1.3.31 PAINTING
(1) All exterior'surface5'3h3117be thoroughly cleaned, and
shall be given at least one base painting coat before
shipping. .
Coating thickness shall be 40 micfons.
(2) Tﬁe Contractor shall, at the site, paint the entire steam
_genefatqr and auxiliary equipment as specified in Clause

1.12 of "Painting” in Section II of Part I.

/—‘\..‘! l
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1.3.32 WELDING

(1)

(2)

(3

(4)

{3)

To the extent possible and compatible with assembled size
for shipment, the maximum amount of required welding of
steam generator pressure parts for boiler assgmbly shﬁll'be
done at the manufacturer's*shops.~'.

All welding of pressure'parts-shall-be subject to

inspection and shall be performed by welders duly qualified -

in accordance with the applicable standatrds snd deéé,:”
All welding shall fully comply with requirements of the
latest edition of the applicable sténdards_and codes.

207 of shop welded parts shall be inspected by non-
destructive test. All field welded parts shall be
inspected by non-destructive test in accordance wiﬁh the
applicable standards and codes.

The Contractor shall.pay special attention to keep all
wélding rods in géod condition at all times, particularly

at site.

-~ B132-1 -
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1.3.33 TEST AND TESTING MATERIALS

(1)

(2)

Test

The Contractor shall cafry out all tests which are

specified in Clause 1,2.5 of "Testing” in this

specification.

Testing materials

(a)

(b)

{c)

The materials and equipment necessary for construction
and field testing shall be included in thé scope of
supply, but shall not be limited to the items below.
Hydrostatic tést pumps

Alr leak test blowers and related equipment

Pumps for chemical cleaning such as chemical injection

pumps, circulation pumﬁs, ate.
Silencer for blowing out
Gags for safeiy valve test
All temporary materials for field testings
Field test piping for tests stated in Clause 1.2.5 of
"Testing™ in this specification shall be provided.
Necessary expendablés to be used during construction
and field testing shall be provided, but will not be
limited to the following.

Chemicals

Lubricants

Gﬁs

Reagents

Burner paéking

| Drum level gauge glass:
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Valve packing and gaskets

Burner tips
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1.3.34

SPECTIAL T0OLS AND STANDARD TOOL SETS
The Contractor shall supply the special tocls and standard tool

sets for the steam generator including gasket cutter.
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2. STEAM GONVERTER SYSTEM

2.1 SCOPE OF SUPPLY

The steam converter system shall include the following major

components with accessories, but not be limited, the followings.

(L)
(2)
(3)
(4)
(5)
(6)

(7)

8
(2)

(10)

(11)

Stéam converter with deaerator
Drain tank (Primary heating steam)
Steam converter drain cooler
Steam converter feed water tank
Steam converter feed water pumps

Safety valve, level control valves, strainers, orifice, check

- valves, stop valves, sight glasses, pressure gaugés and all

other necesesary fittings

Steam piping from the steam converter to:

(a) Heavy fuel oil heaters

(b) Heavy fuel oil suction heaters in heavy fuel 0il service
tanks

{c) Steam trace lines for all heavy fuel oil piping

(d) Steam heating coils of heavy fuel oil service tanks

{e) Central air conditioning unit and air conditioning unit
for computer room

(£) Others, such as steam hose connections for oil strainer
cleaning

Heating steam from pressure control valve to steam converter

Heating steam drain from the steamrconveftEr to the cbndenser

Heating steam drain from the items specified in (7} to steam

converter condensate drain tank

Steam converter feedwaterrmake-up piping from demineralized

water transfer pumps

- B200-1 -
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(12)

(13)
(14)
(15)

{16)

(17)

(18)

Steam converter feedwatef piping from steam converter feed;
water tank to deaerator on the steam converter

Drain.and-air vent piping

Control panel

Anchor boits, nuts, sLeeves; atc,

Special tools and standard tools including chain blocks with
trolleys

Cables

Insulation.

2.2 GENERAL INFORMATION

2.2.1 APPLICABLE STANDARDS AND CODES .

The steam converter system shall be designed and constructed in

accordance with the requifements of Clause 6 of Applicable

Standards and Codes" in Section I of Part I.

2.2.2 OQUTLINE

(1).

‘The steam converter shall be installed to supply low
pressure heating steam to the equipment which may be
-subjected to oil contamination in the_steam drain lines.

The heating steam drain shall be returned to steam converter
-feed water tank,

House boiler steam will be used as back up steam when steam
from the steaﬁ converter is mnot ﬁsed.

In this case, the heating steam drain will be returned to
ﬁoﬁsé boiler drain collecting tank.

'_Steaﬁ converter, its auxiliafies, tank, control panel, etc.,
‘shall be installedrﬁnder the sunshade having a monorail.

The sunshade and the monorail shall be designed by the
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(2)

(3)

4y

(5}

level control valve for steam converter tube side level.

Contractor.

Two steam converter feedwatef pumps shall be provided.

One (1) sét shall be for normel coperation and the other for
stand~by.

The stand-by pump shall be automatically started up under

“the low pressure of the pump discharge piping. The steam

converter feed pump shall take suétion froﬁ steam converter
feedwater tank and discharge the feedwater to the steam
converter through a level control valve for the steam
converter, steam converter drain coeler and deaerator.
M;nlmum flow line shall be provxded at the pump discharge .
side to avoid overheatlng of the pump. |
Heatlng steam plplng to the steam converter'shall be
supplied from H. P. auxlllary steam header through the
terminal point at a pressure control valve for the secondary
steam. -

A pressure relief valve shall be fitted doWnstreém of the’
pressure control valve. |

Heating steam drdin shall be led to the condensér through a

Steam converter system shall be operated at the local

control panel.

- B200-3 -
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2.2.3 DESIGTN DATA

(1

(2)

(3)

(4)

(3}

Steam converter

(a) Type - .- R Horizontal, U tube
- {b)} . Number - - One (1) set

-{e): ‘Installation - Indoor

{d) Heating steam 17 kglcsz at approx. 350°C

maximum -
(e) Secondary steam - -
" "Capacity - .- -To be decided by the Contractor
Pressure 4.0*kglcm2

{(Saturated steam)

Drain tank: .

(a) Type : - “Vertical cylindrical -
(b);.Number SRR x One (1) |

{(c) Capacity . To be decided by the Contractor

Steam converter drain cooler

- {ay  Type - - - Horizontal tube type
(b) Number One (1) set
'{ey Capacity ' To be decided by the Contractor

Steam converter feed water tank

(a) ~Type - Box and atmospheric pressure
{b) Number One (1)
{c) Capacity . /.. . To be decided by the Contractor

Steam converter feedwater pump

(a)  Type : . .. .- Horizontal, centrifugal

.(b)'-Number“?? i X Two (2) (One set for stand-by)

(¢) Capacity » To be .decided by the Contractor
- B200-4 -



2.2.4 PERFORMANCE

(1)

The steam converter shall be installed to supply low

pressure heating steam to the equipment which may be

subjected to o0il contamination in ;he steam drain lines.

The heating steam drain shall be returned to steam converter

feedwater tank, |

Steam generating capacity of the steam converter shall be

able to supply the steam for the following two cases..

Case 1 (In winter) Ambient-temperaturé el 8%

(a) Steam supply to steam trace lines from oil receiving
tank to service tanks.

(b) Séeam supply to heating coils of oil service tank to
maintain outlet oil temperature of 45°C.

(c) Steam supply to oil heater to inérease oil temperature

. _from 45°C to 95°C.

‘Case 2 (In summer) Ambient temperature ..... 32°C.-

(a) Steam supply to steam.trace lines from oil receiving
tank to oil service tanks

(b) Steam supply to heating coils of oil service tank to
maintain outlet ﬁil_temperature of 45°C.

(c)} Steam supply to oil heater.ﬁo increase oil temperature

_ from 45°C to 95%

{(d) Steam supply to air conditioning unit for maximum 

service condition

The Contractor shall guarantee the values of steam flow and

secondary steam pressure as given in the Tenderer’s data

sheets for the steam converter.

= B200-5 -
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2.2,5 TESTING
The Contractor shall execute the following tests, and shall
submit the reports to the Engineer for approval.
{1)  Shop-test
{a) Steam éonverﬁer and.steam converter drain cooler
:Hydrostatic tests for shell side énd tube side
(b) 5rain_tank
Hydrosfatic teét
(é)"Stéaﬁ eéﬁvertéf feeﬁwater pump
Pump performance testé
{d) Steam converter feedwater tank
. Water filling test
(e) Control panel
Withstand.voltage test
‘2) Test.at Site
| ‘Thé‘Confractorr§h;lllexécu£e the stéam éonvertef,performgnce
test at site in regard té the total system in the presence
of the owner and the Engineer. The necessary equipment
and instruments for the performance test shall be prepared

by the Contractor.

2.3 'ACCESSORIES
{1) Therhebésséfﬁiﬁﬁérating piatfﬁfm, supﬁérting structure,
Ifoundéfion 561t$, nuts, sléevésf‘piping for maintenance. e;q.,
ghall be p;ovidéd. k | |
£2) .Maihﬁenancé ana overhauliﬁg devices, such a&s monorail, chain
block. eye‘piates;:etc#,.shall“be provided for the steam

converter system.
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2.4

2.3

2.6

2.7

INSTRUMENTATION

Thermometers, pressure gauges, level gauges, etc., shall be
provided. 04l detector shall be provided on gteam convertér
feedwater tank. The signal of oil detector shall be transmitted to

central control room.

INSULATION
The Contractor shall insulate the steam convertor and its related
auxiliaries, heat exchangers and piping in accordance with Clause

1.11 of "Insulation®™ in Section If ofIPartII.

MGTOR

The motor shall be in conformity with Clause 2.2 of "Electric Motor"

in Section IT of Part I.

PAINTING

Tﬁe painting shall be in conformity with Clause l.iénaf ;Paiﬁfingi in
section Il of Part I.- | o

CABLES

The Contractor shall furnish the power cables, control cables,

cable ducts, trays, conduits and grounding wires for:the steam

converter system,
Further information regarding scope of work and material supply. for
all items iﬁ the above shall Bé in accordance with Gl&ﬁéé io.of

“Erection* in Section V of Part Ii.

SPECIAL TOOLS AND STANDARD TOOL SETS:
The Contractor shall provide the épecial tools and standard tool-

gets for the steam converter system.
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3. INSTRUMENT AIR SYSTEM

3.1 SCOPE OF SUPPLY

The instrument air system shall comprise the following ma jor

components with accessories, but not be limited to the followings.

(1)
(2)
(3)
(4)
(5)
(6)
)
(8)

(9)

Suction air filters

Compressors and drive motors

Loading control equipment for compressors

After coolers

Alr receiver

Alr dryer

Pressure'regulators and air filter sets

Drain traps, safety valves, check valves, stop valves,

golenoid valves,

flow relays, sight glasses, pressure gauges

and other necessary devices.

Interconnection piping

(a)

(by

(c)

(dy

(e)

(£)

(8)

(h)

(i)

between suction filﬁer and air compressor
ﬁefeeen eir-coﬁffessoi aﬁd.after coelef
betﬁeen after cooler and axr.recelver
beeeeeeralr‘receiver and air dryer

between air dryer and pressure reducing valve

between preSSure reduexng valve and air f;lter et

Ibetween air fllter set and main piping for the steam

generator and steam turbine

between main plbing and all 1nstruments for the steam
generater and steam turblne |

between main plplng and outlet piping of the dryer

future connectlon with valves
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(k) Instrument air piping for the steam turbine shall be

referred to relevant Clauses for "piping for instrumentation"

of Section II of Part I.

(1) Drain piplng

'(m) Others

(10)

(11)

Special tools and standard tool set

Cables

(12} Control panel for compressors

(13) Anohor bolts, nuts, sleeves, satc.

3.2 GENERAL INFORMATION

3.2.12 APPLICABLE STANDARDS AND CODES

The instrument air system shall be designed and constructed in:

accordance with the requirements of Clause 6 .of "Applicable

Standards and Codes® in Section I of Part I,

3.2.2 OUTLINE

(1)

(2)

TwO (2).sers of insrroﬁent.air coﬁpressorsrsheii be
installed for therconrrolﬁair.souroe.of'rﬁe plenes

One (1) set sheii eleaysebe in opereriop;'ano the other
shall be for stand-by. S R
The stand-by compressor.shall be auromatloally started up
by the low pressure signsl from rhe pressure switch of the
air receiver. | | | N o '
These instrument compressors shall.pe‘operated
suroestically. The compressors shall be operated
alternately to balance the operating hours of thei
compressors; | 3 | - .

The delivery air pressore of oompreBSOr shall be

- B300-2 -
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controlled in the range of 5.6 to 7 kglcmag.

The compressor shall be of the oil-free type to keep

instrument air clean.

The compreséed air shall be sent to instrument air

recelver through the air after cooler.

Instrument -air shall be dehumidified in the dryer and

supplied to instruments or control system through the

pressure regulators and air filter sets.

(3) The following instrument air system branches shall be"

provided,.

(a) ‘Boiler control (STC, ACC, FWC, eté.)

{(b) Burner control system -

(c) Steam generator local junction boxes

(d) Reverse current valves of turbine extraction steam
line |

(e) -Turbine locql junction boxes

(f) Interconnection line for mneighboring unite -

.(g) Instrument and electrical repair room

3.2.3 DESIGN DATA

(1) Compressor

‘(a)

(b)

(e)

Typé l LVértical, belt driven, ail-frée,
| .reciprOQating. water.caoiéd.
Instailation Iﬁdoorr |
Numﬁers Two (2).éét§
i | ohé;for normal opéfaiion and the

other for stand-by
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(2)

(3

(%)

(3)

(6)

(7)

(d)

Discharge alr

_ pressure

(el
(£)
(g)

Motor
{a)
(b)

Capécity

Ambieni alr temp.-

Loading-unloading

control

Type

Numbers. -

Control panel

{a)
{b)
After

(a)

(b)

Air T

(a)

(b

..(c)

Type
Number

cooler

Type

Numbers

eceiver

Type

Capacity

Number

. Shell side:

7 kglcng

To be decided by the contractor

32%.

0% and 1001. two§step type

Indoor use, horizontal
Two-(2) sets

o

e,
K
-

self-standing, indoor type .

One (1)

Horizontal pipe line
Tube side : air

cooling water °

- Two:(2) sets

Vertical, cylindrical, _
, : : Oy

welded steel construction i

To be decided by the éontractor

One (1) set

Cooling waﬁef éhéil'be supplied at the compressor inlet in

the following condition:

Pressure

Temperature

Approx. 6 kg!cng ﬁax.

do?c

Drain from after coolers and air receiver shall be

collected by the drain funnel.
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{8) Air dryer.
(a). Type ' Refrigerative.'full§ automatic,

package type

{b) Installation _Indoor -

(c) Numbers Two {2) sets

(d} pressure . . - 7 kg/emg

(e) Capacity ~ . . 100X of actual ailr consumption

for one unit
{(f) Dew point of.-.
discharge aif -15° of less
(9) Pressure regulators and air filter sets
(a)  Type - - Self-operated regulatof”
" with filter (washable)
(b) 1Installation findoor and outdoor

{c) Reducing valves For 1.4 kglcm?g

.and air filter - . Required for instrument
seﬁ or other pressure
{4} . Rumbers.: - o | sef for each instrument
(10) Piping materials SGPW, or equal

3.2.4 PERFORMANCE
(1) Each compressor shall hé§e.the-capacity.actofding to the
requirement of.the systeﬁ at free air.
(2) _The air teﬁperathre leaving the after cooler shall be 45°¢
or ;ess.
(3) . The sound pressure level,shall-not,éxceed 85 dB at .one (1)}

meter distance when the center line frequency-is 1000 Hz.

LY The Contfa@torsshall'submit=to the Engineer the performance
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curves'which show the pressure, horéepower, capacity and -
efficiency of the compressors:

(5) Excess vibration of the piping, cooler and compressor shall .
be adjusted by the Contractor during field teétiﬂg."

3.2.5 TEST;NG
The Contractor shall executs the following teste and shall
submit the :esﬁlts‘tozthe Owner and the Enginéer.-
(1)} shop test
{a) Dimension check and visual inspection .~
(b) Performance tesﬁ
(¢) Safety wvalve setting:
(d) Hydrostatic test.for compressor cylinder, after’
cobler.'air receiver and air dryer
(e) Dew point test for air'diyer
{(2) Field test
(a) Operation test including measurements of noise level
_and vibration
(b} Safety valve setting for air compressor and airi'
receiver |
{c) Leak test for piping system

{d) Dew point test for air dryer

3.3 TECHNICAL INFORMATION
(1) The compressor shall be free-frbmiexcessiﬁe vibf&tiOn.-ncise'
and leaks under all conditions of operation.
{2} The air comp:eésor_shall beia'he#vy—duty;‘singlé'stagé_machiﬁé,
and shall be designed to deliver, as far as possible, air

free from any oil or oily vapors due to lubrication. -
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{3}

(%)

(3)

(6)

(7)

(8)

(9)

(10)

T

(12)

The comprcssor shall be factory assembled and provided with
suitable base plate, as required, with provisions for
mounting. on the foundations,

All electrical wiring and piping integral to the compressor
shall be factory installed, and shall have conveénient
terminal points for connection to the external wiring and
pipihg'systemss' o

The compressor shall be provided with the integral air
piping and beﬁring cooling water ﬁipingi and shall include
therm@meters; flow relays, flow glasses, pressure gauges,
pressure switches, pressure transmitter etec.

The stuffing box where the piston rod passes through the

cylinder shall be deepened and fitted with non-lubricated

- carbon packing to assure tightness without excessive

preséu:e and piston rod wear.
Frame of the compressor shall be completely sealed and

absolutely dust: tight.

" The opehings shall be sealed by lightweight covers to

permit easy ‘access to the frame interior. -
Window type or glass géuge type 0il level indicators shall

be mounted on the frame.

. The suction filter shall be of the cartridge type.

The coﬁpressor.cylinders-shall be automatically unloaded

during starting and stopping.

- The compressor shall include 0 and 1002 load-unload control

by automatic operation of inlet and outlet valves on the
cylinder during compressor operation. .

Thg'cpﬁpressor'shall be furnished with solenoid operated
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(13)

(14)

(15)

(16)

{(17)

(18)

{19)

(20}

(21)

{22)

c¢ooling water valves on the cooling water inlet lines, and

furnished with flow glasses on the outlet lines.

The discharge air temperature switch with alarm shall be.

provided for safety operation.

The cooling water supply shall be stopped automatically when
the compressor stops.

The compressor shall be provided with an appropriate'belt

cover for human protection.

The after cooler shall be furnished with a-draiﬁ separator,

drain chamber, level glass gauge, automatic drain trap, -
safety valve and thermometer.
The check valve shall be provided on the pipe liné betwesen

the ‘after cooler . and air receiver.

The air receiver shall be of the vertical cylinder type with

manhole, supporting legs, inlet and outlet}nozzles; drain
and.instrument taps. ..

The air receiver shall be provided with an automatic drain
trap.

The pressure switch to-automatically.start-thé,stand—ﬁy-i
compressor shall be provided on the receiver. -

The Contractbr shall furnish the base frame,  anchor.bolts,
nuts, sleeves and qther peréinents-for the .compressor, after
C§oler..air receiver, air dryer and ‘air filter;'

The drain trap for the air dryer shall have sufficient

capacity to: discharge the drain and oil mist from the air . -

line,

The dryer shall ﬁtilize inert gas,és its cobiing medium,

The dryer shall be provided with integral inert gas piping, .

- B300-8 -

O

e



s/~

(23)

(24)

(25)

(26)

(27)

(28)

(29)

(30

air piping, .and électrical wiring with all necessary
instruments.

The dryer shall havefone set .of stand-by compressor, if
required.

The air filter.sﬁall be of the vertical cylinder type with
inlet -nozzle, outlet nozzle, supporting legs and drain
nozzle.

The material of instrument air piping shall be SGPw; or
equal, -

The outlet air piping of air dryer shall be provided with
antisweat insuiation. A sufficient number of drain traps
shall be provided on the instrument air piping.

Further information regarding instrument air piping shall be
refered to the relevant Clauses for "Piping for Instrumentation®
in Sectiqn IT of Part I,

The electfic motor shall be in accordance with Clause 2.2 of
"Electric Motor® in Seﬁtion IT of Pa;ﬁ I. |
Control switches, indicating lamps, pressure gauges and
pressure switches shall be provided on the control panel of
the compressors.

Further information of the control box shall be referred to
in Clause 2.1 of "Panels and Boards® in Section IT of Part I.
A summarized alarm, operation signals and indicator shall be

indicated on the BTG board and AUXILIARY board in the central

control room.

Painting shall be in conformity with Clause 1.12 of "Painting”
in Section II of Part I.

The Contractor shall furnish the power cables, control cables,
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(31)

(32)

cablerducts,-trajs. conduits -and grounding wires for the
instrument air system.
Further information regarding scope of works and materisl

supply for all items in (30) shall be in accordance ‘with-

Clause 10 of "Erection” in Section V of Part II..

The Contractor shall provide the special tools and standard

tool setz for instrument air system.
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4. SERVICE AIR SYSTEM

4,1 'SCOPE OF SUPPLY

The service air system shall include the following major

components with accessories, but not be limited to the followings.

(1)
(2)
(3
(4)
(5)
(6)
(7)

(8)

Suction air filters

Compressor and drive motor

Inter cooler

Load control equipment for compressor

After cooler

Alr receiver

Drain traps, safety valves, check valves, stop valves,

solenoid valves, flow relays, sight glasses, pressure gauges

and others.

Piping
(a) betweénléuépion filter.and cﬁmprésso;
(b} ﬁetwéeﬁrcéﬁﬁ¥éssér:énd in£ef éooler
.(c). bééweeﬁ cbmpfgssorrand after ﬁosler
(d) bépweenréfte; c;dle;.and aif feceivér
(e) ;ir.fe;éive¥ tﬁ main piping.for steam generatér and
steam turbine | o
(£) main Qiping to all.eduipﬁént (iﬁc1uding_hqse
| :cdﬁneciibﬁ;) fo:-stéam.generatof gnd cémmon auxiliaries
{g) Service alr piping to work shops
(h) D?;in pipiné.‘ o ” |
(i) \Epnﬁé;£i;ﬁs Qitﬁ v&ivéé fif futﬁrefextension is plqnned)
(j)--Céntrbi ﬁaﬁel | .. | |
(k) Anchor bo;ts, nuts,.sieeves, ete.,
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(1) Special tools and standard tool sets
{m) Cables

(9) Lubricating oil tank

4.2 GENERAL INFORMATION

4.2.1 APPLICABLE STANDARDS AND CODES
The service air s?stem shall be designed and construcred in-
accordance with the requirements of Clause 6 of "Applicable .

Standards and Codes" in Section I of Part I.

4.2,2 OUTLIINE
(1) One (1) set of service air compressors shall be installed
for the service air whlch is used for asplrating air, air
:'supply for hose connections, etc.\ | -
{2) ‘The delivery air pressure of compressor shall be
controlled within the range of 5.6 to 7 kg!cm B
(3) A back-up control system shall be prow;ded 80 as to
maintain the constant air pressure for the lnstrument eir
system by automatlcally supplying servxce air to the N
instrument air system, in case the air pressure for
1nstrument air is abnormally reduced.
(4) The following service air branches shall.be prorided.
(&) Aspirating alr:fer inspeetien.heles ane openlngs of
sream-generarer . o - .L
(b) Back up air for.lnstrument sirls}sremr
{¢) DPurpe air for prlmary piplng £er 1nstrumentetlen
(d}: Hose connectzons for turbine and steam generator
areas . -

(e) Hose connections for outdoor equipment

- B400-2 - .
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(f) Air motorized simplex oil

{g) Work shop supply

4,2.3 DESIGN DATA
{1) Compressor

(a) Type

o (h) Installaéion
(H) A(c)..Numbe:
(d) Discharge air pressure

(é) Capacity

(£) Ambient ;ir temp,
(8) Sbéed-

(h). Loading;ﬁnloading control

{2) Motor
(a) Type' )
()
{b) Number

(3) Control. panel . .
(a) Type
(b) . Number

(4)- Inter cooler

-(a)  Type

strainers

Direct coupled motor
driven, reciproca;ing,
lubricated, water-coolgd.
2 stage, V type

Indoor

One (1)

7 kglcng

To be decided by thé

Contractor

32%

To-be decided by the contractor
0z, 502 and 100Z,

three-step type

-Indoor, ‘horizontal

-One (1) set

Self-standing, indoor

© One (1) set

Horizontal pipe line

©Tube side: .. airv

- B400-3 -
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(3)

(6)

(7}

{8)
(8)

(10)

{b) HNumber : : One {1) . set:
After cooler |
{a} Typé ' Horizontal pipe line
Tube side: alr -
Shell side: cobiiﬁg watef
(b) Number | One (1) set
Air réceiﬁér -
(é) .beé | _' . Vertical, cylindrical,
welded steel construction
(b) Capacity | | To be deci&ed bf therééntractor
(c) Number _ | . One (1) set j | -
Drain from inter.coolefs, afteQ‘éééleré éﬁd.fééeiveré
sﬁaii-be'collected éy‘the drain funnel. | -
Piping materials ’ sGP, 6: equivalent
Hose connections | ZS'A.éoﬁélihgf£yﬁé

Lubricating oil tank consisting of four independent tanks

" each héving 50 liter capacity

4.2.4 PERFORMANCE

(1)

{2)

(3)

(4)

The compressor shall have the capacity according to the
fequirement of the system at free air. :

The air temperature leaving the after cbdler-shall‘be 45°C
or less.

The noise level shall not exceed 85 dB (A) at one (1)1
meter distance when the centerline freguency is 1000:cycles.
The Contractor shall submit to the Engineer ferﬁormance 7
curves which showhthé preséure,'horsepower. capécity and

efficiency of the compressor.
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{5) Excess wvibration of the piping. coolers and COmpressors
shall-be eliminated by the Contractor during field

testing.

4.2.5 TESTIQG
The Contractor shall execute the following test# and shall
submif.the r;ports to the ﬁngineer.
(1) ;Shﬁp.iest |
(a)-’Dimeﬁsiﬁn check aﬁd visuai inspection
(b) Performance test 7 R |
(é} Séféty:va;ve seﬁﬁing
.idi rﬁy&foétatic tesﬁs for compressor_célinde;s. after.
| cooier and air receiver .
The Engineer will attend the shop test of compréssofs.
(2) Field test. | |
(a) Operation test ihciudingrmeasureménts éf néise level
| and vibratioh o |
(b} Safgt} vélve Qefting”fér alr éompfessor énd ai#
reeei;ér ” | | |
{c) Leék tes£ fo? piﬁing system
4.3 TECHNICAL INFORMATION
| (1) The compreSSor.shail be free from excessive vibration, noise
and :leaks under all conditions of operation.
{2) Tﬁe alr compressor shall be of the heavy duty, two etage
type, -and shall be designed to deliver compfessed air
free from any oil or oily vﬁpors due -to lubricatiom.
f3) The compressor:shalitbe-aSsémbled,at~factory and provided

with suitable bése.plate. as regquired, with provisions for
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(4)

(5)

(6)

(7)

(8)

(9

{(10)

(11)

(12)

'Wlndow type or glass gauge type o;l level indicators shall : -

mountiog the foundations.

All electrical wiring and piping integral to the compressor
shall be installed at factory, and shall have convenient
terminal points for connection to the external wiring and
piping systems. |

The compressor shall be provided with integral air piping.
bearing cooling water piping and lubricating oil piping, and |
shall include thermometers, flow relays, flow glasses;
pressure gauges, pressure sthches, etc.

The stuffing box where the piston rod passes through the

2

compr9891on room shall be deepened and fitted with metallic
packing to assure tightness without excessive pressure and
piston rod wear. |

Frame of the coﬁpressor sheli Be eoﬁpleteif sealeo.
absqutely dust tight and waterproof

The openlngs of frame shall be sealed by lightweight covers
to permit easy access to the frame lnterlor.

Full forced feed 1ubricatlon shall be furnlshed for all

bearing surfaces within the frame and crosshead guide.

be mounted on the frame.

The suction filter shall be of the oil coated cartridge
type. Window type or glass type cil level indicator shall-
be mounted on the filter.

The compressor cylinders shall be automatically unloaded '~

during starting and'stopping.

The compressor shall include 0, 50 and 100% load-unload

controls by automatic operation of inlet and outlet valves

- B400-6 -
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(13)

(14)

(15)

(16)

(17) -

(18)

(19)

on'the.cylindér during compressor operation..

A iow oil pressure shutdown-switch-shall be fﬁrnished on the
compressor to shutdown the compressor motor in case the
lubrication system fails,

The compressor and inter cooler shall be furnished with
solenoid operated cooling water valves on the cooling water

inlet-lines, and shall be furnished with flow relays and

‘flow glasses on the outlet lines., If the supply of cooling

water fails and the air temperature iﬁcréases; the discharge
air temperature switch shall operate to sound an alarm.
Cooling water for the compressor shall be.stdpped
automatically when the compressor stops.

The inter cooler shall be of the shell and tube type, and
shail-be mounted extérnally on the compressor or located on

the frame of the compressor between stages.

‘The inter cooler shall be provided with a drain separator

with an automatic drain trap, level glass gauge and safety
valve.

The cooling water shall flow through the tube inside in the
inter cooler.: |
The'ﬁfter:cooler shall -be provided with'a.drain éeparator,

drain chamber, level glass gauge, automatic drain trap,

"solenoid valve, flow relay, flow glass, thermometer and

'safety-valvE.

The ‘check valve shall be provideéd on the air pipe line :

between the after cooler and the air receiver.

‘The-air teceiver shall be of the vertical cylinder type with

manhole, supporting legs, inlet and outlet nozzles, drain
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(20)

(21)

(22)

{(23)

(24)

(25)

{(26)

(27)

(28)

and instrument taps.

The air receiver .shall be provided with an automatic drain

trap.

The Contractor shall fﬁrnish_the base frame, anchor bolts,

nuts, sleeves, after cooler,.éir receiver and .other

pertinents for the compressor.

Control switches, indicating lamps, pressuré gauges and

preésure switches shall be provided in the control panel: of

the compressor. Summarized alarm-and operation signals

shall be indicated on the BTG board in ghe central control ' (f)
room. h
A sufficient number: of drain trabs shall be providad on the

gservice -air piping. |

The material of service air pipe.shall be SGP, or équivalent.

Further information of the service aly piping shall be in

accordance with Clause 1.1, 1.3 of "Power Plant Piping", "Valve
and Specialities™ in Section II of Part-I.

The motor shall be in conformity with Clause 2.2 of "Electric

Motor" in Section II of Part I.

Further information of the control panel shall be referred _ o,
to in Clause 2.1 of "Panels and Boards" in Section .II of Part I.

The painting shall be in conformity with Clause 1.12.of.

"Painting” in Section II of Part L.

The Contractor shall furnish the power cébles.-control gables,

cable ducts, trays, conduits and grounding wires for the

service air system. .
The Contractor:shall provide the special tools and standard

tool sets. for the service air system.:
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29)

'I‘hé. Contracror shéli suinply one lubricating oil tan.k
consisting of.four independent tanks each having 50 liter
capacity, and install it near the compressors. Each 50 liter
tank shali have oil-level gauge, A filling cap and oné
out-glet' c.oclrc.with'key lockﬂ. The ﬁanl:c sﬁall be cons.tx;ucted._
50 as to receive oil from esach tank bf a smalllcan of an oil

feeder.
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5. CHEMICAL FEED SYSTEM
5.1 SGOPE OF SUPPLY
Thé cﬁemicai féed éystem'shail.inciuﬁe_ihe'f;ilowigg.majof
components ﬁith aéceséories; 5u€ ﬁot.bé 1imitéd to thé.fgllbwiﬁgs.
{1 Phdéﬁh%té éolution £énk |
(2) Goncentrated hydrazine tank
(3) Diluted hydrazine tank
(4) Ammonium solution.tank
{5) Phosphate pumps with motors
(6) Hydrazine pumps with motors
{7) Ammonium pumps with motors
(8) Mixer and motor for phosphate solution tank
(9) Handroperated feed pumps and measuring tank
(10) Control panel and instruments
(11) _Interconnecting pipings with ﬁélves and pertinents
(12} Anchor.bolts, nuts, sleeves, ete. |
(13) Special tools and standard tool sets
(14) Cables
"(15) Painting

{16) Chemical storage rack

5.2 GENERAL INFORMATION
5.2.1 APPLICABLE STANDARDS AND CODES

The chemical feed system shall be designed and constructed in
accordance with the requirements of Clause 6 "Applicable

Stnadards and Codes" in Section I of'Pa&t‘I.
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- 5.2.2 OUTLINE

(1)

(2)

(3)

(4)

(35)

One (1) set of tﬁe chemical feed system shall be installed
for the water quality control of the plant.

Diluted hydrazine shall be applied to remove dissolved
oxygen contained inithe feedwater and to contrel pH value
in the feedwater.

Concentrated hydrazine shall be provided so as to protect

steam gensrator internals, etc., from rust during long

' term shutdown of the plant.
 Ammonium solution shall be provided to control the pH

~_value in the feedwater for plant start up and shut down.

Phosphate shall be provided to remove hardness of boller
water and as a precaution in the event of cooling water

leakage,

5.2.3 DESIGN DATA

(1)

(@)

:Phospha;e solution tank

(a}: Cgéacitjll - To.be dgcided by the coﬁtractor
(ﬁ)'.Tyﬁe-.. . |  Stainless steel, vgrtical,

o cylindrical, séif—sténding
(c) Number | One (1) set | '
The tank shall have a direct ﬁotor driﬁeﬁ pfapellef fype
mixer and dissolving screen. o
ééﬁéeﬁérated.ﬁydfazinersolution tank

{a)Jrcﬁpécity : To be decided by the contractor

:“(557-Tyber 7 .  - Stainless steel, vertical,

cylindrical, self-standing

(¢) Number o one (1) set

- B500-2 -



The tank shall have a measuring tank and hand pump.

(3) Diluted hydrazine solution tank

(a) Capacity

(b)  Type .

(c) Number

To be decided by the contractor

" Steinless steel, vertical,

cylindrical, self-standing

One {1) set

- The .tank shall have a measuring tank and hand pump.

(4) Aﬁmonium solution tank
{a) Capacity

(b) Type.

{c) - Number
(5) PFPhosphate pumps and motqfs
‘(a)  Capacity

(b) Outlet pressure

(c) Type
-fd) -Numﬁer
(e} Motor

{6) Hydrazine pumps.and motors
{a) Caﬁaéity |

(b) Outlet pressure

(c) Type
(d) Number-
{e) Motor”

- B500-3 -

To be decided by the contractor

. Stainless steegl vertical,

cylindrical, self-standing,

Closed type

“One (1) set

To be decided by thg_contrqqtor
230 kg/onZg (fo be decided)
Pﬁsi¥i§eraiéplaﬁeﬁe£t; N
controlled ;olﬁﬁé, siﬁplex

Two (2) sets :

Indoor

To be decided by the contractor

Tao be decided by the contractor

Positive displacement,
controlled volume, simplex

Two (2) sets

- Indoor

b,
R

)
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5.2.4

- 5.2.5

(7) ‘Ammonium eolution pumpe and motors
(a) Capacity B | To be decided by the contractor
{b)y Outlet pressure To be decided by the contractor
(c) Type Positive displacement,
controlled volume
(d) Numﬁer _ _ Two (2) sets
(ej_ Mefor ' “ . Indoor
(8) COﬁtrel panei | .
The control panel shall be the eelf—etanding indoor type,
and shall be equipped with contral switches, power

dev1ces, 1ndicating lamps, annunciator equlpment. etec., as

a complete system.

PERFORMANCE

(1) Each pump shall haee a sufficient capacity as stated in this
:specificationi- S - |

(2) Eaeh.storage tank shall have a sufficient capacity as stated

in this specification.

TESTING
(1) Shop'tee;iﬁg.-
| The Ceetreceer=shell execute.the following shop tests aﬁd
:eeﬁﬁitifhe répdrté ﬁo'the 6ﬁner end the Eﬁgineer for
_approval . |
(e) Pump perfermance test
(b) Wlthstand voltage test for-control panel
(Z)IIField test 7 7 B |
_ The Contractor shall execute the follow1ng fleld ‘tests and

'subm;t the test reports to the Owner and the Englneer for
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approval,
(a) Dimension check and visible inspection
(b) Pump running test

{¢) Performance test

5.3 TECHNICAL INFORMATION

(1)

(2)

(3).

(4)

(5)

(6)

(7)

All tanks and integral'parts shall be made of-stalalese
steel plate and shall be of vertical, Cylindrical leped
bottom w1th leg supports. o h

The 1eg supports shall be made of galvanized steel plate or
stainless steel plate having a £ree clearance of 500 mm £rom
bottom of tank to floor. | | | |
Each tank shall have level switches for puio interlock,
alarm and name plate. |

Each hydrazine solution tank shall have a measuring tank,

hinged or flanged top cover, glass gauge and level alarm

detector. ..

Each hydrazine solution tank shall heve a hand pump to feed
the hydrazlne through the measuring tank.

The Contractor shall supply and construct the automatlc
dissolving system for ammonia 1njectlon system lncludlng all
accessories such as pressure reduc1ng valves, conductivity
meter,.agitator;'aﬁmonla.gas storage room; etcr o

The phozphate solution tank shall have a motor- driven mlxer
and dissolving screen made of stalnless steel,

The mixer shall be of propeller type, and shall be capable

of agitatlng the maximum capacrty of feed solutrons in the .

tank. The shaft and propeller shall be made of stainless

- B500-5 -
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(8)

fteel,
Each pump shall-be of positive displacement, simplex and

adjustable stroke type as manufactured by Milton Roy, or

- equivalent. Each pump shdal) be provided with suction and

" ‘discharge doubleé-ball or cone-type check valves, suction

(9)

strainers, motor drivers, reduction gears, couplings and
relief valve.
The stroke of ammonia pump‘shall'be adjusted automatically

by. the signal from the selector station for conductivity

" value.

(10}

(1)

Esch pump shall have a variable feed in quantity and shall
be eduipéed with & remote-manual adjustment or automatic
ad justment. |

While the pumps are in operation from 0 to 100X capacity,
each: 'pump shall be capable of*delivering full capacity

against a maximum preséure at the chemical injecting point.

“The pump flow accuracy shall be within #3Z of the total

rated flow.

(12)

(135

(14)

Pump material.shall be of the best suitable material. Inmer
parts contacting the chemicals shéll be of stainless steel.
Pump relief valve shall be set at the maximum pressure of
chemical injection point; ‘and the pump and accessories shall
be designed based on the stipulated pressﬁre condition.

The Gontractor shall provide interconnecting piping. between

tanké‘andfpumps.-and'shalltprdvide chenical feed piping

‘between pump and chemical injection points including

drain and vent piping with stop and check valves, relief

~valves, préssure gauges, pipe supports and all necessary

= B500-6 - -



(15)

(16}

(17)

(18)

(19)

pertinents,

The Contractor shall provide the dilute water: piping between

the condensate pipe, make up water pipe and all tanks.

Furfher information regarding piping shall be referred to-in
Clause 1.1, 1.3 of "Power Plant Piping", *Valve and Specialities”
in Section II of Part. I.

Further information regarding motors shall be referred to in
Clause 2.2 of "Electric Motor"™ in Section II of Part I.

The working platform and stairs shall.be'installed aréund |

the tanks for safety and for emse of operation and.

P
e

maintenance. - - -
The control panel shall be provided with the followiﬁg' .
devices.
(a) Instruments and devices’
_Control switches and lamps for each pump motor and.
mixer-.
- Annunciating equipment for overload of pump motors and
low levél of tank

One contact for summarized alarm-

-~
%\‘ J

{b) Power circuiﬁ apparatus

All powef'devices nécessary to supply motor power such

as clircuit breakers,-contactors;=thérmalapfntectors, 

. control transformer, etc. shall.be;provided."’s

The -panel shail be installed indoors and_near the -.chemical
equipment sc as to operate the pumps and_mixer,and‘to.- ,
monitor  their operation conditionsf.
The summarized alarm shall be indicated in the water -

laboratory room and central control: room in the main power
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(20)

(21)

(22)

(23)

(24)

(23)

house.

Further information regarding control panel shall be
referred to in Clause 2.1 ofr“?anels and Boards" in Section II
of Paft'I. o | | |

Tﬁe Conﬁractof shall‘provide piatforﬁs or stege to inspect
the tank level end pump conditions of the chemical feed_
system. | |

The painting'shall be in accordance with Clause 1.12 of
"Painting® in Sect;on II of Part I. |

The Contractor shall furnish the power cables. contrel
cables, cable ducts, trays, conduits and greunding wires for
the chemical feed eystem. | | |
Further information regarding scope of works and maﬁerial
supply of items in (22) shall be in accordance with Clause
10 of "Erection” in Section V of Part II.

The Contractor shall provide the special tools and standard:
tool sets for the chemical feed system. -

Chemical storage rack shall be supplied.

(a) The storage rack shall be furnished in the main power

house and at a plaCe to be decided Dby the Owner.

'(b): Wire mesh enclosure shall be furnlshed on the racks,

iand doors shall be equlpped w1th key locks.
(c)v.The chem;cal storage rack shall be formed of three (3)

stage shelves.

-{d) The material for storage rack shall be of steel plate

with corrosion resistant hard surface coating,
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6. SAMPLING RACK SYSTEM

6.1 SCOPE OF SUPPLY

(1)

The saﬁpling'fack-system'shall inclﬁde'the following major

components with accessories, but not be limited to the followings.

(2)
(3)
{4)
(3)
(6)
{(7)

(8)

§ampling'faék.:
Analyzers.'iﬁdiéétofs'hnd recardéfs
Sample controllers

Sampling plping with.valves and supports
Special tools and standard tool sets

Cables

“Anchor bolts, nuts, sleeves, etc.

Painting

6.2 GENERAL INFORMATION

6.2.1 APPLICABLE STANDARDS AND CODES .

6.2.2

The. sampling rack systeém shﬁll-be designed and constructed in

accordance with the reguirements of Clause 6 of "Applicable

Standards and Codes™ in Section I of Part I. -

OUTLINE

The samplzng rack system shall be 1nstalled to supervise the

guality of plant make up water, condensate, feedwater, boiler

water and steam, and shall malntaln the qualxty of the above

11qu1ds in the adequate values-so as to ensure safe plant

operation.
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6.2.3 DESIGN DATA

(1)

Sampling rack

(&)

(b)
(c)
(d)

{e)

(£)
(g}

)

Type : Open, self-supporting steel

frame type, single side

mounting
Numbe N .. One. (1) set
Installation ' Indoor

Sampling rack shall contain all sample conditioning

components such as piping, tubing, pressure reducing

devices, needle and flow control wvalves, shut off '

valves, uni-sampler, heat exchangérs, resin column,
analyziﬁg cells and thermometers, .

Annlyzers, indicator and'junction'boxes shall be
provided on the sampliﬁg rack.

The sampling rack shall include a stainless steel
sink, |

Three (3) recorders shall be furnished on the

. auxiliary control panel in the central control room.

Signal cable between analyzer and recorder shall be

of shield ﬁiring, if required,

(2) Cooling water for the sampling rack shall be led from the

(3)

bearing cooling water line.

Drain valves and pipings shall be installed upstream of

~ the ‘sampling cooler to enable flush out of sampling piping

before initial operation.

Drain piping shall_be collected to-single header and

discharged to the drain. funnel..

(4) The following samples ' shall be installed on the sampling

« B6QO-2 - .



(5)

rack,

(a)
(b)

(c).

(d)
(e)
(£)
(g)

(h)

(1)-

(1
(k)
69]
(m)
(n)
(o)

The

(a)

(b)

Boiler drum wa;er

Boiler drum outlet: steam

Main steam -

Reheater steam

Condensate (Condensate pump outlet)

Condengate {Deaerator inlet)

Condensate (Deaeratof outlet)

Boiler feed water {Economizer inleﬁ)-:

Make up water (Demineralized ﬁater transfer pump outlet) ' (’)
HP heater drain -
LP heater drain . .

Drain pump outlet

5.C.4.H. Drain

Evaporator drain.

Bearing cooling water

analyzers, sensors for recorder, computer and

indicators fér the following items shall be installed in

- the sampling rack.

O

PH

Boiler feedwater (Economizer inlet)
Boiler drum water

Condensate (Dearator inlet)
Conductivity

Make up ﬁater

Condensate (Deaerator inlet) .-
condensate (Condensate pﬁmﬁ;gutlet)f:-i

Condensate (Deaerator outlet) - - .-

- B600-3 -
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Boiler feedwater (Economizer inlet)
Boiler drum water -
-~ Boiler drum outlet steam
7 (c) Dissolved Oxygen
Condensate water (Deaerator inlet and outlet)
(d) Residualrhfdrazine»

Boiler feedwater (Economizer inlet)

6.3 TECHNICAL INFORMATION

(1)

(2)
(3)

(4)

(5)

(6)

The sampllng rack shall be of tne open frame steel and

self-supportlng type, and shall include e_stalnless steel

sink.r

All samnle points, devicesﬂand vslees shall be furnlshed
with permanent name plates. |

All piping and tubing shall be of stainless steel. Tube
connectlons shall be of stalnless steel unlon JOlnt.‘ -

Sampling coolers shell be prov1ded 50 thet temperature of'

sampllng water is in the range of 38°C to 4500 for supply of

each sampllng llne.
Coollng water for the sempllng cooler shall be supplied from

cooling water system and returned to it after cooling.

Flow sight glasses shell be 1nstalled at the outlet of each

sample cooler

All valves ln sampling rack shall be ef stainless steel

.Analyzed values, such as pH, eonductivity, dlssolved oxygen

and hydrazlne, shall be recorded on the recorder znstelled an

the auxlllery eontrol panel in the eentral eontrol TOOIR.

Respect;ve analyzers shall have computer input.
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{(7)

(8)

(9)

(10)

(11)

(12)

(13)

(14)

(15)

(16)

Motor” in Section II of Part I.

The Contractor shall select the analyzer based on easy
operation and mainteénance signals. -

The conducitivity and pH recorder shall have alarm sets for
sach sample.

The temperature control equipment :of uni-sampler type or
equivalent shall be provided to maintain .the constant
temperature of the sample for the,pH cells. hydraeine
analyzer and dissolved oxygen meter. |

All components shall be assembled and provided with the |

necessary pertinents for mounting on the foundations. : (w

"

All electric wiring, piping and tubing'inregral to“ihe B
system shall be factory installed, and shall have convenient
terminal points for external connections. ﬂ |
All sampling piping between the detecting (take out) point

and sampling rack shall be of stainless steel o

Further 1nformation regarding sampling piping shall be.
referred to in Clause 1 1, 1.3 of ”Power Plant Piping ; "Valve
and Spec;alities in Section II of Part 1. |

The motor shall be in conformity with Clause 2.2 of "Electric

Further iniormation'regaroiné!conrrol‘panelbshallibe

referred to in-Clause Z;l oft“fsnels nnd anrds" inLSection‘II
of Part I. o o
Painting shall be in conformity with Clause 1 12 of “Palnting

in Section II of Part I.

The Contractor shall furnish the power cables. control ,

cables, cable ducts, trays, conduits and grounding wires for

the sampling conditioning sYStem.
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(17)

(18)
(19)

(20)

Further information regarding scope of works and material
supply of the items in (16) shall be in accordance with

Clause 10 of "Erection" in Section V.

The Contractor shall provide the specisl tools and standard

tool sets for the sampling rack system.

All chemical instruments shall_ﬁe in conformity with Clause

3.1.6 in Section II of Part I.

The'summarized alarm shall be indicated in the water

laboratory room in the main power house.
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7.

SPARE PAR’I.'S..FOR STEAM GENERAToR AND 'AUXILIARY- EQUi?ﬁE’&T |

The following mandatory spare parts shall be provided in”oodition.
the Contractor shall propose the recommended spare parts for five (S)
years for the steam generator and auxlliary equxpment (includlng
compressed air, chemical feed and sampling rack system) as stated

in PA.14 of “Spare Parts" in Section iV, Volume I. o |

Numbers of spare

{1) Boiler and:furnoce‘

(a) Gasket for boiler.ahd.fufnace .
inspection door o ' 200 2
(b) -Gloss for boiler and furnace
inspection holes 200 %
{c) Gasket and packing for boiler
and furnace access (manhole). 300 2
(d) Tubes
2 I each size
and each material
(2) Drum
(a} Disk.and ring pins of drum
safety valves 100 2
{(b) Packing and.gasket for drum
manhole _' 300 7
{c) Bolt, nut and washers for drum
internals ' .10 %

(d) @Glass and gasket including'mica

for drum level gauge 500 ?
(e) Lamp for level gaupe ' 300 2
- B700-1 -
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(3)

(&)

(3)

(6)

(f) Color screen for level gauge glass
(g) Valve packing

Economizer

(a) Tubes

Superheater, reheatey and attemperator

(a) Disk.of safety valves

{b) Disk of power control valve {PCV)
(c) Disk of pilot valve of PCV

(d) Seai ring of PCV |

{e) Plug seal ring of PCV

(£) Gasket for BCV

{g) Tubes

Casing, refractory,
insulation and lagging
{a} Casing (each.material)
(b) Refractory, insulation
and :lagging |
Piping, valves ﬁnd fitting
{a)} Blow down valve (complete)
(b)Y Drain valveé for steam generator

" {SH,: RH, Econ., Downcomer, etc.)

(c) Packing for drain and vent valves

(d) . Welding rods (each kind) to be

used for boiler

- B700-2 -

Numbers of spare
200 2

200 2

22 each size

100 2
200 2
200 2
200 2
200 2

200 2

2 7 each size

and each material

© 5 7 each

15 % each .

1 set

50 %

30 2

.30 kg each



n

(8)

(%)

Air preheater

(a)
(b}
(c)

(d)

(m)

(n)

Cold end elements
Intermediate layer element
Hot end elements

Post seal assembly

Radial seal assembly

" Circumferential seal assembly o

Soot .blowing nozzle for air preheater
Washing nozzles for air preheater

0il seal and packing for oil pump

Gasket for manhole and inspection door. .

Glass for inspection door

- Manomater

‘Motor bearing

Lamp for observation light

Steam coil air preheater

(a)
(b)

Fin tubes

.Flange gasket

Heavy fuel oil firing system

(a)

Heavy fuel oil system
Heavy fuel oil heater gasket
Tube of heavy fuel oil heater - .

Bearing for pump

Gland packing for pump

Flexible hose-for'tank

- B700-3 -

Numbers of spare

'10627
502
30z
1002
1001
1002
1002
100Z
1001 -
1002;;
1007
1 set
-1 set:

3 .pieces

302

202

102
Y S0
one: (1)
compléte.éel
200% -

1 set each

b
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(b)

(c)

Warm up gas and ignition gas system

Bearing for pump

. Gland packing for pump

Flexible hose for tank
Burner and igniter
Fuel oil guns without tips

Tips, bufner'plate and tip nut
for fuel oil guns

Ignifer guns without tips

Tips, burner plate and tip nut
for igniter guns

Packing and "O" ring for fuel oil guns
Packing and "0" ring for igniter guns-

Flexible hose or ball joint for fuel
oll burner (each size)}

Flexible hose for igniter (each size)
Flame detector for fuel oil and igniter

Complete set of atomizer for main
burner and igniters

Gasket for access doors
Glass for access doors
Defuser cones

Solenoid valves for igniter

‘Spare plug

"Pilot box for igniter (compléte set)

- B700-4 -

Numbers of spare

One (1}
Complete set
2002

1 set each

50X

500Z each

502

5002
- 500 pieces

500 pieces

302
307

502

100z
+1007 -
1002
3002

50X
200X

302



{10)

(i1)

(12)

(13)

(14}

(15)

Soot

(a)

{b)

(c).

blowing system

For hoiler soot blower

Complete soot blower set

Head valves (complete set)

Chain and chain pins or gear assembly

Gland packing

Limit switch

For air preheater soot blower
Valve disc

v;ive spindle

Gland packing

For control panel

.. Puse and lamp

Blow
(2}
(b)
Air,
(a)
(b)
(c)

Switch

doﬁn tank

Glass and gasﬁeﬁ for level gaﬁge
Manhole gasket | | -
flue duct and fly aéh hopper

Gasket for manhole

‘Bolts and nuts for manhole

Packing for damper shaft

Forced draft fan

(a)

Bearing for fan

Induced draft fan (Not applicable)

Gas recirculation fan

(a)

Bearing for fan

- B700-5 -

Numbers of spare

2002

407
1002
1002

- 2001
2003

=2pz'

2002

2007

2007
- 2007
© 2007

 one (1)

complete set each

One (1)
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(16)

an

Seal air fan

(a)

(b)

Bearing for fan

Flexible hose (each size) .

Flame detector and television camera

- cooling air system

(18)

(a)

Flexible hose (each size)

Pipihg system for steam generator

(&)

(19)

(b) -

(c)
(d)

{e) -

Gland packing and gasket for valve
Control valve diaphragm (each size)
Valve (each rating and size)

Pipe and fitting (each size and

-material)

Glass for sight flow

Instrument air systemm

(a)
{b)
(c)
(d)

(e}

(£).

(2)

(h)

(20)

(i)
(i)

Wrist pin bushing

Pair of crank pin bearing shells

Pair of connecting rod bolts and nuts
Complete valve assembly. for cylinder
Piston ring

Packing ringe diaph;agm

Gasket and O ring

'V belt

Filter cartridge

Gland packing and gasket for valve

Service air system

-{a).

Wrist pin bushing

 « B700-6 -

Numbers of spare

complete set each
One (1)
complete set

207

202

50X each :

- 1 plece

2 sets

2 pieces

"1 set each size

1 set
1 set
1l set
2 sets
5 sets
1 set
1 set
1 set
501

502 each

1 set



(21)

(22)

T (b)

(c)

(d)
(e)
(£)

(g)

(h)

(i).

{3

Pair of crank pin bearing shells

Pair of connecting rod bolts and

.nuts

Wrist pin retaining rings
Scraper rings

Bearing for compressor

Complete valve assembly for.LP and

HP cylinder

- Piston rings

Packing rings and gasket

-Gland packing and gasket for wvalve -

Chemical feed system -

(a)
~{b})

(c)
(d)
(e)
(£)

(8)

{h)

Plunger for pumps

_Gland packings

Ball valves

Valve seat

Gasket

Valve packing and gasket

Standard spare parts for rscbrder

{include ink pad, ink, charts, fuses)

Level switch

sampling rack system

(a)
{b)
(c)
(d)
(e)

KCI

154 .5US8 304 pipe
Valve packing
Thermometer

Pregsure reducer

- B700-7 -

Numbers of spare

1
1

- gach 501"

1 set

.1 get
complete set
complete set

complete set

-1 set
complete set (”)
set each

- 50%

set each

-get each

set each’
set each

set each

e
e

-1 year
S loget:
. g kg <
~501°

i3 sets

2 sets

R4
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(23}

{f) Ion exchange resin

(g) Standard spare parts for recorder
“¢{include ink pad, ink, charts, fuses)

(h) Standard spare parts for each analyzer

| - and sensor

{i) Glass for sight flow

InStrumentatién

Boiler Control

{a) Pressure transmitters

(b) Flow transmitters

(c)  Temperature transmitter

(d) Level transmitters

(e} EP, PE convertors

(€£) Standard spare parts for’operaﬁion

| modules and power sources

{(g) Standazd spa#e parts for selector
station

(h) Standard spare parts for‘pbsitioners

(i) Standard spare parts for control’
valves’ |

(j)- Standard spare parts for centrol
drives

(k) ~Standard spare parts for indicators

(1) Standard_sﬁare parts for recorders

fm} Standafd spare parts for flue gas
analyzeré

{n) Lsmps

- B700-8 -

Numbers of spars

1002

1 year

One

set

102

1 set

"1l set

1 set

1 set

-1 set

1:set

1 set

-1 set

1 set

1 set

-1-set

1 set

1l se

2002

each -

each

each

each

each

each

each

each
each -
each.
each

each

t
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Burner. coantrol

(a) Standard spare parts for relays,
operaﬁing modules and -power sources

(b) Pilot.lamps

{¢) Indication lamps

(d) Fuses

{e} Control switches

(f) Limit switch

Other: instruments mounted on.BTG board:

and suxiliary control panel

{a) . Standard spare parts of recdrders
(lamp, fuse, pen, etc.) and

“indicators

¢b) Chert and ink pad for recorder

Local control

(a) Standard spare parts for transmitters .

(pressure, temperature, flow, level)

{b) Standard spare parts for controllers
(pressure, temperaﬁure;.flow. level)

{c) Pressure switches |

{(d) Control switches

(e) Lamps for operation indication and

- -annunciator

- B700-9 -

Numbers of spare

1,sét.each
200 2
200 1
S 200-%
1 set.each-

1 set each

)

2 sets each

2 year

1 set each
. _ ~
1 set.each = {;é
1 set each

-1 set.each -

2007

vy
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APPENDIX-1

TABLE-~1

Heavv.Fuel 01l Analvéis

Conradson carbon (C)

i wt

Hydrogen ... .-~ (H2) 7wt
Sulphur : 5 (8) 1 wt
Oxygent + Nitrogen (02 + N2) % wt
Ash 7wt
Sediments I wt
Kinetic visosity at 50% cSt
Specific gravity at 15/4%
Water volume | Z wt
Flash point- O -
Pour pbint dﬁ
Vanadium ppm.
Sodium ppm
Heating wvalue .Kcallkg

- = BA-1 -

© 35

Max -

z
20 Max
11.3 Max
3.5 Max
2.5 Max
0.1 Max
0.25
400 Max
0.99 . Max
1.00 Max
66 Max
Max
150 Max
50 Max
10,000 Min



APPENDIX-I

TABLE-2

Natural Gas Typlcal Analysis

2 by volume

Use for perf.

calculations =~ - Variation

Methane (CH4) 93.5 | 90 - 96
.Ethane {C2H6) 0.9 0.5 =1.35
Propane (C3H6)
Butane (C4H10) - 0.4 0.2 - 1.0~
'Complex (CnH2n+2):

Carbon dioxide (C02) 0.2 0.0 - 5,0
Nitrogen (N2) 3.2 3.0 - 5.0

Net calorific value kJfm3 (STP)

- BA-2 -

34,740

33,000 -~ 35,000

-,
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"SECTION IIXI. STEAM TURBINE AND AUXILIARY EQUIPMENT

CONTENTS

These specifications are prepared for one (1} unit and shall be applied

for both Unit 1 and Unit 2.

1. STEAM TURBINE +evevvensnesoneneeenensnsnensnsssesnsnsnsnens

1.1 SCOPE OF SUPPLY.  «vvevovsensonennenacensnsenssseensansansens

1.2

1.3.1

1.3.2

1.3.10

1.3.11_

1.3.12
1.3.13

1,3.14

GENERAL INFORMATION v eevusnnescncecnonesensnsnsensonnnns

1.3 TECHNICAL INFORMATION - v ucevsscneonsenanensncneeneaneneenss

TURBINE -----oc..--aa-'-a;.--i.nn-;u--;---oonl.l‘-o.o“.no-c-_-'

© ELECTRO-HYDRAULIC GOVERNOR CONTROL SYSTEM ...evsieenene.

PROTECTION SYSTEM  +cvrnvnveenrstorsasssrsronscsssnsssonas

LUBRICATING AND HYDRAULIG OIL SYSTEM +euuvuvvenreoeeesses

TURNING EQUIPMENT 4uuevurevrnensnesssensnesnnssnnssnanens

GLAND STEAM SEAL SYSTEM  +ruuvnenvnnennacennerencannsnnns
TURBINE SUPERVISORY INSTRUMENTS (TSI) .;.... ...... ceeens
TURBINE INSTRUMENTATION ........... TR
TURBINE LEAD PIPING +vuvvvrnvvennnenrsnnecovtosossnansnas
DRAIN PIPING AND VALVES vvuunncrernronennrensossnsonsons
HEAT INSULATION AND METAL LAGGING .......nsveneeeneicnans
PAINTING 1..;...........,......,...........,.............
SPECTAL TOOLS AND STANDARD TOOL SETS .ovvvueerrsserennnes

OPERATING GRATING  +vrvevvnnsasuoneannsnnsnerossacaasenes

2.  SURFACE CONDENSER  +useveroneronenenencenenesssonsnannaenasns

3. ATR EJECTOR  4oevusraoecnssnnensansunecoseneesesionssansnnsens

4. PRIMING VACUUM EQUIBMENT +.evvuvsesennenunnnessonnnnnonses

5.  CIRCULATING WATER PUMP  oeuvunenssnsnsonsenssvasanenenninnes

6.  GCONDENSATE PUMP  ...uviveevansunsersnnesesnsnsssonnosennanans
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TURBINE CLEAN DRAIN TANK ...........,..;......;.......;.....
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1. STEAM TURBINE
1,1 SCOPE OF SUéPLY
The Contractor shall supply the steam turbine with the sll major
components and complete accessories, but these will not be limited
to the following.
(1) Turbine
(a)- Turbine
(b) Sole.pluués
() Fouuduuiou uolts, nuts..sieuveu und shims
(d) Embedded materials (berich marks, jucking posts; etc.)
:(e) Sub-sole plates or ram bgcé method material |
.(f) Name plate | | |
(g} Grating for platfofm '
(2) Electro-hydraulic governor cunttol systéﬁ {EHC)
(a) Turbine speed regulating system (TSR) |
(b) Load contuol system (LC)
(c) Load lLimiting system (LL)
(d} bverspeed protection system.(OSP)
{e} Turbime speed-up Syéteu.(TSG) |
{f): Value-trhnsfer'sfguém fVTR)
(g) Valve test system (VT) o
(hs Power[load unbalance protection system (PLU)
(i) Inltzal pressure regulatlng gystem (IPR)
(i) .Low pressure turbine bypass system (LPTB)
(k) Trouble shoot;ng function (TSF) |
(3) 'Protectlon system |

(a) Maln stop valves

- T000-1 - -



(4)

(b)
(¢}

()
(e)
(£)
(g)
(h)

Combined reheat valves
Emergency trip devices
Emergency governor

Thrust failure protection device

Vacuum | trlp devlce

Low bearing oil pressure trip device

Vibration protection device

. Lp turbine exthoust temperature high trip device

Extraction steam reverse current and stop valves

Vacuum breaker

—
Ry

'Atmospheric relief diaphragm(s;

Initial pressure regulator

Turbine exhaust water spray system

Lubricatlng and hydraulic oil system

(a)

(b}

(e)

(d)

(e)
(£)

()
(h)

‘Main oil tank

0il cooler

Main oil pump

Relay dump valve 7

Auxiliary oil pump eﬁd A¢ metor .
Turning gear oil pumpiand'AC moror.- {ié
Emergency oil pump and DC motor

Jacking oil pump and motor éif:required} j_

Vapor extreccor and rotor.fcr main oii tank :77

0il conditioner - -. |

Vapor extractor and ﬁctor for oil conditioner-‘.

0il filter pump and motor -:7 R

Turbine oil storage tank (one (1) for two (2) unlts}

0il transfer pump and motor (one (1) fcr two (2) unlts)

- T000-2 -
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(5)
(6)

(7)

(8)
(93"

(10)
(11)
(12)
(13)
(14)

(15)

{0) 0il driven booster pump

Turning equipment

Gland steam seal system

(a) Regulator

{(b) Gland steam exhaust blowers and motors

{c) Gland steam condenser

S {d) Steam seal diverting valve

.Turbine supervisory instruments

{a) Speed and control valves recorder

(b) Eccentricity recorder

{c)- Vibration recorder .

(d) Casing expansion recorder

(e) Differentisl expansion recorder between casing and rotor

_(£) Turbine metal and oil drain temperature recorder

(g) .Rotor position indicator

“Turbine instrumentation.

Piping,_valves.and-hﬁnger supports

Insulation and metal.lagging

Painting

Lubricaping 0il (flushing oil and initial charge oil)

Special toels and standard tool. sets -

Grating and platforms

All other equipmgnt and materials for complete setting of the

steam turbine and accessories

- T000-3 -



1.2 GEHERAL INFORMATION

1.2.1 APPLICABLE STANDARDS AND CODES
The steam turbine shall be designed and constructed in accbrdﬁnce'
with the requirements of Clause 6 of "Applicable Standards and
Codes* specified in Section I of Part I.

1,2.2 OQUTLINE

(1) The power plant shall be of the reheat type, and the steam
turbine shall be of the two {2). or three (3) éylindéf type.

(2) The steam turbine shall be installed inside the main
power house.

{3} The stggm turbine shall be, to thefextéht possible, of.thé
manufactufer's standard cqnstfuction and design to.&llow
economical continuous service with'loy maintenance cost.:

(4) The scope of supplﬁ of éteam_turbine and'auxiliary equipment
ghall cover iteﬁs from the‘main stop valves inlet and -
combined reheat valves inlet to the valves of the final high
pressure feedwater heater and-high:pfesSure'tufbineiéihadst"
nozzleé.

{5} The steam turbine low pressure ends shall be arraﬁged for
.bottom exhaust, and shall be ptovided-with_connections‘to
condenser expsnsion joints, if required.

(6) The steam turbine shall operate in conjuﬁdtion ﬁith a
regenerative.feedwater heating cycle consisting of low © -
pressure feédwatér heaters, a deaerateor and high pressure
feedwater heaters. |

(7) The machipe external compdnents_shgll have énélésu:e
covering and housings of attractive appearance, good

accessibility and functional use.

- T000-4 -
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(8}

(9)

(10)

(11)

(12)

{13)

(14)

(15)

(16)

The steam turbine and accessories shall be designed and
constructed so as to be suitable in all respects to the
conditions of opération.

The steam turbine génerator foundation shall be of

" reinforced concréte and constructed by the Contractor of

Lot-I. The Contractor of turbine shall submit the

necessary information for the steam turbine generator

- foundation to therEnginéer for approval,
-Therlubficatihg 0il system-shall have sufficient capacity

-for the steam turbine generator bearing oil, hydraulic oil

and generator seal-oll. 01l storage system shall be

‘composed of one (1) ‘tank and one (1) oil transfer pump.

The steam turbine:shall be operated from the EHC panel on
the BTG board in the central control room.

The governing system.shall be provided with EHC.

‘The gland seal system .shall be of steam seal type, and

exhaust blowers and gland steam_condénser shall be pro#ided.

“The initial sesl steam. during the turbine start up shall ‘be

supplied from the high pressure auxiliary steam source.

The turbine and generator rotor suppert system shall be of

'-manufacturgr'Sastandafd design and of the type having at

least five (5):yéér of proven operaticn,

The turbine shall be able to operate for at least 30 minutes

_on power house load in case of tripping of electric power

system.
The furbine shall be able to operate continuously without
any trouble, even.if the frequency of the electric power

éyétem fluctuates within 47 Hz to 52 Hz.

- T000-5 -



1.2.3 DESIGN DATA
1.2.3.1 STEAM TURBINE
(1) Installation Indoor .
(2) Type .,Reheat—condensing.-taﬁdem':--

éompound. double flow turbine

{3} Number : - - One (1) set:
(4) Rated capacity 200 MW
Economical continuous ‘Rated ocutput -of 200 MW, at

rating (ECR)
rated steam condition and

exhaust pressure sofﬁmﬂg abs.,
'with make up 0% |
(5) Ma#imum continuoué* | S froposed oﬁtput not less than .
rating (MCR) _ :
o T B »'1osz_of rated capacity at
ce ratedrsteam*condition.'m#ximum
guaranteed #hrﬁttle_flcw, and . .
exhaust pressure 60 mmHg abs.,
with make up 01 . E |
,(5) Capability “- -  : Turbine-generaﬁor.shallfhe
N capable to operate'at.iooz
rated output, at exhaust
pfeséure 90 mmHg abs., with
make up 3% -
-.{7) Throttle steam conditions  -169 kgIszg (main - '
(at main stop valves =~ .  .stedm pressure) 538[53800.
inlet and combined
. reheat valves inlét}

(8) . Speed ~ EERRRIRIEE PO A '3;000 fpml :;<::£~“

- T000-6 -
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(9)

Number of extraction

GENERATOR

Seven (7) extractions

—

."._‘-/

foc=7r

‘1.2.3.2
(1) Typé ' Synéhronous generator
(2) Rated capacity 250,000 KVA
(3) éhase Three (3)
~ (4) Frequency 50 Hz
(5) Power factor .0.8
(6) Short circuit ratio 0.5 or more at rated -
capacity
1.2.3.3 STEAM GENERATOR
(1) ihéiallaﬁion Outdoor

(2)y Type Top support, oil fired rehéat,

: drum, fﬁrced or natural

ciﬁéulaiion

(3) Supérheater cutlet and Pecided by the Contractor
| reheater outlet steam

condition
(4) Fuel oil Refer to fuel oil characteristics
listed in Clause 9 Design Conditions,

Secﬁioa 1, Part I Technicnl

Geperal Condition

1.2.3.4 GROUND AND FLOOR LEVEL
| Each floq:zlefel_shall be referred to the Cwner'’s Drawings,
howeﬁer, final.deciéion shall be made considering Contractor’s

specific design. .

~ T000«7



1.2.3.5 MAIN POWER HOUSE DIMENSION
The dimensions shall be referred to the Owner's Drawings,
however, final decision shall be made considering the

Contractor's specific design.

1.2.4 PERFORMANCE AND GUARANTEE
(1) The equipment shall operate safely and reliably and without
undue maintenance or operator attention. |
The guarantees shall be such as can be fet in daily'i

operation under all specified operating conditions.

(2) The steam turbine with accessories and suxiliaries shall be

guaranteed to perform as specified in Clause 4, Section I.
(3) Heat balances
(A)" The Contractor shall submit complete turbine heat

balance sheefs for each of the following outputs.

Turbine generator maximum output - at 60 mmHg.abs.

1007 of rated capacity at 90 mmHg.sbs., 3% make up

1002 ' " . at 60 mmHg.abs., 0Z -
752 . " - L] " L
- 507 _- oon . T L] 9 "

minimum load
(<257 of rated capacity)

(B) Fach heat halance.shall be éﬁlculated on the following
basés. '
(a) Throttle steam éonditior;-a 169 kgfem’g.
538/538%
(b) All extractions éhall bé.in ugse., o

(c) Gland steam leak off shall be returned to the

- T000-8 ~
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(d)

{e).

(£)

(8)

(h)

(1)

(i)

(k)

NS

(m)

_-surface condenser.

Steam source for the air ejector shall be from
high pressure auxiliary steam header for all
loads, and the condensate shall be returned to the
surface condenser.’ '

The drain from steam coil air preheater shall be
réturned'tp the low pressure heater drain tank.
Superheater and reheater attemperator water

shall be supplied from intermediate stage of the

boiler feed pump or its discharge line.

‘Pressure loss in extraction piping,‘includihg

vaives_and fittings, from.theuturbine bleed steam
outlet to the feédwater heater connection shall be
assumed as 5% of the absolute extraction
connection pressure.

Unliess specifically stated, pressure drop shall be
assﬁﬁgd to be ze:o;\

Tempersture of condensate leaving the surface
condensger sﬁall be assumed to be that

corresponding to the surface condenser saturation

. pressure.

Power changes of the boiler feed pump and enthalpy

gains shall be considered.

.Powe:‘changes of the ¢oﬁdensate pump and enthalpy
'”ééihétéhaii not be considered..

=JP:I.p'j._n'g heat losses shall be neglected.

Figures ﬁnd calculations shall be based on the

‘latest "JSME Steam Table". (1980 editiomn)’
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(C)

(n) Terminal difference of the feédwater heaters and
their drain coolers shall be of the Gontractor’s
specifications.

The Contractor ghall submit heat balance sheéts of the

above conditions. H, gas pressure, mechanical and

electrical losé of ‘generator, and mechanical loss of

turbine shall be indicated in the sheet for each load.

(4} Auxiliary power

The net plant heat rate shall be guaranteed based on

operation of the following steam tirbine auxiliaries.

-(a)
(b)
(c)
(d)

(e)

ALY

(g).

~(h)
(1)
D

(k)

1.2.5 TESTING

Vapor extractor for main oll tank -

0il filter -pump

“Gland steam éxhaust blower

Circulating water pump

Condensate pump

Sea water booster pump

Bearing cooling water pump °
Make up water transfer pump

Boiler feed pump

‘LP heater drain pump -

Other required equipment for ﬁropér-bperation

The Contractor shall at least execute the following tests, and

ghall submit the test results to the Owner and the Engineer.

The test items marked "*" below shall be cgrriéd out in the

presence of the Engineer.

1,2.5.1 SHKOP TEST

- T000-10 -
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(1} Turbine

{a)

{b)
(c)

(d)

(e)

(f)

(g)
(h)

Material test of casing, rotor, nozzle, blade, MSV,

¢V, combined reheat valve, turbine bypass valve, etc.

* Heat indication test of rotor

* Non-destructive test of casing, rotor, nozzle, blade,
M8V, CV, CRV, turbine bypass valve, etc,

+ Hydrostatic test of casing, MSV, CV, CRV, turbine
bypass wvalve, eﬁc.

* Dynamic balancing test of complete roter {including
overspeed)

Prqtectidn device test

* Turbine assembly

% EHC system

The Owner will attend the shop test for the rotor

dynamic balance and EHC system, etc., specified in Clause

PA.6.

(2) Accessories (pumps, blowers and heat exchangers)

(a)
{b)
{c)
(d)
(e)
(f)

(g)

Material test

Hydrostatic test

Dimension check

Performance test
Vibration test
Noise check

Overhaul inspection

1.2.5.2 FIELD TEST

() Turbine

(a)

3&17-74 '

Centering check -
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{2)

(b}
(c)
(d)

" (e):

(£)

(g)

(h)

()

N
tk)

(1)

Alignment and leveling check

Clearance check during assembling

Tightening records of turbine casing and major valve
bolts

0il flushing

Overspeed test. -

- Interlock test and unit ‘interlock test

Dump test

Bearing inspection

Load swing test _ e : (3
Performance test

Continuous operation test (30 days)-

Accessories (pumps and blowers)

{a)

Alignment check .-

(b) Motor running test (isolated)

(c)
(d)

Pump running test

. Vibration check .

)
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1.3 TECHNICAL INFORMATION
1,3.1 TURBINE
(i) Casing
(a) Casiegs sﬁall be designed simpie and free from thermal
_cracks on inner or outer casings.

(b5 Cas;ngs shall be drllled for therﬁocouples to indicate
metal temperatures in the casing and the steam chest.
Thermncouples.shelllee p}ovideé aﬁd bfougﬁt out to a
EOnvehieﬁt.tefﬁinal bleck.r 7 o

(c)  The jointe of the-casing shall be mefal to metal.
.Larger size bolts shall ‘be arranged for tightenlng by

.heating

(d) .Runnzng balan01ng welghts shall be able to be ad;usted
thhout overhaullng the c381ng ‘

tes Bolts snd nuts for cas;ng insulatlon shall be provided,
and nuts shall be welded before the final ennealing of
ehe.casing; | o |

(f): Tﬁé tu?bine exhaustrepening sﬁall be located below the
turbine, opening downward and designed for a strength

"eeiding.coﬁeection %iehout.the ﬁéé of flanged.er bolted
.eoﬁponeﬁﬁe.. | _
(g) The turbine foundation”bolts sﬁali be provided in
| consideration of :eaction force and mqment due to
: tueéiﬁe leed ﬁipee, exﬁréction pipes and crossover
plpe' N T _
'(25 'Internal parts i

(a) The rotor shall be made of single pzece alloy steel
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(b)

(c)

(d)

(e)
(£)
(g)

(h)

(D)

(3)

forging.

The critical speed value of oomplete-rotor.assenbly‘
shall be in sufficient variance from the rated“speed.
The rotor shall be capable of operation at any speed up
to 1102 of rated speed and shell be sufficiently
strong enough to withstand any strees that may.result

from-treneient speeds up to 1202 of the rated speed

without damage to the rotor.

Blades shall be made from suitable bar, block or forged

materials.

Blades shall be fitted to the rotor in accordance with

'the manufacturer s excellent engineering practices.

The last stage blades ehall be thoroughly protected

from drain attack erosion andior corrosion.

The first stage blades shall be deeigned s0 as not to

crack under thermal shock.

Blades shall be designed in accordance wzth the

'manufacturer s standards, and tie wires shall be

adopted if required

Blades shall be deeigned to retein excellent

efficiency, high temperature strength and reliability

even during vibratiom.

Bearing

(a)

(b)

Seal for all bearings shall be furnished to prevent o0il
and vapor leakage along the rotor.
The bearings shall be of the self- aligning type and

split to permit removel of the upper half for

. :Lnspec t:.on .

- T001-2 -
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(c) The bearings sha;l be accessible for inspection without

removal of tﬁe caeings
.(d) The bearings shall be designed to be free from any
v1bration trouble, such as oil whipplng.

(e) Thrust. bearing shall be designed carefully with
adequate thrust intehsity se as to be.able to operate
the turbine at any load. | | |

(4)  Coup1ing :
| The coupling connecting eaeh tdrbine and generaﬁef rotoxr

w) shall be of the solid type and arranged so that it can be

:/""'s.

feadily disconnected. Coupling connectien between turbine
and generator shall apply reamer bolt..

(5)' Grossover plpxng wmth expansion joints shell be provided.
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1.3.2 ELECTRO-HYDRAULIC GOVERNOR CONTROL SYSTEM

(1)

The Contractor shall prov;de the degital type electro-hydraulic

governor control system. and the system shall include, but not be

limited to. the following items.

ta)
(b

(H

This

Turbine speed regulatlng system | . - V(TSR)
Load control system | : . (LC)

Load limiting system o | o _. __(LL)

Overspeed protection syseem ' .. ‘(OSP)
Terelne'eﬁeed;ue s}stem | o .. _  . (T5C)
Valve transfer system : ._ o - 7 (VTR)
Valve test system - | | _ o | (VE)

Powerlload unbalance protectloﬁ system | | l(PLU)
'In1t1al pressure regulatlng system 7 7 o {1PR)
Trouble shooting function, maintenance tool fTSE)

system shall include, but not be limited to, the following

instruments and devices.

(a)
(b}
(<)
(d}

(e)

(£)

fransmitters, etec.

Sensors (pressure switches,'limlt switches, etc.}
Detecting elements (electro-magnetic pickups, etc.)
Operating modules (for control, calculation, monitoring,
etc.)

Man-machine communication deviees (forICRT console, panel,
printer etc.)

Actuating devices (including regulating devices)

Design Specifications'

(a}

Type of control equipment

Electro-hydraulic governor control system (Low oil Pressure

- T002~1 -
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ﬂ/ﬂﬁr7§:

(b)

(c)

(d)

(e)

(£)

type)

Signal range

Electric signal: - 4-20 mA DC

Pneumatic signal:

1-5 V DC
- Contact ON/OFF
Pulse

0.2 - 1.0 kg]cng :

Powar source

Electric power source: DC 220 V -~

AC 220 V 50 Hz
| PMG by manufacturer (if

© required)

Instrument air source: 7.0 kglcng

Control oil: Control oil by turbine

manufacturer

This control system shall be so designed as to enable

the following functions during start up of the turbine.

Valve transfer

Control and limit of locad

. ‘Regulation of speed and protection against overspeed

Valve testing .

. Low pressure turbine bypass control

Trip test during operation

All othér necessary functions

The Characteristics of speed regulation shall be linear

and/or non-linear; and shall be made changeabie'during

operation of the EHC.

This control “system shall be provided with a backup-
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and redundancy system for high reliability,

{g) This control gystem shall be designed s¢ as to transmit
trip signal when any serious trouble arise in the
system. |

(h) MTBF of this system shall be more than 10° hours of
design.

(2) Technical information
| {a) The céntrdl coﬁsole for operation and valve test shall
be provided on the BTG board. :

{b) The control system shall be designed on the basis of

-
Ry

the *fail-safe” and "foolproof” concept;

(c) The control system shall be provided with a DC relay-
circuit for Eripping the turbine in the.event of any
serious'troublé in this system.

{d) The control system shall permit smooth changecover to
and from manual mode and automatic mode 0perations..

{e) The control system shall be futnished.wifh at least
one (1) backup system,

(f) The system shall be protected against power source
failure and other troﬁbles_in.the sensors,. operating
modules and actusting devices. .-

(g) All operating modules shall be mounted in the sysﬁem
cabinet in the computef room.

(h) All transmitter signals shall be indicated on both .
local and system cabinets.

(i) All accessories and necessary.pertinénts-sﬁéll-he :
provided. ' |

{j} All piping, tubing and‘wiring shél1"be'provided.x"
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TIO=T2

(3)

(k)

(1)

{m)

(n}

(o)

(p)

(q)

(r)

(s}

All communication signal devices shall include, but not
be limited to, alarm annunciators, plant interlocks
and ABC.

All instruments necessary for manual and remote control of the

turbine described in the following paragraph (3) shall be

provided on the BTG board.

The troﬁble shooting function and maintenance shall be so
designed as to permit on-line and off-line maintenance.
The Coﬂtractor'shsll-provide the special tools and
standard tool sets for the control system.

This system shall comply with the design standards in -
Clause 3.1 of "Instrument and Control Apparatus” and
Clause 2.1 "Panels and Boards™ in Section II of Part I.
The troﬁble diagnosis device shall be furnished with
indicator lamps and all'ﬁecessary pertinerits.

Each étandby chk_up-operating module shall be provided for
each operating module of the sasme type, and shall be
installed in-the system caﬁinet.

All inst?uments and devices shall be provided with

covers for protectioﬁ against.damage.

All control signals shall be protected from noise heat stress.

All control systems shall be designed based on the

requirements specified herein.

“(a)

(b)

Turbine speed régulating system
| 'This system.shall be provided to control generator output

powér by speed. regulation. &

Load control: system :

(i) This system shall be designed so that the'generator output
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power can be controlled baged on ‘the demand
signals from ABC or through manual operation.
(i1) This system shall be furnished with the following.
. Turbine follow control (main steam pressure control)
. Turbine output set
. Turbine oﬁtﬁut changing rate set
{c) Load limiting system
The. system shall be furnished.with_ihe following.
. Automatic following functien
| . Manual load limiting functign ' N {“}
(d) Overspeed protecting system
The overspeed protecting system shall be .-
. furnished with the following. .
. Backup overspeed protscticn
(e) Turbine speedup sys#em
. Turbine speed control unit from 0Z to rated
speed with cold, warm, hot. énd very hot -start mode
. The system shall be furnished with turbine
- speed set, speed.acceleration-raté-an& speed
hold unit on the console:
. Speed regulation for synchronization
() Valvé transfer gystem
The system shall be fufnisﬁed with the following
functions.
. Valve transfer théngeover) from main stop f'
~ bypass valvé to turbine éoﬁtrol-valve} and from

turbine control valve to main stop bypass valve -

- T0O0Z-5 -
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(g} Valve test system

This system shall be provided with the following

functions at_cent;al conitrol room and local mounting

board. |

fi} The:ﬁeéﬁing devipes fo? main.stpp valves,.contrpl
:valves, and q§mbined réﬁgat v#lves shall have a
gutoﬁétic tesfing funétion including the necessary
intérlock.. .

(ii) ‘Each Qalve shall be able tu.be testéd at the local

"j . mounting board.

A
i

" {h) Powerlloéd uﬁbélanée pfoteétion system
The system shg}l be protected against overspeed
due to thé imbalance between powér.and load.
(i)‘ Initial pressgré regulating system |
‘The system shall be protec;ed.against decrease of

main steam pressure.

-. TOD2-6 -
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1.3.3 PROTECTION SYSTEM

(1) 6eneral

The Contractdr'shail'providé the steam turbine with

emergency tripping device and other protection systemé.

(2) Main sﬁop'snd‘combihed teheat valves

{a)

(b)

(c)

(dy’

(e)

(£)

A hydrauiically'operated main stop and combined reheat

* valves shall be provided for shut off steam €rom coming

into the steam turbine.
The main stop and combined reheat valves shall have
provisions for testing the valve while the plant is in

operation.

. Soienoid-trip limit switéhés #ﬁd-the adéquaté'number of

contacts for interiécking at éhe 6pen and closed ends
shall be provided. | |

The ﬁﬁin stop and'éoﬁbiﬁed.reﬁéatrvéiéeé'sﬁéll be
provided with steam straineré. cdﬁrse mésh-eiements for
normél operation and fine mesh elements for initial

start,

The strainers shall be made of stainless steel punching

mesh.
The main stop and combined reheat valves shall be
provided with the necessary devices for attaching

temporary blowing out steam piping prior to starting

" the steam turbine.

- T003-1 -
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{3) Emergency governor
{a) The emergency governor to cloée the main (emergency) stop
and combined reheat valves/reheat stop and intercept
valves and control (governor) valves, and to close the
ektraction relay dﬁmp (bleader trip valve) valve when the
. turbine speed reaches about 10% over the rated speed shall
be prgvidéd.
(b) The emergency governor shall be provided with devices
of manual tripping of the governor ﬁnd of manual
(~> . T resetting when the speed falls to less than the rated
speed.
{(¢) The governor shall be of the type that can be tested
during normel operation without tripping the turbine.
(%) Emergency trip device
{(a) - Thrust failure protection device
(i) o0il reldy equipment to trip the steam~turbine,
when~the‘turbine‘rotof position is asnormally
-changed,. shall be provided.
) _(ii)r_switches shall be provided for annunciating an
(J) impending faiihre of the turbine thrust bearing,
(1ii) Additional switches 'shall be provided for alarm
_and tfip.of'the tﬁrust_bearing'failure.-
(iv) The'fhruSt'failﬁre protection device shall héve
-the testing function so as to enable tests to be.
carried out during turbine.runniﬂg, and shall be
designéd 50 as to enable the results of tests to

be checked by the indicator.

e T003-2 -
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{b) Vacuum trip device
(1). The. vacuum trip device shall be brovidéd to close
the main stop and combined reheat and control
valves when the turbine exhaust'préssure raises
above the set limit.

(ii) The vacuum trip device shall inciude‘solehéids for
trip and a reset to be operated from the central
control room.

'(iii) Low bearing o0il pressure prip-device

- This device shall be provided to trip the turbine

-
R

when lﬁbricating oil pressﬁre drops below the set
~value, |
(5} Vacuum breaker.

(a) The steam turbine shall be provided with DC motor orra
solenoid valve opersted vacuum bfeakgr located on the
;operating floor.:

{b)- . The vacuum breaker shall be proviﬁed with a water seal
reservoir for keeping the tightness of the valve.

(¢} The water seal reservoir shall be provided with make up
piping fromathe.condensate line, - . ) -

(d) The vacuum breaker shall be provided with a small | .
bypass valve fér adjusting the turbiné exhaust
‘pressure, -

(6) Extraction steam reverse cuftent andlstQp valves

{a}- Reverse current'and'stOp-valﬁeé fof al; extraction
steam lines shali'be provided.

{b) The reverse current falves shall be closed when the’

steam turbine is tripped and when the feedwater heater

~ T003-3 -
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(7

(8)

(9)

level rises abnormally.

Atmospheric relief diaphragms

~ The atmospheric relief diaphragms shall be located in the

turbine exhaust casiﬁg,

.Initia; ﬁreéégre regulator _

(a) The regqlatbr éhall be equipped with a automatic
adjustmen; by which the steam inlet pressure to be
maintained can be adjusted. .

(b) The shut off valve shall be provided in the regulator

~ control system so that the regulator can be made
uinoperative during start up.

Turbine exhaust water spray system

{a) This device shall be.provided complete with spray

nozzles, controller, autoﬁa;ic air operated spray water
shut fo_vg;ve and all interconnecting piping between
the ho;zles and_the‘spray watér $hut off valve.
(b{ _Opening‘coﬁditioné of_spray valve shall be_indicated in
| _ the.centrél control. room.

{c) Spray water shall be led from the condensate line.
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1.3.4 LUBRICATING AND HYDRAULIC OIL SYSTEM

(1) General

(a)

(b)

(c)

(2) Main

(a)

(b}

A complete lubricating and hydfaulic.oil system shall
be furnished for the steam turbine and generator.

The oil system shall be“éaréfully'coﬁSidéréd in view
oﬁ‘operatioﬁ.'ﬁaiﬁtéhﬁnce énd saféty, '

The system shall be'desigheﬁ-fdr:usé of‘lhbficating oil
available in the purchaser’s:dountry; :

0il tank

' The main oil tank shall be installed on the ground

floor or mezzanine floor.

The main oil tank'shali-be of sufficient'cépaéity 80 as

“‘pot to cause overflow even if all oil in tﬁé syétem

{(c)
(d)

‘returns to the tank.

whe main oil tank shall be of welded construction.

The main 0il tank shall bé'furﬁished'ébﬁpiéte with

" level indicator, high and low level alarm switches,

(e)

(£

(g)

strainers, drain, oﬁefflbw. ﬁaﬁholé, oil pdﬁps, vapor
ektraéﬁor; valves and piping.

The interior parts of tank shall be treated with two
(2} coats of rust inhibitive paint.

The main oil tank shall be p;ovided.with anchor bolts
and nuts and operating gallery.

One (1) set of centrifugal blower type vapor extractor

shall be installed on the main oil tank, and shall be

locally operated. The bypass piping shall be installed

on exhaust piping of the vapor extractor to maintain

- T004~1 -
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natural ventilation during tripping.

(3) 0il pumps .

(a)

(b)

(c)

(d)

(e)

(£)

. (8)
. {h)

The main oil pump shall be of the turbine rotor driven

type.
The oil educator or the oil boester pump driven by an

0il turbine receiving high pressure oillfrom the main

shaft driven oil pump with a capacity capable of

supplying boosted oil to main oil pump suction together

with sufficient oil for lubrication shall be furnished,

The AC motor driven auxiliary oil pump with a capacity

capable of supplying sufficient oil for lubricating and

.. for the hydraulic and seal gsystem shall be furnished.

The DC motor driven emergency oil pump with ample
cépapi;y to protect the turbine generator bearing from
damage at the time of blackout of AC power source shall

be_furnished.-:;.

-The AC motor driven turning gear 0il pump with ample

capacity to supply sufficient oil for lubricating and

seal during-turning of the turbine shall be furnished.
All motor driven oil pumps shall be installed on the
main oil tank.

Each oil pump shall be provided with suction strainer.

Pressure switches for sutomatic. sequential starting

- with: test device of motor driven o0il pumps shall be
-provided. Additional pressure sensing switches shall
' be provided to indicate operation of the motor driven

‘0il pumps and alarm of low oil pressure.
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(i}

A

(k)

(1)

()

The start and stop of motor driven oil pumps shall be

controlled in the central control room. -

The oil pressure regulating system shall be designed to

control bearing and hydraulic oil pressure within the
design values.
The pressure transmistters and remote indicator shall

be furnished for monitoring of bearing and hydraulic

o0il pressure.

Each pump shall be furnished with a motor. The motors

shall be in accordnace with Clause of "Standard of

" Motor® in Section II, Part I.

Jacking o0il pump shall be furnished, if necessary.

(4) 04l coolers -

(a) -

{b)

{c)

(d)
“{e)

(£)

Two (2) oil coolers each with 1002.capacity:shall be
provided, -
Each oil cooler shall have sufficient capacity to cool

the: entire oil supply to equipment when oil is supplied

' with maximum cocling water temperature at the worst

condition.

The o0il cooler shall be of'ﬁhe "straight" or 'U'-tube
type.

The tube material shall be of thefCohgrdétor‘s sfandard.
0il piping to and fro the oil coolers shall.

include a double three way valve to switch the oil flow

- from one cooler to the other smoothly without affecting

'the-systém.
A single handwheel or leyer'éhall*poﬁitioanotH valves

simuitaneously.
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(5)

(6)

A7)

Relay dump valve

(a)

“(b)

{c)

(a)

(b)

{a)

(b)

(c)

An oil operated air pilot dump valve shall be furnished

for operation of the extraction steam reverse current

‘valves.

The valve shall be complete with all necessary oil
piping.

An additional manuel test valve shall be furnished to
chéck individualrextraction steam rgverse current

valves.

Sight flow indicator and thermometer

Each turbine generﬁtor rotor bearing shall be provided
with an illuminated sight flow indicator and direct
mouﬁted thermometer. |

Each thermometer shall be provided with a stainless

steel removable socket (thermo-well), .

. 0il conditioning equipment

.Oil_conditioning-equipment shall be installed beside

the main oil tank, Filter type 0il conditioning
eQuipment is preferable.
The oil.cohditioning equipment shall. be furnished to

remove water, suspended solids, moisture and other

- undesireable -matter from the oil.

The -moisture in the oil shall be maintainéd less than

-0:03%.

The equipment shall consist of a cellulose cartridge
type pressure filter with-dan oil filter pump, wvapor
extractor, necessary pressure,.temperature, flow and

level indibators, flow switch, piping., drain and
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(8)

{d)

(e)

sémpling cocks and auto water extractor.

‘The capacity of equipment shall be designed 20% of the

turbine generator lubricating oil flow.
An oil filter pump shall be furnished complete with
motor, integral bypass relief valve, shaft coupling,

and common base plate.

(f) The oil filter pump shall be of the rotary gear type.
{g) The-piliconﬁitioning equipment ghall be locally
operated. | -
{h)} All equipment shall be furnished with.fouhdation bolts {'}
and nuts. . k
Turbine oil storage tank -
{a) The turbine oil storage tank-shall.be-installed
outdoors.--
{b) The tﬁnk-shall be.a=two compartment unit in which each
compartment shall be large enough to hold 105Z of the
total lubricating oil needed for tﬁrbine'generator
equipment. |
{c) The two compartment units shall comprise one clean oil =
storage unit and one dirty oil storage unit. - .i()
(d) Each compartment. shall be eqﬁipped with a glass |
protected oil gauge,. inlet connection -to tank truck
car, drain clean out, deep suction,‘floatiﬁg suction,
vent and £ill connections and manhole with_temovabLé
caover.
(¢) The interior parts shall be treated with two éoats of

rust inhibitive paint. -
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(®)

(10)

(£)

0il

{a}y..

by

{c)

(d)

(e)

(£)

0il

(a):

(b)

(c)

(d)

The tank shall be provided with foundation bolts and

nuts.. -
transfer pumps
The pump shall be installed outdoors beside the turbine
© oil.storage tank.
One (1) pump shall be. provided.
The pump shall be of the positive.dispiacement TOLATY
gear type, and shall be of sufficient capacity to f£ill
‘the main oil.tank in 60 minutes.
The pump shall develop sufficient head to pump oil
from the turbine oil storage tank through the oil
: condiﬁicner and return it to the main oil tank or the
oil conditioner.
“The pump shall be furnished-cbmplete with a motor,
--iﬁtegr&l bypass-relief valve, shaft coupling, coupling
-guard, common base plate and fouﬁdation bolts and nuts.
The pump shall be locally operated.
_piping
All oil piping shall be of carbon steel with steel
welded fittings and, to the extent possible, arranged
to run below the.operating floor level.
. The number of flanged joints shall be kept to a
minimuﬁ. and screw.joints shall not be used.
Every precaution shall be taken to prevent dang?r of
piﬁe.rﬁpturé and oil leaks.
Duplex piping to floﬁ high pressure hydraulic cil

- through inside pipe and low pressure oil drains through

outside pipe shall be adopted wherever possible for
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(e)

A£)-

(g}

{h)

(i)

(k)

(1)

(m)

safety purposes.

The oil piping shall be adequately supported and braced
to preﬁent vibration.

The oil piping shall. be segfegated £rom hot portion

and, wherever necesséry, the oil lines. shall be shielded.
All oil ?ipingrshall be shop pickled with suitable

inhibitor and properly preserved and sealed for

~ shipment-and storage prior to installation..
'The valves shall be-of cast steel or forged'steel and

~of the welded;connectibn type. - - 7 - - ("\

The_blow_off,valve.ofﬂmain‘oil’tank.'etc.. shall be

able .to tightly close the double valves, and shall have

a cap downstream of the pipeline.

The exhauét piping of vapor extractor shall be

installed up to the top of the maih power house roeof.

All necessary piping and materials for oil flushing

operation shall be supplied by the*CoﬁtEactdr.-'

All oil piping shall be provided wiih facilities"

to prevent fire in.the-oil.pan installed below oil

control actuator, flange joint,'eté. : {t}
01l transfer piping shall be provided'with coﬁnéction
piping including stop valves for future extension, if

required.,

- T004.7 -
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"1.3.5 TURNING EQUIPMENT

)

(2)

(3}

(4)

(5)

{6)

The AC motor driven or oil hydraulic driven automatic
tripping turning equipment shsll be furnished complete with

oil piping and valves as well as the necessary interlocks to

prevent the turning system from operating until proper

1ubricatiﬁg oil pressure has been established. The Owner
prefers tﬁe AC motor driven type.

The turning system shall be provided with the means to
manually engage the device with the turbine rotor.

The turning system shall automatically disengage when the
turbine generator speed rises aﬁove the turning speed.

All required contro1 sﬁitches, push buttons‘and indicating

lights for turning equipment operation shall be furnished on

. the BTG board in the central control room.

The zero speed detector:shall be furnished and detector
indicating lamps shall be mounted on the BTG board.

Housings and safety guards shall be provided for all moving

. parts of the turning equipment.
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1.3.6 GLAND STEAM SEAL SYSTEM

(1)

(2)

(3)

(4)

(3)

(6)

(7)
(8)

(9)

(10)

(11)

The steam turbine shall be provided with steam seal packing

to prevent steam leakage to the atmosphere or air leakage

- into the steam turbine.

A gland steam regulator shall automatically control steam
pressure to the gland seal over the entire load range.

The regulator shall be of the oil relay type.

The gland exhausting system shall include a gland steam
condenser and. two (2) exhaust blowers of which one shall
have 1002 capacity. |

The gland steam exhaust blowers shall be of the centrifugal
blower type.

The, gland steam condenser.shallkbe-of the horizontal surface
cooling type and cooling water shall use condensate.:

The tube material of condenser. shall be of -stainless steel.

‘All interconnecting piping among the steam turbine, the

Hgiand-seal regulator and the gland steam condenser shall be

furnished including relief valve, control.valves, pressure
gauges, strainers, drain trap and instruments, and shall be
provided with hﬁnger supports.

The sysiem shall have provisions for manual‘upefation when
the regulator is out of order.

Drain piping shall be provided between the gland steam
condenser and the surface condenser.

Tbe sealing steam for turbine étart up shall be supplied

from high pressure aﬁxiiiafy steam and necessary piping_sﬁall
be provided. The supplf valve and the regulatof ﬁypass valve

shall be motor operated valves which can be operated from the

- T006-1 -
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(12)

(13)

central control room.

The stop and check valves shall be installed at the outlet

of exhaust Elower.

The exhaust piping 6f exhaust blower shall be installed up

.to the roof of the'main power house, and shéll be covered

with heat insulation material for heat protection.

-~ TO06-2 -



1.3.7 TURBINE SUPERVISORY INSTRUMENTS (TSI)

{1) The turbine supervisory instrumenﬁs shall consist of, but

not be limited to, the following items.

(a}

(b)

(c)

(d)

(e)

(£)

(g)

(h)

Tanking recorder for shaft eccentricity, turbine speed, MW

and control valve position, turbine speed acceleration

and shaft vibration amplitude

Printing recorder for shell expansion shaft position and

differential expansion

Digital indicators with selector switch for turbine speged,

MW each selected shafts and'for ﬁaximum'vibratiOn
amplitude on the BTG borad

Detectors, amplifier, signal conditioner, etc., for
above items (3), (b) and.(c) recofders and indicators
Turbine acceleration indicator for start up period
Printing recorder for each bearing temperature and oil
drain temperature from each bearing

Printing recorder for steam temperature casing (shell)
and flange metal temperature (chest inner and outer
surface, other necessary points)

Thermocouples for steam temperature, casing (sﬁell) and
flange metal temperature (chest innef and outér surface,

other necessary points)

(2) Sensor for computer input signal shall be provided and

included in the above turbine supervisary instruments.

(3) The recorders shall be mounted on the auxiliary board.

The color of the case shall be black.

(4) The recorder for vibration amplitude shall be of the

- TQ07-1 -
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(3)-

(6)

(M

(8)

(9)

(10}

(11)

12)

(13

continuous recording type.

Vibration amplitude shall be detected on shaft. Alarm

contacts for vibration amplitude, eccentricity and

differential expansion shall be provided.

All alarm and trip setting data shall be submitted to the

Engineer.

The 151 cabinet shall consist of amplifier, signal

shall be installed in the control equipment room which shall be

air conditioned.

'conditioner, signal monitor, alarm Unit, ete. The cabinet

‘The cabinet shall be of the eelf-stending vertical type.

The channel base shall'be provided and shall have bolts and

-nuts encased in antl VLbratlon rubher.

The color of cabinet w111 be dECldEd by the Owner

Electric power of 220 v for DC and 110 V for AC shall be fed

to the system from the power source.

The thermocouple for casing (shell) metal temperature shall

be extended to the junction box for connection of external

wiring.

Each recorder shall be in accordanace with Clause 3.1 of

"Instruments snd Control Apparatus”

-~ . T007-2 -
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1.3.8 TURBINE INSTRUMENTATION

The Contractor shall provide the steam turbine together with the

all instruments and required apparatuses. but these shall not be

limited to the follewings items.

(1)

(2)

Remote indicators

The following recorders, computer inputs andf/or indicators

shall be provided. Required transmitters and detecting

fa)'

(b)

{c)
{d)

(1}

elements shall be provided.

Turbine supervisory instruments

Turbine bearing metal and oil drain temperature

.(includ1ng generator bear;ngs)

Turbine 1nlet main steam pressure and temperature

Hot and cold reheat steam pressure

-First stage steam pressure
Hot and Lold reheat steam temperature

- Bearing oil and lubrlcatlng 011 pressure and temperature

Steam seal manifold pressure

Hydraﬁlic oil pressure

Metal temperature of MSV, CV,_GRV and casings

Turbine-speed, M.

Turbine exhaust pressure and temperature

Local indicators

(a)

Thermometers

All bearing oil drains (includipg generator)
Thrust bearing oil drains

0il cooler oil inlets and outlets

Exhaust hood (w;th alarm contact or thermostat)

~ T008-1 -
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(b)

Steam seal manifold
Bearing supply oil

Pressure guage

.Bearing oil

Hydraulic'oil
Steam seal manifold
Main oil pump suction

0il booster pump

" Exhaust hood

- To08-2 -



1.3.9 TURBINE LEAD PIPING

(1) Turbine lead piping between the main stbp.valée and the
turbine casing shall be provided, and ﬁﬁngef sﬁpport of the
main stop valve, if required, shall be sﬁbblié@..

{2) The materials of piping shall be alloy stééij£; ﬁatch the
steam design temperature. The'ﬁiping.dééign ;ﬁ;li be in
conformity with Clause 1.1 of”“Power Piant-fiping“ in
Sgction I of Part T. | . N

{3) The stress calculation shall be carriedv;ﬁt ﬁy gaking into

account the main steam piping.

- T009-1 -
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1.,3.,10 DRAIN PIPING AND VALVES

(1)

(2}

(3)

(4)

(5)

(6}
(73

All necessary drain traps shall be installed on the
sxtyaction steam piping, the drain pilping for the gland
steam condenser and the condenser of the steam jet air
ejector.

The upstreaﬁ drain of main stop valve shall be connected to
the boiler blowdown tank. Other drains shall be connécted
to.ﬁhe surface condenser,

Each drain shall be provided with double drain valves.
Drain secondary valves before and after the main stop
valves,-casing'drain end other high preéSuré drain valves
shall be motor operated and operable from the central
control room.

The drain piping after drain secondary valves shall be

covered with heat insulation material for heat protection.

All necessary hangers and supports shall be supplied.
The piping and valve designs shall be in conformity with
Clause 1:1 of "Power Plant Piping", and Clause 1.3 of

"Valves and Specialities™ in:Section IT of Part I.
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1.3.11

HEAT INSULATION AND METAL LAGGING

(1)

(2)

General

(2)

(b)

{b)

(¢

The steam turbine shall be provided with heat
insulation materials for covering-the hot surfaces of
the turbine casing and piping including the main stop
valve, reheat stop valve, intercept valve, turbine
bypass valve, turbine lead piping and all steam piping.
The insulation above the operating floor shall be

covered with metal lagging.

. {¢) Other information for-insulati6n~shallrbe in if}
conformity with Clause 1.12 of "Insulation® in
Section II of Part T.
Insulation
- {a) Turbine casing:
- The turbine casing shall be insulated with insulating
blocks.
All horizontal joints of the turbine casing shall be
covered with easily-remOVéble type insulation.
The heat insulation of turbine casing shall be, to the (w)

extent possible, of the molded type for re-use.

Piping and valves

The hot surface of valves and piping shall be

insulated with block and molded segmental type calcium
silicate insulating material. The surface of

insulating material shall be covered with aluminum

jackets.

The cover insulation of main stop valves, reheat stop

- T021-1 -
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valve intercept valve and LP turbine bypass valve shall

be of removable type.

(3) .Metél lagging

‘ (a) Welded steel plate lagging for the turbine shall have

(b)

(c}

“sound deadening insulation, be factory fabricated and

ready for field installation.

The steei plate lagging shall be provided in block
sections, if required.

The lagging shall be arranged for easy removal for

inspection and repair of the turbine, and shall be

adequately ventilated.

The lagging shall extend beyond any opening within the

turbine generator foundation.
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1.3.12 PAINTING

All equipment and pipings shall be painted by the Contractor in

accordance with Clause 1.13 of "Painting" in Section II, Part I.

- T012-1 -
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1.3.13 SPECIAL TOOLS AND STANDARD TOOL SETS

The following special tools and standard tool sets shall be

supplied by the Contractor.

(A) Lifting sling for turbine casing and rotor

(B) Rotor lifting beams

{C) 'Rotor'supports or assembly stand

{D) OQil jacks

(E) Bolt heaters and their distribution panels

(F) Bolt elongation gauges for heat tightening

(G) Bearing lifting supports

(H) Straight edge and water pot leveling tool with plastic
tube

{(I) Guide bolts fof each turbine casing and bearing boxes
{if applicable)

(J) Other standard tools, such as special spanners, heavy duty
hammers, etec., neceésary for assembling or overhauling of

steam turbine.
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1.3.14 OPERATING GRATING
The Contractor shall provide operating gratings (platforms) for

operation and easy maintenance of steam turbine,.
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2. SURFACE CONDENSER

2.1 SCOPE OF SUPPLY

The Con;ractor

components and

limited to the

(1}

(2}

(3)

O “

Condenser

Expansion

‘Expansion

outlet

shall provide the surface condenser with all

complete accessorles. but these shall not be

following
with complete accessories
joints for turbine exhaust connection

joints for c1rculat1ng water piping inlet and

'Gontinuous tube cleaning system

_ (5) Dehrls filter
(6) :Foundatlon bolts, nutc and sleeves
{7) Structural framlng and supports for extractlon plplng
(8) Draln and vent plplng and valves 7
(é) Instruments

(10) folnting |

(lll ldoecaiing’galleries

{(12) Special tools and standard tool sets

Remark: Condenser manufacturers shall have a cxperience of

N

manufacturing of condensers for 200 MW and above capacity

steam

turbine generator units with titanium tubes, which

have been in successfull operation for.atrleast five (5)

years.

2.2 GENERAL INFORMATION

2.2.1 APPLICABLE STANDARDS AND: CODES

The: surface condenser shall be designed and constructed in

accordance with the requirements. in Clause 6, "Applicable

/AT
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2.2.2

Standards and Codes" specified in Section I of Part T,

QUTLINE
{1} The surface condenser shall be de31gned for 31mpllcity of
field installation and ease of cleaning, maintenance and

inspection.

(2) The surface condenser shall be of the horizontal surface

type with.internal cooiing.séntinn divided into tno (2) waten
bnnes. | | o | |

{3) The surface condenser construction shall have the capacity _
to sufficiently pass turbine exhaust steam, . ater
heater drain, gland steam regulator draln,rturbine cas;ng
drain, steam air e;ector drazn, gland steam condenser
drain, steam.c011 air preheater drain, other miscéllanenus
drains, etc. |

{4) The design.shall be in acéordanca with the lanésn editinn of.
*Standard for Steam Surface Condenser.of ihg Hean Exnhnngef |
Institute” and this spec;flcatlon. o | | ”

'(5)- The surface condenser shall be located beneath the turblne.
exhaust; and shall be desxgned for & minimum w;dth and for
1n3tallat10n w;thln a reinforcéd concreté turbine._
generator foundation with tubes.at rlght angle to tﬁe
turniné rotor. - | | |

(6) The surface condenser shell shall be supported from the

bottom with an expansion joint between the ‘turbine exhaust

casing and the condenser hood.  If bottom épring
supporting type is applied, an expansion ‘joint between the’

turbine exhaust casing and the condenser hood may be’

o

O
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(7)
(8)
(92}
()
(10}
(11}
()
{12)

eliminated.

A design to prevent erosion and corrosion of condenser
shall be considered by taking into account material
gselection and construction.

One side of the water boxes shall be able to be cleaned,
inspected or repaired while the condenser is under
operation,

The condenser level contrel system shall maintain the
predetermiﬁed level in hot well. Hot well level shall be
contfolled by supplying and returning condensate from and
to the make up water tank. The make up water transfer
pump shall be.manually operated.

Two {2) make up water pumps shall be provided. Both make
up water pumps shall be able to operate in parallel
running.

The surface condenser shall be designed to accommodate
high temperature éteam and drain to be received without
thermal stress, drain attack, vacuum trip, etc.
Continuous self-cleaning system (ball-cleaning system) shall
be provided for automatic tube cleaning dufing operation.
Self cleaning debris filter shall be installed on the inlet

gside of the. condenser water box.

2.2.3 DESIGN DATA

(13

HT-

Surface condenser
(a) Type.- -~ .- : . Single shell, divided water box,
horizontal, surface type

(b)p Number: . - CL :One (1) set
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(c)

()

(e)
(f)

()

(h)

Design heat duty

Heat duty at turbine rating

load operation

Design exhaust pressure

Cleanliness factor

Dissolved oxygen in

condensate .
Tube size and
thickness

Hot well capacity

(2) Circulating water

“(a)
{b)

{ch)

- {(d)

Water source

Temperature

 Maximum water

velocity in tube o

Sea water analysis

2.2.4 PERFORMANCE

60 mmHg.abs,

(not more than 90 mnHg.abs.

 with maximum cooling water

temperature)
o021
0.01 cc/liter

C

To be decided by the

-Contractor

To be decided by the

Contractor

Sea water
Maximum 33 °c
Design .30 °C

2.3 m{sec.

Refer to Clause 8 of "Site-
Conditions” in Section T of

Part I

(1) The surface condenser shall perform as shown in the

*Tenderer’s Data Sheet™..

(2) The surface condenser shall maintain the design exhaust

- T020-4 -
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pressure at 60 mmHg.abs. with inlet circulating water

temperature of 30 °C under heat duty at ECR condition.

(3) The performance curves shall be submitted to the Engineer

for

(a)

{b)

(c)

{4) The

"~ approval and-shﬁll cover the following conditions.
Inlet circulating water temperature of 18 %, 22 ¢,
-26%, 30° and 33°%.

Turbine exhaust condition of 100Z, 75 and 50X load
One (1) circulating water pump operation and two (2)
pump opérﬁtions:,

Contractor: shall 'submit the calculation sheets to the.

Engineer for approval,

2.2.5 TESTING

{1) Th;

Coﬁtracﬁor shall execute the following shop tests and

submit the test and inspection reports to the Owner and

fhe
(a)
(b)
(c)
(d)
(2) The

the

Eﬁgineér.

Matérial test

Non-destructive test

Dimension check

Hydrostatic test
Cont;actor_shali_execute the following field test of

condenser and shall submit the inspection and test

reports to the Owner and the Engineer.

(a)
(b)
(c)

_Alignment check of tube plate and support plates
Water fill up test

Performance test -
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2.3 TECHNICAL INFORMATICN

2.3.1 MATERIALS

The following materials of construction shall satisfy-the-
minimum requirements-for-the operation conditionsspecified.
fl) Shell plate and hot well Carbon steel _

{JIS G310) or equivalent)

{2) Tubes-

Main condensing zone Titanium
Alr cooling zone Titanium
(3) Tube sheets Lo Titanium of Titanium clad steels
{#) Tube support plates Carbon steel
(5) Water boxes and covers Carbon steel
| with interior protected by
3 mm thiék neoprene lining
(6) Expansibnjjoint - o _Siainless.éfeél or rubBer_

{between turbine exhaust)

'SHELL

(1) The shell shall be of all welded construction, and boliing
shall be permitted only at access ménholes.

(2) The thickness of shell shall include a corrosion
sllowance, and shall be reinforced to withstand the
atmospheric pressure imposed on the shell."

(3) The bracing and reinforcing shall be adequate to prevent
deflection and shell vibration.

(4) Any bolting exposed to the condenser interior shall be
stainless steel or other acceptable non-corrcsive
material.

(5) Diaphragm plates or expansion joints_shall be provided to

- T020-6 -
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(6)

(7)

(8)

absorb the differential expansion between the shell and
the tube bundle.

The steéam inlet hood shall be of such a size and design as

- to obtain optimum distribution of steam over the entire tube

surface.

" The hinged access manholes shall be installed on the shell

and the steam inlet hood.

The nogzzlé and other connections of the number and size
1

- required shall be provided on the shell, and all drains and

(%)

(10)

(11)

other returns to the sﬁrface condenser shall be manifolded

‘where possible.

The manifolds shall be 1nstalled separately and by grouplné
income drain lines as to be convenient for operation,
avo;ding any back flow through each drain line.

The éurface cnndenner“shall nave ample flnéning fncilities
to receive the feedwater heater dﬁain and all nther

dnnins. |

The surface condenser shall be supported from support feet

on the shell bottom.

2.3.3 HOT WELL

(1)

(@2)

)

Minimum distance between the normal operating level and

the bottom tube shall not be less than 400 mm.

The hot well shall be equzpped w1th & strainer and proper

baffling to prevent swirls.

The hotwell shall be equlpped with level guage 80 as to
1nd1cate a hotwell level at all depths of storage, and |
sh&ll be equlpped w1th the level sthches and alarm

contact.
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2.3.4 TUBES

2.3.5

2.3.6

(1)
(2)

(3)

(4) .

TUBE
(1)
(2)

(3)

TUBE

(1)

(2)

(3)

The tubes shall be standard straight length..-t

The tubes shall be expanded at the inlet.and outlet ends and

be welded to the tube sheets or fixed by an appropriate

method after prior approval from the Engineer.
Tube inlet portion shall be properly shaped for smooth -

entrance of cooling water.

.The tubes in éxhaust impingement zone shall be provided.

with adequate protection against impingement damage with

minimum thickness of 0.7 mm.

SHEETS

Tﬁe tube sheete shall be belted to the sﬁell endlﬁe
lndepeﬁdent from the water boxes. |

The tube sheets shall be designed to perm;t the tubes to
be installed stralght. | . -. |

The tube sheets shall be.drille&. end-teaﬁed:te.receive'the

tube.

SUPPORT PLATES

The tube support plates shall be deslgned to permit tubes
to be installed straight and adequately inclined for .
draiﬁage. | | ‘ - | o

The spaciné ef the tebe supﬁett'pletes'shall:be eeﬁsistent
with good practlce sotas tolﬁiniﬁize vibratloﬁ.duting all
operetlng conditions. | h S

Edges of the tube holes in the tube support plates shall

 be chamfered to facilitate tube 1nsert10n, and shall be made

smooth to prevent tube damage.
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(4)

The plate thickness design shall include corrosion

allowance..

2.3.7 WATER BOXES

(1)

(2}

(3)

4)

(3}

(6)

(7)

(8)

(9

The water Boxés shail be of the divided type.

The.ﬁater boxeézshall,be of good hydraulic design and
provide uniform water distribution and optimum entrance
cqnﬁitions to the tubeé.

The.waﬁér box.shall be pfoﬁided with one circulﬁting water
inlet or outlet connection, and each connection shall be

provided with rubber expaﬁsion joint.

‘The condenser tubes shall be removable without breaking

the inlet or outlet circulating water connections.

Each water box shall be provided with quick-opening,
hinged type manholes.

EBach Watér'box-shall be provided with drain wvalves, vent
valves, priming connections and instrumentation
connections.

Thé water boxes shall be provided with permanegtrlugs forr
1ifting and handling.

L&ddérSVQiﬁh ruﬁﬁef iining'shall be provided inside of each
water box. |

The'corrésion resistant bolts, gaékets_and all othef
necessa:y_mounting.details for the water boxes, covers and

manhole covers shall be pfovidéd.
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2.3.8 EXPANSION JOINT
(1) Stainless steel or rubber type expansion joint shall be
provided at the steam turbine exhaust connection to absorb
expansion or.contraction of the céndenser and turbine. :
{2) The joint shall Be deéignéd'to ﬁithétand interhai.preSSuré
and full §acuum wiéhoué daﬁage. | . o
(3) .The.jsint shﬁil be providéd with staiﬁieés.étééi ééve?
plates to protect expansion bellowg or belt ffom imbingement
'.of éxhaﬁs£ steam. o :
2.3.9 BUTTERFLY VALVES
(1) Butterfly valves at inlet and outlet piping of water box for
| shut off shall be furnished.
(2) Butterfly valves shall be of,the motor operated
type.
{(3) The design of motor operated butterfly valves shall be in .
conformity with Clause 1.1, "Valves and Specialities” in

Section II of Part I.

2.3.10 INSTkUMEﬁTS
(1) The surface condenser shﬁll be provide&:witﬁ‘thé.
| foliowing instrﬁments. S -

(a) Level gauge glass
(b) .Levei switch“f6£ alarh
(é) Level tfaﬁéﬁiiter ﬁiﬁhrremoﬁe.indicgtbi
(d) Pressure gauge (inclﬁding maﬁéﬁéééf) 7
{e) Pressure transmittér with remote indicator
(f) Thermometer

(g) Level controllers and control ﬁalves

- T020-10 -
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2.3.11

2.3.12

(2)

(1)

(2)-

(3)

(h} Condenser tube leak detectors
(i) Level switches for water boxes

(j) Flow meter for make up water

The instruments shall be in conformity with Clause 3.

“Instruments and Control® in Section II of Part I.

-PAINTING -

After thorough cleaning of the interior surface of condenser
and: removal of mill scale, rust, oil, grease, etc., the
interior surface of condenser shell shall be painted to

prevent rust during transportation and erection,

.The above painting shall be removed before assembling the

condenser tubing.

If the above paiﬁt is not harmful for service operation,

it may be léft as coating.

The painting for exterior surface of condenser shall be
in-conformity with Clause 1.13, "Painting” in Section II of

Part TI.

SPECTAL TOOLS AND STANDARD TOOL SETS

The following special teools shall be supplied by the

Contractor.

(1)
(2)
(3)
(4)
(s)

(6)

Tube expander

Complete tobi sets to remove the tubes

Tube cutter

Tube leak inspection light

Mecessary materials and supports for hydrostatic test

All other special tools considered necessary by the

manufacturer
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(7) Pins hole detector

{8) Clesning guns with the water header, rubber tube, brushes,

valves, etc., for tube washing

2.3.13 OPERATING G.AI....I..ER].:_ES:.
The followiﬁgrQperating:gall;fiés ﬁitﬁ étairstéﬁall Bé
supplied by the Contractor, and shall be of a dismantling type.-
{1)}): In the rear and in front of condenser water box
One (1) set each
(2) Other necessary ones for valves, and all necessary

pertinents and facilities S - £

._.’

One (1) set each:

)
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3, A

3.1

3.2

3.z2.1

3.2.2

IR EJEchk_
SCOPE OF SUPPLY
The air ejéctof éﬁall be pr;vi&eé tHe foilowing components with
compleﬁé acceésories: o |
(1) Steam Jet Air Ejector
(a) ﬁjectcr'ﬁith éooiérs.
{b) .Msnometer
(2)  SﬁarfiﬁgwAir ﬁjeétoé
{a) Ejector
}b) Silenéer
(3)‘ Féﬁﬁdatioﬁ Bolﬁs
(4) Drain and Vent Piping, Valves and Traps
{5) Instruments
(6) Insulation
(7) Painting_
{8) Sﬁecial Tools and. Standard Tool Sets

(9) Lifting Lug

GENERAL INFORMATION
APPLICABLE STANDARDS.AND CODES
The ai;.ejéctér éhall.bé designed and conétfucte& in accordance
with the requireméntsxéf Cléﬁse 6 of "Applicéble Standards and

Codes" specified in Section I, Part I.

OUTLINE.
(1) Two (2) steam jet air ejectors shall be installed to eject the
leaked or deaerated:-air in the turbine cycle. ' The steam jet

. air ejector shall-be of twin type, and one element shall be

- = T030-1 -



always in service while the other shall be for stand-by.

{2) The inter and after condensers shall be installgd_wi#ﬁqtﬁe
steam jet air ejector, and the ejector steam_shaii be
condensed By tﬁe coﬁdénséte, and ret;rnéd to théxsﬁ;face
condenser. :

{(3) One (1) starting air ejector shall bé iﬁstéiiéd tb ﬁuil& up the
condensér vacuum before turbinérstarting. | |

{(4) The ejector steam shall be supplied from tﬁe-ﬁigﬁ‘preséure
auxiliary steam source. . | | .

(5) The design shall be in accordance with the ”éﬁandard éor Steam
Surface Condenser of the Heat Exchanger.Insﬁitﬁte“ andrthis_

specification.

3.2.3 DESIGN DATA
- (1) Steam jet air ejector
{a} Installation Indoo;
(b) Type - Twin element, two stages with

inter and after condensers

{c) Number One (1) set

{d) Capacity | "HEI" standard '

{e) Operating steam High ﬁressureréﬁxiliary steam
(f) Cooling waﬁef | Céndensgte o

{2 Stérting air ejector

{a8) 1Installation Indoor

(b) Type Single element, single stage .

(c) Number . = . One (1). set

(d) Capacity : "HEI® standard

(e) .Operating steam . High pressure auxiliary S$team
- T030-2 -
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3.2.4 PERFORMANCE

{1} The steam jet air ejector and the starting air ejector shall

perform as shown in the *Tenderer's Data Sheets".

(2) A berformance curve for the air ejector shall be submitted to

the Engineer for approval.

(3) The Contractor shall submit the calculation sheet to the

Engineer for approval.

3.2.5 TESTING

{1) The Contractor shall execute thé folléwing shop tests, and

(i} shall‘sﬁbmiﬁ the test and inspeéticﬁ reports-to the Engineer:
{a) Material test | | |
(bi Diﬁension check
(c} Hydrostatic.test
(d)' Performance fesﬁ

(2) Field test

' The'bontfactot shéll'exécuté the following field tests, and

‘shall submit the test and inspection reports to the Engineer:

(a)

: (b)
( .

T

Hydrostatic test

Performance test

(¢c) Noise inspection of starting sir ejector

3.3 TECHNICAL INFORMATION .

3.3.1 STEAM JET AIR EJECTOR

(1) The materials shall be as follows.

(a)
{b)

(c)

(d)

FSC-A

chtion chambers
Stéam nozzle
Diffgéér:

Shell and water

box of condenser

- T030-3 -
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3.3.

2

(2)

{(3)

{(4)

(3)

(6)

()

(8)

‘The relief valve shall be furnished to leave excesgive

(e) Tube sheet . Carbon steel
{(f) Tubes - Stainless steel

The following accessories shall be furnished with the air -

. ejector.

(a} Steam piping, stop valves and relief valves =

{b) Hand operated throttle valves on each ejector stage

{(¢) Loop seal arrangement for intetecondenser

(d) Drain trap assembly for after condenser

(e) Indicatlng type air meter

(£) Thermometers and pressure gauges as requlred _ {“}
(é) .Foundatzon bolts | 7
The air ejector elements shall be mounted on inter end after

condensers.

Condensate from the after condenser ehall be_returned to the

surface eondenser through a drain.trep.

A 1oop seal or spec1a1 draln trap shall be furnlshed for

returnlng the condensate from the Lnter condenser to the

surface condenser.

i ﬂh\‘
p—

pressures in the inter and after condensers.

Suitable air floe meter and all necessery valees and.plplngs
between the air flow meter and the air ejector shall be
furnished for mounting on the air ejector,

The air flow meter shall be stainless steel trimmed.-

STARTING AIR EJECTOR

(1)

The starting air ejector shall be a single stage,'steam jet,

non-condensing type.

- T030-4 -
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3.3.3

3.3.4

{(2) The materials shall he as follows:

{a} Suction chamber Carbon steel
(b) Steam nozzle Stainless steel
{¢) Diffuser . Carbon steel

(33 Exhauét pibing of starting air ejector shall be installed up
‘to 3 m above the main building roof,

{4) HNoise at exit opening of stafting éir ejector exhaust pipe
shall be in ac¢cordance with Clause 3.11, (3) of "Noise" in

Section I,

INSULATION

{1). The outer surface of air ejector and condenser shall be
insulated.

{2) The insulation shall be in conformity with Clause 1.12,

"Insulation" in Section II of Part I.

SPECIAL TOOLS AND STANDARD TOOL SETS
The Contractor shall provide the special tools and standard tool

sets for the air ejector.
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4.

PRIMING VACUUM EQUIPMENT

4.1 SCOPE OF SUPPLY

The Contractor shall'prbvi&e the priming vacuum equipment with

all components and complete accessories, but these shall not be

limited to the foiiowing.

(1)
(2)
(3)
(4)
(5)
(6)

(T

(8)
(9)

Priming vacuum pump and motor

Water tank

Cohtrol box
Foundation bolts and nuts

Piping and valves

Instruments

Painting
Special tools and standard tool sets

Lifting lugs

4.2 GENERAL INFORMATIORN

4.2.1 APPLICABLE STANDARDE AND CODES

4

2.2

The priming vacuum equipment shall be designed and constructed

in

accordance with the requirements of Clause 6 of "Applicable

Standards and Codes® specified in Section I, Part I.

QUTLINE

(1)

(2)

The equipment shall be provided to remove liberated air
from the condenser water boxes ﬁuring operation of plant,
and to be uéed for priming of the circulating water system
during start up.

The equipment shall consist of vacuum pump, motor, water
tank, control-panel, val#es,ipiping and'other accessoriés,-

and these shall be mounted on a common base plate.

- T040-1 -
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The piping material shall be of stainless steel, or

equivalent.

{3) The priming vacuum equipment shall be operated locally,

and shall be able to start automatically in case of

lowering of water level in the surface condenser water

boxes,

4.2.3 DESIGN DATA

4.2.4

(1) Vacuum pump
(a) Installation
(b) Type
{c) Number_

{(d) Capacity

(2) Water tank
(a) Type

(b} Seal water

PERFORMANCE

Indoof

Rotgry, water sealed type
Onei(l) sét

Required capacity for priming
the circulé;ing.water system

within two (2) hours

Vertical cylindrical

Cooling water

(1) The priming vacuum equipment shall perform as shown in the

"Tenderer’s Data Sheet”.

{2) ‘The Contractor shall submit performance curves of pump to’

E the Engineer for approval.

(35 " The Contfaétor shall submit the calculation sheet to the

Engineef for approval.
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4.2.5 TESTING

(1)

(2}

The Contractor shall execute the foilowing'shop-tests_and

submit the test and inspection results to the Owner and

the Engineer for approval.

(a)
{b)
{c)

(d)

~ (e)

()
(g)
The

and

the

(a)

(b)

(c)'

(d)

(e)

.Material test

Dimension chéck

Hydrostatic test

Performance test

Vibration check

Noise check ) . 7 .. {”}
D;sassembly and inspection ' -
Contractor shall execute the following field tests

submit the test 1nspect10n results to the Owner and
Eﬁginééf'for appréﬁal.

Assembling'inéﬁectiOn

Motor test (isolated)

.Peffofménce test

Vibration Eheck'l

Noise check

O

4.3 TECHNICAL INFORMATION

4.3.1 VACUUM PUMP

(1)

(2)

" The vacuum pump shall he of the rotary. water sealed type.

The main part materials shall be as f0110ws, while other

parts mﬂter1als shall bhe sultable for use w;th c1rculat1ng

water and vapor.

(a)
(b)

Casing Cast iron

Rotor Bronze cast

- T040-3 -
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(3)

(&)

(5)

(6)

(7)

{¢) Shaft Stainless steel

The vacuum pump shall be provided with a drain trap for
suction line, inlet check valve, strainer, solenoid shut
off vélve and isclation valwves,

The water separator or U-seal piﬁing shgll be installe@ at
cohﬁectidnrpiping between the condenser watér boxes anﬁ
the vacuum pump tb shﬁﬁ off ﬁhe circulating water to
vacuum pﬁmp.

fhe vacuum pump shall be operated locally.

The vacuum pump shall be directly connected to its motor
driver through a coupling, and shall be provided with
coupling gugrd.

The motor shall be in conformity with Clause 2.2 of

"Flectric Motor" in Section II of Part I.

4.3.2 WATER TARNK

- (1)

{2}

{3

The water tank shall be installed to store the seal water
of vacuum pump, and.shall be provided with a float valve
to control tank water level.

The tank shall be provided with a glass gauge, solenoid
shut off valves, drain valves, drain piping and all
necessary connections.

The material of ﬁank shall be of anti-corrosive type, and

ghall include rubber lining.

4,3.3 CONTROL BOX

The control box shall be provided, and shall be installed near

the pump.

[T
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4.3.4 PAINTING
Painting shall be carried out in conformity with Clause 1.13 of

*Painting" in Section II of Part I.

4,3.5 SPECIAL TOOLS AND STANDARD TOOL SETS
The Contractor shall prdvide the special tools ahd standard

tool sets for the priming vacuum equipment.

O
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5.1

CIRCULATING WATER PUMP

SCOPE OF SUPPPLY

The Cﬁhtfaétdr shall ﬁrbvidé circulétiﬁg water pump with all
comﬁohénté and aécessories,.bﬁtrthese shall nof be 1imited to the
following.

(1) Cirbulatingrwﬁteg.bump and motor

(2} Lﬁbricatiné wﬁtéf system |

(3)"Béée'p1a£é_ : -

(4) Foﬁﬂdatidﬁ bdits, nﬁts.and sleeves

(S) Discharge vaive

(6} Rubﬁer.é;pﬁhsion joint'

(7) Instruments

(éj Paihting'

(9} Special tools and standard tool sets

(

10y 6perating floor around motor

{11) Valves, piping. control boxes, cables and accessories

5.2 GENERAL INFORMATION..

5.2.2

5.2.1 APPLICABLE STANDARDS AND CODES -

The circulating water pumps shall be designed and constructed
in accordance with the requirements of Clause 6 "Applicable

Standards and Codes* specified in Section I of Part I.

OUTLINE.

(1)1_Twp_(2),SOz:capacity circulating wﬁter pumps shall be
instglléd,.and shall supply cooling water to the surface
condenser and the bearing cooling water heat exchanger.

(23 The:circulating water pumps shall be installed in the

circulatiﬁg water pump intake pit.
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(3)

(&)

(5)

(6)

(7)

Each circulating water pump shall be designed to be

controlled at the central control room, The discharge

valve of each c1rculatlng water pump shall be motor_

operated and sequentially c0nnected to the circulating

water pump motor,

The lubricating water of circulating water pump journals

" shall be of self lubricating system'and. in case of

emergency trip and starting, bearing lubricating water

shall be supplied from the service water line (fresh

water).

Two (2) circulating waeter pumps shall be operated for

normal service operation.

The circulating water pump shall be constructed 50 as to

be simple for assembly, 1nspect10n and overhaul.

The c;rculating water pump shall be de51gned 80 that

reverse rotation caused by reverse water flow from

operatlng pumps through the dlscharge piping and back

through an idle pump will not cause damage to any of -the -

components of the pump and motor.-

5.2.3 DESIGN DATA

(L)

Circulating water puﬁp

(a) Installation

(b) Type.

{c) Number

- {d)  Fluid

- T050-2 -
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(2)

(e) -Lubricating water Self lubricationj

Service water for back up

supply
{f) Rated capacity . . 502 each
" {g) Total head .. - ' To. be decided by the
Contractor
(h) . Shut off head . To be decided by the
Contractor
(i) Pump efficiency not less than 85%
{j} Pump speed To be decided by the
| o | Contractor |
(k)rrPﬁmp discharge pipe ‘ Tb be decided by.thé.
.. diameter
Contractor

(1) Pump pit level operating foor level EL +5000mm
bottom ievel.of pit. EL -5200mm
The Contractor shall submit all dgéigﬁ dats fo the‘

Engineer for approval.

Motor

The specifications shall be decided by the Contractor.

5.2.4 PERFORMANCE

(1)

(2)

(3)

The cifcula;ing_wate: pumps shall perform as shown in the

. "Tenderer's Data Sheet”. .

The circulating water pumps shall be able to operate
satisfactorily without cavitation; pitting, excessive
vibration or noiée-inubgth single and parallel operation.
The circdlatiug water puﬁp shall be able to operate at

1202 flow of pump rated capacity in case of one pump

operation.
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5.2.5

(4)

(1)

(2}  The Contractor shall execute thé“following:field'tests and

The circulating water pumps shall have low shut off head,
low required horsepowar at shut off, and maximum

efficiency at approximately the rated design conditions.

{5) The Contractor shall® submit performanée ctirves in single
operation and parallel operation to the Owner and the
Engineer for approval,

(6) The'Cﬁntractor shall submit the caiculation sheet to the
Owner and the Engineer for approval.

TESTING

The Contractor shall execute the following shop tests and

" submit the test and inspection results to the Owner and

the Engineer. The test items below marked "#" shall be

carried out in the presence of the Engineer.

(a) HMaterial test

(b) *Dimension cﬁeck

(cs *Perforﬁance ﬁest

{(d) *Vibration check

(e)n*Noise check

(£) *ﬁisassemblf and iﬁspection

{g) Hydrostatic test

submit the test and inspection results to the Engineer.

(a) Alignment check

(b)" Motor running check (isolated) -

(¢) Operation check of protection relay

(d) Pump running test - -

- (e} ~Vibration check

{f) Noise check

- TO50-4 -~
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5.3 TECHNICAL INFORMATION

5.3,1 CIRCULATING WATER PUMP

{1

(2) .

Lee)

-Materisls

The material of main part shall be as follows, while

S8R water.

(a)

(b)

(c):

(d)

{e)

()

(g)

{h)

(a)
(h)

cathodic protection.

Impeller

Sﬁction bell mouth

Impeller bowl

Diffuser casing

Shroud, liner and

ware ring

Discharge columns
and elbow

Shaft-

Bearing

:Construction -of pump

"materials: of other parts shall be suitable for use with

Moresover, the material shall be protected by

Stainless steel

"(ASTM CF8M or equivalent)

27 Wi cast’ iron

Stainless steel-

“{ASTM CF8M or equivalent)

27 Ni cast iron, with surface
hardening treatment on inlet
portion of diffusers

Stainless steel

2% Ni cast iron

~Stainless steel

(ASTM CF8M or equivalent)
Cutless rubber or proved

design material

“The impellers shall be of the mixed flow type.

The impellers shall be cast in one piece.

The bell mouth 'and impeller bowl shall be cast with

" ‘'smooth interior and exterior surface, free from blow

holes, sand holes and all other faults.
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(d)

(e)

(£)

A8
(h)

(i)

(3)

(k)

(L)

{m)

{n)

(o)

The bowls shall be designed to withstand not less
than 1.5 times the pump shut off pressure or 1.5

times pressure at the rated capacity, whichever is

_greater,

The columns shall be provided with flanged joints to

-permit disassembly.

The thickﬁess of the casings shall include corrosion
allowance.

The discharge elbow shall be flanged.

The shaft shall be of sufficient diameter to tramsmit
the full load torque requirements of the pump.

The shaft couplings shall be designed to transmit the
full load torque required.to qperate.the pump. -

All bearings shall be of cutless rubber or other
proven design material backed with stainless steel
shaft sleeves. -

The bearings shall be of sufficienﬁ number to prevent
whip. | | |

The rubber or proven design material bearings shall
include flushing grodves in the bearing. 7

The bearing spﬁéing shall be such that no vibraiion
will occur. -

The pump and motor shall be'prévided with heavy
structural steel base_piate,,supporting beams, beam .
supports, sole plate, etc., as required.

Tempo:ary-material_shallgbejprovided on the pump pit

slab for protection at the time of dinstallation of

pumpé and motors.
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{p) All inner and outer surfaces of 2% cast iron shall by
applied with tar-epoxy resin coating.
(q) Cathodic protection sysoem shall be considered for

protection of base metal adjacent to noble one.

5.5.2 MOTOR

5!3!3

(1) The.motor shall be of the outdoor type.

(2) The motor shall be designed to withstand the forces of
reverse pump rotatlon.

(3) The thrust bearlng shall be incorporated io each motor.

(4)_:If water cooled thrust bearing is applied, the cooling water
shall be supplied from the bearlng coollng water 11ne.
Tha discharge of cooling water shall be returned to the
beariné:ooollng oate;.line, ano oecessary.valves.ond
pipings of motor bearing cooling shall be provided.
The flow switch shall be installed on discharge'liné'of
cooling water, and abnormal water flow decrease shall be
indicated in the central control room.

(5)- The motor shall be in conformity with Clause 2.2 of

Electric Motor®" in Section II of Part I.

 (6) Replacement of motor lubricating oil shall be made easy.

LUBRICATING WATER SYSTEM
(1) Water for pump bearlng 1ubr1catlon shall be supplled from

its pump discharge when the pump is in normal operatlon.

(2) If the above 1ubr1cat1ng water pressure is not sufficxent..

& 1ubr1cating water pump shall he 1nstalled The
1ubr1cat1ng water pump shall be sequentially connected to

7 the circulating water pump.

- T050-7 =~ -



(3)
(4)

(3)

(6)

The duplex type strainer shall be provided for filtering

the lubricating water.

"Each pressure gauge shall be installed at:the inlet and

outlet of strainer.

In case of stop and starting, lubricating water shall_be
supplied from the service water line (fresh water).

The solenoid #elve shall be installed ae the.service
water line, and sequentially connected eoeihelcirculating

water pump.

Flow sw;tch flow gauge and pressure gauge shall be

installed at the lubricating weter 1ine. Insufficient

water flow shall ‘be 1nd1cated at the annunc1ator of the

central control room to protect the bearing cooling

system.

5.3.4 DISCHARGE VALVE.

(1)

(2)

(3)

(4)

The discharge valve.of pump shall be of motor-driven

. butterfly type.

The discharge valve shall be motor driven and connected
sequentially to each pump, and shall be monitored at the
BTG board in.the central control room.

It is preferable that the discharge valve has three
functions of shut-off, flow control and check valve as a
multiple valve; -

The valve operatlng equipment shall be equipped with the
11m1t torque switch, posztion switch and valve p091tion

indlcator.

‘The valves shall be able to be operated manually.
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5.3.6

5.3

.8

(5) The supporting structure of valve casing shall be
installed.with foundation bolts.

(6) The valve design pressure shall be designed to meet the
maximum pressure of pump shut off pressure.

{7) The wvalve diaméter and flange size shall be the same as

that of the discharge of circulating water pump,-

RUBBER EXPANSION JOINT

(1) The ruﬁber expansioﬁ joints shall be installed at the pump
dischﬁrge.

(2) The desipn pressure of rubber expansion joint shéll be
m&re than the pressure at pump shut off pressure,

(3) The Contraﬁﬁor shall submit the data sheets to the

Engineer for approval.

PAINTING

{1) The pump casing shall be coated with tar epoxy resin
before shipping.

(2) Painting for motor and acceséories shall be in conformity

with Clause 1.13 of "Painting” in Section II of Part I.

SPECIAL TOOLS AND STANDARD TOOL SETS
The Contractor shall provide the special tools and standard
tool sets for the circulating water pump. Particularly,

special tools for centering work shall be supplied.

INSTRUMENTS
The following instruments shall be provided.
(1) Pump pressure gauges

(2) Differential pressure gauges, flow switches, solenoid
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valves and local control boxes for lubricating water -

system

Thermometer with alarm contact
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6. OCONDENSATE PUMP

6.1 SCOPE OF SUPPLY

The condensate pump shall be provided with all components and

acceésorieé, but these shall not be limited to the following.

(1)
(2)
(3)
(4)
(5)
13
(7)

(8)

Condensate puﬁp and motor

Suction strainer -

'Expaﬂsidn joint

Base piéte

?oﬁﬁaaﬁion Eolté, ﬁﬁts and sleeves
Instruments “

Painting

Speéiai'topls and sﬁandard tool sets

6.2 GENERAL INFORMATION

6.2.1 APPLICABLE STANDARDS AND CODES

The condensate pumps shall be designed and constructed in

acéordance with the requirements of Clause 6 of "Applicable

Standards and Codes" in Section II of Part I.

6.2.2 OUTLINE

()

{2)

Three (3) half capacify,condensate'pumps shall be provided.
Two condensate pumps shall be for normal operation. .

All condensate pumps shall be operable in parallel --
running. -

VEach pumprshall_be_controlled at the central control room,

and shall have a automatic stand-by start circuit.
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6.2.3 DESIGN DATA

6.

2.4

Indoor (grounﬁrfloér)
Vertical, mﬁiti-stage
tufbine; ﬁi;-caﬁ type
Three'(35 séts

Condengate.

602 fléw of &Cﬁ

condensate fiow

not more thén i,SQO #pm
not iess £haﬁA?5Z ét ra;gd

capacity

Indoor, vertical guarded

open drip proof type

Motor operated

Min. 60% of MCR condensate flow shall be delivered in

The condensate pumps shall be‘able to operate without

cavitation, pitting, excessive vibration or noise.

The condensate pumps-shgll be able to satisfactorily

The condensate pumps shall hgve-extractinggperformance for

condensate under all loads of the surface condenser.

(1) Installation
(2) Type
(3) Number
(4) Fluid
(5) Capacity (each pump)
{6) ?ump speed
(7} Pump efficiency
{(8) Driving motor
{9) Pump discharge valive
* the:
case of one pump operation.
PERFORMANCE
(1) The condensate pumps shall perform as shown in the
*Tenderer’s Data Sheet".
(2)
(3)
operate either independently or in paraliel.
(&)
{3

The Contractor shall submit the estimated performance

curves showing head, horsepower; required NPSH and

efficiency to the Engineer for approval.
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(6}

The Contractor shall submit the calculation. sheets to .the

Engineer for approval,

6.2.5 TESTING

(L)

(2)

The Contractor shall execute the following shop tests and

submit the test and inspectlon results with the procedures

to the Owner and the Engineer for approval.

(a)
(b)

(c)

(d)

(e)
(£)

(8)

Meterial test

Dimension check

Performance test

(The'test shell be carried out.io the oresence of the
Eng;neer) c

Vibratlon check

Neoise check

Disassembly and ihspectionr

Hydrostatic test

'Field test

The Contractor shall execute the follow1ng fleld tests

before and after the erection, and shall submit the test

{a)

(by

©

(d)

“and inspection reeults-to the Owner and the Engineer.

Alignment checkz

Motor ruﬁniﬁéjtest (ieolete&)
Poﬁp.rooning test

vibration check

Noise check
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6.3 TECHNICAL INFORMATION

6.3.1 'CONDENSATE PUMP

{1} Materials

The materials shall be as follows.

(a)

(b)
{c)
(d)

Cééing - Cast iron and cast steel
Outer barrel and discharge head - Carbon steel
Impeller - Stainless steel

Shaft - Stainless steel

(2) Construction

(a)

(b)

(c}

(d)

{e)
(£}

()

The pump shall consist of an outer barrel suction and

discharge connection, and an inner suction-consisting
of rotating parts, stage pieces andrsﬁpporting |
piecés.

The first stage impeller levelnsﬁall.ﬁe deéided based
on_the required.NPSH. -

The pump shall be installé&.wiiﬁ tﬁe é#é;iﬁn

connection below the base plate and the discharge

connection above the base plate.

The pump sha11 pperAté without Excéssive vib?ation,
cavitétion,.ﬁﬁise or leaksfr | | |

The pump shall_be_designed_fér contipﬁoqs operatibn
at 107 minimuﬁ of tﬁé ragéd.f;qﬁ witﬁput undesirable
strain. | _

All bearings shail be of the sleeve type., and:pumé
axial thrusts shall be resisted by‘a thrust-bearing
located in the driving motor.

The shaft coupling between the puﬁp shaft and the

motor shall be Qf the rigid_adjustabie type.

- T060-4 -
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(h) The water sealed stuffing box shall be provided for
sealing against condenser vacuum.

(i) Suitable vent connections shall be provided for
venting the pump casing and discharge head to the
surface condenser.

(j) Relief valve shall be provided for protection of

suction barrel from over pressure.

6.3.2 MOTOR

6.3.3

&)
(2)

(3)

The motor shall be of the guarded open dripproof type.
The thrust_beﬁring shall have a thrust capacity in excess
of the total thrust loading imposed by the pump and motor
rotors at all starting or operating conditions.

The thrust bearing shall be self-lubricated.

The motor shall be in conformity with Clause 2.2 of

Electric Motor®" in Section II of Part I.

STRAINER

{1y The stfainer shall be provided at each pump suction.
(2) The strainer shall be of single element.

{3) The strainer shéll bé désigned:to-bercleaned wiihoﬁt

(4)

(5)

overhaullng, and the washing water piplng shall be
.1nstalled and connected to the ccndensaLe line for back
washing. |

The strainer shall be provided with coarse mesh element
for normal operation and fine mesh element for trial
operation.

The material of strainer shall be stainless steel.
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6.3.4

6.3.5

6.3.6

EXPANSION JOINT
(1) The expansion joint shall he provided“at'each pump
suction.

(2) The expansion joint shall be made of rubber or equivalent.

PAINTING

(1) The inside of pump cans shall be temporarily painted with
rust inhibitivé ﬁaint prior”ﬁo shoﬁ tést and shipment.
This paint shall be thoroughly cleaned before field
-operstion. |

(2) .The outside of pump cans berieath the base plate shall be
coated with tar epoxy resin, -

(3) The painting for‘other_pafts shall be in conformity with'

Clause 1.13 of "Painting" in Section II of Part 1.

SPECIAL TOOLS AND STANDARD TOOL SETS
The Contractor shall prov1de the spec1a1 tools and standard

tool sets for the condensate pump.

INSTRUﬁENfS‘

The following instruments shﬁll be provi&ed;

(1) Pump suction and discharge pressure gaugés.

{2) Pump suction strainer dlfferent131 pressure g&uges with

contacts for alarm.

- T060-6 -
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7. FEEDWATER HEATER

7.1 SCOPE OF SUPPLY

The feedw&ter heaters shall be provided with all components.

accessories and auxlllarles, but these shall not be limited

to the following

“(1)

(5)

,(3’

(2)

(4)

(6)

(7)
(8)
{9)

(10)

(11)

Low pressure feedwater heaters

ngh pressure feedwater heaters

Drain tank and pumps

Relief valves

: All foundation bolts, supports and structural mnterials

Instruments

.Insulation

Operating gallerles (1f required)
Palntlng -

Monorails for Iifting fif reqﬁired)

Special tools and standard tool sets

7.2 GENERAL INFORMATION

7.2.1  APPLICABLE -STANDARDS AND CODES

7.2.2

The feedwater heater shall be designed and constructed in

accordance with the requirements of Clause 6 of "Applicable

. Standards and Codes" specified in Section I of Part I.

OUTLINE

A1)

(2)

. Number of feedwater heaters shsll be seven (7) in minimum, -
| including deaerator.
The low. pressure feedwater heaters and the high pressure
_feedwatsr-heatsrs shall be of the horizontal closed U tube

type.
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{3) The heating steam éhall be extracted from the ext?action
nozzles 6f the steam turbine.
{(4) Feedwater heaters shall be provided with the dfaiﬁ coéiing
| zone,.épndéhéing zohe and'desuéerheater zﬁne.ﬁccoréing_to

their performance requirements.

{5) The drain from the high pressure feedgater heater shall be

cascaded to the deaerétor, aﬁd the &rain fromlthe lbw _
pressure feedwater heaters shall be cascaded to the drain
tank. All feedwater heaters shall have back up drazn line
for low load operation and emergency |

(65‘ The feedwater heaters shall be de51gned in accordance with
the latest edition of the "HEI" code, "STANDARDS for CLOSED
FEEDWATER HEATERS". o

{7) A system for “Preveﬁtion ﬁf watér Inductién; shﬁli be
prov;ded, referr;ng to “Recommended Pract;ces for the
Preventlon of Water Damage to Steam Turbine used for
Electric Power Generation,“ ASME Standard No. TWDPS-~ 1.
Part 1, Fossil Fueled Plants.

{(8) Two (2) drain pumps and one- (1) ténk:shall-be=provided to
collect drain from all low pressure feedﬁéter.heater-drain

- lines and steam air preheater drain line.

7.2.3 DESIGN DATA

(1) The low pressure feedwater heaters shall be as follows.

{(a) Type Pk e Clbsed:Ustube;-horizbntal
“mounting
(b) Number -~ o ‘One (1) set each
(c) ‘Design water flow = " Required flow for MCR -
- T070-2 -
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(2)

(3)

(4}

;:(b)-

{d)

(e}
()

Steam pressure at heater

Steam enthaipy

-Whter'velocity in tube

Per turbine design
considering pressure drop
from turbine to heater
connection

Per turbine design

not more than 2.1 m/sec.

The high pressure feedwater hehters

(a}

{(b)

{(c)

(d}

(e)

(£)

Typé

Number
Design water flow

Steam pressure at heater

Steam enthalpy

Water velocity in tube

Drain pumps

(a)
(b)
(c)
(d)

(£}

{a)

(c)

Installation
Type

Number
Fluid.
Capacity

Seal

"Drain tank

Installation-

Type

Number

- T070-3 -

Closed U;tube, hérizontal
mdunﬁiug

One (1) set each
Required flow for MCR .
Per turbine design
considering pressure drop
from turbine to'heater
connection

Per turbine design

not mere than 1.9 m/sec.

- Indoor {ground floor)

Holizontal, centrifugal
Two (2)

Heater drain

~100Z

Gland packing

"Indoor (ground floor)

Vertical, cylindrical

One (1) set



{(d)}. Capacity SR 1002

7.2,4 PERFORMANCE

7.2.5

(L

All feeﬂﬁater heaﬁers and drain pumps shall perform as

shown in the "Tenderer's Data Sheet".

The Contractor shall submit the calculation sheet to the

(2)
| ”Engineér fér approval.
(3) The Contractor shall submit“his.countérmeasures fﬁf
| Verosionfcofrésioﬁ of carbon steel tubes. |
TESTING
{1) The Contractor shall execute the following shop tests and
submit the test and inspection results to the Owner and
the Engineer for approval.
(a) Material test
{b) Welding procedure inspection
{(c) Dimension check
. (d) Hydrostatic test
(e) Non-destructive test
(£) Performance test for drain pump
(g} Vibration check for'drain pump
(h) Noise check for drain pump
(1) Disassembly.and inspection for drain pump
(2) The Contractor shall execute the folloﬁing field tests and

submit the test and inspection results to the Owner and
the Engineer for approval.

{a) Alignment check during assembling.

(b) Hydrostatic test for'shell.side. and channél*Side

(¢) Performance test

- T070-4 -
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(d}

(e}

Vibration check

Noise check

7.3 TECHNICAL INFORMATION

7.3.1 FEEDWATER HEATERS

1y

()

(2)

oo

The materials of the feedwater heaters shall be as follows.

(a)

()

Channel cover
Low pressure heater - Carbon steel

High pressure heater - Forged‘steel

(b} Shell - Carbon steel or low alloy steel
"(é)' Tuee - - |
LP heaterw— Steinleee seeel
HP heater.- Carbon or low ailo& steel-
(di -Tube sheet. |
Low pressure heaeer - Carbon steei.
High pressure heater - Forged steel e
{e) Support plate - Carbon sgeel
Channels | |
fa) :Theicheenele eﬁall 5é proﬁided with covers or access
manﬁoies %ﬁichlshall.be removeble without disturbing
- the ﬁipinglconnections. |
()

The channels for low pressure feedwater heaters shall

be of fabrzcated or forged steel construction, and

shall have covers attached with flanged and bolted

Joints.

The channel for hlgh pressure feedwater heaters shall

be of the forged steel construction. The channel -

type shall be of the breech lock pressure -seal, or

hemispherical head type.-

- T070-5 -



(3) Shell

{a) The shell of feedwater heaters shall be of:all.welded
construction.

{b) The lifting lugs shall_be_provideo onrthe'éoell;l

(¢) The shell shall be marked to'show tﬁe-ouiﬁing line
near the channel end for shell removal

(d) At shell cutting line, a stalnless steel burning ring
shall be provided inside the shell fo; ‘protection
of the tubes?r. ' “ S

V(e) The supports, rollers and rails shall be supplxed
with the heaters for removal of the shell.

(£) The feedwater.heaterrsoello éhall bo ﬁade,removable

_ wiohout breaking the steom and dfaln connections.

fg) The shell of low pressure feeoﬁotér heater:shall be

flanged and ooltédrfof Bundloufemooal;
{(4) Tubes I o

{a) The tubes shall bo of U.type;

(b) All baffles and support plates in the tube bundle
shall be securely held in place by t;e rods ‘and
spocers, or equxvalent constructlon.. '

{c) The tube bundles shall be made removable from the

. shéll.or the éﬁell shalllbe ﬁé&é fomofoble from the
:tube bundlo; S

{d) The tube bundles-éholl Ee'désigned to.ovoid direot
impingement of 1ncom1ng shell s;de fIUIdS

(e)h:The flow passages for dlstrlbutlon of fluzdsrlnto the
.tube bundle shall be deolgned lo p;nimize tube

vibration.

- TO70-6 -~
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(5)

(6}

Tube sheets

Tube hole edges shall be chamfered ot the shell ‘side, and

each hole shall be provided with a minimum of two grooves

{(in case tubes are fixed by expanding).

The H.P. heater tubes shall be joined to the tube sheets

by welded jeints. -

The design of tube to tube sheet joints shall be subjected

- to approval by the Engineer.

Baffles and support plates

C o {a)

(7}

(b)

(c)

All ‘steam and drain return openings in the heater

shells shall be properly baffled to prevent

‘impingement damage to the heater tubes and the heater

shell,
A1 drain return baffles and surrounding shell
interior ‘areas shall be adequately protected with

stainless steel construction.

‘All burrs of tube holes shall be removed to prevent

. .damage to the tubés.

Venting -

(a)

(b)

{c?

Non-condensible gas ocutlets shall be provided on each

heater.

The feedwater heaters shall be provided with a

properly sized vent orifice constructed integrally

with the. vent connection.

_The.ﬁigh-p:essure_feedwatér heaters shall be vented

to the deaserator, and the low pressure feedwater

heaters shall be vented to the surface condenser.
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(8)

{9

{10).

Drains

The drain connections shall be provided to drain all low

points_and pockets on the shell and tube side not

otherwise drained by nozzles.

Connections

(a)

(b)

(c)

- {d)

{e)

(£)

The high pressure feedwater heaters shall be provided
with N, gas connections on the shell and tube sides.

The feedwater connections of the low pressure

feedwater heater shall be flanged, and the feedwater

connections of remaining feédﬁater heaters shall have
welded ends.

All steam and éondensate drain connections ghall

have welded ends.

All piping connections shall be located so that the

heater shell can be removed without disconnecting

piping.

All butt welding connections of 65 mm diameter or

more shall be bevelled at shop. Welding connections
50 mm diameter or less shall have socket welded
ends.

Necéssary piping connection for flushing shall be

_provided. .

Relief valves

(a)

(b)

The relief valves shall be of the closed bonnet type

and suitable for design temperature and pressure

- conditions.

Each shell side rélief valve shall be sized to pass

10%7 of design feedwater flow.
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7.3.2 DRAIN PUMPS AND TARNK

(1)

(2)

' The drain pumps shall be able to operate in all operation

conditions of the plant.

The drain tank shall have the balancing pipe to the LP

- No. 1 heater.

7.3.3 INSTRUMENTS

(1

(2)

The feedwaﬁér heéﬁe;e, gnd.d¥ain §umps and tank shall be
provided with ghe following iﬂstrumentg.
{a) Level gauges
{(b) Pressure gauges
(e) Level confrollers-and control valves
(d) Level switcheé for the eitraction steam reverse
cdurrent valve, stop valve shut off and drain valve
(e) Level switches for znnunciator and interlock
The Heater Service Sysﬁem including heater inlet steam valves
and outlet drain valves with sequencial, automatic

operated service switches shall be installed on the

-auxilialy'board.

"The steam inlet, feedwater inlet, feedwater outlet and

drain outlet piping shall be provided with the required

‘temperature gauges, préssure'gauges-and temperature

~ - sensors for’ computer.

(3)

All instruments mentioned above shall be in conformity

with Clause 3.1 "Instrument and Control Apparatus® in

Section II of Part I.
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7.3.4 INSULATION

{1) The outer surface of feedwater heatérs, drain pumps and
drain tank shall be insulated with block type calcium
silicate insulating material.

(2) The surface of insulating material shall be covered with
the aluminum jackets, except for the drain pumps.

(3) Detailed information of insulation and aluminuﬁllaéging'-
shall be in cﬁnfofmity with-Glause_l.iﬁ of "Insﬁlatioﬁ"
in Section ii:of ?art.I. )

v,

7.3.5 CLEANING . : \ {

e

The interior surface of each shell shall be protected as

follows,

{a) All interior surfaces, including'béffles aﬁd éupports,
shall be cleaned using steel grit.

{b) - The protective coating shall be a water soluble rust
preventive material, and shall be.painte&,before

: shipmént.

(¢) After fabrication is completed and before shipment, the
interior shall be cleaned and.thoroﬁghly dried, after . (ﬁ}
which all connections and openings shall be adequately
covered and sealed to prevent the entrance of_dirf or |
moisture during ocean shipment and prior to erection.
High pressure feedwater heaterskwi£h=steel tubes shall be

sealed with N, gas for tube protection.

7.3.6 SPECIAL TOOLS AND STANDARD TOOL SETQ
The Contractor shall provide the special tools and standard

tool sets for the feedwater heater.
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