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3.7 DEMINERALIZED WATER TRANSFER PUMPS

3.7.1 SCOPE OF SUPPLY

The deminerélized_water transfer pump shall include the following

components with complete accessories,

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

Pumps'and motors

Coupling ahd gﬁé;d

Common baseplaie

Fbundatioﬁ boiés;.nﬁtﬁ ahd Qleéﬁes
Pressure gauges and sw1tches

Paintlng

3.7.2 GENERAL_INFORMATION

3.7.2.1 APPLICABLE STANDARDS AND CODES

3.7.2.2°

3.7.2.3

- The demineralized water transfer pump shall be designed and

constructed in accordance w1th the requxrements of Clause 6 of

"Applicable Standards and Codes" in Part I.

(1}

(2}

QUTLINE -

‘The demineralized transfer pump shall be able to transfer
make up water ffom the demineralized water tank to the Units
‘L and 2 ﬁﬁke.up water tank.

Three (3) m#ké up transfer pumps shall be provided.
Pumps.Shéll_be able to be controlled f:bm the water

treatment control room.

DESIGN DATA

()

(2)
(3)

Installa;ion... ,-Indoor'(water-treatment building) water
tank
Type 'Horizontal;_centrifugal pump
Number - Two (2) sets
- C03-58 -



{4) Gapacity 100 Ton/hr (tentative)
(S) Total head To be decided by the Contractor. -

~{6) Mdtor : Outdoor, horizontal type

3.7.2.4 PERFORMANCE
(1) The. demineralized water transfer pump §ha11.Pgrform asi:
shown in the Tenderer’'s bata Sheet; .
{2 .The phmp shall be able to operate w1th§u£ cavitation,
pitting and excessive vibratlon..

{3) The Contractor shall submit performance curves to the

-,
it

Engineer for approval.

3.7.2.5 TESTING
{1) The Contractor shall execute the folloWLﬁg shop tests and
N shall submit the test and inspectxon reSults to the

Englneer for approval. . |
{a) ﬁimension cheék‘.
(b) Performance chégk
{e)  Vibration check
(3) : Overhaul inspéction
(e) Hydrostatic test - o : ) o
(£) Noise check. |

{(2) .The'Contractor shall execute the'following field tests and
shall submit the test and inspection results to the
Engineer.

' (a) "Alignment inspectioﬂ during assembling -

{b) Moter running test (isolaﬁed)
{c) Pump rﬁnninguteét -

(d) Vibration test

- C03-59 - =
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{e) Noise check

3.7.3 TECHNICAL INFORMATION

3.7.3.1

3.7.3.2

The materials shall be as follows.

{1) Casing Cast ;ron
| {JIS 65501, or equivalent)

{2) Impeller Stainless steel or equivalent

{3) shaft Stainless steel or eguivalent

CONSTRUCT#ON

(1) Thé casing shall be cast with smooth interior and exterior
surfaces, free from blow hqles; sand holes and other
faults.

{2) The impellers shgll be enclosed, accurately machinéd and
balanced to eliminate vibration, and shall be securely
keyed to the pump shaft.

(3) The shaft shall be of sufficient diameter to transfer ﬁhe

" full load requireﬁenta of the pump, and shall be of such
dimension so as to transfer the full load torque
requirements of_the pump without excessive deflection,
vibration, diétortion or whip.

{4) All shaft surfaces shall be smoothly grounded to accurate
dimensions.

{5) The shaft sleeves shall have a smoathrsurface allowing
minimum pressure on the packing so as to prevent leakage.

(6) The drain cnnﬁections shall be prévided at all low pdints
of the volute and all other points where drainage is
possible.

(7). The high points of.each volute shall be provided with a

- €03-60 .-:. -



3.7.3.3 MOTOR

3.7.3.4

. for Piping and Equipment" in Section II of Part I,

vent valve.

(8) The pressure gauge shall be provided at pump_suction and

discharge.

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

Motor® in Section II of Part I.

PAINTING
Painting shall be in conformity with Clause 1.13 of "Painting

£

cup

O
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4. DRAINAGE AND WASTE WATER TREATMENT SYSTEM

4,1 SCOPE OF SUPPLY

The drainage and waste water treatment equipment shall be provided

with all components and complete accessories, but these shall not

be limited to the following items.

(1) Mein building mechanical drainage system

(a)
(b)
(e)
- (d)

(a)
{b)
(c)

(d)
(e)
(£)

Turbine room sump pump and motor

Condenser pit sump pump and motor

Turbine oil sump pump and motor

Drainage piping

Pit level controller

Gontroi panel

neutralizing ﬁit eqﬁiﬁm;nﬂ for Uﬁits 1 and 2

Pit pump and moter | | |

Agitating air.blqwer and motor

Piping and valves (including agitating éir piping-anq
valves)- | -
Instrumen;s

Levélucdnt£olier

Control panel

(3) Waste water storage pond equipment

(a)
(b)
(c)

(d)
(e)

Pond pump and motors

Agitating ajr blower and motor
Piping and valves

Levei controlier

Instruments

(4) pH control oxidation pit'aﬂd mixing pit eqﬁipmenﬁ

- coa;i.-



(a)
{(b)
{c)

(d)
(e)

Automatic pH controller
Mixing pit agitator and motor
Level controller

Instruments

Piping and valves (including pH control oxidation

agitating alr piping and vaivgéf'

(5) Coagulation-sedimentation tank equipment

(8)
(b)
(c)
(d)

Agitator and motor
S5ludge pump and motor
Piping and valves

Instruments

(6) Clear water pit eqﬁipment

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

Filter feed pumps and motors

Level controller

Piping and valves

Instruments

(7) Filteﬁ eduipmenﬁ

(a)
(b)
(c)

(d)

Filter
Filter air scrubbing agitator blower and motor
Piping and valves

Instruments

{8} Neutralizing pit equipmeht

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

Pump and motor
Agitator and motor
Automatic pH cqntroilér
Level éontrollér _
Piping and valves

Instruments

- C04-2 -
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{9) Purified waste water pit equipﬁent
(a) Fllter backwashing pump and motor
{(b) Level controller
'(c) Piping and valves
{(d) Instruments
(10) Sludge enrichment tank equipment
(a) Agitator and motor
(b) Siudge pump and motor
{c) _Piping and valves
(d) Instruments
(11) Chemical injectidn'eqﬁipment'
(g8) Dil.'HCl Tank.iﬁcluQing_agitator and motof
(b) HCl gas seal tank
(c) Dil. HCl dosing pumps and motors
{(d) Dil. NaOH Tank including agitation and motor
(é) Dil. NéOH dosing pumps and motors .
(£) Goagﬁlant tank
{g) . Coagulant dosiﬁg pumps and motors
(h) Coagulant aid tank inéluding agitator and motor
(i) Coagulant aid dosing'pumps and motors
(j) Concentrated HCl transfer pﬁmp and motor
.(k) Concentrgted NaOH transfér fump and motox
(1} Chemicql.storégé'yard pit pump and motor
_ {m) Slu&ge transfer pﬁmp and motor
'(ﬁ) Concengrated 301 Tank_and-cohcentrated
| NaOH tank = °
(0).© Level controllers (for respective tanks)

AP Piping:and-valvesir

- C04-3 -



(12)

(13)

(q)

Instruments

Dehydrator equipment

(2}

(b}

()
(d)
{e)

Dehydrator

Slurry pump'and motor
Alr commpressor
Piping an valves

Instruments

Control unit system

(a)
(b)

{c)

(14)

(15)

(16)

(d)

pH monitor and controller

Flow integrating meter

Control panel (including graphic panel) -

Instruments

Stack drainage pit equipment

(a) Pump and motor
(b} Level controller
{¢)} Piping and valves
(d) Instruments
Piping

Painting

(17) Sspecial tools and standard tool sets

(18) -Csbles

(19) - Foundation materials

(20)
(21)

Note:

Scaffold, handrail, ladder

Lighting

The Contractor shall:prdvide,any and all equipmeﬁt,-
materials and accessories as required for a chpletefset of
waste water treatment equipment as well as the cost for -

installation and trial operation of the equipment in addition

- CO4=4 -
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to the items specified in the above.

. Although-not clearly specified in the above, any embedded

" materials for foundation, base plates, grouting materials,

supports, electric motors, accessory pilping, valves, instru:

ments and blower-silenéers for the waste water treatment

-equipment as well as the piping rack foundation related to

the waste water treatment equipment shall be included in the

- scope of work.

- 004;5 -



4.2 GENERAL INFORMATION
The drainage and waste water tréatment equipment to be procured and
installed in accordance with ‘these specifications is the - equipment
to integratedly treat drainage and waste water discharged from the
power plant and discharge the -treated waste water into the: sea.
Consequently; this equipmgnt_constituteé_one of the most important
factors in view of environmental pollution control. |
Therefore, the equipment_shall be highly reliable, and in no way

shall the performance be deteriorated through years of operation.

4,2.1 APPLICABLE STANDARDS AND CODES
The drainage and waste water treatment equipment shall be
designed and constructed in accordance with the requirements of

Clause 6 of "Applicable Standards and Codes™ in Part I.

.4.2.2 OUTLINE
(1) The following drainage gnd waste water_shhll be discharged
from the equipment and shall bé treated as follows.
.However, this equipment ié.intended for treatment of waste

water containing inorganic substances indicated in Table 1.

"wa”l I

Therefore, sewage and organic substances other than the -
waste water listed in Table 1 are not included in the scope
of supply of this equipment.
{a) Regularly discharged waste water ﬁreatmeﬁt process
~ Waste water to be tréated by this equipment is as

follows{

o Waste water.from water treatment system

o Waste water £rom turbine:floor'

o Waste water from boiler floor

- C04-6 -
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o Blow off water from machinery

Waste water normally discharged is sent to and stored

in the No. 1 or No. 2 waste water storage pond.

-Hera, the waste waté: is agitated by air stomized from

the air diffuser pipe (tube) to make the quality of

water uniform, Then, it is sent to the pH control and

oxidation pit and, after its pH value has been regulated

‘to -an oPtimum.lével for coagulation - sedimentation

treatmgnt,‘the=coagulant and coagulant aid are injected
into the waste water. Next, the waste water is sent‘fo

the mixing pit, coagulatién‘~ sedimentation tank where

. suspended solids are removed.
‘The clear water that has flowed out of the coagulation

- sedimentation tank is collected in the clear water

pit, pumped into the filter, and finally clarified,

. After the pH value has been regulated in the neutralizing

pit to the level permissible to discharge it, the water

is discharged intc the sea through the purified waste

. water pit.

However; should the pH value of clear waste water

exceed the specified level, discharge of waste water

.into the sea will be suspended, and such water will be

.returned to the No. 1 or No. 2 storage pond and treated

again. ..

The suspended solids removed in the coagulation -

‘sedimentation tank are collected and concentrated in the
. sludge enrichment tank. - Then, they are sent ‘to the

. dehydrator and treated for dewatering. After undergoing

- C04-7 -



(b)

(c)

these processes, the Sparated sludges are transported
to outside of site area.
The filter is automatically washed by periodically

returning clear water. The water used for filter

“washing is returned to and treated again in the No. 1
‘or No. 2 storage pond.

- Irregular waste water treatment process

The water to be treated in this process is as follows.

o Waste water_diSCha:ged during'gir‘preheater cleaning

0 Waste water discharged during boiler chemical clean-

ing and béiler blow off -

" o Waste water_diéchafged during boiler furnace washing

o Fuel oil pump room drain from heavy fuel oil service .

tanks and storage tanks. -

The waste water having irregular discharge, ‘such as

‘boiler blow off and boiler chemical cleaning, shall be
" treated separately.
. The reason is that the waste water discharged on the

occasion of boiler blow off and boiler chémical washing

contains a. high concentration of G.0.D." - -

Therefore, such watér is required to undergo oxidative

destruction in the waste water storage pond prior to
treatment in the waste water treatment-equipment.

Treatment of waste water discharged on the occasion of

‘blow: off and chemical cleaning of boiler

- After the water has undergone oxidative destruction by

injecting €.0.D. reduction agents such as'(Héoz or

- C04-8 -
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NaC10) in the No. 1 or No. 2 waste water storage pond
and sent to the pH control and oxidation pit, this
water 'is tréated according to the same process asg that
for the normally discharged waste water.

(d) Tfeatment of irregularly discharged waste water other
than that,ditharged on the occasion of blow off and
chemical cleaning of boiler
.Since ﬁhis}irregularly dischdrged water contains a
large amount of suspended solids ﬁainly consisting of -
Fe dOnfents, it is required to control the pH value

- at thé optimum level for removal of Fe contents by
sédiméntation.:.
Thereforé,'the-Fe contents are required to bé
thoroﬁghly':emoved-throﬁgh'oxidatioh by aeration in the

No. 1 or No. 2 waste water storage pond. Then, this
water is sent to the pH control and oxidation pit and
treated acéording to the same process as that for the
ngrmal1y discharged waste water.

(e) Wastezwa;gr;treaﬁment's&Stém flow diagram

Regarding the waste water treatment system flow

: diagram, refer to Drawing No. WMT-1007 "Drainage and
Waste Water System Floﬁ Diagram”.

(f}.fLayout of wgste water treatment system

Régarding_fhe layoﬁt of waste water treatment system,
;-rgfer,to Drawa'.ng'Nbf WGT-liOZ ;Site Layout Plan®.
{(2) Quantity and quality,of.waéte wéter to be treated-
The quantity and.quality of waste water to be discharped

f;om West Wharf Steam Power Plant Units 1 and 2 are as

- C04-9 -.



(3)

(4) .

(5)

(6)

(8}

‘water pretreatment ares shall be led by gravitation into the

indicated in Table 1 for reference, ..

. Installation and trial operation of :the waste water trest-

ment equipment shall be completed by the date when the

hydrostatic test of. steam generator is carried out, and the

equipment shall be ready fof:operation.

‘The COntractor-shall‘assufe}the continiation of chemical
supply, and shall quote cther chemicals which are equal in
property to the chemical specified in this specification.

Operdtion of the waste=water‘sys£em'shall ensure that the

treated water quality (pH and §S) can be maintained even if {“}

_thé chemicals aré not available.

Drainage piping shall consit of main:piping for Unit 1 and Unit

2 and common piping for outdoor equipment drain to be treated.

‘Drainage system for Unit 1 comstruction shall have connections
- with necessary facilities to be supplied by the Contractor for

.Unit 2 constraction.

Waste water_from staékvshalljbe:sent'the waste water storage

pond through the stack drainage pit. Waste water from raw

said pit.:

- Permeation system of discharge and sanitary waste water of

new substation shall be provided by the Centractor of Lot
II-A before completion of Unitsz,site.draihage*systeﬁ..

The Contractor of Lot I shall carry oui: the connection works
of the said pipe’s terminals-to site drainage system aftgr

completion of site drainage system.:

- C04-10 -
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4.2.3 DESIGN DATA

" (1) Main building mechanical drainage system

(a) Turbine room sump pump aud motor

o Pump
.Type Vertical shaft, not clogging type
ﬁuﬁber Two (2) sets each unit '’ B
Capacity To be §ecided by the Contractor

However not loss than 155m3IH7
ﬁead 20m |
Deéigﬁ 90°C
temperature
Motor

o Control panel

Indoor, vertical type

" Number . Two (2) sets each unit

Type Wall hanging, indoor

Size _ 500 m/mW x 250 m/mD x 700 m/mH

A Condenser pit éump pump and motor -

oanmp 

Type ;Submerged

Number Two (2) sets each unit

Capacity To be decided by the Contractor
7 However, not. less than 25 m /R

Head _ 20 m | | |

Design '

temperature 90°%

Motor Submérged type

o Contrel panel

" Number

Type“

One (13 sgt'éachfﬁhit_=-

Wall hanging, indéér '

- C04-12 -
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(2

{c)

(d)

Size 500 m/mW x 25¢ m/mD x 600 m/mH

Turbine oil sump pump and motor

o Pump
Tyﬁé - ' Vertical shaft, non clogging
Number' : . " Two (2) sets each unit
Capacity “To be decided by the Contractor
However, not lessg than 15 msiH
Head | 200 m
Design -
temperature 90°c
Moto; | | Indoor, vertical

o Control paﬁel

Number ' One (1) set each unit
Type ' Wall hanging, indoor
Size S00 mfuW x 250 m/mD x 600 m/mY

Machine drainage and floor drain piping

Piace of

. installation = - Under floor

(2} Unit

(a)

Pipe material - Carbon steel pipe with asphalt
jute cloth

Pipe diameter - - 80 mm minimum
neutralizing equipﬁent

Unit neutralizing pit -

Type: - - - - Underground reinforced concrete

- with acid and alkaliproof

L ecoating
Number R S ‘One (1) SQt each unit
_Capacity; -",'3 -7 - 150 m3 {Tentative)
. Efféctive depth 3,600 mm

- C04-13 -



(b) Pit pump and motor

(c)

(d)

’

Type

Number

Capacity

Material

Design temperature
Motor

Control panel

Type

Humber

Size

Agitating bloﬁer
Nuﬁbér.

Type-

- Capabity :

Délivery.head'

Motor

: . Qutdoor, vertical shaft

Two (2) sets each unit

-150 m3!H each (Tentative)

Stainless steel or equivalent

- 90%

Outdoor, vertical type

Cubicle, outdoor

One (1} each uﬁit

500 m/mW x 450 m/mD x 1700 m/mH

One (1} each unit
Root's blower

2.0 Nmsfmin.

0.3 kg/em?G

Totally enclosed outdoor type

induction motor -

3.7 kW x 4 poles x 440 V x 50 Hz

- Insulation Class B

(3) Waste water storage poﬁd equipment

(a)

Waste water storage pond

Type

Number .

Capacity:

Underground reinforced

"concrete with acid and alkali-
..proof lining type
. One (1) set .

1,500 m> (Tentative). . -

- G04-14 - -
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(b)

()

Pump and motor
Type

Number
Capacity

Head

Pit depth
Design temperature
Motor

Agitating blower
Type

Number

Capacity

Outdoor, vertical shaft
Two (2) sets
40 mSIH (Tentative)

20m

4,250 mm

90

Outdodrg'vertical type

Rotary type (with silencer)

Two (2} sets

" To be decided by the Contractor

For waste water storage pond

For pH control oxidation
pit

{4) pH control diidation'ﬁit and mixing pit equipment

(a)

(b}

(c)

pH control oxidétion pit

Type

Number

Capacity

Effective depth -

Agitétingrﬁlowef

Reinforced concrete with acid

and alkali-preoof coeating

One (1) set

20 m3

2,500 mm

The agitation blower shall also be used as the waste

Mixing pit -

Type

~water storage pond agitating blower.

Reinforced concrete with acid and

-alkali-proof coating

L CO04=15 ~- ..



(d)

- Number One (1) sef

Capacity ‘ 10 w

Effective depth 2,500 mm

Mixing pit agitation and motor

Type "Puddle type
Number : One (1) set
Motor _ ' Outdoor, vertical type

(3) Coagulation sedimentation tank equipment

(a}

(b)

Coagulation sedimentation tank .
Type . o ‘Reinforced concrete, center drive

Center drive type

Number . : One {1) set
Capacity. - . - 190 3

Up flow rate  - 0.7 m/hr or less

ﬁain dimension | g,ood mm¢.x_3,ooo i

(Effective depth)
Priving unit Motor, reduction gear. turn
table

Sludge pﬁmp.and motor

Type - _ Oﬁtdocr. slurry, horizqntal
Number 7 Oﬁe {1) set |

Capacity o Té be decidéd.bywéhe Céntractor
Motor ‘Outdoor, ﬁofiéonﬁﬁl ﬁfpe

(6) Clear water pit-equipment

(a)

Clear water pit

Type Reinforced concrete T
| Number - 1 - One (1) set
Capacity oL k0 m3
- C04-16 - .

Y &R



)

TR

(b)

Effective depth. @ - 2,500 mm
Filter feed pump and motor

Type - - Outdoor, wvertical shaft

Numher Two (2) sets ,

Capacity — . . .. 40 n® 18

Head . : To be decided by the Contractor
Design temperature - 90°C

Motor .- S - - Qutdoor, vertical type

(7) Filter equipment

(a)

(Db)

(a).

Filter

fype | Vertical, pressure filter -

Number . - Two (2) sets

Capacity . 40 m°/Hr

Filters . - - '-.. Sand + anthracite
Filtration ra£e=. : é mf{Hr or-less

Washing rate by

backwashing 35 mfHr or over

Cleaning rate by 5. 2

air scrubbing - = 70 m”/m“/Hr or over

Net washing and . 5 min. by air scrubbing and
cleaning time per

one time . 15 min, by water backwashing

Alr scrubbing-blowern

Type - o “ - Rotary (with silencer)
Number - 7. - - One (1} set
Capacity SRR 6 Nmalmin.

(8) 'Neqttalizingfpit:equipment

Neutralizing pit

' Typé . Reinforced concrete with acid and

- -alkali-proof coating -

-_004w17 -



(9)

{b)

(c)

Number

Capacity

Effective depth

BPit pump and motor

Type

Number

Capacity

Head

Design temperature
Motor

Agitator and motor

Type

Number

Hotor

20 m

One (1) set
3

2,500 mm

. Dutdoor, wvertical shaft

“Two (2) sets

40 m3/H

To be decided'by the Contractor
20°%

Outdoor, vertical type

"Puddle
One (1) set

Outdoor, vertical type

Purified waste water pit equipmeéent

(a) Purified waste water pit

(b)

Type

Number

Capacity

Effective depth.

Reinforced concrete
‘One (1} set.
100 w3

2,500 mm

Filter back washing pump and ‘motor

Type -

Number

Capacity

Motor

outdoor, horizontsl, -centrifugal

~ One (1) set

1250 m° [Hr

: OQutdoor, horizontaiitype-’ﬁ

(10) Sludge enrichment tank equipment

(a) Sludge enrichment -tank :

Type

- Reinforced concrete center drive

- C04-18 -

1 &



"g}ﬁbhbf‘

(b}

type

Number . -One (1) set
Capacity .50 md
Up flow rate - - 0.5 m/Hr or less -

Effect of sludge enrichment
Average 58 concentration at inlet 1.5%
Average S$ concentration at outlet 4.0%
Main dimensions 5,000 om$ x 3,000 muH
' (Effective depth) -
Driving unit =~ - - Motor, reduction geaf turntable

Sludge'pump'and motor’

Type - ‘ - “Outdoor, slurry, horizontal
Number " -One (1) set

Capacity To be decided by the Gontractor
Motor - - . - ~Outdoor, horizontal type

'(11) Chemical injection equipment

(a)

{b)

(e)

Concentrated HCL tank

Type : : "Horizontal, cylindrical

Number o : One (1) set
Capacity 12 m3
- Density 35% as HCL

Conéentrated NaOH tank .

Type - © '  Horizontal, cylindrical
Number .. One (1) set

Capacity o 12 w?

Density '~". 45% as NaGH

Dil. HCL tank

Type .~ .° . ° - Vertical, cylindrical, natural
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(d)

(e}

(£)

(8)

(h)

Number

Capacity

Density.

HC1 gas seal tank

Type

Number

Capacity.

Sl m

rubber coaﬁing

- One (1) set

3

102 as HCl

Vertical, cylindrical, natural
rubber coating

One (1) set

_ To be decided by the Contractor

Dil. HC1l dosing pump and motor

Type

Number

Capacity

Motor.

Outdoor, horizontal, diaphragm
(Natural rubber coating)

-Two (2) sets

~-To be decided by the Contractor

-~ “Outdoor, horizontal type

Dil. HCl tank agitator and motor

Type
Number
Motor

Dil. NaOH tank

Type

Numbex
Capacity

Density

Slom

Puddle

_ One (1) set

outdoor, vertical type

Vertical, cylindrical epoxy resin
coating -

Cne (1) set
3

10Z as NaQH

Dil. NaOH dosing pump and motor

Type .

- C04-20 -
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(1)

H

(k)

(1)

S (m)

Number
Capacity

Motor

Two (2) sets
To be decided by the Contractor

Outdoor, horizontal type

Dil. NaOH tank agitator and motor

Type

Number
Motor . .
Coagulant tank

Type

Number -
Capacity
Density

Coagulant dosing pump

Type

Number
Capacity
Motor

Coagulant aid tank

Type

Number -

-“Capacity,;r

Density

Puddle

. Ong (1) set

Outdoor, vertical type

Vertical, cylindricél, natural

rubber coating

-One (1) set

1 m3

807 as FeClg, 6H,0 .

and motor
Outdoor, horizontal, diaphragm
(Natural rubber coating)

Two (2) sets

To be decided by the Contractor

'Outdoor. horizontal type

Vertical, cylindrical, epoxy resin

coating

One (1) set.

2 ma

0.17 as high molecular coagulant

aid

Coagulant aid tankfagitator and motor

Type - e

- C04-21
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(n)

o)

{(p)

(@

Number _ . One (1) set

" Motor B ' Qutdoor, vertiéal.type

Coagulant aid dosing pump'and motor
Type . , .. Outdoor, horizontal, diaphragm

_ (Epoxy resin coating)

Number : C L Two (2) sets
Capacity ~ "To be decided by the Contractor
Motor Qutdoor, horizontal type

Concentrated HGL transfer pump and motor
Type e Outdoor, horizontal, diaphragm
- (Natural rubber coating)

Humber - Two (2) sets

Capacity o2 mBIhr
Motor : - Outdoor,” horizontal type
Density. : : -35% as HC1

Concentrated NaOH transfer pump and motor
Type : ) - Qutdoor, horizcntal;'diaphragm

(Epoxy resin coating)

Number - Two {2) set -
Capacity | 2 mslhr

_ Motor : - Outdoor, horizontal type
Density . 45% as NaOH

Chemical storage area pit pump and motor -
Type © Submerged, with acid and alkali-
proof coating

Number . .One (1) set

Capacity : 5 m fhr-
Hotor B Outdoor,.submergedﬂtype
.« C04-22 -
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(r}

(s)

Concentrated HCL unloading pump and motor

Type

Number
Capacity
Motor

Density

Outdoor, horizontal, diaphragm type
(Natural rubber coating)

One (1) set :

To be decided by the Contractor
Outdoor. ho;izontal type

357 as HCL

Concentrated NaOH unloading pump and motor

Type

Number

Capaéiiy

Motor

Density

(12) Deh&drator equipment'

Type

Number

(13} Control unit system

(a)

pH meter
Type

pH detector
pH indicator
pH recorder

Alarm setter ... .
(double pin type)

pH metering range

pH detection
spots © - . .

Outdoor, horizontal, diaphragm type
(Natﬁrél r;bber coaﬁing)

One klj seﬁ |

To be decided by the Contractor

Outdoor, horizontal type

457 as NaOH

Multi pressed dehydration type

One (1) set

Glass slectrode type

Three {3) sets

- Three (3) sets

Three f3) sats

One (1) set .

 pH =2 . 14

pH control and oxidation pit,

'Neutraiizing pit
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(b)

Flow integrating meter

Type o - Orifice type
Flow detector . One (1) set
" Flow. indicator - One (i) set
- Flow integrating - One (1) set
meter
Flow metering 0 - 100 m> [he
range o
Flow detection - - Neutralizing pit pump
spots '

"-(15) “stack drainage pit equipmént

(a)

'Pit pump and motor

Type - Qutdoor, vertical shaft
Number | 4 One (1) set o

._'Capécity - | 30 m3/8 (Tentative)
ﬁaterial  _ - Stainless-stéel ér éﬁuivalent
.Motor Qutdoor, Qerﬁicai type

. (b}

Control panel

Type ~ Cubicle, outdoor

Humber One (1)

4.2.4 PERFORMANCE AND GUARANTEES

(1) Quality of treated water

(a)
(b)
{c)

(d)y

{e)

pH S 6.5 - 8.3

Sﬁspended solid -.1 Less than 10 mg]litre
Chemical oxygen ~:Lees than 80 mg/litre
demand EISARE
N-hexane extract ~~ ~ Less than 10 mg/litre

(mineral oil)

‘Iron N | Less than 4 mg/litre
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et

(2)

{3)

(4)

Waste water treatment capacity

40 maihr. x 23 hr./day = 920 mslday {Maximum)

The drainage and waste water treatment equipment shall be

guaranteed for the items specified in the "Tenderer's Data

Sheet".

Even though the performance of the respective equipment

should meet the "Tenderer’'s Data Sheet", if any equipment,

accessories or other materials should be incomplete as a

total waste water treatment equipment, the said equipment,

accessories or other materials shall be repaired.

Replaced or added at the expense of the Contractor.

4.2.5 TESTING

(1) Shop test

(2)

The Contractor shall execute the following shop test and

shall submit the test results to the Owner and Engineer

for approval,

(a)-

Material test

{b) Dimension check'and visible inspection
(c) Hydrostatic test

(d) Performance.test'

(e)' Vibration check for rotary machine

(f) Ndise;qheck

L8} Pinhoie test ffor rubber liniﬁg)

Field test

The Contractor shall execute the following field tests and

shall submit the test results to the Engineer for approval.

‘(a) Alignment check

- 00425~



(b)
(c)
{d)

Vibration check
Noise chack

Performance :check

- C04-26 -
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4.3 TECHNICAL INFORMATION
4,3.1 MAIN BUILDING MECHANICAL DRAINAGE SYSTEM
(1) Sump pump. |
‘(a) The materialoof sump pumps shall be cast iron.
(b} Stop valves, check valves and pressure gauges shall be
provided at the delivery of each pump.
(c) The foundation bolts and nuts of pumps shall be
supplied.
{d) Automatic lubricator (magnet type) shall be provided on
the pumps.'.
(2) Level contrel |
~{a) ~Float type dial level guage shall be insialled at each
sump pit.
{b) . Sump pump shall be automatically started up and shut
down by the level controller in the pit.
{c} Summarizod alarm of high level of sump pits shall be
a;armed'at BTG boafd in the~centréi control room,
(3) Drainage plolng. - | R
:(a) Drain funnel for equlpment and floor drain shall be
-prov1ded, and the drain shall be led to the sump plt.
Dralnage plplng shall be installed under £loor level
between mat foundation and floor concrete slab, and
-out51de surface of the plpe shall be covered with
asphalt 3ute cloth
Drainage plplng shall have a bllnd flanges for Unit 2
_ constructlon. o _
:T(oj--0verflow pipings from the turbine 011 sump pit and

turbine room sump pit to the condenser sump pit shall
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be provided, and the piping shall he covered with .
asphait Jjute cloth.

(c) The discharge of sump pumps shall be led td-the.unit
neutraliziug pit. The pipes shall be installed above

_the floor level.

{d) The drainage pipings for the boiler furnace, economizer
hopper and aiyr preheater washing shall be directly led to
the unit neutralizing pit. The inside surface of the

~ above piping shall be proVided_Vith.acidprbof lining, ane
outside surface of the piping buried in earth shall be £
covered with asphalt jute cloth.

(e)..Drainage pipihg for oil seperator constructed by the
Contractor of Lot II-A shall be conmected by the
Contractor, and the drain shall be led directry to road

drainage line.

4 3.2 UNIT NEUTRALIZING EQUIPMENT
One (1) neutrallzlng system ehall be 1nsta11ed eacﬁ uﬁxt.
The neutrallzlng capac1ty shall be decided bssed upon the water
amount. needed to wash the two (2) ajr preheaters of one (1) unit. {’}
(i) Air blower for the air agltators shall be 1nsta11ed ‘on the
it . S -
Alr agltating plping shall be 1nsta11ed in the plt.
‘The plplng materials shall be ac;dproof
(2) Float type level dial 1nd1cator shall be EQUlpped on the
..p.:l.t. o | o
{3) The pump shall be started up and shut doﬁn-autometlcally in .

-accordance w;th the water level in the plt-
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(4)

(3)-

(6)

(7)

(8)

The outdoor type control panel shall be installed on the

pit. The control switches, lamps and alarms shall be

- provided onzthe‘éanel;- The summarized alarm shall be

indicated on the BTG board in the central control room.

The foundation bolts and nuts of pumps, blower and panel

shall be'provided;

The future.drﬁin connections as spear nozzle shall be provided
at the neutralizing pitrwﬁll;'”

The size of connection shall be 200 mm in diameter.

The receptacle of waste_wﬁter to be discharged during_poiler
chemical clé;ning'sﬁail ﬁe provided at tﬁe_uﬁi; neutralizing

pit pump piping outlet.

4.3.3 WASTE WATER STORAGE POND EQUIPMENT

. This pond is used to temporarily store waste water to be treated.

In this pond, an agitator shall be installed so as to prevent

sedimentation of S§ contained: in the waste water to be treated

and to agitate waste water_by'ejecting air from the air diffuser

tube on the bottom of the pond to make the quality of waste water

uniform.

(1)

(2)

(3)

(4)

The pump shall be started up and shut down automatically in
accordance with the water lével in pond.

Float type level dial indicator shall be furnished on the

- pond.

The summarized alarm shall be indicated on the board in the

.waste water .treatment equipment control room. .

The foundation bolts and nuts of pumps shall be supplied by

the Contractor.
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(3)

(6)

(7)

(8)

The materials.to be used for the air spray piping for

agitator shall be acidproof and alkaliproof.

The blower for air agitation shall be installed in the waéte

water treatment equipment control room.

The air spray pipe for the agitator -shall also be laid in

the No. 1 waste water storage pond and in the‘pH control

oxidation pit.

The sequence control for discharge pump shall be incofpb:ated

in the total system of the new waste water treatment .system.

4.3.4 pH CONTROL OXIDATION PIT AND MIXING PIT EQUIPMENT

{15 'pH'controi and oxidation pit

This pit is provided in order to allow metallic hydroxides

mainly consisting of Fe(dH)3 settle through control of pH

of waste water to be treatéd'and,,at“the”samé time, to

control the pH value into an optimum range for the coagulation -

sedimentation process..

(a)

(b}

{c)

The blower for air agitation to be used in this pit

shall be used as the blower for the waste water storage
pond.

The air s?ray pipe to be‘attached in this pit shall be

arranged so as to ensure uniform agitation of air.

pH control shall be made by injecting dilute HCl and

‘dilute NaOH.

The oﬁtimum pH shall be controlled between 5.0 to 11,0

-.and changed automat;callyfin conformity'wifh'the volume

and quality of waste water and the type of coagulant.
The surface of the pH control and oxidation equipment. -

that comes into contact with waste water shall be made
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of materials suitable.for the quality of waste water or
shall be corrosionproof finished.
{2) Mixing pit.
This pit is installed to ensure .easy and sufficient
sedimentatibn and separation of S5 contained in the wasﬁe
water to be.treated, By quantitatively injecting the
- coagulant and'coagulant aid, large flocs are formed and the
: Ss-are Eaptured in the floés. _As oil and other contents are
included in the flocs, it will be possible to sediment and
separaﬁe the oil and other contents. The coagulanﬁ and
coagﬁlant.ai& shall be injected inté fhe.pﬂ control
oxidégidﬂ pif.
(A) The surface of the mixing pit that comes into contact
with waste ﬁatér shali be ﬁﬂﬁe of matérials suiﬁgble
for the guality of waste water or shall be corrosion-

prbbf finished,

4.3.5 COAGULATION-SEDIMENTATION TANK EQUIPMENT

This tank is installed for sedimentation and removal of flocs

formed in the mixing pit through separation by gravitational

force.

In £ﬁié taﬁk;:éolids and liquids are separated and the clear water.

isuiﬁtféﬁﬁcéd-inté tﬁe éléér ﬁater.pit=by gravity. The

sedimeﬂfatéd fiocs ére céliécted into the center of the tgnk

bottom and ;entfto the éludgé eﬁri&ﬁﬁéﬁt ténk. | |

'(1) ‘Ail'sszshail be-sédiﬁéniéd Sufficiéntiy iﬁ tﬁe coagulation -
sedimentation tank, and S8 in supernatant liquid shall.be

madé less than So.ﬁpm. .-
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.7

(2) The discharge capacity of sludge shall be sufficient for
treatment of the planned volume of waste water or even at
the maximum load in view of the qﬁality of waste water. The
sludge pump shall be operated automatically by setting a
ctimer.

(3) The surface of this tank that comes into contact with waste
water shall be made of the materials suitable for the

~quality of waste water or shall be corrosionproof finished.,

5 CLEAR WATER PIT EQUIPMENT

This pit shall be 1nstalled to 1ntroduce waste water f10w1ng down

by gravxty from the coaguletlon - sedimentetlon tank 1nto the

filter.

(1) The final neutralizing pit shall be used as the clear water

-p;t; _ _
(2) iA clear feed pump shall be installed in this pit.
This pump shall be stareed and stopped in conformity with
the water level of the-pit and the differential pressure of
the filter.
FILTER EQUIPﬁEﬁf
This filter equlpment shell be Lnstalled to 1mprove the quallty
of treated waste water by maklng f;ne SS be;ng carrled over from
the coagulatlon - sedlmentation tank pass through the fllter
medium {sand + anthracrte coal) $o as to remove the SS.
(1) Backwashzng of thxs fllter shall be carried out by u51ng ‘
| _water and air. 7 . | _ :
(2) Backwashlng of this filter shall be carrled out once a day

by means of timer as well as through detection of dlfferen»
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(3)

tial pressure, and the wasté water discharged through

backwashing shall be recovered into the waste water storage

pond.

The air scrubbing blower shall be installed in the waste.

water treatment equipment control room.

NEUTRALIZING PIT EQUlPMENT

This pit equipment shall be 1nstalled to control the pH value of

treated waste water from the filter to the pH value applicable to

the standards for waste water to be dlscharged into the sea.

(1)

(2)

(3)

(4)

(5)

pH control in thlS pit shall be carried out automatic&lly
through 1nterlocked operatlon of the pH gauge. In case

the pH value of treated water is not within the rangé of
6.5 - 8.5, discharge of such water into the sea shall be
suspended automatically and such water shall be returned to

the waste water storage.pond.

_ The . pH value. shall be indicated and recorded on the panel in
‘the waste water treatment equipment control room.
,The'neutralizing agents to be used for pH control shall be

©..10% HC1l and 10% NaOH.

The surface of the equipment.that comes  into contact with
the neutralizing agents shall be made of acidproof and -
alkaliproof materials.

The bit pump shall #utématically.be started and stopped in

conformity with the water level of the pit.

'fhé floé'intégriting metet gshall ﬁe attached at tﬁe pit pump

outlet and any lndlcatlon and recordlng therefrom shall be

Vmade on the panel in the waste water treatment equlpment

control room..
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4.3.9

4.3.10

4.3.11

.

PURIFIED WASTE WATER PIT EQUIPMENT

This pit equipment shall be installed to check the“qdaiity_of

treated waste water flowing from the neutralizing pit prior to

discharging into the sea.

This pit shall also be used to wash the filter by reversing clear

water,

(1) The oil separator shall be used as thls pit.

(2) .The fllter baekweshing pump to be installed in this pit
_shall automatlcally be started and stopped in conformity
with the water level in this plt or by means of tlﬁer or

through transmission of sxgnal of d;fferential pressure of

the leter.

SLUDGE ENRICHMENT TANK EQUIPMENT -
This tank shall be installed to enrich'the'sludge separated in-

the coagulation - sedimentation tank.

" (1) The sludge pump shall be designed and comstructed so as to

sufficiently and smoothly discharge the sludge enriched in

the sludge enrichment tank into the sludge storage pondt
(2) The sludge pump shall be automatically operated through

setting of timer. |
(3)  Any water flowing over from the sludge enrichment tank

. shall be recovered into the waste water storage pond.

DEHYDRATOR EQUIPMENT

This equlpment lS installed to. dehydrate sluge from the sludge

enrichment tank ThlS equipment ehall be used to separate

dehydrated sluge and enriched waste water. Dehydrated sluge will

be abandoned as 1ndustr1a1 wastes. Enriched waste water shall be
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4.3.12

(1)
(2)

(3)

recovered into the waste water storage pond.

Type : -~ Multi pressed dehydration type

Capacity 2 Ton/h

Water content 80X {(After dehydration)

VCHEMICALS INJECTION EQUIPMENT

Thls equipment is 1nstalled to inJect hydrochlorlc acid

{including diluted hydrochloric acid) and caustic soda

(including diluted caustic soda) into the pH control oxidation

p1t and the neutrallz1ng plt 50 as to control the pH value of

treated waste water at the optlmum level

This equipment shall be used to inject the coagulant and

coagulant aid so as to ensure formation of large flocs through

(1)

(2)

coagulation and smooth sedimentation of flocs.

Concentrated hydrochloric acid

The llquld state hydrochlorlc ac;d is recexved into the
concentrated hydrochlorlc acid tank from a tank lorry through
unleading pump.

The HC1 tank for the final neutralizing pit shall bg used as
the.éonéectrﬁfed'hy&tachlofic acid faﬁk; and located in the

chemlcals storage yard

“Dlluted hydrochloalc acid

.The liquid state hydrochlofic acid is pumped into the

diluted hydrochlor;c acid tank from the concentrated

Vhydrochloric aczd tank and dlluted.
T-Preparatlon of 102 Hcl solutlon shall be made automatically
in conformlty wlth the level of the dlluted hydrochlorlc

"acid tank
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(3)

(4)

{5)

- (8)

(7

Concentrated caustic soda

The liquid state caustic soda is received into the -
concentrated caustic soda tank from a tank lorry through
unloading pump. .

The NaOH tank for the unit neutralizing_pit for.Upit_shall
be used as the concentrated éaustic sodautank and 1§§a£ed in

the chemicai storage yard,

Dlluted caustlc soda

The llquld state caustic soda is pumped into the diluted

caustic soda tank from the concentrated caustic soda tank
and diluted.

Preparation of 10X NaOH solution shall be made

automatlcally in conformlty with the 1evel of the dlluted

caustic soda tank.

Coagulant

Ferric chloride (l.‘lquz.d “Fecl, ) shall be used as the

coagulant.

Coagulant aid.

' High molecular céagulant aid (powder state) shall be

uséd as the coagulant aid.
Dissolving of this coagulant aid shall be made. easy so as

to achieve uniform concentration.

Operatlon and control system

(a) The chemical inJBCtlon equlpment shall be 1nterlocked

with the master sw1tches etc., for the pH control and

oxxdation plt equlpment the mlxlng pit equlpment,
'coagulatlon sedzmentatlon tank equlpment an& neutraliz-

ing pit egquipment.
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_4.3.13

4.3.14

(b) The quantity of chemicals to be injected shall be
controlled by changing the stroke of the pump, and
chemical injection shall be carried out continuously
by using the control valve. |

{c) pH control shall be carried'Opt automaticaily through
interlocked operation of the pH gaupe, and injection
‘quantities of coagulant and coasgulant aid shall be
able to be controlled by the controllers on the control

panel in the waste water control room.

OPERATION SYSTEM

To ensure laborsaving and safety as well as te facilitate
operation and control, an.aﬁtématib operation system shall be
adopted whefeve: practicable. -In other words, the waste water
treatment system shall be placed in automatic operation if the
control switches of the respective equipment havé been set to
AUTO and the master switch has been turned ON:

The operation and control'of the waste water treatment system

shall, in principle, be carried out according to the waste water

. treatment system monitor and control panel installed in the

“control room.

The monitor and control instruments shall be furnished on the
control and monitor panel,: and the operating conditions of the
respective equipment shall be displayed on the graphic panel so

&g to ensure easy operation and control of the waste water-

.tréatment_system;

CONTROL MECHANISM

(i)l Pumps and similar e@uipment shall be controlled through
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(2).

(3)

(4)

ON/OFF operation of the Xevél switches.

pH control of waste water shall be carried out through
ON/OFF operation of control valves by signél from pH
analyzer.

The instruments and control units to bé.used shall be
eitﬁer of an_elecﬁrical or a pneumatic type.

Alarm shall be issued should ény trouble arise in the
instruments or equipments or all processes variable such as
water level, pH value, etc. All alarms to be issued shall

be indicated in the central control room. {”}

PIPING

(1)

(2)

(3):

(4)

(3)

(6)

All portions of piping required to be washed, replaced in

view of the construction or to be dismantled at the time of

- inspection of the equipment shall be connected with flange

joints. .
The portions of the sludge line, etc., which might be

subjected to clogging shall be provided with washing

.water lines.

The internal surface: of the piping which comes into contact {‘3

with hydrochloric acid shall be lined with rubber, and the

. piping of caustic soda shall be made of stainless steel.

All appropriate measures shall be taken against possible

leakage of hazardous chemicals. -

The sludge line piping shall be of StaiQIESS'Stéel pipe:

The portions of the piping penetrating into the respective
tanks shall be made of stainless sieel, and the pipes to be

laid for the agitators inside the tanks shall be of PVC.
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4.3.16 VALVES

4.3.17

(L

All valves shall be of anticorrosive material, and shall be

mounted at positions: permitting convenient operation.

(2) The valves to be installed outdoors shall be of such a
.constructioﬁ s0 as not to cause malfunction,

(3) The valves to be used for any acidic or alkali chemicﬁl
ilihé éhhil be of éﬁch a.construction so thét ail glaﬁds
will not directly contact external-air. |

(4) All stop vélves of the sludge line shall be of diaphragm

type.

(5) . Nemeplates indiéating ﬁhe number {No.} and names of the

respective valves shall be attached accordingly.

PANEL

Further information regarding the panel shall be referred to

Clause 9.6 of "Panel and Board" in Section I of Part II.

(1)

-(2)

Control panel for waste water treatment equipment

Type : . Self-standing,; steel plate

Number | - One {1) set

a. The control panel which shall consist of indicator,
control switches, alarm jﬁdicator lamps and graphic
_panel shall be installed in the waste water treatment
.eﬁulpment contrgl room. The control panel shall be
des;gned and construéted so as to ensure easy

centrallzed superv151on and operation.

- b. . The Contracter shall submit the drawxng of graphlc

panel to the Engineer.for approval.

‘Control paﬁel;fo:'unit neutrﬁlizing_pit equipment

_Typg_;a RO Self-standing, waterproof, steel plate.
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4.3,18

£.3.19

4.3.20

4.3.21

4,3.22

steel plate
Number One (1) set .
This control panel shall be.installed outdoors in the

vicinity of the unit neutralizing pit.

PAINTING

The paznting shall be in conformlty with Clause 1. 13 of “Painting

in Section II of Part I.

MOTOR
Further information regarding the mator shall be referred to in {“§

Clause 9.7 of "Standards of Electric Motor" in Section I of Part

II.

CABLES

(1)  The Contractor shall furnish the power cables, control
cables, .cable ducts, trays, conduits and grounding wires
for the drainage and waste water treatment equipment.

{2) Furtﬁer information regarding scope of works and material
supply for all items in (1) shall be in accordance with

Clause 10 of "Erection® in Section V of Part II. (’ﬁ

SCAFFOLD HAﬁDRAiL AND LADﬁEﬁ |

The scaffolds, handralls and ladders shall be provided at the
places as requlred for operatlon and control patrol inspectlon
and malntenance of the respectlve equlpment while taklng into

account the safety of the above works.

SPECIAL TOOLS AND STANDARD-TOOL-SETS'

. The Contractor shall provide’ the special tools and standard tool

sets ‘for the drainage and waste water treatment eguipment.

- C04-40 -
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4.3.23

LIGHTING

The Contractor shall execute wiring for the lighting system as
required for inspection and maintenance for both indoor and

outdoor eguipment.
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5. FUEL OIL SYSTEM ,

5.1 GENERAL INFORMATION
The fuel oil system shall consist of heﬁﬁy oil.trénsfe: sjstem
including modification wofk of existing PSO's taﬁk'area and ﬁatural
gas system.
Heavy oil to be used as main fuel for Units 1 and 2 will be supplied
to the proposed power station from Pakistan State Oll using existing
heavy oil storage tanks as new storage fa&ilitiés in West Wharf
Thermal Power Station.
Natural gés as auxiliary fuel, which will be used as ignition and warm
up fuel-qf steam generator and as fuel of house boiler, will be .
supplied from existing SUI gas station in West Wharf Thermﬁl Power
Station. |
Natural gas are going to be supplied continuously to the existihg
"BX" Statibn until it is dismantled during Unit 1 comstruction.
However, if need arises that natural gas can not be made available
for the "BX" Station, the Contractor of Lot I shall consider to
install temporary heavy oil piping for the existing "BX" Station

from P50 tanks to the existing fuel oll pumps.

$.1.1  APPLICABLE STANDARDS AND CODES
The fuel oil system shall be designed and constructed in

accordance with the requirements of "Applicable Standards and

Codes” specified in Clause 6 of Part I.
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5.1.2 DESIGN DATA
. Qualities of fuel oil shall be as follows.
(1) Heavy oil analyéis

(a) -Residual o0il

 Specific .gravity at 15/4°C. max. 0.99
Viscosity at 50°c cst ‘max. 400
Pour point % max. 35
Flash point °¢ max. 66
Sulphur confent It max. 3.5
(2} Natural gas analysis’ Z by volume
| | Use for éeff. :
Caluculations Variation
Méthane (Cﬂé): . . .. 93,5 90 - 46
Ethane (CZHG) . 0.9 0.5 - 1.5
Propane (CBHG)
Butane (C,Hqq) I 0.4 0.2 - 1.0
Complex (C,Hyp.4o)
Carbon dioxide (CO,) 2.0 0.0 - 5.0
Nitrogen (Nz)- o 3.2 3.0 - 5.0

Net Calorific Value kJ/m> (STP)
34,740

5.2 HEAVY OIL STORAGE TANK

5.2.1 SCOPE OF SUPPLY

33,000 - 35,000

Existing two 2476 kl heavy oil storage tanks will be used for new

West Wharf Thermal Power Station, however, the fbllowiﬁg items shall

be included in the scope of supply of the Contractor.

(1) All heavy oil piping including steam trace piping. From the

terminal points loégted the first flanged joint of raised point

of heavy oil sqpply pipline to new heavy c¢il transfer pump

- €03-2 -



(2)

(3)
(4)
(5)

()

(7}

inlet pipe header shall be installed.

New tank nozzle for heavy oil transfer pump minimum flow line
shall be installed for each tank.

Supply and installation of heavy oil suction heaters.

Air foam extinguishing.equipﬁent for heavy oil storage ténks.
Fire detector for the heavy oil storage tanks:

Supply and installation of necessary tank nozzles for ensure
operation of fuel oil system,

oﬁerhaul inspectioh of existing tanks shall be carried out

bef@re modification work.

5.2,2 INFORMATION OF HEAVY OIL STORAGE TANK

(1)
(2}
(3)
(4)

(3)

(6}

Type - ‘Coné roof, stesl welded structure
Installatiﬁn Outdoor
Number - Two (2)
Cépacity. _ 2,476 kl feach)
' Dimension
Shellrdiameter _ | approx. 15.24.m
éhell height ' approx. 14.63 m

Tank nozzle (existing)

¥o. 1 No._2
8B nozzle 1 1
{as outlet) '
68 nozzle ' g 1 I §
~{as inlet) '
3B nozzle _ 1 1 _

{as outlet)

- €05-3 ~
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5,3 HEAVY OIL TRANSFER SYSTEM

5.3.1

SCOPE OF SUPPLY

Two (2) sets of heavy oil suction heaters of outdoor type

shall be installed in heavy oil storage tanks.

The heavy oil suction heaters shall include the following

items.
(1) Heév} oil §gction heater
{2) '?ibihé.ﬁnd #ﬁifes iﬁdludiﬁé heaﬁing étéam control valve and
H draln piping including level control valve. |
(3) Insulation for heater heavy oil plpe downstream from
| the heater and heatlng steam.
{4) Painting :
.'(5) .All necessgfy inétfﬁméntation
(6) Special tools snd standard.ﬁool sete
Two

{2) sets of heavy oil transfer pumps shall be pr0v1ded '

The heavy oil transfer pumps shall anlude the follow1ng

components with accessories.

(1)

(2)
(3)

(4)

(3)

6y
" 7

Héavy.oilﬂf;ansféf puﬁb

{(a) Pump Bnd_motor

.tb) VCnﬁm;n:s;;é.ﬁlété

(e) C;ﬁgiiﬁg and céuﬁliﬁg'gqafd

d) Fouﬁéhﬁion bolts‘éﬁé nﬁts

Suction strainer | ”

Plping and valves (zncludlng minimum flow)

Pressure control system (pneumatlc type)

-Control panel

Instrumentatlon

“Cables o

- CO5-4 . -



(8)
(9)

Painting

Special tools and standard tocl sets

5.3.2 GENERAL INFORMATION

5.3.2.1 OUTLINE

(L)

.(25

(3

(4)

()

(6)

(7)

(8)

The.heaey oil suctton heater 95511 be used ehen

heavy oil in the respective heavy oil storage tanks

is 1nsufficient to be transfered at normal temperature.

The heavy oil suction heater shall be 1nstalled in dikexof

heavy oil storage tanks. _ |

The pipiné eﬁall be.instailed.from tte.battery peint to the
heavy 511 transfer pump. -. | - . |

The heavy oil transfer pump shall be used to transfer heevy
oil from heavy o0il storage tank to the heavy oil serv;ce

tank.

The control panel for the pump operation shall be supplied

for the heavy oil transfer system.

The start and stop of the pump shall be aperable on the

control panel.

Two (2).transfer pumps shall be sepeiiea;.oner(l) eemp
for normal operation and the other for stand by

The pressure control valve shall be prov1ded at the
delivery piping of the transfer pumps. :

The return_piping to heavy oil stqrege”tenk and the

'pressure control valve shall have ample flow capacity

0il drain or oily water from heavy il storage tanks

and heavy oil heater area shall be led“to the oil sepagator.

Drain from the oil separator shall be led directqry_to_toad

drain.

- C05-5 -
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The Gontractor shall provide all necessary piping, etc. for
the above drainge piping..

0il separator shall have handrails with stanchions around

- it, vertical ladders for access to the bottoms of the oil

separator before weir and after weir, and wallway of

grating across the separator.

5.3.2.2 DESIGN DATA

(1)

(2)

(3)

(e) Heévy'oii”fldw

Heavy oil suction heater

{a) 'Tyﬁé I Horizontal, U tube

(b) Fluid Shell side (Steel plate)

Residual oil
Cover side

{Tube ... Carbon steel)
seaes Steam

{c) Number of set.. - Two (2) sets
{d) Heating surface To be decided by the

Contractor

The same capacity as that
of residual oil pump

(f) Heavy oil temperature - Inlet 20%
outlet 50°C

(g) Heating steam source 3 kglcm?g (Saturated)

~Accessories of heavy,bil suction heater

(a) Plug .

{(b) Name plate

“(c) Installation bolts, nuts and gaskets

.Heévy 0il transfer pump and motor

(a) Type : '_ Moﬁor driven, screw or gear type
T(b)':instailéfibﬁ“ ‘Outdoor

- C05-6 -



(c) - Number

(d). Capacity

(e) Head
() Motor

(g) 0il temperature

Two (2) sets

The same capacity as that of

-heavy '0il ‘pump

T-kgldng-

“Qutdoor, horizontal

26%¢ - 50%

(4) Accessories of heavy oil transfer pump

{a) Suction strainer

Type

écreén
_Nuﬁber
{b) <Control paﬁei
type

Number

5.3.2.3 PERFORMANCE

5.3.2.4

Simplex, air motorized with
mechanical cleaning device iy
Stainless steel wire, 60 mesh

Two (2) sets

Outdoor, self-standing

Cne (1) set

The heavy oil suction heater shall have the capacity to keep

given in 5.3.2.2 of Design Data.

héhvy-oil outlet temperature at 50°C under the conditions

O

The heavy oil transfer pump shall have a steady discharge

capacity.

The Contractor shall submit performance curves showing head,

horsepower, required NPSH and efficiency to the Engineer for

approval,

TESTING

{1) Shop test

The Contractor shall execute the'hydrostatic test on the

- €03~
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(2)

tube side of the residual oil suction heater, and shall

~submit the results.to the Owner and the Engineer for

approval. The Contractor shall execute the following shop

‘tests for residual oil transfer pumps and oil separator

transfer pump, and shall submit. the test results to the
Owner and the Engineer for approval.

(ﬁs .Maﬁeriéi téét‘ . ”

(B) Dimensioﬁ check and visuél.ihsﬁectioﬁ

() i{yd?ostatié test o

{d) Perfofmanée ﬁést undérractualhoperaﬁing condition

(e} Vibration check

(fi\ Oﬁerhaullinspection

Field test

The Contractor shall execute the operation test for

~residual oil suction heaters in the presence of the

Owner and the Engineer, and shall submit the test

- . results to the,dwner and the Engineer for approval.

The Contractor shall execute the following field tests for
residual oil transfer pumps and oil separator transfer.
pump during and:after'éonstruction, and shall submit the
test results to the Owner and the Engineer for approval.
(a) iAlignmgnt-check_ y

(b)r_Tfiai operétion test

{c) Vibration check

(dj Noise check

L

5.3.3 TECHNICAL INFORMATION
5.3.3.1 HEAVY OIL SUCTION HEATER

(1)  The heavy.oil suction heater shall be of the shell and

- C05-8 ~



(2)

(3)

tube type,

Heating steam shall be taken from the secondary steam line
of steam converter or house boiler and the heating steam
drain shall be returned to steam converter feedwater' tank

or drain recovery tank for house. boller.

The Contraotor.sheli.providera-foel.oil.oeﬁperature
control valve on each heating steam line so as to maintain
fuel oil outlet temperature at 50 °c when fuel oil

qual;ty is not sufficient to transfer 1t without heatlng
An eutomatic level control valve shall be provided for

gach residual oil suctlon heater to malntain constant

drain level of the residual oil suction heater.

5.3.3.2 HEAVY OIL TRANSFER PUMP AND MOTOR

5.3.3.3

(1)
(2)

(3)

(4)
(5)

(6)

The pump and motor shall be installed on the dommon base.
All parts shall be designed for long lasting use.’

The mechanical seal ‘shall be provided for the gland of
pump to prevent leakage;

The coupling cover shall ‘be provided.

The ‘0il pan with a drain valve shall be provided at the

- pump to receive leaked oil. -

Further details regarding'motor shall be referred to in

Clause 2.2 of "Electric Motor" in Section II of Part I.

STRAINER FOR HEAVY OIL TRANSFER PUMP

(1)

(2)
.(3)

The duplex strainer shall be of air motorized type with

mechanical cleaning device.
The strainer shall be constructed to'allow easy overhaul.

The ‘top cover of strainer shall be-able to be reméved by
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5.3.3.4

(4)

(3)

one person.

'.0ne_piece<of eye plate for overhauling shall be fitted to

the structual member or- an addition member of the sunshade

above the strainer. .

The oil pan with drain valve shall be provided to prevent

o0il spilling during-cleaning the .strainer,

Air source for the strainer air motors and for cleaning

. the strainer shall be taken from the service air:

COmpressor.

PIPING AND VALVES

1)

(2)

(3)

The piping of heavy 011 transfer system shall ‘cover the

folloWing piplng;

'From the battery pOint (first flanged JOlnt of heavy oil

supply pipe from PSO) to the bypass branch point at inlet

side of heavy’ o0il service tank
From the discharge side of heavy 011 transfer pump to

-heavy 011 storage tanks through a pressure regulating

valve,

Safety valve outlét piping, oil drain piping, air vent -

- valves, etc.

Heating steam from fuel-dil temperature control valve to
residual oil suction heater and steam drain from heavy
oil suction heater to level control.valve.

Steam trace piping of all heavy 011 piping.r

.The materlal of piping shall be STPG 38 Schedule 40, and

;the piping shall be of welded Joints except at connections

of equipment and facilities such as pump, strainer, etc.

Double valves shall be provided in series for vent and
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5.3.3.5

5.3.3.6

(&)

(3}

(6)

(7)

(8)

(2}

drain valves.
The piping shall, as a rule,'be installed ‘on.the ground.
Where the pipe runs from dike inside to dike outside or

vice-versa, the pipe shall be arranged over the ‘dike:

_The Gontractor shall carry out stress analysis for the

fuel oil piping and submit the results to the Engineer

-for approval,.

Piping supports and accessories, etc., shall oe supplied

by the Contsactor.' .

All drainage of o0il and water shall be 1ed to oil _- o i“}
separator. One oil sampllng station shall be prov1ded at

the heavy oil transfer pump dlscharge side. h

Heavy oil transfer piplng for Unit 2 heavy oil service tank

.shall have a connections w1th 1solat1ng valves and blind

flanges for Unit 2 constructlon
Further 1nformat10n regarding plplng and speciflcation of

valves shall be referred to in Clause 1.1 and 1.3 in

Sectlon 11 of Part I.'

' ACCESSORIES . - L N ' )

Operating platforms, supporting structures and their foundation

bolts, etc., necessary for ‘installation, operation and

maintenanoe shall be.provided.

INSTRUMENTATION

(1)

Pressure gauges shall be 1nstalled at the follow1ng
locations.
(a) Inlet and oualet of strainer

(b). Daliverj of pumps -

-~ C05-11 -
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5.3.3.7

5.3.3.8

(c) Outlet of pressure control valves, etc.

Differential pressure switeh and indicator for strainer

(2)
shall be provided.

{3} antrol air for pressure control valves shall be led from
piping of yard instrument air system. |

(4)'.Loﬁ pféQSureusQifch shailrbg instailéﬁ on the pump

o diécharée pipé‘line to'ehabié.alarﬁ on BT@ board,

(5) The necessary therméﬁeters shall be fitted to the heavy
0il suction heaters to indicate temperatures of heavy
oil inlet and outlet, heating steam and drain.

MOTORS

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

Motor® in Section IT of Part I.

'chgROL'PAﬁEL

The contfol panel shall be provided at the residual oil

transfer pump area and oil separator transfer pump area.

)

- (2)

(3)

The-foilowing csﬁﬁonéﬁts shall be equipped on the controel

pénél;

{a) Opéraﬁiﬁg §witches ﬁnd éperafion indicééing lamps for
pumps

(b} Ammeters:

(c) _Alarm signﬂL-lamp for -the following.
.bifferentiﬁl-pressurg of strainers
Motor overload

The above summarizeé alarm shall be transmitted to the BIG

board in the ceﬁtral.control rocm,

The control panel shall be of the outdoor type.
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5.5%.3.9

5.3.3.10

5.3.3.11

5.3.3.12

{#) Further information regarding panel shall be referred to
in Clause 2.1 of "Standards of Panels and Boards* in

Section II of Part I.

INSULATION

The heavy 011 suctlon heater and the outlet plping shall be
lnsulated in accordance w1th Clause 1. 12 of "Insulation for Piping

and Equipment“ in Section II of Part I.

PAINTING

The painting shall be in conformity with Clause 1.13 of

*Painting for Piping and Equipment® in Section II of Part I.

CABLES

(1) The Contractor shall furnish the ﬁoﬁer cables,'cbhtrol
| cables, cable ducts, trays, conduits and g;ognding w;res
for the heavy.oil t;ansfer pumps and oil separater |
.déain.pumpr | o | ) N
(2) .Further information regafdlng cabllng and cable material
h shall be-ln accordance Wlth Clause 2.3 of “Standards

of Cable and Wire“ in Section II of Part I.

SPECTAL TOOLS AND STANDARD TOOL SETS

The Contractor shall provided the special tools and standard
tool sets including chain block with geared trolley for the
heavy-oil transfer pump, oil separaﬁer drain pump and heavy oil

suction heater,.
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5.4 NATURAL GAS SYSTEM

5.4.1

‘SCOPE OF SUPPLY.

Natural pas from the existing lines shall be'used for new West Wharf

Thermal Power Station.

._The,following'items.shall be included in the scope of supply of the

Contractor.

(1) The modification works for thé gas reducing station.
(2)  Piping and valves

(3). Natural gas leakage deteéting system

(4) ﬁontrol panel.

{5) Instrumentation

'(6) Cables

{(7) Palntlng

(8) Special tools and standard tool sets

5.4,2 GENERAL CONDITION

5.4,2.1 INFORMATION OF NATURAL GAS -

5.4.2.2

(1) Conditions for gas lines.’
Inlet gas pressure 130 - 170 psig.
© (2) - Flow diagram of existing gas reducing station is showmn in

attached sheet.

OUTLINE
The Coﬁtra&£5£ sﬁall.stafé.tﬁg opefﬁfiﬁg aﬁd design qafa of.the
'ééé ;édu;iné.statioﬁlfékiﬁg into accéunt-following iﬁems.
.(15‘ All motor valves shall be operated in the central control ,
room and the local control panel
T(é) Des;gn snd determination of plplng and valves size shall have
w suff1c1ent capaﬁlty consxderlng requirements of the boiler

design.
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5.4.2.3

(3}

(4)

(3)

(6}

A}l necessary instrumentation shell be provided.

éas leakage detectors shall be provided, and Alarms located
effective place for gas detecting shall be transmitted and
indicated to the gas alarm peneis nearbyrcentral'control'
room, and summarized alarm signals shall be transmitted to
the fire protection control panel.

The unit shut off wvalves shall be.provided.at the branch
piping of each unit.

The electrical :equioment applicable ro the. corresponding
hazardous area shall be adopted if installed inside it

inside the said area..

TECHNICAL INFORMATION

(1)

(2}

- (3)

(4)

(3)

(6)

The material of plplng shall be STPL 39 Schedule 40 or
ASTM A333/A933M4 equlvalent and the piping shall be of

welded joints.

The Contractor shall carry out stress analysis for the ’

natural gas piping and submit the results to the Engineer for

approval.

- Piping supports.and accessories, etc., shall be supplied by

the Contractor.
Operating platforms, supporting structures and'their
foundation and foundatlon bolts. etc., necessary for ‘

1nstallation, operation and malntenance shall be prov1ded

Control air to be used for instrumentation shall be 1ed from -

piplng of yard 1nstrument air system.

The pipe support shall be in conformity with Clause 1. 1 of

"Power Plant Piplng and CIause 1 2 of 'Hangers, Anchors and

Supports in Section II of Part 1.
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(7)

(8)

(9)

(10)

The painting shall be in confirmity with Clause 1.13 of
*Painting® in Section IT of Part I. | |
Regarding panel shall be referred to in Clause 2.1 of
"Standardsrof Paﬁelé and Boards“.in SectionIII of Paft I.
Reg#fding csb1ing andréablé material sﬁall be in accordance

with Clause 2.3 of "Cable and Wire" in Section IT of Part I.

.The'ébntracﬁof shall provide the special tools and standard

tool sets.
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6. FIRE PROTECTION SYSTEM
6.1 SCOPE OF SUPPLY
The scope of supply shall include. ‘but shall not he limited to.:
the follow;ng components Wlth accessories, for Units 1 and 2.
(1f Fresh water extlnguishing equlpment
| (s) One (1) emergency fresh water fire pomp,‘motor driven and
dlesel engine driven |
(5) Turbine room hydrant
{e) Boiler room hydrant
(d) Administration building and warshouse.hydrant
{(e) Plant outdcoor hydrant
{f) Piping snd valves
(g) Instrumentation
(h} Control panel
(i) Spray nozzle set for transformers
{2y Air foam extinguishing egquipment
(2) Air foam concsntrate tank
(b) Air foam proportioning controller

(c) Piping and automatic valves for air foam chambers of

R
»

heavy oil service tanks and heavy oil storage tanks.
(d) Air foam hydrants for heavy oil storage tanks, heavy oil
pump and heater area and hoﬁse boiler area
(e) Piping and valves
(£} Instrumsntatioo
(g) Contrel panel
(4) Dry chemical extinguishing equipment

(a) Dry chemical storage tank with accessories'
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(5

(6)

(N
(8)
(9)
(10)

{11}

(12)

(13}

(14).

(15)

(b) Piping and velves
(c) Control box (starting devices)
(d) Instrumentation .- .

Fire detecting'equipment

- {(a) .Push buttons and thermoswitch for fire alarm

(b) Autcmatic fire alarm

{c) Wiring

_Fire protectibnrpanél, fire alarm control panel for

administration building and local panel for 132 kV and 220 kV

- substation

Bortable.fire éxtinguisher

VWheel cargo eitinguisher
Explosion-proof eleétric equipment
Gas alarm system

(8) Gas leakage detecting equipment
(b) Gas alarm panel .

{c) Wiring

Pipings, valves and specialities -

Cables

Foundation bolts, nuts, etc.

- Painting -

Special tools and standard tool sets

6.2 GENERAL IﬁFORMATION :

6.2.1 APPLICABLE STANDARDS AND CODES

The fire protection system shall be designed and constructed in

accordance with'the requirements of Clause 6 of "Applicable

Standards And‘Codes‘ in Pﬁrt;i;'
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6.2.2 OUTLINE
The fire protection-system shall consist of fresh water -
e#tinguishing equipment, air foam extinguishing eqﬁipment, dry
_chemiéal extinguishing équipment. fire alarm system, portable and
wheel cargo fire extinguisheres;
(1) Fresh water extinguishing equipment
The fresh water extinguishing equipment shall be uséd for
extinguishing fire at boiler, turbine, generator, transformers,
administration building, warehouse, other au#iliary.houses.
For the above pufposes, fresh water hydran;s with hoses and
nozzles shall be furnished at the propet places for
extinguishing fire indoors and outdoors.
The equipment shall be used to extinguish fire at main -
transformer #ﬁd auxiliary transformer by adoptiné'a spray
‘nozzle systenm.
The fresh water fire piping from ﬁhe branch point of main

piping to the spray piping for new substation transformers

which is constructed by Lot JI-A Contractor shall be installed:

including installation of solenoid valves.
Fresh water for fire system commonly used as service water
shall constantly be pressurized by one of two serviCe'wgter:'
pumps .
If the water pressure drops further, the emergency frésh o
water fire pump shall start automatically toumgiﬁﬁﬁin the_u
water pressure. | : o

{(2) Air foam extlnguishlng equipment
The air foam extlnguxshxng equzpmentrshall be used for

extlngulshlng fire at heavy oil serv;ce tanks, heavy oil
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(3)

().

storage tanks and heavy oil trangsfer pump area,
Total five (5) air foam hydrants for heavy oil pump and heater
areas and heavy oil transfer ares, and one (1} for house boiler

area shall be provided with hoses, nozzles and fire alarm push

_buttoris on hose -boxes,

Air foam solution shall be produced by mixing fresh water
and air foam concentrate, which shall be supplied by -

emergency fresh water fire pump and air foam proportioning

~controller, reSpectivély._

Dry chemical extinguishing equipment

The dry chemical extinguishing equipment shall be provided

for extinpguishing fire at the turbine main oil tank and at

the boiler burner areas.

The capacity of eguipment shall be sufficlent to fight any

-fire which may-bréak out simultaneously at the oil tank and

the beiler burner atea.
Local application system shall be adopted for the dry
chemical extinguishing system.

Fire alarm system

_ Thé-fire_alazm system shall consist of fire alarm detecting

equipmént and .fire protection panel.
The signal from fire detecting equipment shall be

transmitted to fire protection panel in the central control

" room.-

Therair foam fire extinguishing eqﬁipmentnshall be capable
of operating at the fire protection panel by selecting the

fire zone.

The solenoid valves of spray nozzle sets .for Units 1 and 2
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(3)-

(6

(7)

transformers and 132 KV and 220 kV substation transformers
shall:be'capabie of operating at the-firé protection panel and
local control panel located control room of suﬁstatidn.
Portable and wheel éargé'firé'extinguishers'

The portable and wheel cargo fire extinguishers are intended
as a first line of defense to'cope with fires of limited

size.

One pair of portable fire extingushérs shall be provided for

the main building, boiler area, outdoor area, ware¢house,

Y,

i,
i
"t

etc.

One wheel cargo fire extingusher shall be provided for heavy

_o0il pump and heater areas.

The portable and wheel cargo fire extinguishers shall be of

the multipurpose powder chemical type having a capacity of

© 8 kg and 48 kg in powder chemical weight, respectively.

Gas alarm system

Flammable gas leakage detecting system, which consists of gas

" leakage detectors and a flammable gas alarm panel, will be

adopted in consideration of further safty measures for using

natural gas in the West Wharf Thermal Power Plant Units 1 and 2.

The following lines shall be branched for fire protection from

the service water main piping.
(a) Washing water for air preheater

{b) Connections for fire protection system for Unit 2

‘(c) Substation transformers for spraing line

{d) ‘Administration Buillding

{e} Main power house

- {(£) Other requirements

- C06-5 -
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(8) The Contractor shall provide trolley and chain block for

overhauling motor and diesel driven emergency fresh water fire

. pump.

(9) The Contractor shall include in his scope of work any and all

equipment, materials and accessories as required for the making

of a complete set of fire protection system.

The Contractor of Lot I shall

inform Lot IXI-A Contractor to

concern the connection work of fresh water fire piping and

fire alarm system, moreover, the design of such comnnection

- .work shall be carried out by the Contractor of Lot I.

6.2.3 DESIGN DATA

(1) Fresh water extinguishing equipment

{a) :Fmergency fresh water fire pump

Installation

Type

Number

Capacity
Discharge pressure
Prime mover
Control paﬁel

Fuel for engine

Fuel oil tank

(b) Main power House‘hydfant

. Type.

- C06-6 -

Indoqr

Horizontal, centrifugal pump

One (1) set

about 200 m[h (Tentative)

8.0 kg/cm?

Motor and Diesel engine driven
Indoor self standing type

Dieséi oil

To have a caéacity corresponding
to full oil consumption for ten

(10) hours

40 mm diameter, 90° angle valve

with hose coupling



(c)

(d)

_Number

Hydrant box

Accessories for esach
box

Boiler area hydrant

Type

Number

Hydrant box

Accessories for each
box

Twenty (20) sets, ten sets for
Unit 2 |
Twenty (20) sets, ten sets for

Unit 2.

- . Hose i 40 mm-diameter,

15 m length =

Two (2) sets

‘ Hozzle: One-(l)'éet,'

130 literS'pef minute

(minimum ecapacity)

- 40 mm diameter, 90° angle

" valve with hose coupling’

Fourteen (14) sets, seven sets
for Unit 2

Fourteen (14) sets, seven sets
for Unit 2

The éame as turbine room

hydrant

Administration building and wearhouse hydrant

Type

Number
Hydrant box

Accessories of-each

- CQG—? -

40 mm diameter, 90° angle
valve with hose coupling

Twelve {(12) sets
(Four'for_wearhouse)

Twelve (12) sets

..{Four for wearhouse}

Hose : 40 mm diameter,
15 m'length

Two (2) sets

O
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(e} Plant outdoor hydrant

Type

Number

~ Hydrant box -

Accessories: for each
box

Nozzle: One (1) set,
130 liters per minute

{minimum capacity)

Outdoor, self stand, two-way
hydrant

Fourteen (14) sets, seven sets
‘for Unit 2.

Fourteen (14) sets, seven sets

for Unit 2
Hose : 65 mm diameter,
20 m length

Four (4) sets
Nozzle: Two (2) sets
400 liters per minute

(minimum capacity)

(f) Spray-nozzie sets for transformers

Number

Object . -

Five (3) sets, two sets for |
Unit 2

Main transformer and auxiliary
-transformers for Units 1 and 2

and starting transformer

{(3) Air foam extinguishing equipment

- (a) - Air foam concentrate tank

Type

- Number

Capacity

- C06-8 -

Horizontal, cylindrical rubber
back type
One (1) set

Not less than 3 mg{



Chemical N Air foam concentrate for 3%
air foam chemical solution

(b} Air foam proportioning controller

Instaliation l - Outdoox- - -

Injection ratio . 3%

Injection method o Automatic pressure side
proportioning |

{c) .Air foam hydrant for outdoor fuel oil facilities

',ﬂMa.i

Type Outdoor, self stand
' two-way air foam hydrant

Number . . “Pive (5) sets; two sets for
Unit 2 | |

Hydrant box Five (35) sets, two'segs for
Unit 2

- Accessories for each Hose : 65 mm diameter,
box
20 m length

Four..(4) sets
Nozzle::Two (2). sets,
400 liters per minute
(each)
(4) Dry chemical extinguishing equipment
{a) . Installation - Indoor (main power house

mezzanine floor) -~

() Tfpe o Remote and local QCtuation
{c¢) Number 7_ - Two {(2) sets, one for Unit 2
{d) Chemical storage - - About 2000 kg (Tentative)
capacity . |
(e} Delivery ratio : 50 kglseé1
- C06-9 -

~$0&

4,
ey

-



- {f}. Object SRR Units 1 and 2 Beiler burner floor
and turbine main oil tank
(5) Fire alarm system
{A) .Fire de;ectiﬁg equipment
{a) Automatic fire alarm for heavy oil tanks
'VLocation . Heavy o0il service tanks and

storage tanks

Type - Thermostat
:.Number  B Two (2) sets per each tank
‘(@)_ . (b). Automatic fire alarm
Location - ‘Mainpower house

Administration building

warehouse
Type -~ = = Automatic fire detector
and _ .
Number = = . .. To be decided by the Contractor

"{¢) Push button type fire alarm-
Location .. _.All hydrant boxes of turbine
room - .... 10 x 2 UMt .o

All hydrant boxes of

™,
. /
T

administration building and
wearhouse - . . ..., 12
All air.foam-hydrant boxes for
outdoor fuel facilities
sres 3
Dry chemical for Burner area
ee. 6 x 29T L gy

(each boiler)

- €06-10 -



Dry chemical for Turbin main oil

tank sees 2

(each unit).

.:Thg-folioging ioc&tlpns . 3

{PB only) E
. Chlorination equipment room
. Wgter treatment control room
. Substation

Type - : Manual push button

Number . ¢ . Total Fifty-four (54) sets ' ' i ;

s .

(B) Fire protection psnel

Installation . Indoor {in central control
Toom)
Type . D Self-standing
Number - -~ - - o One (1) set-

. {G) Fire alarm control panel

for administration building

Installation . Indoor

Type : : Wall mounted )
{)

Number - . = B One (1) set Lo

(D) Local panel for 132 kV and 220 kV substation

. Installation - Indoor (in control room)
‘Type ' oo Wall mounted
Number ' One (1) seﬁ

(6) Portable fire extiugﬁisher

(a) Type ' Powder chemical
(b) Number . . I ‘Thirty (30) sets for Units 1 and 2
(c) Capacity 8 kg (powder chemical weight)

- C06-11 -
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A7)

- (8)

(d)  Box

Wheel cargo extinguisher

(a) Type
(b) Number
{c) Capacity

Gas alarm system

Fifteen {(15) sets
{each box accommodates 2

extinguishers)

Wheeled, powder chemical
Four '(4) sets

48 kg (powder chemical weight)

{(a) Gas leakage détecting equipment

Measuring system and

number of detector
Objective gas
Detecting points
Measuring range

- Accuracy.

- Alarm level

Alarm operation

Output signal.

Temperature

- Pressure.

Power source

To be decided by The Contractor

Methane gas contained in the air
Natural gas station

Unitg 1 and 2 boilef area

Other reﬁuiréﬁents

0 to 1007 LEL

(Lower explosion limit)

+ 5% of full scale range

- 362 .LEL

Gas lamp {continual)
Failure lamp (continual)

to ext. alarm panel (BTG Board)

- Gas alarm contact la -

{(individual)

Normsl

" Detector max.-60°C
- Atomospheric pressure

AC 100 V. + 107

© - 006212 - .



(b)

Alarm indication

{Uninterruptiblé power supply)
_ Alarm lamp (alarm unit)
Explosion-proof YES

construction of
detector head

. Dripproof construction IP 23

Gas alarm panel

- Installation Indoor

(Nearby cenral control room)

Type . . self-standing

. Number —  Two (2) sets

One for Unit 2.

6.2.4 PERFORMANCE

6.2.5

The fire'prdtectioﬁ ééuipment shall have the performance

specified in the "Tenderer’'s Data Sheet”.

(1)

(2)

TESTING

_8hop test

The Contractor shall executé_the following shop test and

shall submit the test results to the Engineer for approval..

{a) -Dimension-check and visible inspection
(b)) Hydrostatic test’
- {¢)  Performance test of pﬁmps with prime mover
(d} Tests of dlesel engine including performhnce test,
noise check and vibration check
Field test

The Contractor shall execute the following field test and

shall submit the test results to the Engineer for approval.

(a)

Hydrbstatic test:

- C06-13 -
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(b) Perfcrmsnce'test

(c) Operation test for -air foam and dry chemical system

6.3 TECHNICAL INFoémriqn
6.3.1 FRESH WATER EXTINGUISHING EQtiIPMsNT

(1) Service water piéline:andrfresh water fire.ﬁipeline shall be
ccﬁﬁcn.pipe,-so.that the service water pump will be operated
automatlcally by the low pressure of the discharge pipe and
able to start and stcp at fire protecticn panel and local
control panel. |
”Stert aﬁ& stcﬁ indicetiocs forhthe service cater pumps shall be
provided on the fire protection panel. |
The flre water pump shall be started and shut down at the
'local control panel. The _pump shall have sufficient
.cspacity‘to seppiy water to outdoor hydrant acd general
service. | o

{2) Emergency fresh water fire pump shall be started and shut
down at the fire protection panel and!or the local control
panel, and shall be started automatlcally by low pressure

N signal of the service water line. -

The actuated emergencyrfresh water fire.pccp'shall.coctinue
'operat1on even if the 11ne pressure is restored |

{3) Emergency fresh water fire pump shall have ample capac1ty to
supply water to five indoor hydrsnts and and four outdcor
hydrants, air foam supply to the obgectlve heavy oil storage

: tanks and two air foam hydrants. Fresh water flre main piping

-in main power house shall have connections with isolatlng
valves and blind flanges for ﬁnit 2. |

5(4)' Emergency fresh water fire pump is capable of operating by

.- C06-14 -



(5}

(6)
(7

(8)

electric motor,
Battery charger shall be provided.. -

Diesel oil shall be used as fuel for the diesel engine. _

Fuel oil tank for the diesel engine shall have a capacity

of more than that of 10 hours' pump operat;on.

Refer tu 1.2.3.1 of Section Ix in Part IT for dlesel ail

analysis.

Local control panel shall be provided with necessary

instruments and control equipment.

Necessary protection devices shall be provided for the
diesel engine.

If the sealing or.cooling water for diesei engine is.

:requxred, the self—cooling system shall be provided and the

(9)

cooling water shall be branched from the servxce water line

'Iocated nearby

Necessary valves and piping shall be prowided for the above.

Protection measures shall be provided for operator s safety

when Lhe dlesel englne pump starts automatlcally.\

(10)

(11)

(12)

Silencer shall be attached to the englne to reduce.fhe noise

level to within the accept&ble range. .

Adequate measures for preventlng excesslvlﬁratlon of the

piping and base plate due to engine operation shall be

provided |

Main power house hydrénﬁ 7

fa) Twenty (20) sets of 40 mm d;ameter. ten (10) sété for
Unit 2, 90° ﬁngle valve type hydrant with hose and
nozzle shall be provxded

{b) The number and location of_ﬁydrants_fo;_egch Uhi;;shall

- C0B-15 — - i
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. (e)

as follows.

Three (3) sets on ground floor
Three {3) sets on mezzanine floor
Three (3) sets on operating floor

One (1) set on 4th floor

Fire boxes, including a fire alarm push button and fire

hydrants, shall be provided.

- Installation height of the hose box shsll be 0.8 to 1.2

(d)

(a)

(b)

{c)
(d)

e)

(a)

meters above the floor.

_wnter for hydrant shall be supplied from the main fire

water piping in the main power house.

‘Boiler area hydrant-,
40 mn diameter, 90° angle valve type hydrant with hoses

_and nozzle shall be provided.

Fourteen (14) sets of the hydrants, seven (7) sets for

- Unit 2, shall be provided on platforms of the steam

-generator.. -

Hydrant and fire box shall not'obsfruct passageways.
Water fo; hydrant shall be supplied from the main fire
water piping.in the boiler room.

waiér'whsﬂing pipinézfor boiler fufnace and air
préhééﬁer'shail”bé branched from the boiler fire water

piping.

.Adminzstration bulldlng ‘and warehouse

Twelve (12) sets. eight for admlnlstration buildlng and

four for warehouse, of 40 mm diameter, 90°

: angle valve type hydrant with hose and nozzle, whxch

shall be the same as those of main powsr house

- C06-16 - -



'_hydfants,-shall be supplied and installed by the

Contractor.

+ (b) Fire boxes with fire alarm puSh.buttene shall'be

?'(15)

(16)

(17)

(18).

included in the scope of supply of the Contractor.
Plant ocutdoor hydrant

Fourteen (14) sets of 65 mm diameter hydrants with hoses and

'nczzie, six (6) sets for Unit 2, shall be pfovided.

Spray nezzlefsEES'for ehelmsin-transformer and’ auxiliary
transformer, etarting'tranSfonMer'shall be bfdvided.

The epray water rate at transformers shall be not less than |
10.2 literslmin mz.

The Contractor shall design and construct all necessary fresh
water fire-extinguishing plping for exist;ng No.1 and No.2
heavy oil storage tanks-ee new storage tanks-including material
supply:. |
ihe*Contractor.sﬁallfconeecf.oe ﬁhe baﬁtery point for spray

water pipeline of substation transformers furnished by Lot II-A

- Contractor.

6.3.2 AIR FOAM EXTINGUISHING EQUIPMENT

(1)

(2)

(3)

(4)

Alr foam extingulshing equipment shall be started by pushing

the button on the fire protectloananel in the central

-control room.

The motor operatlng valve at air faam proportioning controller

suction side shall be capable of operating at flre protection

panel and]or 1ocal control panel

Automatic valves shall be provided on the air foam

extinguishing piplng

The’ air foam extingulshing piping shall be sleped to

- C06-17 < ©iC
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(3

(6

(1)

(2)

(3)

(&)

- (5)..

facilitate drainage of air foam solution after operation.

_'The drain valve shall be furnished at the bottom of piping.

“Alr fosm hydrant for outdoor fuel oil facilities

(a) Five (5) sets, two sets for Unit 2, 65 mm diameter
- hydrants with hoses and npzzles‘shall be provided.

(b) Alarm push_button.shall be provided on:each hose box.

{c) Thé,alarm'signal shall be transmitted to the fire

protectién panel in the central control room.
Air foam pipe lines shall have the connections with

isolating valves and blind flanges for Unit 2 construction.

"6.3.3 DRY CHEMICAL EXTINGUISHING EQUIPMENT

The main starter of the extinguishing equipment shall be
ihstailed buhside of the ceﬁtf£17coﬂtrol room, and the

individual étarter_Shall be'placed locally near the

objectives.

The service zone of each starter shall be divided and

clearly indicated.

Staftérs.shail bé.kept in boxes to prevent operation
mistake,
Dry chemical piping shall be installed for tournament system

so as to uniformly eject dry chemical from each nozzle.

.The piping shall be steel: pipe of AL20 ASTM or-equivalent.

and shallrhave screw joints.

chemical vessel and pressure tahk with accessories shall be

'_éompactly installed: in one place.

Alarm push button shall be located at .a.place nearby the

. ..objectives. -

The'aiarm sigﬁal ghall be transmitted to the fire protection

- C06-18 -



- panel in the central control room.

(6)

(7)

(8)

Dry chemical control panel shall have fire indication lamps
and discharge buttons. Interpal wiring and necessary eleéctric

equipment shall be included in the control panel so'as to

complete the connection work with the external wiring to the

‘terminél points of the control panel.

Dry chemical of sodium bicarbonate (Ngﬂcoﬁ)_shall“be Qsed as’
the principal ingredient. _

The weight of dry chemical per'unif.afea of the fire
extinguishing object Qhall be s.Brkglmz. |

The minimum quantity. of dry chemical shall be obtained by

1.1 timss the calculatlon result based on the surface ares

6.3.4 FIRE

(1)

of the ob;ect to be extlnguished and welght of the dry

chemical per unit area of the fire extinguishing obJect.
The surface area to be extlnguished for one boiler burner

shall be 9 mz.

The surface area of turbine main 011 tank shall be obtnined
by calculatlng the tank external surface area minus the

surface area of the tank bottom.

ALARM SYSTEM
Fire alarm system shall be provided for main power house,
boiler area, administration building, auxiliary buildings and

outdoor fuel oil facility area.

 Fire alarms of the said areas shall be transmitted to the. =

fire protection panel in the Centféliéonfrnlfrooﬁf"”"

‘The Contractor shall providé-foriéll-necéSsEry.fireialarml-

system of 132 kV and 220 kv substation includiﬁg?inﬁerfﬁciﬁg to

fire protection panel.
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(2)

(3)

18

- {5)

(6)

Fire alarm push buttons shall be installed on the air foam

hydrant boxes, near dry chemical nozzles and fresh water
hydrant boxes in main power house, administration building and
warehouse.

-The—Contfactqr shali proﬁide_and'inStall firae deteétors on the
existing'heavy oil sforage tanks as new storage tanks.

Fire alarm push'buttons.for-water treatment control room,
chlorinaﬁion control room and. 132 kV and 220 kV substation,
shail.be provided and'mountéd on the 6utside wall near the
Kentfance:

AlarmKSiénai from pﬁsﬁ button located 132 kV and 220 kv
substation éhall be transmitted to fire protection panel and
locgl-control'panel 1oca£ed control room of substation.

Fire alarm system shall consist of alarm push- button, bell,
pilot 1amp; etc.

By pushing the button, the bell sﬁall be rung'éndrthe pilot
lamp shall flicker. All hand operated push buttons and
starters_shall be installed in glass covered box. to

prevent operation mistake.:

All necessary devices such as switches, lamps, alarm

- windows, push_buftons;'etc., to supervise and start the fire

protection system shall be provided on the fire protection

panel.,

The Contractor shall design ﬁhe fire protection system in

accordance with the foliowing'dfawings.
(a) Summarized fuﬁctibnal diagram for fire protection
. . system . ...

(b} Fire detecting method, alarm indication and start up

- $06-20 -



~method of fire extinguishing equipment, ~ -

.(7) The fire protection panel shall have the following fire
~location indicators and push buttons for air foam contrel
.devicé.

The scope of supply shall include, but not be limited to
- the fo;lowings..
(a) AﬁN x 5 for air foam 6u£dbor'hydfant3"
(b) . ANN'x 14 for dry chemical (Units 1 and‘z'ﬁoiler and Turbin
- (c) ANN x 8 for main power house fpr Units.l'and ?
(d) ANN x 5 for administration building, warehouse water.
. treatmeht-control room,. cholorination control room
.132'kV and 226 kV substation.
{e} ANN x 4 for fire detection of heavy oil storage tanks and
~heavy o0il serviceftanks;
(f) ANN x 2 for summarized alarﬁ of Units 1 and 2 gas-alarm
panel.
(g) ANﬁ'x 6 for automﬁtic”fire'alarm of Unité 1'and-2 ﬁéin
rpowerhoﬁse;
V(h) Push buttons x & air'foam solenoid valves for Units 1 gnd 2
Internal wiring and necessary electric equipment shall be:
included in the panel so gé to completé the.cbnnectiOn work
with*thg-externalrwiring to.thé terminal points of the.
pﬂnél including Unit 2 construction.
(8) -The.Contractor'shali arrange the,firejpfotectidn'panel‘inffe
consideration. of the followiﬁguiﬁéms.-. |
(a) Annanciators for fire protectlon system.u
_{b) Graphic panel which 1ndicate9 the 1ncation .of the. system

to be considered and the:0perat;on condition; B

- C06-21 -
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(c) Operation and control.switches, for example, push buttons
for aif foam solenoid valves and air foam injection
system, fresh water fire pump, service water pumps,
solenoid valves for traesfermer's spraying system and so
on. - |

{d) Interface.setween fire protection panel and local panels,
for.example. eir foam locel coﬁtrol panel, dry chemical
local contfol.eenel, loeal coﬂt;bl panel for.fire water
pump and service.water-pumps; locel panel for 132 kV and
,220 k¥ substation and so en. |

In addition to the above, internal ﬁiring.and necessary

eleetrie'eqﬁipment for 132 kV and 220 kV substation conducted

by Lot II-A Contractor shall be included in the panel so as to
eoﬁplete the conneetinn work with the external wiring to the
terminal point of the panel,

Further information regarding panel shall be referred to in

" Clause 2.1 of "Panel and Board" in Section II of Part I.

6.3.5 PORTABLE AND WHEEL CARGO FIRE EXTINGUISHERS

(1)

2)

(3)

4)

All extlngulshers ehall be located in a place readlly

laccessible to and 1mmediately available in the event of

flre.
Preferably, they shall be located along normal paths of

travel, includlng exits from an area.

Extlngulshers shall not be obstruched from view.
_Extlngulshers shall be installed on the hangers or in the
brackets supplied mounted ln cabinete. or set on shelves

iunless the extinguishers are of the wheeled type.

Portable extinguishers_shall have only Operating
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instructions and classifications on the outward face of

the extinguisher.

6.3.6 Explosion-proof electric equipment

'Explosion-proof electrical equipment in haza:dous area shall be
provided in consideration of futher safty measures for using natural
gas ‘in West Wharf Thermal Power Plant Units 1 and 2. 7
.(l) Hazardous area (mlnimum requirement)_ .

{(a) ﬁu%nerrétea'(eaéh uﬁit) o |

fb) Natﬁral gas.station |

(c) Valves. flange Joints, préséure gaﬁges and other

1nstruments attached dlrectry to natural gas pipelines.

.(25 ‘Classification of explosion-proof

.The Contractor shall submlt the report t§ Engineef for

approval.

6;3.? GAS AL&RM.SYSTEM—

(1) Gas alarm system shall be provided qu boiler area, natural gas
station and othev requirements; Gas alarms of the said areas
shall be transmltted to the gas alarm panel nearby Lentral
COntrol room, futhermore. shall be 1nterfaced extension alarm
panel on the BTG board | | o

(2) Gas alarm system shall consist of flammable gas leakage
detector equipment and gas alarm panel |
The Contractor shall design and arrange the gas alarm system in
conslderation of the following 1tems. B |
(a) Design concept is asg shown in ‘SUMHARIZED FUNCTIONAL
- DIAGRAM FOR GAS ALARM SYSTEM“

{b) Arrangement of gas alarm panel, such as annunciatora.

- C06-23 -
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6.3.8

6.3.9

6.3.11

alarm vwnit and so0 on.
{(¢) 1Internal wiring and necessary electric equipment shall be

included in the pﬁnel so as to complete the connection
work with the external wiring to the terminal points of

the ‘panel including Unit 2 construction.

PIPING, VALVES AND SPECIALITIES

(1)

(2)

(3)

(4)

(5)

(6)

(7)

The Contractor shall provide all necessary piping, valves

and speciaiities for the fire protection system.

The piping shall, as_n rulé, be.placed above the grnunn,'and
the bottom nf piping shall.he 500 um above the ground level.
The buried pipings shall be'cove:ed with two (2)713yers.nf
agphalt jute clntn.r |

The piping joints shall, as a rule, be welded.

Flexiblé ekpansion joints shall Be installed at the

connections of the heavy o0il tanks.

Further information regarding piping shall be referred to in

Clause 1.1 of "Power Plant Piping® in Section II of Part I.

The specification of valves shall be referred to in Clause

1.3 of "Valves and Specialities" in Section II of Part I.

ELECTRIC MOTOR

The electric motor shall be in conformity with Clause 2.2 of

"Electric Motor" in Section II of Part I.

6.3.10 PAINTING

'The paintlng for the system shall be in conformity with Clause

"1.13 of "Palnting“ in Section 1I of Part I.

CABLE

(1)

The Contractor shall furnish the power cables, control
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6.3.12

cables, cable ducts, trays, conduits and'grouhding wires for
the fire protection-systeﬁ. :

(2) Further information regarding eabling and cable materials

| .shall be in accordance with Clause 2.3 of “Cable and Wire"

in Section II of Part I.

SPECIAL TOOLS-AND STANDARD TOOL SETS

The Gontractor shall provide the special tools and standard tool

sets for the fire protection system.

e
po—
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NAME OF FIRE EXTINGUSHING EQUIPMENT (1/2)

FIRE DETECTING METHOD

ALARM INDICATION

. Each outdoor hYdrant.

; : - AT START UP METHOD OF FIRE
NAME OF FIRE OBJECT TO BE —r _ s EXTINGUISHING EQUIPMENT
EXTINGUSHING PROTECTED RY" THERMO. | PUSH AUTOMATIC|{ CENTRAL LOCAL
EQUIPMENT FXTINGUISHING SWITCH | BUTTON |FIRE CONTROL; PANEL
: FQUIPMENT ' o DETECTOR { ROOM '
FRESH WATER . MAIN POWER HOUSE . When the water pressure of main pipe drops
FIRE EXTINGUISHING - e _below the predetermined pressure, the stand by
EQUIPMENT ‘ ~ GROUND FL 0 o 0 service water pump starts automatically.
- MEZZA. - FL 0 ly] 0 If the water pressure drops further, emergency
- OPERATION FL 0 o ] fresh water fire pump starts automatically to
4TH FL. 0 ) 0 maintain the water pressure of main pipe. .
.. ADMINISTRATION BUILDING SUMMARIZED . The emergency fresh water fire pump shall be
. ' ONE SIGRAL "designed to enable remote control elther from
GROUND FL - 0 FROM FIRE 0 the fire control panel in the central control
IS8T FL 0 ALARM o room or from the local control panel. Moreover,
2ND FL 0 CONTROL o the emergency fresh water fire pump shall be
3RD. - .. FL. 0 PANEL (FACP) 0 designed to start up together with air foam
o extinguishing system if required.
. WARE HOUSE INDICATES .
I FACP
GROUND FL 0 - DITTO - 0
18T FL . 4] ¢
AIR FOAM . No.} Heavy oil storage tank o 0 0 . Air foam extinguishing equipment shall be
EXRINGUISHING o S : ' conducted the following functions when the
EQUIPHMENT . No.2 - ditio - 0 0 o selection button is selected for extinguishing
T ; ' object according to the alarm indication.
. UNIT 1 Heavy oil service tank 0 ) 0 a. Alr foam pressure proportion inlet valve
o o {fresh water side) and air foam injectien
. UNIT 2 - - ditto - 0 o 0 valve open. . .
o 0 b. The solenoid valve 'for the fire

extinguishing object opens.

" ¢. Emergency fresh water fife_pump starts.

. Alr foanm pressure proportion inlet valve

(fresh water sidej and air foam Iinjection
valve shall be designed to operate auto-
matically and manually from the fire

. protection panel and local control panel.
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NAME OF FIRE EXTINGUSHING EQUIPMENT (2/2)

FIRE DETECTING METHOD

ALARM INDICATION

o . ' . AT START UP METHOD OF FIRE
NAME OF FIRE OBJECT TO BE . : - ' EXTINGUISHING EQUIPMENT
EXTINGUSHING PROTECTED. BY THERMO. | PUSH AUTOMATIC{ CENTRAL LOCAL '
EQUIPMENT ~ EXTINGUISHING " SWITCH | BUTTON |FIRE CONTROL PANEL
S EQUIPHMENT DETECTOR | ROOM .
* |DRY CHEMICAL - . Boiler Burner Area 0 ") 0 . Dry chenical shall be automatically sprayed
A EXTINGUISHING onto the fire extinguishing object by selecting
* | EQUIPMENT Each Boiler Firing the zone and pushing the button on the start up
’ Aisle device mounted outside the central control
room.
FIRE ALARM FOR . Water Treatment Control 0 0 . Fire alarm push button with bell and pilot
AUXILIALY BUILDING Room ' lamp shall be provided and mounted on outside
' - : - wall near by each aux. bullding entrance.
. Chlorination Control 0 "0 : _ _ '
" Room - . Fire alarms shall be transmitted to the fire
: protection panel in the central contrel room.
. 132 KV and 220 KVSubstation 0 0 0
AUTOMATIC FIRE . Main Power House . The Contractor shall design and furnish the
ALARM Computer Rooms - 6 g automatic fire detectors in accordance with -
Battery Room _ 0 ¢ NFPA standards.
Units 1 and 2 Control 0 0 . The selectlon of the automatic fire detectors
' . Equip. Room ' as fire sensor shall be determined by the
PABX Roonm 0 0. - character of fires anticipated, the structures
Conference Room 0 o and cceupancy conditions of individual
Air Conditioning 0 0 property, protection against hazards and other
Machine Room factors., - : '
. Administration Building
Air Conditicning Machine 0 0
" - Room - - :
Electric Room . 0 g
Conference Roonm o 0
Battery Room : o )
Library & Storage Room o 0
. Ware house o
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SUMMARIZED FUNCTIONAL DTAGRAM FOR GAS ALARM SYSTEM
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7. INTAKE SCREEN

7.1 BCOPE OF SUPPLY

The screen and the following components with accessories and

" auxiliaries shall be provided for units 1 and 2,

(1)
S (2)

(3)
(4)
(5)
(6)

Bar screen at sea water inlet on XKPT wharf
Screen for condenser circulating water intake

(a) Traveling screen and motor

(b) Bar screen with motor driven rakes

{c) Spray system

' (d) Wash pump and motor

(e)i Guide.channels and;foundati#n boits'.;; 

(£) Control panel B

(g) Diffﬁfential water level rélay'fgciliﬁfﬂ.

(h}: Cables -

Scréen-mesh in the trash pit

keﬁﬁvable‘submerged sump pump for the t;aéﬁ pit o
P#inting

Special tools and standard tool sets

7.2 GERERAL INFORMATION

7.2.1 APPLICABLE STANDARDS AND CODES

The screen shall be designed and constructed_in:accordancg with thej

requirements of Clause 6 of ”Applicable Standards and Codes" in-?art'

I.

7.2.2 OUTLINE

(1) Two (2) sets of bar screens with rakes and traveling'screens

and two (2) sets of wash pump ghﬁll be installed at the Unit 1 .

and Unit 2 condenser circulating water intake pump pit

- €07-1 -
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(2)

(3)

(4)

(3)

(6)

(7

respectively, and one (1) set of control and differential water
level pansl for each Unit :shall be installed in the

chlorination equipment area & control room.

The water level transmitter shall be installed at each
: traveling~and’bar'screen for each Unit to operate screen

- automatically.

The traveling and bar screen shall be able to be operated by

- manually and automatically for start up and'shutdowh.

The water tray for bar screen shall be provided with washing

~ pipes.

The screen equipment shall be provided with the A1umin1um
cathodic prbtectioﬁ 53:. I

Ong (1)_égt_;f removable submerged sump pump with accessories
;hallrbé eﬁuipped.in the Unit 2 and Unit 2 screen trash pit.
Screen mesh with a slope shall be provided in the trash pit.
The bar screen for the sea water intake culvert (3 fest
square) shall be provided and lnstalled at the sea water

inlet on the KPT wharf.

'The bar screen shall be a type similar to those existing at’

| the inlet openings for the °"BX" Station intake pipes, and

shall have a étructure so as to prevent incoming of foreign
matter such as branches wﬁéden'sticks, polyyiny}g bﬁgs.
sheets. ete. | |

The bar screen shall be designed for sufficlent strength and

easy remowal for maintenance.

- G07-2 -



7.2.3 DESIGN DATA

(1)

Screen for condenser circulating water intake

(a) Traveling screen
Installation
Type

Number

- Screen mesh

Width of screen pit
(face to face)

Level
- Oﬁeratihg:floﬁf iévél
Bottom 1éve1 of pit
Maximun vater £low
Séfeen rbthtﬁontspéed
ngh speed )
Low speed

Qperation

Number

'Pitch of-béis
{(face to face)

Width of screen
pit and level

Rake rotation
speed

- C07-3 . o

”operatlon by water 1eve1 ; £

- Gutdoor-

... Vertical, front spray type

'_Four (4) sets, two sets for
‘Unit 2

: _2;0imm¢,-10 mm - square
4,500 mn

EL + 5,000 mn
'El-aoochm

'f4.75m3lsec. each screen

férmlmin.

1. 5 mlmln.

Manual operatlon for starting

and st0pp1ng, and automatic

diference and timer

(b) Bar screen w1th motor driven rake

Four (4) sets, two sets for

Unit 2

.Approx. 40 - 45 mm

The same as traveling screen

The same as traveling screen
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(c) Wash pump

Number . Four (4) sets, two sets for
Unit 2
Type | . Vertical shaft type .
VIDischarge pressure, .. HMinimum 6 kglcng each
Capacity o Minimum 300 m°/h each

7.2.4 PERFORMANCE AND GUARANTEE
"The screen shall be guaranteed for the items specified in the

"Tenderer’'s Data Sheet".

. 7.2.5 TESTINé
fl) Shop test
The Contractor shall execute the.following shop tests and shall
~submit the test reports with procedures to the Owner and
Engineer for approﬁal.
_(a). Inspection for construction and dimension
(b} Material test for principal parts
(c) Performance te?t
(2) Field test o
- The Contractor shall execute the following-field.tests and
sﬁall submit the test reports to the.Owner,aﬁd Engineer for
: approvél.
ﬂ(a) Performance test.

.fb)'_Lnteplcck test.
7. 3"TEcHﬁiCAn”iNFoRMATi6N
7.3.1 TRAVELING 'AND BAR SCREEN

' (1) All parts of tr&veling and bar screens shall be desxgned to

fulflll the needs and condltions whzch may be imposed during

- 607-4 IR IR



(2)

()

(4)

(5)

(6)

(7N

(8}
(9)

© . joints between successive baskéts $6 that runuing clearance at

(10)

'(il)

operate under the load caused by 750 mm differentisl in head at

handling, shipping and erection, ae well as the actual
operation,

All traveling and bar screens when operating shall be freé from
excessive noise and vibration,

All traveling and bar screens shall be so constructed that
dismounting and repairing is easy.

All traveling and bar screens shall be sﬁitable for all weather
outdoor service and sea water service.- “ :

All traveling and bar screens shall be designed to start and

s
QMJ

conditions of maximum water depth.

The structural désign of all parts of the traveling and bar

“screens; where applicable, shall be adequate to withstand a

differential head of-1,500 mm of water across:thé screen
without bending or distorting. |

Allztravéling ﬁnd 5ar screens shall be of two speedltyﬁe,'and
speed changing shall be manuailyfpossiblei | |
The screén trays shall be of sturdy construction.

Screen unit shall be effectively sealed at boot, side and

these points shall not exCEed'tﬁe size of mesh opening.
The.principal parts, such as chains, écreen mesh wire, baskets
with rakes rollers, pins, bolts and=nuté.sha11 be made of sUs
316L or equivalent, and shall be designeﬂ for used under
uniform loading and to minimize the.weﬁfqu_pqrts_for loqg time 

service. Other parts shall be constructed or protected by -

corrosxon proof materxals.

The ‘shear pins to prevent the excess loadlng shall be

- £07+5 "«
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furnished, and the pins shall be mﬁde easily replaceable. The
. limig;switch.shall be provided to alarm when share pin breaks.

(12) Screen housings shall be-able to be easily removed for
inSpectibn of the inside. |

(13) 'In§pectian windows pfotected by splash-proof plates shall be
furﬁiéhed on back sides of screen hotusing.

(14) Motords and gears shall be of the weather-proof type. The motor
shall be in conformity with Clause 2.2 of "Electric Motor® in
Section II of Part I, | |

{15) Dirﬁ shall be washed out by'séreen jet washing water, and ghall
be.collécted by secreen platé located‘aﬁ the end of pit. -
Guide plates shall be instal;ed to prevent dirt from falling
into the downstream of the.screen.

(16) The construction of traveling screen and.bar sg#eeﬁs shall be
.éasil§'dividéd iﬁto éeverﬁi pﬁfts 80 ds to enable ;ransport;
assemblf‘ﬁnaffepﬁir; | |

(17) Ladder and grating with handrail ‘'shall be installed for'the“
.maintenance of the motor and gear.

T(18B) ,Thé n6n—c10gging spray nozzles shall be within the enclosure,
and shall be arranged to direct fan shaped: nverlapping Sprays
across the width of the screen trays for washlng on the
.ascendlng side. | |

(18) Spray nozzles for traveling screens shall be of removable type.

7;5.2_;wgga PUMP, PIPING AND EQUIPMENTS IN THE TRASH PIT
| (ii='0ne (1) set of wash pump shall be inst&lled for one (1) set of
traveling screen.- '
-;1Flow capacity of wash pump shall be sufficient for washing two

(2) travellng water gcreens and trays for two (2) bar screens,

- C07-6 -



7.3.4

7.3.5

(2)- Materials of major parts shall Ee:corrosion—pfobf,

(3) Required valves, strainers, p;essure.gauges and pressure
switches shall be furnished on the‘discharge‘piﬁing of wash
pump.

The valves for future extension wash pump shall be furnished on

the pump discharge header.

~(4)_.A11 necessary piping supports and motor for Supports'shall be

provided by the Contractor. _

(5) ‘The capaéity of the sump pump shall be sufficient at the time
of cleaning for,ﬁhe trash pit. . |

(6) The material of sump pump and screen mesh in the ‘trash pit

shall be of stainless steel (SUS.316).

BAR SCREEN WITH RAKE

'Bar screens shall be of 1ncllned type and made of steel Rakes

shall be of motor dziven type and shall be of SU5316L.

GUIDE CHANNEL AND FOUNDATION BOLTS -
Embedded materials, such as guide channel and foundation bolts for
screens and pump shall be provided by the Contractor. -The guide

channel shall be of cast iron with tar epoxy resin coating:
OPERATING SYSTEM OF TRAVELING SCREEN AND BAR SCREEN
(1) When screen is started, the wash pump shall be étaftedm

automatically.

(2) The screens and wash pump shall be started automatically by the

signal relay of differentiai-wéter"lebel of 200 mm at the
upstream and downstream of screen. .
(3} The_screenrshall be stafted{aﬁtdmatiCally by the timer and

- stopped automatically after the-set time:elapses,'

- C07~7 - -
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7.3.6

7.3.7

7.3.8

(4) The pump and screens shall be able to operate independently of

.. each other.

'CONTROL PANEL

{1) Control panel to éoﬁﬁrbl ﬁar and traveling scfeens and wash
pump shall be installed in the chlorination equiﬁment'area'&
-control room.

(2) Operétion switches, signal lamps, timers and alarms shall be
furnished .on the contro; panel. - Coa D

(3} The summarized alarm shall be transmitted to the BTG board in
the central control room. | _

(4) Control panel shall bé iﬁ cdnquﬁity with Clausg_z.;lof "Panel

éﬁduBoard' in Section II of Part I.

DIFFERENTIAL FATER.LEVEL RELAY FACILITY
(1) Two (2) sets of differential water level relay facilities shall
'hé provided for Unit 1 and Unit 2 bar and traveling séreens..
{2) Water level indicétor shall be installed at the'screen control
panzl in the chlorination equipment area 2 control room..
{3) Large outer piping for protection of instrument pipings to
" detect the differential water level shall be provided. ALl
pipings #nd supporting materials shall be corrosion-proof

materials.

_ (4) The air for differential water level relay facility shall be

led from piping of yard instrument air system, and the air

‘receiver for the facility shall be provided.

CABLES
(1) The Contractor shall furnish the power cableé, control, cables,

cable ducts, trays, cdnduits and'grounding wires for the screen

- C07-8 =



~ eéquipment.

{2) Further Information regarding scope of works and material

supply for all items in (1) shall be in accordance with Clause

10 of "Erection® in Section V of Part II.

7.3.9 PAIﬁTING
(1)  Screens shall be coated with epoxy resin of sea-wéter proof
type. |
.(2).0ther_painting shall be in conformity with Clause 1.13 of

"Painting” in Section II of Part I..

7.3.10 SPECIAL TOOLS AND STANDARD TOOL SETS
The Contracﬁor'shall'provide the special tools and standard tool

sets for the intake screen.

- CO07-9 =
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8. CHLORINATION EQUIPMENT

8.1 SCOPE OF SUPPLY

The chloriﬁétioh equipment with the following components and

accessories shall be provided far Units 1 &and 2.

(1)

{2)

(3)

(4)
(5)
(6)

(7).

(8)

;&¢$§&  ' j

Chlorination equipment

(8) Chlorination feed pump Three
(b) Eledtrolyzer Three
{c) Deaerator column Three
(d)._Injectiﬁn_ﬂiffuser : - Eight
(e) gSt:ainer Three
(£)_;Instrﬁmentation_

_(g) .Piping and valvés

Rectifier egquipment

(a) High temsion, incoming . Three
(b) Tiansformer Three
{c) Rectifier Three

Screen. for chlorination pump pit .

(a) Bar screen

_.'foundatioﬁ bolts .

.Control panel .. ..

Painting

(3)
(3)

(3.

(8)
(3)

(3)
(3)

(3)

sete,
sets,
seLs,
sets,

sets,

sets,

‘sets,

sets,

onea
one

one

for Unit 2
for Unit 2

for Unit 2

four for Unit 2

one

one

one

one

for Unit 2

for Unit 2
for Unit 2

for Unit 2

Two (2) sets, one for spare

. {b)  Guide channels'énd

Fogndatioﬁ-bolts and nuts

Cables, grounding wire and conduits

Special tools and standard tool sets:

- C08-1 -
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8.2 GENERAL INFORMATION

8.2.1 APPLICABLE STANDARDS AND CODES

8.2.2

The chlorination equipment shall be designed and constructed in

accordance with the requirements of Clause 6 of “Applicable

Standards and codes" in Part 1.

OUTLINE

(1)

(2)

(3)

(4).:

This equipment shall be designed to be operated and

controlled locally. -

This equipmeént shall be installed within the-site}prOpoéed

for this equipment as shown in drawing No. WMT-1015 "Flow

D;agram Chlorinatlon System (Sea Water Electrolysis Method)".

Consideration shall be given to design of the equipment in

view of preventing pollution.

This equipment shall be designed to permit easy operation

and maintenance.

S (a)’

(b)

(c)

The operating conditions of pumps and any other .equip-
ment shall be controlled and monitored from the contfql
panel.

Should there be any,poséibilityfof-trouble in operation
and.control due to trouble of equipment, such'éeguipment
shall be furnished_with standby éqﬁipment vhen - -

necesgary.

The equipment shall be designed to cope with any change *

in the.quality and quantitf_of sea water for the éga-
water electrolysié chlorine injection eqﬁiémeﬁt.”
The equipment shall be designed to perﬁitrstart up
through normal operation even after a long.periéd of -

shutdown.

- Co8-2 -
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(5)

(d} The equipment shall be designed so that the entire
.equipment can be tripped in sequence in the event of
abnprmal decrease in the sea water volume and/or
abnbrmal rise of electrolysis current.
In order to ensure labor saving and safty as well as facilitate
operation and control, an-automatic operation system shall, to
the.extent'possible. be adopted.
The flow rate of electrolysis sea water shall be measufed at
the equipment inlet, and.the flow rate of hypochlorite shali
be measured.gt the inlets of the injection diffusers for the
respective units,
The respective-equipment_aﬁd piping shall be designed by
fully taking intoiaccount corrosion, particularly due to
hypochlorite.
Hypochlorite shall be injected—direétly into CWP.pit in front
of bar screen.

Hydrogen (H,) generated in the electrolysis cell shall be

. reduced to 1.0 vol. % or less by the deaerating system,

{6}

O
(7)
{8)
(9)

()
(10)

-which shall be installed by the Contractor, before releasing

it into the atmosphere.

All safety devices required for protection of the equipment

and safety of personnel shall be installed,

8.2.3 DESIGN DATA

()

Chiorination'equipﬁeﬁt for condenser ciréuiéting water

 (a) condenser circulating water conditions

Sea watef flow - _ - 9.5 mglsec
' ‘Sodium hypochlorite 1.4 ppm to be injected
-injection :(as Clz)_ continuously o
- C08-3 -



(b)

{c)

{d)

Quality of sea water

. Refer to Clause 3.7 of "Plant Water Source® in

Section I.

Sea water feed pump

Type
Number

Capacity

-Délivery head -

‘Material -

Casing:
Impeller:
Shaft:

Strainer

Type

- Quantity

Capacity

.Screen

Material

Basket
Screen -

Electrolizer

Type

Quantity

Capacity

Materlal

Anode

"Cr.Ni alloy cast steel = {

- C08-4 -

Vertical shaft

-Threer(S) sets, one set for Unit 2

60 msihr'Each-(Tentative}'

'70'mf(Tentative)'“

Anticorrosive

i )
Cost”

Stainless steel

Stainless steel

Auto cleaning

Three (3) sets, ons set for Unit 2

100X each

40 mash

.Carbon’ steel with ingide rubber

lining
Stainless steel

Stainless steel

Closed fiat plate

Three (3) sets, one set for Unit 2

COmposed of 16 modules (Tentative)

50 kg[hr (as 012)

Tltanium plate with platinum
metal coating

P
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(2)

- DC output, -

Cathode

Cell body

{e) Deaeration column
Type
Quantity

Material

Body

Stainless steel
Carbon steel with inside rubber

lining

Cylindrical, vertical

Three (3) sets,_one set for Uﬁit 2
Carbon steel with iﬁsiﬁe rubber
lining

Carbon steel with inside rubber

Yining

Valve housing

Other parts
(£) Injection diffuser
Type
. Quantity
Material
Transformer and rectifier
Type
Quaﬁfity
Cooling system
Transformer -
Rectifier

AC main power source
' Rated current
. Regulating-rahge

Input capacity

- C08-5 -

Cérbon steel with inside rubber
lining

Anticorrosive material

Multi nozzle

. Eight (8) sets, four sets for Unit 2

Reinforced PVC

Outdoor, thyristor controlled

" Three (3) sets, one set for Unit 2

0il cooled
Qil cooled

50 Hz, 4,160 V.

i00. Vv

- 3,700 A (Tentative)

10 - 1007 .-

370 KVA (Tentative)



8.2.4 PERFORMANCE AND GUARANTEE

8.2.35

{3) Screen for chlorination pump plt
- (1) Bar screen |
Number | Two (2) sets, one for spare
Pitch of bars 'Aﬁpfox.-so mm
Width of screen pit 3,000 mm |
(face to face)
Level
Operating floor level EL + 5,000 mm

Bottom level of pit. EL - 2;900 mm

The éhlofination eqﬁipment shall be guaranteed for the items

specified in the "Tenderer’'s Data Sheet”,

TESTING
(1) Shop test
. The Contractor shall execute the following shop tests Qnd
shall submit the test resﬁlts to the Owner and the Engineer
for approval.
(a) Dimension check and visible inspection _
" {b) Hydrostafié test | {i}
{c) Performance test
{(d) Lining thickness-tesf"
(e} Material test for principal parts
{2) Field teét
'The Contractor shall execute the fﬁllowing field tests and
shall submit the test results to tﬁe 6wner~and the =

Engineer for approval.

(a) Leak test

. G08-6 -
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{b) Hydrostatic test
{c) Pump running test

{d)} Performance test

TECHNICAL TNFORMATION

(1) 'The chlorination equipmentlsﬁali compoise a train of 1002
capaclgy equipmeut including eiectrolyzep. ractifier,
transformer- indicated voltoge#feguletor. atc. )

(2) Sodlum hypochlorite shall be ingected continuously and
controlled eutom&tically in proportion to the sea water flow
rate. |

(3) The:chlorinotion_equipmeup shall pe:designeu for coutinuoue
eeruice anu shell be aufomated to minimize the number of
operators ‘ | |

{4) Max1mum prefabrication and compactness of the unit at the
manufacturer e shop shall be considered. |

(5) Injection point shall be provided in the circulating water

pump plt.

- (6) The follOWing 1nstrumentation shall be pr0v1ded on the control

panel but these shall not be 11m1ted to the items’ below..
(a) Flow indicator for cell | |
(b) Coatrol switches, indlcatlng llghtlalarmow1ndow, etc.
{c) Current meueo | |
{7) The chlorination equipment shall be able to be operaﬁed
" i'ﬁanually.and automatlcally for start up and shut down on the
'_ chlorlnatlon control panel located in the chlorlnatlon equipment

area & control room.

(8) Alatm'shall'be issued ‘should any trouble arise In the instruments-

-~ C08-7 -



or equipments or all processes. Any alarm to be 1ssued shsll_be
indicated on the local control panel, and & summerized alarm
shall be indicated in the central.control room,
(9) The control panel shall be in conformity with Glauge 2.1 of
"panel and Board" in, Section II of Part I. | |
(10) The connecting terminal including valves shall be furnished on
the hypochlorite dlscharge pipe. o | H
{11) he connection terminals including valves shall be furnished
at the chlorination feed pump discharges header and inJection.
.headers for Unit 2 1nstsllation of chlorination system o {j}
{12) The connection piping between No. 1 and No. 2 booster pump
discharge pipes shall be furnished so that either of the two ”
pumps can supply ses water to either the No. 1 or the No. 2
chlorination equipment.
{13) The spare valves shall be prov;ded on the esch hynochorite
discharge line. '
(14) All nscsssary pipinés, valves, fittings and supports.nstnéen .
chlorinntion equipment snd condenser circulating wster intsks
B channel shall be prov1ded | o | |
{15) The distribution plping for condenser 01rculat1ng wster.shall
be securely fixed so as to withstand the 1ntake flow veloc;ty
All fixtures shall be of corrosionproof material.l
(16) Bar screen )
{(a) The principal narts, screen mesh wirs, pins, bolts and nuts
| shall be made of sus 316L or equivalent, nnd shall be
d931gned for used under uniform loading and to minimize the
wear of parts for long time serv1oe.r Other parts shall be

constructed or protected by ‘corrosion proof‘ﬁaterialsgu

- C08-8 -
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(b)  Ladder and grating with hand:ail'shall be installed.:

(c) Bar screen shall be of inclined type and made of steel.

(d) Embedded materials, such as guide channel and foundation

QA7)

(18)

‘bolts shall be provided by the Contractor.
The guide channel shail be of cast iron with tar epoxy resin
cdating. |
(e) Two sets of bar screen, one for spare, shall be used
alternately so that bar screen shall be made easily
replaceable.
The interloék:between the chlorination equipment and thé sen
water circulating water pump éhall such that it will not be aﬁle

to start the equipment when'the'puﬁp is not operating.

"Material for valves .and -pipings shall be as follows.

Pipings..

Sea water circulating pump to sea water booster pump
SGP, with inside;rﬁbber lining = ... .

Chlorinatién feed pump to‘eiectrolyéer
SGP, with inside rubber lining

Electrolyzer toldeaerator column

SGP,,with insidg rubber iining.'

- Deaerator to intake channel

- 8GP, with inside rubber lining -
Drain: piping.

Corrosionproof material

";Vélves P

’ (.1.9)

~.Corrosionproof material

Three strainers, one. for Unit 2 shall be installed on the sea

.water'feed pipe at chlorination. feed pump discharge side.

- C08-9 -



(20) The strainers shall be of the auto cleaning type and shall be

(21)

(22)

_made of anticorrosion materiasl. .

Alarm signal of differential pressure detected from the inlet

and outlet of the strainer shall be transmitted to the control

panel..

Electrolysis cell

-(a)

(b}

(c)

(d)

- ‘generated chlorine which has ﬁndergoﬁe“perfect absorption

(e)

()

- The electrolysis cell shall be of a construction

permitting stable and continuous operation without

causing adhesion of magnesium hydroxide, etc., over the

“electrode surface even if no -chemical washing is carried

out. -

In no case shall a drift of electrolysis current arise.’
The electrolysis cell shall be lined with rubber.'eﬁc.,'
protected from cathodic corrosion, and have a construc-

tion cahsiﬁg,no sea water leakage. -

The electrdlysis cell_shﬂli'be SO'COnétrubtéd-that"

reaction in the electrolysis cell shall be leak from the

.electrolysis cell.

The electrolysis déll.ghall be-deéigned‘so,ﬁhat'thé
volume of generated NaClo0 can be regulated depeﬁding upon
the volume of sea water to be gSed:(for'examplé, number
and capacity, etc., of'cifculating,water pump3=in
operation}. _

The electrolysis cell shall be insﬁlated from the ground,
and all measures shall be taken’totp:EQént leakage of

electric current. - The EaﬁefmesSuresish&ll'be%t&ken‘fcrl-

. the auxiliary working floors, stairs, etc..

- C08-10 -
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(23)

(24)

(25)

Flectrode plate

(a) .The7elactrbde shall be constructed of such materials as
to permit continuous operation without necessitating
interpole adjustment,

(b) Suitable.materials'and thickness shall be selected for
anodic plate coating, and thé'coating shall be rigid and
have uniform bonding force so that the coating will not

separated,

. (¢) The electrode plate for the chlorination equipment shall

be designed so as to be used for a minimum of five years.
Degérator.,
(a) A deaeration column shall be installed to reduce H, -
content in hydrogen generated accprding to electrolysis
into 1=§ol. 7 or less before safely releasing it into

atmosphere.

{b) . The deaeration tank shall be designed by giving suffi-

cient consideration to the shape, capacity, safety and
other factors.

Pumps

(a) . The seawater booster pumps shall be directly coupled to
the motors. |

(b) ¢Gland packihg or mechanical seal shall be appiied to the

sealing system for the shaft seal section of the pumps.

-;fc) The.matérials to be used for the casing, impellers, etc.,

shall be sufficiently corrosionresistant.

:(d). The motor-shall be in conformity with Clause 2.2 of

"Electric Motor” :in Section II of Part I.

- C08-11 -



(26)

- {27)

(28) -

Working platform, working floor and stairs

The working platform, working floor and stairs-shall be

installed at all places required in view of safety and ease of
operation and maintenance.

Lifting equipment:

The monorail’and chain block with gearedftroliey‘éhall be
installed for maintenance of ﬁachineEY'aﬁd equipment such as
electrode plates, etc.

Others .

‘Overflow water and drain watér from the eguipment'shail be {5}

.. discharged into the drain pit through the pto?ided piping..

(29)

(30)

(31)

No overflow shall arise during normal operation of the

equipment s

The chlorination equipment in the above is of minimum .

-requirements.

I1f the Contractor wishes to offer on alternate type; the' -
Contractor shall propose chlorination equipment (with
detailed information) of an equivalent or higher grade.

Foundation bolts, etc.

el
Ea
L

ALl neCESsary'foundation'matéfials, such as hangers, supports,

piping sleeves, foundation bolts, etb.,.shall be provided;

Cables |

(1)- The Contractor shall furnish the ébwet-@ables,:contfol

cables, cable ducts, trays, conduits and groundihg.wires

_for the chlorination system. | |

(2) Further information_regardingfscope}of'wctks and material
- supply for all‘itemé'in'(lj shall bé~iﬁ-adcardaﬁce with

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

- Co8-12 -
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(32)

(33)

Painting .
The painting shall be in conformity with Clause 1.13 of
*Painting® in Section II of Part I.

Spééiai tools and standard tool zets

Tﬁe Contractor shhll provide the special tools and standard

tool sets for the chlorination system.

- C08-13 -. ..



9. YARD INSTRUMERT AIR SYSTEM

8.1 SCOPE OF SUPPLY

The yard instrument air system shall be provided with £hg following

components and accessories, but these shall not be limited to the

- items below.

1y

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

(8)

Suction air filters

Compressors and driver motors

Loading control equipment for compressors

After coolers

Air receiver

Alr dryer

Drain traps, safety valves, check and stop valves, solenoid

valve, flow relay, glass sights, pressure gauges and other

inst:uments

Piping

{2) Between suction filter and air compressor

{(b) Between-alr compressor and after cooler

(é) Between after cooler and air receiver

(d) Between air receivér and air dryer

{e} Between the main piping and outlet pibing of the dryer
(f) Between instrument air line aﬁd yard instrument air line

(g)

Yard instrument air plping

{to raw-water pretreatment system, water treatment system,
drainage and waste water treatment equipment;
chlorination equipment, heavj oil transfer pump, inside
dike of heavy oil storage tanks, inside dike of Limits 1

and 2 heavy oil service tanks etc.)

- CQ9-1 -
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(%)
(10)
(11)
(12)
(13)

(14)

(h) Drain piping and otﬁers 
Control panel for compressors’
Foundation bolts and nuts
Installation

Cables

Painﬁing

Special tools and standard tool sets

9.2 GENERAL INFORMATION

9.2.1 APPLICABLE STANDARDS AND CODES

The yard instrument air system shall be designed and constructed

in

accordance with the requirements of Clause 6 of "Applicable

Standards and Codes" in Part I.

9.2.2 OUTLINE

(L)

A2)

(3)
(4)

(3)

Two (2) sets 6f inétfuﬁent aif ﬁémpressﬁr §hali ﬁg i;s;alled
forrtﬁeycdﬁtrol.air éource of yard équipmeﬁf; §ne {1) set
.shall be for nofmai operation, and the other for stand-by.
The stand-by compre;sﬁ} shall be-agpdmatidaily startéd up by
the idﬁ pressﬁfe signai f?bm ;ﬁe ﬁressﬁfe switcﬁ of thé air
' reéeiﬁer.

Thé iﬁ;tfuhen£ air.comﬁressor shall be opérated-
aufomaticélly;-

The delivery air pressure of compressor shail be contfolled
in.ﬁhem;aﬁéé of 5.6 té 7 kglcng;

Thé COmpressoyr shéll:bé of the oilfree type ﬁojkeéﬁ
instrument air clean, |

The édapféééedraif:éﬁéil be sent to instrument air réceiver

through the air aftercooler.

- C09-2 - .



9.2.3

()
(7)

Instrument air shall be dehumidified in the dryer,

Installation and trial operation of the yard instrument air

system shall be carried out by the time the hydrostatic test’

of the steam génera;or is carried out, and the system shall

be ready for operation at that time.

DESIGN DATA

Vertical, belt drivenm,

ojilless, reciprocating,”

()

* water cooled

{1) Compressor
(a) Type
(b) Installation.
(¢) Number
(d) Discharge air pressure
| ”(e) 6apaci£f o
Eff..ﬁmbieﬁ£.aif £émperatur§.
() Loading-ﬁnloading éontrolr
(2) Mogor h
{a} Type
{b) Numﬁer
{3) Control panel
(a) Type
{b) Number

(4) After cooler

(a) Type

- G0%-3 -

Indoor (water treatment =
equipment & contrel roocm)
Two (2) sets

7 kgl cng

To be decided by the

Contractor
339

01 and 100%, two step type

Indoor use, horizontal

wa (2) sets

Self-standing, indoor

Ong (1)

Horizontal pipe line
Tﬁbe side air

Shell side: cooling water

.?;37Q2uw.«
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(3}

(6)

(7

(b)

Number

Air'réceiver

(a)

(b)

()

Type

Capaciiy

Number

Cooling water

(£)

Alr dfyer )
‘(a) Type
{(b) Installation
{¢) HNumber
(d) Pressure
(e} Cdpacity
Dew point of

discharge air

- C09-4 -

Two (2) sets

Vertical welded,

cflindrical, steel
construction

1.0 m?

One (i) set

Bearing cooling water

Refregerativé, fully

automatic package type

- Indoor {water treatment-

equipment control room) -

Twa. {2) sets

7 kglcng

Fach 1007 of Compressor
capaqity at free éir

-15°C or less



9.2.4 PERFORMANCE

(1)

The capacity of compressor shall be decided by the

Contractqr.

(2) The air ﬁéﬁperaﬁure leaving the aftercooler shﬁil bé.léés
than-45°c. - .

(3) The sound préssufe ie§e1 shall not exceed 85 dB_(A)_at one
(1) meter distance Qhen'the center line frequené?'iéuiooo
cycles. | | |

(4) Thé.Contfactéf shail submit the performanée cqrves'which
show the pressure, horﬁepower, capaéity and efficiency of
the cbmprésséré to tﬁe Engineer.for app;oval.

TESTING

The Contractor shall execute the following tests, and shall

submit the results to the Owner and the Engineer for.-

approval.

(1)

(2)

Shop test

(a)  Dimension check and visual inspection

(b) Performance test

{c) Safety valve_setting

(d}) Hydrostatiec test for compressor cylinder, aftercooler,
air receiver and air dryer

{e) Deé peint test fof dryer

Field test

(a) Operation test including measurements of noise level
and vibration

(b) Safety valve setting for aif compressor and air
recelver

{c) Leak test for the piping system

- C09-5 -
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(d) Dew point test for drjer

TECHNICAL INFORMATION

(1)

(2)

(3)

(4)

{5}

(6}

T

(8)

The compressor shall be free from excessive vibration.

'cavitatlon noise and leaks under all condltlons of operation.

The compressor shall be a heavy duty, single stage machine,

end-shall be designed to oellver, to the extent possible, air

free from any 011 or o;ly vapors due to 1ubrlcat10n.

The compressor shall be factory assembled and provided with

_suitable base plate as requlred, w1th prov15ions for mounting

on the'foundations.

All electrical wiring and piping 1ntegral to the compressor

shall be factory lnstalled, and shall have convenient terminal

"points for connection to the external w1ring and piping

sysrems.

Yard ihseroment'eir lihe.shall be eonnected.to.insrremenr eir
lihe.at the suitable place | | |

The compressor shall be prov1ded elth 1ntegral &lrrplplng
and coolzng water plplng, and shall include thermometers;

flow relay, flow glass, pressure gauges, pressure sw1tches,

etc.

The stuffing box where the piston rod passes through the

eylinder shall be deepened and f1tted Wlth nonlubrlcated

carbon or teflon packlng to assure tlghtness w;thout excessive

epressure or plston rod wear.

Fr&me of the compressor shall be completely sealed and
absolutely dusttlght. The openings shall be sealed by
llghtweight covers to permit easy access to the frame

1nter10r.

- C09-6 -



(9

(10)

(11)

(12)

(13)

(14)

(13)

(16)

(17)

(18)

(19)

VWindow type of glass gauge type oil level indicator shall be
mounted on the frame, .

The gsuction filter shall be of the cartridge type.

The compressor cylinder shall be automatically unloaded during

starting and stopping

The compressor shall include 0 end 1002 load»unlosd control by

automatic operation of inlet snd outlet velves on the cylinder

during compressor operation

:The compressor shall be furnished with solenoid operated

cooling water valve on | the cooling water inlet line, and filow
relay and flow glass on the outlet line.

If the supply of coollng water fails, the flow relay shall be

actuated and this shsll be alarmed The coollng water supply

shall be stoPped automstically when the compressor stops.

The compressor shall be prov;ded with an appropriste belt

cover for human protection. |

The after cocler shall be furnished with a drain sepsrator;

drain chamber level gless gauge, automatic draln trap, safety

valve and thermometer. | 7 |

The check vslve‘sheli'be provioed on the piperline between.the
after cooler and air receiver. |

The air receiver shell be of the vertical cylinder type W1th

msnhole, supportlng legs. 1nlet and outlet nozzles drsin and

1nstrument teps. o | | o

The air receiver shall be provioed witc‘sn sutomsticidrsiu‘

trap',_, L o - SRR ,

The pressurerswitch for aoouocistor iudicstioo.shellJper___

provided'on the receiver.

- C09-7 -
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(20)

(21)

(22)

(23)

(24}

(25)

{26)

(27)

(28)

(29)

(30)

The Contractor shall furnish-the base frame, anchor bolts,

nuts, sleeves and other pertinents for the compressor, after

cooler, air receiver and air dryer.

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 utilize inért gas as 1ts cooling medium.

The drye; shall be provided with integral inert gas piping,
air piping, and electrical wiring and all necessary
instruments.

The material of instrument air piping shall be gaivanized
carbon steel (SGPW). The outlet air ﬁiping of air dryer.shall
be provided with antisweat insulation.

The instrqment air piping shall be ih conformity with Clause
1,1 qf “fower Piant Piping" in Section II of Part I.

The motor shall be in conforﬁity with Clause 2.2 of "Standards
of Electric Motor® in Section II of Part I.

Control.switch, indicating lamps, pressure gauges and pressure
switches shall be provided on the control panel of the
compreésor.

Péinting shall be in conformity with Clause 1.13 of "Painting
for Piping and Equipment" in Section II of Part I.
TheVContractor shall furnish the_éower cabies, control cables,
cable ducts, trays, conduits and groundiﬁg wires for the yard
instrument air system.

Further iﬁformﬁtion regardiﬁg.scope of works and material
sﬁgply'fdr all ifémg iﬁ_(za) shall be in accordance with

Clause 10 of "Erection" in Section V of Part II.
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{31) The Contractor shall provide the special tools and standard -

tool sets for the yard instrument air system.
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10. PIPING, PIPE SUPPORT AND STRUGTURE FOR YARD PIPING SYSTEM
10 1 SCOPE OF SUPPLY
(15” The Contractor shall supply and install the followlng
materials for yard piping system for Units 1 and 2.
(a) Piping
(b) Valves and specialities
(c} Insulation
{d) Pipe supporting structure
{e) .Pipe slippers
(j)_ ()Y Pipe'supports (individugl gupport) ..
7 (g) Foundation bolts, nuts,osleeves, ete.
-(h) wﬁlkway,-platform, ladder, ete.’
(1) Paiﬁting
(j}) Temporary piping
(2) .All materials necessary for support of the yard pipiog=system
. shall be provided.
{3) The foundations for pipe supporting structures, pipe ‘sleepers

and pipe supports shall be provided by the Contractor.’

(1> 10,2 GENERAL INFORMATION
10.2.1 APPLICABLE STANDARDS AND CODES YARD PIPING SYSTEM
The plplng, p;pe support and structure for yard piping shall be
designed and constructed in accordance with requirements of Clause

6 of "Appllcable Standards and Codes in Part I.

10.2.2 -OUTLIN_E
Yard pipiog'system shall-consit of necessary piping system for the
Units 3 and:2.. Yardﬁpiping system to be constructed for Unit 1

shall be’desighed:to connect Ensurely'forfﬂnit‘z construction.

- €10-1 -
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10.2.3 TESTING

The Contfﬁctor‘shall execﬁte the following field tests and shall

submit the test results to the Owner and the Englneer for aprroval

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

Leak test

Hydrostatic test
X-ray for welded point
Color check

Flashing

10.3 TECHENICAL INFORMATION

(1)

(2)

(3)

(&)

(5)

The span between pipe supports shall be designed suitably
considering piping arréngement;' |

The Contractor shall submit the deéign.data'and'calculation
sheet of the span between pipe supports to the Engineer for

approval.

.The height of the supporting structure serving as the main pipe

rack will be 6 meters or more, however, at the crossing of main
road shall be 8 meters. . |

The main pipe rack shall have two pipe support stages due to the
limited utilization area of the pipe route.

The spac1ng between plpe suppart stages shall be 1, 200 mm or'
more in consxderatxon of plplng lnstallation.

The plpe support shall be in conformlty with Clause 1 1 of
“Power Plant P;ping and Clause 1. 3 of “Hangers, Anchors and -
Supports”® in Sectlon IT of Part I. o |

Painting shall be 1n'conformity with Clause 1.3 of "Painting

‘for Piping and Equipment” in Section II of Part I. & .7

(6)

The -pipe supports and structure shall'be_designéd'ini o

.. accordance with: Clause 9 of: "Design Condition'fianaft’Ijéf

- C10-2 -
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(8)

(8)

(10)

The yard plping to be conmected for Unit 2 construction shall -
have connéction with the isolating valve and blind flang.
However, the following piplings shall be considered to install

as temporary piping for house boiler and Unit 1 operation due to

Unit 2 construction.

(a)  -Natural gas piping

(E) Raw water piping .

{e) Service/Fire water piping -

(d) ‘Demineralized water piping
{e) Auxiliavy steam piping .
(£) - Instrument and service air piping -

(g) Cooling water piping

.. {h)  Other requirement -

The piping system must have sufficient flexiﬁility'so as to
prevent thermal expansion that could cause failure of piping and
over straining of anchors.- .

Therefore, fuel oil piping, ssteam piping, etc. shall be designed
50 as to possess the required flexibility.

all §£ individﬁal pipe supperts and foundation for outdoor
piping shall be provided by the Contractor.

The_Contractof shall -connect the city water receiving piping

constructed by the Contractor of Lot II1-A.
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11, LABORATORY AND LABORATORY INSTRUMENTS

11.1 LABORATORY

11.1.1 SCOPE OF SUPPLY

The Contractor shall provide the laboratory and laboratory-

instruments which shall comprise, but not ' be-limited to, the

following fixtures, apparatus and other necessary devices.

(1)
(2)

(3)
(4)
(5)

(6)
(7}
(8)
(9)

Fixtures specified in Clause 11;164; Fixtures List.
Instruments specified in Clause 11.1.5, 11.1.5, 11.1.7,
11.1.8, Instrument List. |
Apparétus specified in Clause 11.1.9, Apparatus List. .
Reagents Specified in Clause 11;1;10, Reagents Liqt;
The Contractor shall furnish &nd“instgll'theritems

mentioned above, and shall design the laboratory room and

gas cylinder storage room which shall serve as the fuel oil

- analysis, water analysis and analytical instruments.

The laboratory shall be located in- the main power house

adjacent to the battery room.

Piping and valves:
Painting
Cables and grounding wire '

Special tools and standard tool sets
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11.1.2 GENERAL INFORMATION

11.1.z2.1 APPLICABLE STANDARDS AND CODES .

11.1.2.2

The laboratory and laboratory.instruments with complete
accessaries éhall be in:conformity with the requirements of
Clause 6 of “Applicable.Standards and Codes® in Part I of

Section I].

OUTLINE

. (i) B&sic.plan of the:laboratory shall bé réferred to in the

Qttachéd drﬁwings "General Arraﬁgemenﬁ of Laboratory".
(2) The Iabdratdfyléhail.éonsist'of the:foilowing two.(Z) rooms.
' (a} Fﬁel 611 ;naiyéis room |
(b) Water analysis and'aﬁﬁlytibél instrument room
(3) féstiﬁé o | ﬂ
.The Contractor shall execute the following tests and
: éhall submit the test reéhlts to the Engineér.k
(Ai Sﬁop ieét R
Via) Maieriai test
{b} Dimension cheék andlﬁiéibie inspecﬁion
(c)' Operaﬁionrtest | | |
(B) Field test

(é) Opetatioh test
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11.1.3 TECHNICAL INFORMATION

(1)

- (2)

(3)

Though the ﬁypes and names of fixtures;fhpparatus'ahd”
instruments described herein are specified, -eguivalent
articles which can meet the specifications will be ~°
acceptable, providing eheipropoeed manufacturer’s equipment
is equal or superior in quality, function, etc. = -

The water analysis instruments and apparatus shell_be
supplied and shall have a minimum capacity requxred in
view of steam power plant water control. Further
1nformation shall be referred to in the following

JIS B8224 ' Testlng Methods for Boiler Feed Water and
or egquivalent

Bo;ler Whter

JIs K0101 ?estlng Methods for Industrlal Water_
or equivalent

~JI§ K0102- . - . Testing Methods® for Industrial Waste Water

or equ;valent

0il analy31s xnstromeets.aod aoparatus cofresoonding to JIS
or ASTM shall be provided, end shall‘be_capeble of
analyzing the following items. 7 | i

{(a) High heating value (F 0. )

{b) Specific gravity . (F.0. and L 0. )
{c) Viscosity ) (F.O. and L.O.)
{d) Pour point tFJO.) |
{e) Flash point (F.0.)

(f) ‘Sulfur content - (F.0.)
(g) Water content | (F.O. and L.0.)
{h) Total acid value_ (L.0.)

-(i). 0il sludge - | iF.D. and L.O.ﬁ
(j) Color phase _ - (L.0.)

- C11i-3 -

{J

O

Gt/



O

()

(5)
(6)

(7)

(8)

(9)

(10)

(11)

<9

. {k) Conradson carbon residue (F.0. and L.0.)

(1) Asphalt . SRR (F.0.)

.Note:.F.O. indicates heavy oil use; L.0. indicates

lubricating oil use.
In case anaiyzing instruments with specified JIS numbers
are requested, a complete set of glass, reagent and
articles of consumption prescribed in JI8 shall be included
in the said instruments.
All accessories required for measurement shall be supplied.
The Contractor shall also be responsible to indentify all
équipment.which7re§uires:controlled environmental 7
conditions for their proper functioning.
The Contractor shall design, furnish and install the
respective laboratory rooms
The receptacles with earth connection for AGC 110 volt and
AC 220 volt electrié power sources shall be installed on walls
and tables through the electric distribution panel which shall
be installed in the respective laboratory rooms.
Mate;ial.such as drainge pipes (corrosionproof)}, gas piping
and demineralized water pipes (stainless steel) pipings
éhall.be supplied by the Contractor.
Ventilation system for respective laboratory rooms shall
have sufficient capacity so as to ensure personnel séfety
aﬁd_prevent enviromental polloution.
One (1) set each of draft chamber for fuel oil_analysis
room and water anaiysis and analytical instrument room shall

be installed with all necessary pertinents.
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(12)

(13)

(14)

(15)

Gas piping for analytical instruments shall be'installed
from gas bottle storage room to respective analytical
instruments located on tables in the laboratery rooms.
Materials to be used for'floof.of laboratory room shall be
of the antialkali and acidproof type.

Drainage water discharged from respective laboratory rooms

-shall be sent to Unit 1 and Unit Z-unit'neutralizihg'pit by

graviticélly force.

ihe Contr#ctor shall execute'the'site-tfainiﬁg”bf the
Owngr's—enginéers for testing method of all laboratory -
inst:uments_in_accordance with'applicable standards, and
shall provide JIS and ASTM testing method textbooks for

water analysig, fuel oil and flue gas.

- C11-5 -
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11.1.4 FIXTURES LIST
All fixtures of the best quality shall be procured and provided

by the Contractor.

11.1.4.1. Fuel oil analysis room

Item Dimension Quaritity
_ : (LxWxH) '
(1) Storage . . RPN I 1800x750x1800 Two {2) sets
cupboard
(2) Wéil;téble . . 2400x750x800 Two (2) sets
'(fs ' (3) Drawer ' 2400x750%800 One’ (1) set
. cupboard
(4) Drawer 1500x750%800 one (1) set
- cupboard:. B '
(5) Corner wnit . . e 1100x1100x800 . Two (2) sets
(6) Sink unit IR 1500x750x(800+160) One (1) set
'(?) Center table with sink unit .3000x1500x800 One (1) sét
(8) Viblation proof balance table 900x750x750 Two (2) sets
- ,- -\‘
()
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11.1.4.2 Water Analysis and Analytical Instrument Rooom

(1)

(2)
(3)
(ﬁ)
(5}
(6)

(7}
(8)
(9)

{10)

(11)
(12)

(13)

ftom
Storage
cupboard
Wall table
Wall table

Wall table-

Wall table

Drawér
cupboard. -

Drawer cupboard

Corner unit

Sink unit

Vibration
proof
balance
table

Center

..Diﬁéﬁéion
{(LxWx?h

1760x400x970

2400x750x800
1500%750x800
1200x750x800
900x750x800

1200x750x800

900x750x800

1100x1100x800

1500x750x{800+160)

900x750x750

4200%1500x800

table with sink unit and bottle cabinet

Office desk
and chair

Bottle cabinet

11.1.4.3 Storage room

(&)

{b)

(¢}

Item
Storage
cupboard

Storage
cupboard

Wooden shélf

- Ci1-7 -

680x620x7350

Dimension
(L x W x H)
1500x500x1800

1800x500x1800

1065x610x1830

Quantity

Two (2) sets

Three (3) sets

One (1) set
One (1) set
One (1) set

One (1) set

Two (2) sets

Three (3) sets

Three-(3) sets -

One (1) set

Ohe (1) set

Three (3} sets

Two (2) sets

Quantity

Two (2) sets

Two (2) sets

Two  (2) sets

O
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11.1.5 WATER ANALYSIS EQUIPMENT

(1)

Spectrophotometer

The Contractor shall provide the spectrophotometer which

..shall be electrically operated for accurate routine

-colorimetric analysis, and shall be complete with

accessories, full set of slits, graduated test tubes &nd
the full range of cells and dust covers.

The general specification of the spectrophotometer shall be

- as folloﬁs.

(a) . Number : -~ One (1) set (Digital display)
Wave length range 195 nm - 870 nm
Photometric accuracy. +0.003 at 0.5 Abs,
| $0.005 at 1 Abs
Optics . Symmetrical double beam
Light source - ' W lamb_for VIS region
Dé-lamp.fof UV region

" {One touch changeover)

Power supply - “AC-110V, 50Hz
{b) Number One (1) set (meter):
Wave length range 325 nm - 1000 nm -

VWave length accuracy . <+ 2nm

Light'source S Tungsten lamp -
Photometfic repeat- 10.003 Abs (at 1.0 Abs)
ability. .

Photomatfic range Transmittance: ¢ - 10027

"Absorbance - ¢ 0-1,0-2 Abs
Concentration: All scales to be
linear

Ty TP
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(2)

{¢) Accessories and spare parts

(i) Standard . One (1) sét for each
spectrophotometer
(ii) Lamp - - Ten:(10) sets each

(iii) 100 mm Cell  Five (5) sets each
50 mm.Cell. ~Five (5) sets ‘each

10 mm Cell - - Five (5)-sets5each

pH meter

pH meters shall be provided, ﬁnd shall be complete with
cells, automatic temperature compensation and spare
electrodes.
The general specifications of pH meter shall be as follows.
(a) HNumber " . Two (2) sets (Digital display)

Measuring range 0 - 14 PH, 0 to 199¢ mV

Minimum scale 0.01 pH mv 1mV

Accuracy : -PH:0.01 PH +1 digit

mV:0.12 of rdg = 1 digit

Power S AC 110V

Temperature com- 0°C to 60°C

pensation -

The following accessories shall be supplied.

(i) Spare electrodes (a) Glass . . 10 sets
(b) Reference - 5 sets
(c) Cdmbination S0 10 sets

{ii) Standard accessories

- C11-10 -
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(3)

(4)

Conductivity. meter

Conductivity meters shall be pro#ided to measure the
conductivity of river ﬁater. service water, feed water,
boiler water, demineralized water and condensate water,

The meters shall be direct reading digital type

‘instruments,

The general specification of meter shall be as follows.

Measuring range - " 0.1 us/cm to 1000 ms/cm
1,00 usf/em -~ 100.0 ms/cm
0,100 usfem - '10.00 ms/m °

10.0 usfcm - 1000 ms/cm

. Accuracy  10us-10mv rang : 0.2% rdg +2 digit

100mv range 0.5% of rdg +2 digit
Temperéture compensation - 0°¢ to 60°C
Compensation accuracy - #1.5°C
Power L : AC 110V, 50 Hz

The following accessoriés shall be supplied.

{a) Standard cells with constant  K=1.0" 5 pietes

{b) - Speclal cells with constant K=0.1 - 2 pieces

- {e) - Special cells with constant K=10 2 pieces

(d) Standardfaccessorieé

Drying:Oven .. - -

The drying oven shall be provided to enable water
determination of: substances.

The general specification shall be as follows.

-Number e R ‘Two (2) sets
Operating temperature range: i .- 40% to 250°C
Temperature control accuracy o '11.000

- C11-11 -



(3)

Time to reach max. temperature 80 minutes

Inner wall : : . stainless steel SUS-304
Inner capacity s 150 1 |
Power - . .. . ... . AC 110V, 50 Hz

Power donsunption Lo 1.5 kw

Accessories : _ Stahdard aécéssoriés.

_One'(ls set: -
Two (2) sets of drying oven shall be supplied.
One set shall be provided in the water analysis room and
the .other in the fuel oil analysis room.
Huffle_furnace
The electricity heated muffle furnace shall be provided,
and shall have an adequate zone-wﬁich can be maintained at
a uniform temperature of 1150°¢C.

The general specification shall be as follows.

* Number PO ~ One (1) set
Operating temperature range . - -100°C to.1150°C
Temperature control accuracy. _31109C--~ |
Temperature controller _ : Indieating controller

(0% to 1200°C 2 position
.‘COntfolisyétem, with
thermocﬁuple use)
Power = R o : Single phase’
. AC 110V, 50 H2.2=KVA
One (1) set of muffle furnaces shall be. suppliedi”
One set shall be providéd iﬁ tﬁe.water analysis room and
the other in the fuel oil analysis room:

The muffle furnaces shall be compléte.with accessories -

-'C11;12 -
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(6)

(7)

including thermocouple.:leéd wire, power supply cord,
grounding wire, connecting cord, etc.

Magnetic stirrer

The magentic stirrer shall be supplied, and shall be

capable of handling up to six sample containers at one time

~to efficiently stir and mix samples.

Six. (6) built-in motors shall be provided and shall operate
individually.

The general specification shall be as follows. -

Number One (1) set

Stirring speed : © Approx. ‘300 - 2500 rpm.
‘Stirring capacity . L 100 ml -~ 1000 ml
Motor, S shading coil type 2 pole

The following accessories shall be provided.

Stirring bar Eight (8) pieces
Grounding wire One (1) piece
Rubber sheets Six (6) pieces
Water bath

The constant temperature water bath shall be provided.

The general specifications shall be as follows.

.- Number o . " One (1) set

Operating temperature range - -'Room'-temperature +5°C to
| boiling point

Temperature control accuracy fo.6°c

Temperature distribution accuracy +1°¢

Number of openings 6, 82 mm in diameter each

.,Inside;dapacity approx. 6.5 lit, o ¢

The water bath shall be complete with accessofies including.
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(8)

(8)

thermometer, stand, clamp, etc, . -

Direct reading balance

{a) The analytical electronic'balance‘shall be provided

and shall have & capacity of 200 g maximum load.®

Number .
'Capacity.
Indication .
Readability

One. division of projection scale

- Standard accessories

(b)

One {1) set -
200 g/max load

Fully digital

0.1 mg
10 mg
AC 110 V, 50 Hz 3

‘One ' (1) set -

One (1) set,of top loading electronic balance with

vibrationproof desk shall be provided.

Number .-

. Capacity
Indication
Readability
Standard accessories
Power

Electric refrigerator-

One (1) set of electric refrigerator to be

Number

Totsl capacity -

Temperature range

Freezing room

- C11-14 -

- One (1) set’

1'Kg load {max.)

Digital

0.1 g

One (1) set

- AC 110 V, 50 Hz

()

used for storage

. 0of reagents-and samples shall be supplied.’

One (1) set

225 .1it,
‘(Freezer cap:
52°14t.)

(at-30°% ambient)

<18%
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(10)

(11)

(12)

" Horizontal shaking

Refrigerating room 3%

Shaker

The shaker to be used for agitating, mixing and extracting
of . samples shall be supplied.

The shaking speed shall be operated by freely selecting
speeds. from low to high (40 to 300 times/min). .

Number. One (1) set

Number of sample. L . 3 pieces (1000 mlit.) -

- Approx. 40-280 times/min

- Vertical shaking : Approx. 40-300 times/min

Timer range : REENI 0 to 60 mm
(minimum 5 min)
Power . _ e AC 110 ¥ .50 Hz

All accessories for this equipment shall be supﬁlied.

.Hot plate

One (1)_set;0f hot plate with complete accessories shall be
sUpplied.:ﬂr,

The general specification shall be as follows.

Number R -'One (1) set

Range of temperature 300°C to 400°C

Power . . . .  AC 100V, 1 k-

Size 350 L x 300 W (mm), minimum
:reQuirement

Demineralizer

: The.po;able demineralizer shall: be provided and installed

. in water analysis room.

The general specifica;iop shall be as follows.

Humber - e ... ... 0One (1) set
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. Capacity 25 liter/hour -

{13)

(14)

Total pure water produced 400 liters

1in one cycle

Resin volume - - Cation resin 0.6 liter
Anion' resin 1.2 liter

All required standard accessories fdr.this'eﬁuipment shall

be supplied;

Jar test apparatus (Laboratory flocculator)

The flocculator shall comprise a mﬁltiple stirring machine

equipped with variable speed drive. Four stainless steel

stirrer paddles. with arrangeﬁent to vary the speed for each

indepéndently from 0 rpm to 200 rpm shall be provided.

The -flocculator shall be fitted with a fractional -

horgepower motor, and shall acébﬁodate jars and beakers of

100 ml capacity héving 130 mm dismeter. The lighting

‘arrangement -shall. be provided unde:'thé'bése.~-’

The general specifications for this apparatué'shall'be as

follows,

Number ' One (1) set

Speed o o rpm to 200 rpm: -

Size _ B . 500(W) x 220(D) x 480(H) mm

Filteration equipment

Filteration equipment to be used for filtering of testing
water shall be.provided.

The general specifications shall ‘be as follows.:

{a) Mini pump

Number . Two (2) sets:

Type ' -+ 0illess, diaphragm
- 011-16 -
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(13)

(16).

Capacity 15 1/min (minimom)
Accessories ‘One (1) set:
{b) Filter holder

Three (3) sets of filter holder shall be provided.

“Number : Three (3) sets
Type . - Glass .-
Size Filter holder 47 mm

:{a). Standard 2 sets
(b) Milipore filter 0.45 micron
‘cellulose acetate filter discs
Ihdigo carmine apparatus
Indigo carmine apparatus shall be providéd for easy
measurement of dissolved oxygen contained in the condensate

water and feed water.

. Number .- - - .- One (1) set
Measuring range - 0 ppb td‘170 ppb
Accessaories _ . Indigo carmine reagent
Free chlorine tester
Free chlorine tester shall be provided for measuring free
- chlorine in cooling tower water, drinking water and service
water,

This testing method shall comprise the ortho-trigine

method;

- Number- . .. L. Two (2) setis
- The equipment.shall :be provided with all standard

. accessories.
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