBINE STARTUP SEQUENCE CONTROL (TSC)

(1)

(2)

(3)

(4)

The functions of TSC shall include monitoring of preparation
of turbine startup through to:turbine full are startup,

changeover of the MSV and/or initial lLoad as well as

.. instructions for operation guides to the operator.

The operation guides shall: be provided by performing graphic

.display of messages on the alarm CRT unit and printout by the

operator’s printer at the following break points.

{a) Caléulation of turbine startup schedule

(b) . Preparation of turbine startup

(c) Rub check
(d) Acceleration
(e) Rotation speed hold and turbine acceleration

(f) Rated speed

{g) Synchronizing and initial load
(h). Turbine valve changeover.
The turbine startup schedule shall be calculated from the

" current ‘plant status to completion of subsequent startup

procedures in order to reduce turbine stress.

Through selection of the TSC function from the operator
console, the computer system shall be ‘designed so as to enable
checking of the turbine first stage inner éurface temperature,
performance of turbine startup<SChedu1é'calculation and
display on the alarm CRT unit and'printout bf-su¢h”data-hy the
data printer-of:the-following items.

(a) First stage shall inner surface temperature

'(b) " Reheat bowl inner surface temperature

(c) Main steam pressure'at"tufﬁine inlet

- = P13-18 -
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{d) Main steam temperature at turbing inlet
{e) Acceleration rate.

. (f) Rolling terminal speed for rub check
(g) Heat séak-at certaln speed’
(h) Heat soak at rated speed
(i) Initial: load

(j) Heat soak at initial load

1.3.20 PERFCRMANCE CALCULATION

_Performance calculations shall provide reliable information to the

plant operators on the performance of the plant. These

calculations shall assist in enabling attainment of optimum planﬁ

_operation efficiency and performance.

For this purpose, the actual §1ant operating condition sﬁall be
compared with targets of the performance which shallrheibased upon
the unit load and other variable‘parameters.'-The'above target
values of the performance shall be calculated based upon the boggie
curve memorized in the computer.

The calculation formulas for the efficiencj of boiler, turbine-
generator and plant shall, in principle, be the same formulas as
gspecified in "Guarantee and Performance® in Part II, Section I,

which are using for the performance test. The formulas of

~ Input/Output method shall be applied.

The efficiency'and performance shall be calculated with the

following items.

(1) Boiler efficiency
(2) Turbine-generator effibiency

(3) Plant efficiency at genérator end/sending out end

- P13-19 -



(4) Condenser performance

{5} Terminal temperature difference of each feedwater heater

The cycle of caléulation shall be within five (5) minutes, and
scanning of the respective pointas réquired for calculation shall be
made within 4 - 60 seconds.

The Contractor shall submit the detailed formulas and methods for

each calculation to the Employer and the Engineer for approval.

1.3.21 GRAPHIC DISPLAY
(1) The computer system shall be provided with facilities- for
graphic displays such as flow diagram, bar.chart curve, and
group data as envisaged ‘in the following. Therefore, the
Contractor shall be responsible for providing the following
fifty (50) programmed graphic displays..
{a) Turbine startup schedule and. turbine startup trend curves
{b)  Turbine metal temperature-:
{c) Supervising of turbine bearing vibration
{(d) Supervision of boiler, turbine and_generatof'
-(e)  Boller/turbine steam line.:
- (£) Boiler flue gas/air line
{g) Bearing température of auxili#ry equipment
(h) Measurement of. chemical values
(i) Measurement of vibration 'of turbine aﬁd bearing métal and
oil temperature |
(j) Condenser system monitoring
(k) LP feedwater heating system
(1) HP feedwater heating system .

(m) Generator .
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(n) Unit electric sinple line diagram
(o) Boiler superheater metal temperature (secondary)
(p) Boiler superheater metal temperature (final)
{q) Boiler reheater metal temperature
{(r) Chemical analysis
(s) Daily log display/correct menu
(t) Daily report .display/correct menu
‘{u) Trend display menu -
{(v) Group data log menu
(w). Analog ‘trend recorder‘menu
(x) - Plant graphibtdisplay menu
{y) .Others s
(2) Measurement information for each displayed point shall include
the following.
(2} Input identification code

{b) ‘Actual updated:value

1.3.22 SEQUENCE OF EVENTS LOG. .. -
The facility shall printout data in time sequence 6rder from the
date printer;.
The time resolution shall be- made in less than 1 millisecond The
'maxlmum number of: input*p01nts shall be 60, and the respective

input points shall be submitted to the Engineer for approval.
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1.3.23 EVENT RECALL

1.3.24

Tk

"In the event any trouble should arise at 86G, MTS, MFT or other

main equipment of the plant, the data at the predetermined 20
analog points shall be printed out at intervals of io seconds §
minﬁtes before occurrence of such tfquble and ‘5 minutes after such
trouble.

Such analog peoints shall be called optionally from the operator's

console, printed out by the alarm-priqtér, and reviewed or added

from the operator’s console.

OPERATION GUIDE TRAINING SYSTEM BY CPU. -

Trhiniﬁg fuhction are as follows.

Over all plant .start up & shut down flow chart

* B/T/G start up time chart (curve), load up/down °

* Explanation of plant operation procedure‘& check points
CCR -
LOCAL

* Annunciator list & counter measures

*

Logic diagram

)

P

beiler, aux equipment . FDF, GRF; &H, damper
ROP, ABC, ABS

furbine, aux'equipment BFP, Cwp, CP, tq Turbiné Pass,
: - AQP, EBP, EHC; Valve test

Local facility S o W{T, PW{T, WM/T, CIT, intake:
Plant interlock

* Training mode
Text mode

Training mode
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* CRT graphics

#1 plant graphic
Aux equipment,
Local "

#2 Operation Procedure Ann,

< P13-23 -
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Training System Configuration

T ' Operator
| Btation

K. Board
H Li‘i; ‘- £
207!
_ CRT
Communicatiyn graph
interface
1 -
; ) fe]
oA gane

o

Unit Computer System

Printer

Hard
Copy

- Printer
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SPARE PARTS FOR GOMPUTER sysrzm e e

'l\
7

The following minimum required spare parts shall be provided In ‘

{
addition, the Contractor shall propose -the recommended spare parts,

\

accessories and consumables as is normally required for adequate
T :

operation of the computer system as stated in Clause 6 of "Spare Parts'

in SECTION 1 of PART II, ,;nﬁjxq

(1) Computer system

Cards : ‘ -One (1) set each

Indicator lemps .:“.::  . 2002 each | ‘f‘r;*“‘“”’“'
Fuses I 2002 each .

‘CPU power.unit T one (1) set each o
Standerd'erare'berts'wf " one (1) set each

(2) printer

Cards S \%_l One (1) set each
P — i
Paper for priﬁ;er L e 20 boxes
ST o :..‘-’-/’('- ‘ \\‘\) - //
. ST W e o
Ribbon - { . e 40 rolletrs <

Stock format paper - ;_4;:~«' 2000 sheet/box X 10 box

Standard spare parts

One (1) set

1

(3) CRT display sl T

Cards .77 One (1) set each
Standard spare parte_ - One (1) set
. cathode ray tubes ' One (1) set each

(4) Fixed head disk or IC bulk_
Cards : ‘One (1) set each
‘Standard spare parts xLi'One (1) set _f,

(5) Floppy disk devices |

Cards One (1) set each



(6)

(7)

Standard spare parts

Floppy disk

Trend rgcorder
cards
Pens

Inké'

Chart
Hard copy

Cards

Standard spare parts

Ribbon

Paper

- P20-2 -

One (1) set

Ten (10} sheets.

One (1) set each
One (l) set each
Two (2) sets egch

40 rolls

One (1) set
bne (1) set

One {1) set

2000 sheet/box X 10 box
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