)

P

1.1.2. DESIGN SPECIFICATION

(L

Pressure piping shall be designed with sufficient strength,
and shall be based on the design specifications considering

the working temperature and pressure.

. The power plant piping shall be designed to have reliable

strength for impact, vibrationj-thermal-expansion; abnormal

weather condition, etc,, and to meet all safety-

-, requirements.

(2

(3):

(4)

(5}

(6)

(7)

Piping-subject ‘to external pressure shall be designed for

the maximum differential pressure anticipated for either the

. normal operating condition or shutdown condition.

“The piping shall be deSigned'EOr.a metal temperature

representing the maximum sustained condition expected.
The design temperature shall be assumed to be the same as
the fluid wOrking'temperature in the piping. -

The piping shall be designed with adequate provisions to

. withstand external forces such as earthquake, wind, abnormal

loading or vibration.

It is not:necessary to consider that seismic.fOrce will
occur concurrently with wind force.

Weight effects, such as weight of the piping components,

insulation, fiuid loads, etc., shall be considered in the

design of the piping.

.The'design of power. plant piping shall take into

consideration the .forces and moments due to thermal expansion,

-.and -their reaction and.effect on the ‘eguipment.
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(8)

(2.

{(10)

{11}

The piping shall be installed on adjustable hangers,

properly levelled rigid hangers,”support93,spring:hanger,

_constant hanger, sway bracing, vibration dampeners, etc.,

where considered to be .neccessary.

Hangers and supports shall be designed in consideration of

. weight, vibration;_thermal‘expansion‘and'othef external

forces.
The Contractor shall be required to submit the technical

data of hanger supports to the Owner and the Engineer for

~.approval: | gmé
‘Main éteam_pjpiﬁg, cold_rehéat.piping,_hdt'reheat1piping.
turbine bypass.piping.(if applicable) and feedwater piping
shall be designed in accordance with the Code_of-ANSi or
q;s. or equivalent.
Extraction steam piping sﬁall be designed in accordance with
- the following specification, .
.-__Design Pressure 3 1027 of extraction. pressure at
Maximum:ldad.r
Design Temperature .- : Extraction temperature at;Maximum {f}
load. )
Design Flow . . 11027 of extraction flow at Maximum
load. -

(12}

(13)

Design preséure and temperature of heater drain piping shall
be the same as the heaper_design_pressure'and.temperature;
The pipiﬁg.up torshﬁtoff_valvesnddwnétream-of control.
valves shall be,designed'with‘theasame'éﬁndition.394that_df-

the upstream side of the control valves.

- DSO1-8 - -
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(14)

(15)

(16)

(17)

(18)

(19).

The piping at downstream side-of check:valves shall be -
designed with the same conditions as that of the upstream
side of check valves.

Pressue relief valves shall be furnished on downstream
piping of pressure reducing valves or préssure control -
valves.

The design pressure of piping, having safety or relief

~valves shall be the same pressure as that of the setting

pfessu:e of safety or relief valves. . Generally, no valve
shall be inétalléd'between the pipe and safety or relief
valves.

In case that valves arg-installed between pipes and safety
or relief valves, open lock provision for the valve shall be

ppoﬁided.

The, design pressure of piping not specified in the

Applicable Standards. and Codeé, but. commected to equipment
shali be the same as the design pressure of equipment.

The design temperature of piping not specified in

‘the Applicable Standards and Codes, but connected to

equipment shall be the same:as the design temperature of

.equipment.

The design. pressure and, temperature of the.drain, vent, blow

. .and inspgumént_piping_shall“beLthe same design pressure and

:temperature as those of :the.main piping. The drain, vent

- and‘blowllines for the piping with pressure of 35 kgléng or

more and the oil piping shall be furnished with two (2)

_ sﬁqtoff,valvesiin-series,

- psol-9 - -



(20)

(21y

The design pressure and temperature of bypass valves and

pipings for control valves or equipment. shall be the same

pressure and temperature as those of the upstream side of

~the control valve or equipment.

The glands of valves using under vacuum condition and having

nominal diameters of 65 mm or larger shall be of the water

- ‘seal type;f The valves less than 65 mm nominal diameters

. -shall be provided with such seal devices as bellows seal or

back sheet to prevent atmospheric air leaking into the

. system.  Gland sealing water shall be supplied from the

(22)

condensate line,

The piping applied to the entire system beyoﬂd.thé blow off

_valves on the boiler or vessel to the blow off tank or

other points where pressure is reduced approximately to the

atmospheric:. pressure and which cannot be increased by

~ closing the valves shall be designed in accordance with ANSI

(23)

{26) -

B 31.1.

All-piping-shall'be so designed-as’ to provide afnéét and
écoﬂqmical layout having the shortest pdééibie:run-énd
requiring ‘the minimim number of ‘fittings.

fipings shall be arranged so that fﬁil access ‘is -provided

for the operation and:maintenance of equipment, and that -

. removal or replacement of equipmént can be carried out with

the minimum dismantling of piping. '

The drain and blow off valves shall be furnished on both

- gsides of each control wvalve.

(25}

A safety valve having ample capacity shall be provided on

- DS01-10 =7
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the N, gas injection main pipe line.

(26) Straight pipes of sufficient length to meet the
requirements in the applicable standards shall be provided
on both_gides of nozzles or orifices.

(27} The.cooling water pipes for pumps or compressors, etc.,

| shall be connectedtby flangeé to facilitate maintenance,

(28) Recommeﬁded velocifies in pipe are as follows.

Fluid Velocity mfsec

Steam: Saturated ' 20 = 30
Superheated : " 30 - 45
" {larger size) . 50 —.70
Exhaust to‘atmospﬁefe.- 25 - 50
Water: . . Pump suction ' 0.5 - 2.5
Pump discharge less than 2.5 - 3
10 kg!cng
Pump &ischarge 10 kg}cng 3 -~ 3.5
or more
Drain . 1~ 2
-Water : 1 - ;
Air.- ‘Low pressure air (less'than. 20‘~ 30

and
_gas: _rlo-kglcng)p-

High pressure air SRR 10 - 15

{10 kg[cng or mope)

,qupféssorfsuction;,-, S 10 - 20
0;1;., Fuél;oil.and,lubrication.oil 0.8 - 2
Higher values. than the$e11isted ab0ve.may be aliowe& in

Speciél applications (e.g. low pressure heater bled steam
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lines) or for system used intermittently.

(29) The piping material. shall be-seiected in accordance with the

following requirements.

(a) Classification of piping material and design-

condition.

‘Max. working - Max. working - :

o pressure - temperatur
Classification kg[cng ) O¢ -
SGP (A120) 10 350
STPY (A139) 10 150
STPG38, 42(A-53) 100 350
STPT38, 42, 49 No limitation 450
{A-106 Gr.B) - =
STPALZ . - - .. n 500
{A-335 Gr.Pl)
STPA2Z _ " 550
(A-335 Gr.P12)
STPA23 . . o . 575
{A-335 Cr.P1l)
STPAZE n 600
(A-335 Gr.P22)

SU5321 " 800
(A-376 311)

- Used for

Water, steam,
oil, air

Water, steam,
oil, air

Water, steam

High pressure and
temperature steam

‘Chemical, high

pressure and
temperature steam’

{b) Circulating water piping shall;be'of.welded steel

pipe and painted with tar epoxy1résin'in thickness of

not less than 0.7 mm forlinsidé'wail;-'

The outside surface of the pipe buried in earth shall

be covered with a double 1éyErrof3taf"époxy'gldss wool

cloth, in thickness of 4.5 mm and ‘more:’

- DS01-12 -
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{c)

{d)

{e).

(£)

(h)

(i)

Fuel oil piping shall be of STPG38 (A-53) and Schedule
ho'ih minimum; Preésuré piping sﬁall beIOf seamless
pipe.

The éﬁter piping for auxiliary caoling water or fire
proteétion wate; shall be made of carbon steel,

The outside surface of pipes buried in earth shall be
covered with two (2) layers ¢of asphalt jute cloth or
equivalent.u,..

The.insidé of carbon steel pipe which is 'used for acids

or caustic fluids shall be lined with acid or caustic-

. proof material. _The inside of washing drain piping for

boiler, air preheater and stack shall be coated with

~acid-proof lining.

The drain piping of beiler blow down tank (flush pipe)

shall be of STPG38 :(A-53) and Schedule 80 in minimum.

The chlorine and chloric solution piping shall be of

.rubber lining or anti-corrosive material or equivalent.

Theasampling,piping-including'root valves for water
and steam shall be of stainless steel.

Instrument. air piping shall be of galvanized carbon

_steel or copper. The joints of piping shall be of

welded_typé-and, in case of thread type joints, seal
weld shall;be-applied; -Soft'aqnealed Seamless copper
tubing. shall be.used. for the'instrument‘aﬁd signal air
tuﬁingg Flared brass.fitting.shall be applied for the
joints_of.tubing. The size of seamless copper tube

shal@'ﬁe as follows.

- D501-13 -



" Qutside diémeter in mm Néil thickness in mm

6.0 1.0
10.0 _ ' 1.0
12.0 ' - 1.2

(j). The water piping for demineralized water shall be made
of stainless. steel and that'drinking water shall be
made of galvanized carbon steel pipe.

(k)y The ﬁurbine oil piping-shall be made of steel pipe of
STPG38 (A-SSJ_and Schedule 40,

The connectién shall be .of the welded type as far as
possible.

(1) Piping materials under special.conditibns;shall be as

_follows.
-0 Sodium.hydrokide ~ Stainless steel or semi trans-
| ‘parent FRP .or equivalent
o Hydrochloric -acid - Polyvinyl thdride pipe or
“'F.R.P. or equivalent
o Other chemicals - Polyvinyl chloride piﬁe or
F.R.P. 'or eguivalent

(m) For the pipe of drain, vents, ‘instruments, etc., the
_same_materiai'as.the main.piﬁing shall-‘be used up to
‘the shutoff valve on main piping.

(n) Any plasticfpipihg @séd'in'outdbbr'aﬁplications'shéll
.be'fully suitable to'withstand thé.effects'of'éuﬁlight
.over the life of the plant.. -~

(30} The piping of fluid temperature~of'50°G or more shall:be
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(31)

(32)

(33)

(34)

(35

insulated.

.The piping shall be designed for seismic force and wind

velocity in mccordance with Clause 9 of "Design Conditions™
in Part I, Section I. .

Safety valve exhaust piping, starting ejector discharge, Hy

.gas vent, turbine lubricating main oil tank exhauster

discharge, blow down tahk'exhaust, boiler drum vent and
other reqﬁired'vents; shall be led to outside of the
building and brought up to 3-m above the roof surface.
Weather hoods and'silencers.(if required) shall be-provided
at the open ends of ‘all upward facing'atmosﬁheric exhaust or

vent pipings.

The minimum drainage slope in steam pipework shall be 1 in

100. The design of steam pipework shall ensure that
drainage slopes are maintained with pipe support

deflections, pipe expansions and othér condition which can

. arise during transient and steady-state operation. The

piping installation shall.be-desigﬁed to prevent the
collection of pockets of water during operation and start up

periods. - For this reason drain outlets shall be installed

at the obstructions such as flow orifices, low points of

‘piping, e;b;.

The pipe<joiﬁts‘shall.be of the welded-type. but flange or
union jointé shall be used at places requiring dismantling
fér maintenanpe. |

Steam traps sﬁéll be provided at all low points in steam

piping. Drain traps shall be provided at all low points in
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(36)

. (37)

(38)

compressed air piping., Strainers shall be provided at up
stream of each trap. Traps and strainers shall have
suitable block val&es_and bypass valves.

Where steam traps are located outdoors and the drain is

‘discharged on the ground, the drain shall b& led into the

steel ring which shall be 200A steel pipe and contain

gravel,

All piping shall have vent valves.and drain valves at.

appropriate points.. The minimum valve size shall be 20 mm

diameter.

All pipes shall be of seamless drawn steel unless otherwise

specified or approved. Unless otherwige approved, the

‘following pipe size (32 mm-1 1/4°, 65.mm-2 1/27, 90 mm-3 12",

125 mm-5") shall not be used.:

Each_pipe_shéll_be of the IOngest'length”commeréially

‘availatle. :If the pipe schedule specified is not available

for any reason, then the next thicker wall standard schedule

pipe may be substituted.

Support locations shall be selected dependent on pipe size,
piping arrangement, the location of Heavy valves and
fittings, anﬁ the structure that i& available for the
suppdrt of the piping. FPipe spéns.betweén hangéfsrqr

supports shall be based upon by following list and notes.
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Nominal:Pipe‘

Size (mm) : | 'Spahs (mmi '
25 ' i '2;000
40 o 2,700
so ' 3,000
(65 ‘ " 3,’3005
80 S 3,600
100 | 4,200
150 o s00
7 T e
250 6,700
300 ' 7,000
350 | - 7,600
400 8,200
450 R 8,500
500 . - 9,100
600 o 9,700
Note: .

{a) These spans are based on a combined bending and shear

stress of 105.4 kg!cmz when the pipe is filled with
-water, and 2.54 mm deflection is allowed between

supports without insulation.

L(b}“The above rules shall not be applied, where weights, such

..as vaives'or_heavyrfittings, are concentrated or where
the direction of the piping system is changed between
supports.

(c) whe;e_the:directipn of any piping ;yétém is changed
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(39)

(40)

(41)

(42)

(43)

(44)

(45)

(46)

between hangers, it is desirable to keep the total
lengths of pipe between the supports less than three

fourths (3f4)} of the full spans mentioned above.

(d) Supports should be placed as close as possible for

concentrated load in order to minimize behding stresses.
Pipe sleeves shall be instélled where the piﬁiﬁg passes’
through walls, floors and ceilings.
Additional hanger beams shall be providéd by the Contractor
when main structual beam is not available for pipe hgnging

or supporting position.

_Where pipe runs under the road, protective sleeves (steel

pipe or reinforced concrete pipe) shall be provided by the
Contractor.
standard drawings for the protective sleeves, including

civil work, shall be submitted to the Engineer for approval.

The level of top surface of the underground piping shall be

deeper_;han GL-600 mm.

When valves are needed in underground piping; 8'pit.sha11

be provided for tﬁe valves. The pit cover shall be supplied
by the Contractor.

If underground piping requires expansion joints, protective

sleeves shall be provided.

‘Butt welding shall be applied for pipes of 65 mmi diameter or

larger, and socket welding shéll:bé applied for pipes ‘of 50 mm

diameter or smaller.
The use of covered trenches below basement floors or ground

levels for the accommodation of pipes shall be avéided
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~ etc,, shall be arranged so that they may be run above basement

wherever possible.

Wherever practicable all main and auxiliary piping, drains,

floor or ground levels with adequate headroom and access.
It is envisaged that it may be necessary to take pipes
below ground levels-and;tonpass-thEm under roadways.

In this case, the pipelines shall be installed below the

- ground level for this‘purpose: The pipes shall be

1.1.3 OSHOP

(1)

(2)

(3)

positioned iﬂ concrete-lined culverts of sufficient
dimensions to provide crawling access for maintenance
staff. 0

In no case shall pipework be run in trenches carrying

electrical cables except for instrument lines.’

AND FIELD TESTS

Hydrostatic tests or air leak tests for'ﬁiﬁing shall be
carried out in acgordépce with the_ﬁpﬁlicébléistandards and
éédeé befﬁré apél&ing:painFiﬁgror insqlatipn ﬁérks.“:
Welding points where-the hydfostétié £est.is not possible

shall be examined by non-destructive imspection,

-suchﬁés X-ray or gamma ray:

In principle, welding points, especially field welded ones,

shall be.examined with non-destructive inspection, such as

. X-ray or gamma ray in accordance with the applicable

(4)

standards and coedes.
All rigid hangers and spring hangers'shallﬂbe firmly fixed
during the hydrostatic test, and shéll be adjusted for

service after the test, . -
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(5)

(6)

(7)

(8}

{9)

Expansion joints shall be firmly fixed by tie rods during

the hydrostatic tests.

During the hydrostatic test, the tightness of all gate,

globe, butterfly and check valves shall be ascertained.

Waste water of testing shall be disposed in accordance with

the manner approved by the Engineer. -

The Contractor shall carry out. the following.flushing or

cleaning in addition to the previously mentioned testing.

(a)
)

(c)

(d)

(e)

'(fj“

Water flushing

Steam flushing

Blowing out of main steam pipe, cold reheat pipe, hot
reheat pipe, turbine bypgss pipe (if applicable), air
ejector steam pipe and-gland~steam-pipe

Chemical cleaning (acid and alkaline)

Oil flushing

Air flushing

The Contractor shall prepare all necessary equipment, spare

parts and expendables for testings.

TECHNICAL INFORMATION

(1) The design of piping arrangement shall satisfy the following

requirements. -

(a)

(b}

(c)

'Each valve handle shall be 100ated;at.therhéight in the

range of 300 to 1,500 mm above floor level, 'and shall be

designed not to obstruct the dperatiOn-péssagé;-

Valves which require operation at the same time shall

~be-located near each other.

Instruments which need watching shall be grouped -
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(2)

(3)

(4)

(d)

(e)

. together with valves in one place to facilitate

supervision of the piping system.

The vent, sampling, instrument piping, etc., shall be

-designed to prevent the return cof drain. into main

‘pipes.

The piping arrangement shall be designed to allow
sufficient space for nécessary maintenance of machinery

or equipment.

Raised face flange shall be used for pressures of .20 kglcng

and. over.

_For all piping of fuel oil, lubrication oil and vacuum line,

raised face flanges shall be used where the flange

connections. are required.

In case of screw joints, the -pipe wall thickness shall be of

‘Schedule 80 or more.

Fabrication details

(a)

(b)

{c)

(d)

All straight pipes shall.have correct circular sections.
All bends shall have corréct radius and free from
wrinkling.

All pipe bends except bend pieces shall have a radius

-at least three point five (3.5)Itimes'the nominal

diameter of the pipe.
The'Contractor,shall take proper precautions:to prevent

the occurence of.craks-and wrinkling in bending of

- steel pipe.

No water or other cooling agents shall be used during

hot bending of'pipe.
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(5)

{e)

C(E)

(g}

A1l pipings shall be fabricated in the shop except

small size pipings which can be fabricated at the Site _

All free -ends of pipe shall-be properly provided with

- welding bevels.

Stress relieving after welding of insulation lugs or

' éupporting lugs on pipes of high tensile or alloy steel

and their Ffittings shall be conducted in accordance

“with the applicable standards and codes.

Shipping

(a)

()

(c)

(d)

All piping shall be identified by the abbreviated name,

- “piece number and flow diréction marked on the surface -

before_sﬁipping.

The naming method shall be as stated in Item (9).

The joint facing of ‘all flanged joints shall ‘be

. protected with suitable discs or caps which shall be

securely fastened to the pipe for shipping. The:free

ends of pipé for welded or thread joints shall be

" protected in the same manner against damage during

shipping and field trénsportation.

All exposed finished surfaces; except wéld‘gnd
surfaées;-shall'be'slushéd with protective compound
before shipping.

The inside of piping sﬁch as tu;bine“lubricaﬁing'Oil
pipe, extrabtibh~steam'pipe'and.fueIHOilipipe éhall be

protected from rust by means of anti-rust powder or

_-solvent befbre'shipping.zd
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(6)

Welding at field

{(a)

(b)

(e)

C{d)

(e)

()

(8)

All bevelling (weld end preparation) shall be done by
accuréte machining or grinding.

Fillet welding for the piping shall be allowed only for
attaching small branch piping, socket, thermometer
wells and seal welding.

Prior to welding, welding surfaées-shall be thoroughly
cleaned and free from scale, rust; grease; oil and
undesirablg matter.

The first 1ayer.or beads of every weld shall be.

thoroughly fused into both members to be - joined.

_Penetration shall be sufficient:to completely £ii1l all

bead without leaving ahy gaps:or cracks at the bottom
of the weld or elsewhere.

If any cracks, blow holes or'ﬁthe: unacceptable
défects.aﬁpear;on any bead -of welding, thefﬁefect shall
be completely and smoothly removed By-grinding, and
re-welding shall bé déne.

All slag or flux femainihg on any bead of welding shall
be thoroughly reméved bafore laying down the next

successive layer.

All prefgbricatedfsectioms shall be thoroughly cleaned

after welding and bending, and the inner and outer

surfaces shall be'smooth'and.free‘frbmxdi:t_and other

..cinjurious matter,

(h). -

:Afperhwelding, all apatters_oﬁ'the metal shall be

removed from the inside and outside of the pipe.
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{7)

(8)

(9

All welding points at field shall be marked with white

(i)
paint.

{j) Preheating and stress relieving for welding part shall

. be executed according to the applicable standards and
- codes. |
Painting
(a} ‘Outside surface of all pipings (exéeﬁt oil ﬁipiné of
C'which outside surface will be contact with.oil) shall
be painted with rustproof paint.

(b). The piping which is not required for insulation shall
be-painted-in accordance with Clause 1.13 of "Painting".

(c) The color code, band, direction of flow and name shai}

'be_indicated'én'all pipings-accdrdiﬁg to the Owner’'s
standard,

(d) -Painting is not required for temporary piping. -

{e) - All hangers, supports, ancﬁors'and”similar devices
shall be painted as specified in:Cladse'l.13 of
"Painting”.

Insulation

(a) All piping shall be insulated as specified in Clause
1.12 of "Insulation”.

(b) Témporary piping shall be-tempof&rfly'insuiated for

The following abbreviated names and kind of materials shall

human protection.

-Naming of piping

be designated on all pipés'ahd'hangerS'befOre;shipping.
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Abbreviated Name - Name-

MS - . ‘Main Steam

CR S Gold Reheat

HR IR Hot Reheat

B . -Turbine Bypass
- AS - - - . -Auxiliary Steam
-.BS L - Extraction Steam
-CD - - .. -Condensate
;.BD_' © -+ Boiler Drain

FS. - - .- BFP Suction

FD . - .  BFP Discharge

BF o Boilér‘Feedwater (After final

feedwater heater)

-HD ' ' | Héater Drain
MD Higcéllaneous Dréin
G5 ’. .Ciand Steam
SS B .Steam Seal and Leak-off
CF o éhemical Feed
WT Water Treatment
cW Cipculaﬁing Water
RO Residual 0il
HO High‘Speed Diesel 0il
LO : ~ Lubrication 0il
TA Instrument Air
SA : Service Air
CWB _.Cdoling Water (Beéting)
FP Fire Protection Waﬁer
AE _ | AirrExtraction |
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Abbreviated Name
Hy
€O,
CL
BV
SE .-
RE
ME
APS
APR
sé
I

bw

AF
DRW

RW

Name -

Hydrogen
. Carbon Dioxide
- ~Chlorination
-Boiler Vent
Safety Valve Exhaust

Relief Valve Exhaust

Miscellaneous Exhaust
Air Preheater Supply
{3}

Air Preheater Return . .

Soot Blowing Steam

- Intake Water
Demineraiized Water
Nitrogen
Aif Foam

Drinking Water

Raw Water

(2
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1.2

HANGERS, ANCHORS AND SUPPORTS.

In general, pipe supports and anchors shall be situated ét those
points in the building where provision has been made for the loads
imposed. The cutting of floor or roof beams:or the reinforcement
in slabs would_n9£ be permitted. .Thelsupporting arraﬁgements:shall
be capéblerbﬁ supporting the piping system when full of water.
during_qhgmical cleaningror hydraulic testing.

Pipeﬁbrk sballLbe supported and anchored in an appropriate manner,
in accpfdance.with.the,proyisions of approved relevant codes and

standards to which the pipewo:k-ié designed.

No peint of passage of pipes thrbugh floors or walls shall be used

as a point of suppert.

(1) ALl hangers shall be given the tag number indicated: in the
shop,drawingsJ A metal tag, having this number, shall be.
securely attached to each hanger before shipment.

(2) The Contractor shall deéide the“typeiof:hangers{ anchors: and
supports based upon the resulté of stress analysis of pipings.
-The arrangement of hangers shall. be approved by the Owner
and the Engineer.

{(3) Apprgériate_alloyfs;eellforlrods;_clamp rings, etc,, for -
hangers shall be used for pipings vhere témperatures exceed

400°%C.

(4) All high temperature pipe=lines,shall'bé,suppbrted'with

flexible hangers, such ag. constant. and variable spring
hangers,_tohpefmitraxial;and lateral movements without
. restraint bf-any.m0vement.of piping:.

(5) The‘methquOf pipe:sugpensiqn:shall-be such -as to prevent
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(6).

(7)

(8)

(9) .

(10}

(11)

(12)

(13)

{14)

excessive stress and vibration of supporting devices as well
as possible resonance imposed from vibration while the systen
is in operation.

ALl hangers and Supports shall be capable of withstanding the

‘entire piping load imposed by expansion or_contractidn;

Accurate weight balance calculations shall be made to -
determine the required supporting force for ‘each hanger.
Ifwvibratibn.of-piping is encountered, £hé'vibfation'shall be
absorﬁed.bj'addipional spring cushions or energy &bsdfbing
devices. |
Hangers and supports shall be-installéd.at'proﬁer lécatidﬁs,
and shall be of sufficient type;and size to iimit weight-and
reaction on equipment to.an-éCCeptable value

Any over or under support shall~ﬁot be permitted whenever the
pipe is in cold or hot condition.

All hangers- shall be furnished'With:beaﬁ clamps, rods, pipe
clips and all other material réquirgd for the attaéhméﬁtsof
the hangers to.the'bﬁilding's;ructuré, or supplementary
hanger supporting steel, if redui:ed. -

For purposes:of hydrostatic test énd chemical cleaning, all
constant and variable spring hangers shall be equipped}with
preset pins or pieces to prevent t;avel.
The.variatioﬁgrange'of'Supporting-load—df'variable spring
hangers shall ‘be within 25Z of -maximum Supporting.ioadl*'
Constant ;pring hangers shall bé-déed’where piping jgoiot
subjected to largeramount of vertical movement. The hangers

shall be sufficient td'permit'pipé"mbﬁemén;*céusédfby’théfmal'
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(15)

(16)

(17

(18)

(19)

(20)

(21)

(22)

(23)

(24)

(25)

expansion and contraction in the piping system.
The variation range of the supporting load of constant spring
hangers shall be within 52 of the maximum supporting load.

For constant spring hangers, the maximum travel shall be

.. the design travel plus 20 or more.

All constant.and‘variable spring hangers shall be of the
precompressed enclosed type with design cold and hot loads
indicated on the enclosure. Open or partially enclosed types '
shall not be acceptable.

Sway braces shall be used ﬁo prevent undesirab1e movement or
vibration in all flexibly supported.pipe iines.

The random_supply:of:spripg hangers for field fabricated’

piping shall not be acceptable.

Piping systems, where flexibility is not required, shall be *
. .supported by rigid hangers.

‘Rigid hangers shall be designed and fabricated so that they

will not receive excessive force by pipe movement.

:Turnbuckles and lock nuts shall be provided for constant and

.variable spring hangers with bolts having.sufficient length of

thread, and the amount cof adjustment .gshdll be .wisible at all

times.

Hanger rods-shall be provided with suitable:sotkets -or eyes

to permit lateral piping movement without imposing bending
movement. on the hangér;rods.;:Safe_loadefor'hanger rods
shall be calculated on the root area of the threads.:

Beam clamps shall be made of steel.

. Bolted plate piperClamps-used<in‘c0nnectibn,with'rod hangers
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shall have a minimum:thieknéss of 6 mm for weather protected

. locations, and 9 mm for plaﬂes-éxposéd to weather,”

(26)

(27)

(28)

(29)

Al)l hangers,.anchors, supports and similar devices shall be
given one (1) coat of shop paint.. Parts that come in contact
with or in the immediate vicinity of:high'téMperétufe”ﬁiping
shall be givén a coat of shop paint re§istant to high
temperature. | _ .

No hangers shall be directly attached to sblice plates of
beams.

The_numbering_§f hangers on each pibing-éhéllfbe in continuous
orders, starting from the upstresm end. The-abhreviétgd'

name of each hanger shall be, in‘prinéiple; the same=asfthat of
the piping.

Outdoor pipe sleeper foundations, pipe rack foundations and

pipe trenches shall be éarefully designed by the Contractor.

' The'Contractor_shall?shppiyrall'fOundatioﬂ’bOlts:&ﬁd shall set

them in the intended locations before concrete filliﬁg;'except

.where other methods for foundation bolt settings dfefreqﬁifed;'

The Contractor shall:provide 81l materials’ for foundatibng of

-additional pipe sleepers, pipe racks and pipe trenches, as

follows.

. 0., Where the above items are required”asfa.result'of”detdil'

(?0)

‘works necessary for the pipe installation including mateérial

piping_design'by the Contractor. in addition to pipe
_.sleepers and pipe rack foundations and pipe trenches to be
constructed by another contractor,

In case where underground piping ‘is required;'&llzcivillf
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(31)

preparation shall be carried out by the Contractor.

The Gontractor shall submit the standard civil work drawings
for the underground pipe installation to the Owner and

the Engineer for approval. |

The Contractor shall arrange sliding shoes for pipe where

Axial movement is required.

"~ DS01-31 -



1.3 VALVES AND SPECIALITIES

1.3.1 GENERAL

(L

(2)

(3)

Valves covered in this Clause shall include all gate, glohe,

needle, sngle, check, non-return, plug, cock,‘butteffly,

regulating and control valveslinéluding thé valves of
motor/solencidfair operated valves aﬁd safety/relief valves.
Specialities covered in this Clause shall include all
strainers, flow glasses, drain traps, Steam traps, filiefs,

expansion joints, flexible hoses and others.

ALl valves and specialities'which.are included in this

specification shall be supplied by the Contractor. Although
ma jor valves are indicated in the Owner's Drawings, the
Contractor shall be required to prdvide all necessary valves

and specialities for the pipings in the detailed drawings.

1.3.2 DESIGN SPECIFICATION

(1)

(2)

(3)

Gate valves which are of the pressure - sealed bonnet
type shall be used for high pressure and high température

pipings such as main steam, feedwater, high pressure

extraction and other necessary piping.

Gate valves shall not be used for flow control purposes.
The bypass valves of the control valves shall be §£ globe,
angle or plﬁg type.

Diaphragm valve is preferable in corrosive applications

or in case where contamination of fluid is not permiséible,
such as in'the water treatment equipment, waste water

treatment equipment, and chlorination equipment, étc.
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(4)

{5}

(6)

{(n

(8)

(9)

a0y

Under corrosive applications, diaphragm valves shall be
made -of stainless steel or they shall be lined with glass,

rubber, plastics, titanium or othér anti-corrosive materials,

Butterfly valves shall not be used for pressure-tight

service, .

‘Control valves shall be ‘installed with gate stop valves on

both upstream and.downsﬁream sides. ‘Bypass ﬁalves'shall be
installed for control valves as a rule. However, if backup
control 1ine is:ﬁrovided for the’main'conttol'valve,.bypasé'
valve may be omiﬁted fof each'éontrol valve. A relief valve
shéllAbe installed ‘on the low pressufe side of the pressure
control valve, | .

A pressure gauge shall be inétalled on the low pressufe side’
of the pressure control valve.

Relief valves or safety valves shall be used in all cases
where excessive pressure in ;he system may cause damage or
mélfunction. |

Cocks. shall not, in principle, be used for high temperature

" services, such as- steam and high temperature water.

Valves of 65 mm or larger in diameter shall be joined by

butt welding. Valves of 50 mm or smaller 'shall be joined

by socket ‘welding. VWhere:disconnection is required for

maintenance, valves shall in principle be of the flanged

‘type.ioon

It is-desirable to apply hammer ‘blow wheels to large manual

operating valves for easier operation.. -

The valves and specialities, except for steam trap, shall be
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insulated where the.related pipings are insulated. The

insulation of the above valves shall be in accordance with

- Clause 1.12 of "Insulation"..

(11)

(1z)

(13) .

(14)

(15)

(16)

(17}

(18} .

(19)

Valves which are installed in pits or underground-shall be’

provided with extension rods for easier operation. .The

Gontractor shall.provide a proper covet forithe:pit;

Back seats shall be provided for gaté.or globe valves, &8s a

- rule. -

Stems of gate valves which are installed outdoors shall be

.covered to prevent rust. and dirt.

Valves of 65 mm or larger in diameter which are used for

the vacuum line shall be of the water gland seal type.

Valve handles shall be of wheel type and the material shall

be malleable cast iron for minimum grade, except in cases of

.cast  or bronze valve.

Opening scale indicators shall be provided for manual valves
which are used for bypass or flow control.,
The material of wvalves used_for,lubriéating 0il, residual

0il and HSD oil pipings shall be of cast steel or forged

steel. -

The}protection,cover for valve spindles projécted*to'the
operation. passage or access'areé~shall be: provided by the
Contractor.

To ensure safe operatioh and easy maintenance, ladders :or

_ steps, grating, handrails, etc.; éhall*be-provid9d=f0r -

“access to all valves which are located in -inconvenient:’

places.
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{(20)

Standard for valvé'se;eétion
The following tables shall be used as a‘guide in selecting
the'type, materials, rafing, ete., for valves. The

Contractor shall select valves in accordance with this

standard.
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LINE -
NAME }L"_‘.IS S'I.‘EAN. N

PRESS. kg/cm*g TEMP. °C RATING

127 v 169 | 539 2000~11 ~ 2500-1L
NOMINAL SIZE - 65 . um and larger 50 mm znd smaller
BODY CAST ALLOY STEEL FORGED ALLOY STEEL
5 - FORGED ALLOY OR CAST ALLOY | FORGED ALLOY OR CAST ALLOY
. | E DIsK STEEL + STELLITED STEEL + STELLITED
B
_}[j ' SEAT Bl "
=
L]
-
-
Q | BONNET PRESSURE SEAL WELDED SEAL
'.&I .
£1 [ END TYPE .OF -
=
S| vavE BUTT WELD SOCKET WELD
- - _
| yore 0S & Y 0 & Y
BACK SEAT YES YES
05 & Y - Qutside screw and yoke ccnstruction

[p]
4
x4
-
=
[&a]
=
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LINE T
NAME ~ HOT REHEAT
 PRESS. kg/omlg TEMP, °C RATING
- - 600 PSI
NOMINAL SIZE 65 mm and iarg'er 50 mm and smaller
BODY | CAST ALLOY STEEL FORGED ALLOY STEEL
'é' B S | S | |
> _ FORGED ALLOY OR CAST ALLOY | FORGED ALLOY OR CAST ALLOY
. | & DISK - V4 STELLITED + STELLITED
=3 B
2= | SEAT . "
<
[
[
N T T
© | BONNET PRESSURE SEAL OR BOLTED WELD SEAL OR BOLTED
A END TYPE OF U
- JELD
2| e BUTT WEL ' SOCKET WELD
= - S—
' YOKE. 05 & Y 0S & Y
'BACK SEAT YES YES
: L3 ]
1§
| &
&
<]
. DS01-37 - .



LINE - o
NAME WIGH PRESSURE FEEDWATER AMD SPRAY WATER

PRESS. kg/cmig TEMP, °C CRATING

- o 1500 PSI ~ 2500 PSI
|+ woMinaL sTZE 65 mp and larger "~ 50 mn and smaller
 BODY " CAST CARBON STEEL FORGED CARBON STEEL
=1 - o+ | CAST CARBON STEEL FORGED CARBON STEEL’
| & DISK " | 4 STELLITED + STELLITED. -
5|2 S , -
E’j SEAT 1" n
)
]
i
3 | BONNET ‘{ PRESSURE SEAL WELDED SEAL
0 R e N
2 | END TYPE.OF L -
= | VALVE ' BUTT WELD SOCKET WELD
= e — s .
YOKE 0S & Y 0S & ¥
BACK SEAT YES " YES.

REMARKS

Valve dZameter v.eesvevsoesss

Working pressure .....e...... 100 kg/cng.or higher

Note: Large valves for high pressure use, as stated below,
shall be provided with small bypass valves, if required.

250 mm or larger
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LINE PR
CTION STEAM
RAE EXTRA STEA!
PRESS. kg/cm?g - TEMP. RATING
NOMINAL SIZE. 65 mm and ‘larger 50 mm and smaller
BODY - CAST CARBON STEEL . FORGED CARBON STEEL
g | o
= o CAST CARBOM STEEL FORGED CARBON STEEL
.| 8 DISK. . .| + STELLITED + STELLITED
2|8
:;f SEAT I n
U .
£ _ T _
‘92 | BONNET " PRESSURE SEAL OR BOLTED WELD SEAL OR BOLTED-
5 | L ,
£ | END TYPE OF BUTT WELD " SOCKET WELD
=3 | VALVE _ :
YOKE 08 & Y 05 & Y
BACK SEAT YES YES
.
-
0
Z
&
. DSO1-39 -




LINE ' '
NAME CONDENSATE
PRESS. kg/cm’g . TEMP, °C RATING
] - 20 kg/cemlg (300 psig)
. NOMINAL SIZE 65 mm and larger: 50 mm and smaller
.- BODY - CAST CARBON STEEL FORGED CARBON STEEL
S CAST CARBON STEEL. . FORGED CARBON. STEEL
- | 8 DLSK 4 STELLITED “+ STELLITED :
S U= - _ .
S SEAT " "
O
H
=1 I -
Q | BONNET. BOLTED 'BOLTED OR WELD SEAL
2 | END TYPE OF ' g
& [YPE OF : SOCKET WELD
2| vave . BUTT WELD SOCKE
= - : . .
. YOKE 0S & Y 0S. & Y
BACK SEAT YES YES
 CONDENSATE PUMP SUCTION LINE RATING 10 kg/cm?g (150 psig)
BOILER FEED PUMP SUCTION RATING 10 kg/cm?g (150 psig)
v
(¥
o
=3
=3
-

- DS01-40 -
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NAME FEEDWATER HEATER DRAIN
PRESS. kg/emlg | - TEMP., °C RATING
NOMINAL SIZE 65 mm and larger 50 mm and smaller
BODY CAST CARBON STEEL FORGED CARBON STEEL

= - _ e . —
=8 DTSk - 'CAST CARBON STEEL + FORGED CARBON STEEL. +
@ ' STELLITED STELLITED
2 SEAT ' " "

BOLTED OR WELD SEAL

YALVE SPECIFICATION

BONNEf BOLTED OR PRESS SEAL
END TYPE OF BUTT WELD SOCKET WELD
VALVE -
YOKE 08 & Y 0S & Y
BACK SEAT YES YES

[74]

E

=

.

=
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LINE . 5
NAME HIGH PRESSURE AUXTILIARY STEAM
PRESS. kg/cm?g © TEMP: . °C RAfINc'
17 350 20 kg/cmlg (300 psig)
~ NOMINAL SIZE 65 mm and larger 50 mm and ‘s_l.ﬁa"l'.lér )
BODY CAST GARBON STEEL FORGED CARBON STEEL

= —— - — SENEESE——— S
_ H bISK CAST CARBON STEEL + FORGED CARBON $TEEL +
= L& STELLITED STELLITED a
o g : e
& SEAT L "
L]
Enl
B . . T =
© | BONNET BOLTED BOLTED OR WELD SEAL
© | END.TYPE OF . -
= .
3| vawve BUTT WELD SOCKET WELD
::> . -~

YOKE 08 & Y o5& X
RACK SEAT YES YES
o
E
3]
=<
- DS01-42 -
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LINE o ’
NAME LOW PRESSURE AUXILIARY STEAM
" PRESS. kg/cm?g - TEMP, °C RATING
7, & 300 or SATU. 10 kg/em?g (150 psig)
NOMINAL SIZE 63 mm and larger 50 mm-and smaller
BODY CAST CARBON STEEL - " FORGED CARBON STEEL
3 . '
53 DISK CAST CARBON STEEL +- "FORGED CARBON STEEL +
= | & T STELLITED STELLITED
(=] § i
H
2 SEAT 1" il
[
—
O BONNET © BOLTED BOLTED OR WELD SEAL
=1 ) : .
& | END. IYPE. OF BUTT WELD SOCKET WELD
3 VALVE :
YOKE 05 & Y 08 & Y
BACK SEAT " YES YES -
155 ]
&
=
2
o
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LINE N
NAME coqusc WATER
PRESS. kg/em?g TEMP. °C " RATING
7 50 10 kg/cm?g (150 psig)
NOMINAL SIZE . 65 mm and larger 50 mm and smaller
BODY . CAST CARBON STEEL - ' FORGED CARBON STEEL
H Bisk . CAST CARBON STEEL FORGED CARBON STEEL.
2| B : .+ STELLITED -+ STELLITED
SUETT '
S SEAT " TR
(&
4
'© | BONNET . BOLTED " BOLTED OR WELD SEAL
7 S
2 | END TYPE.OF : SO
2| vaLVE : BUTT WELD SOCKET WELD
YOKE 08 & Y 0S & Y
BACK SEAT YES - “YES*
'VU‘J
4
K=
3
=]
o4
- DSOL-44 -
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LINE - ' _
NAME CIRCULATING WATER (CONDENSER COOLING WATER) .
PRESS. kg/cm?g TEMP., °C " RATING
L. C A4S 5 kg/ewlg
.NOMINAL SIZE Over 100 mum 100 mm and smallex
- BODY . CAST IRON + RUBBER LINING | CAST IRON OR BRONZE
H CAST IRON + RUBBER o - _
o T IR Z
. |8 DISK LINING. CAS ON OR BRQN E
g g - 1 n
= SEAT
S _
[
o O B :
< | BONNET . BOLTED BOLTED OR SCREW
£ _
2| END TYPE OF ' - - L
- . 3
= ) -
XOKE BUTTERFLY 0 & Y
BACK SEAT NO NO
0
i
=
=3
:d,
- DS01-45 -




—
LINE T —
AME COMPRESSED AIR (§$§¥§SEE$;RAIR)
) . : I % I', . : S
~ PRESS: kg/em?g TEMP. °C RATING
10 40 1.0 kg/emZg (150 psig).
. NOMINAL SIZE 65 min and larger 50 mm snd smaller
BODY - * CAST' CARRON STEEL 'FORGED CARBON STEEL OR
- ' : BRONZE - - = -
i CAST CARBON STEEL + S g
B DISK - STELLITED
= 2] .
S EN
2] SEAT - T Z
[
—
Q | BONNET - BOLTED BOLTED :OR SCREW
& - ,
@ | END TYPE.OF R G o
- VALVE - BUTT WELD SOCKET WELD
2 _ -
| YORE 08 &Y 05 &Y.
BACK SEAT YES YES

REMARKS

1. The valves for hose connections shall be of bronze valves.
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LINE
NAME DRAINAGE AND WASTE WATER
TPRESS. kg/cmZg TEMP. ~ °C RATING
. NOMINAL S1ZE 65 wm and larger 50 mm and smaller
e CAST IRON OR : '
] BODY GAST CARBON STEEL CAST IRON OR BRONZE
3 ) _
; DISK : " "
= | B _
7 | & N
g SEAT " "
o
O .
-t
=i
Q | BONNET BOLTED BOLTED OR SCREWED
w |- END TYPE OF : T
= 2 FLANGE SCREW OR FLAN
=1 | VALVE OR FLANGE
= /
: YOKE 05 & Y 0S &Y
BACK SEAT NO NO

REMARKS

The valves shall be designed and selected by taking into dccount
acid and alkall water use. : ‘ : .

Internal llnlng or spec1a1 materlal for wvalve bodies shall be adopted

solution,.

. for waste water containlng high concentrat1ons of acid or caustic

- DSO01-47 =




LINE R -
RAME FUEL OIL (RESIDUAL, HSD OIL)
PRESS. kg/cmég - TEMP.  °C . RATING
' : ' ' 10 kg/cng (150 p31g)
10, 30 40, 105
’ ” _ 40 kg/cnly (600 psig)
NOMINAL SIZE 65 mm and larger _50 mﬁ_and_smaller
BODY CAST CARBON STEEL =_1F0RGED 'CAREON STEEQ
] — - :
g ' CAST CARBON STEEL FORGED CARBON STEEL
- E DISK + STELLITED o+ STELLITED
= SEAT " "
[ ]
O S
'@ | BoNwET . . | BOLTED . BOLTED '
22 | END TYPE. OF o
g - BU" :
2 | VALVE : BUTT WELD SOCKET WELD
YOKE 05 & Y 0S &Y
- BACK SEAT YES. YES

TREMARKS

Note: - Welded joints. shall be applied.

However, the joints'betweeﬁ

equipment and piping shall be of the -flanged joint type.
Valve joints for future extension shall be of the flanged

JOlI’lt tyne
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LINE _ ]
NAME “MAKE UP WATER .
' “PRESS. kglem?g TEMP. °C RATING
o~ 40 10 kg/emZg (150 psig)
NOMINAL . -SIZE 65 wm and larger. 50 mm and Smélle_r
| BODY - - CAST . CARBON STEEL FORGED CARBON STEEL
: = Lo CAST CARBON STEEL 'FORGED CARBON STFEL
- g DISK + STELLITED "+ STELLITED
g : SEAT T "
i :
Lk
‘9 | BONNET ' BOLTED BOLTED OR UNLON
= END TYPE .OF ; : '
3| vaLve BUTT WELD SOCKET WELD
d _
YOKE 05 & ¥ 05 & Y
BACK SEAT YES YES °
o
é.
:‘_nJ .
3]
[+
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[TINE - SR -
NAME RAW WATER, DEMINERALIZED WATER AND FIRE WATER ‘(FRESH WATER)
_PRESS. kg/cmlg. TEMP, °C . RATING
10 and below 30 10 kg/cmly (150 psig)
NOMINAL SIZE 65 mm and larger. 50 m a'na stmaller
BODY . CAST CARBON STEEL ' FORGED CARBON ‘STEEL
: 5 o CAST CARBOMN STEEL + FORGED CARBON STEEL +
: = DISK = STELLITED ' _STELLITED o
zZ = - - .
:":: SEAT [} Al
[}
-1
= . - 3
8 BONNET ':_BOLTED . -BOLTED OR UNION
1 | END TYPE. OF . e
> - . ELD SOCKET. WELD
2| vave * - | BUIT W
= . —
YOKE 0S & ¥ 0S.& Y
BACK SEAT YES YES
wn
5
5
£
- DPS01-50 -
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LINE
NAME LUBRICATING OIL
PRESS. kg/cmig TEMP. °C - RATING
) 20 kg/em?g (30C psig)
- 10 kg/cm?g (150 psig)
NOMINAL SIZE ' '“_65 mm and larger ' 50 mm and smaller
 BODY | CAST CARBON STEEL . FORGED CARBON STEEL
4 - ' '
= ‘ CAST CARBON STEEL + FORGED CARBON STEEL +
. |8 DISK STELLITED STELLITED
S |
'tj [ ’ " n
> SEAT
= _
L)
- o ' -
© | BONNET .. . BOLTED BOLTED
% , _
2 | END TYPE.OF o o
P - N
3| vaLvE _ BUTT WELD o SOCKET WELD
=
YOKE 08 & Y. _ 0S8 & Y
BACK SEAT | Ygs ' YES *

-

Note: Each drain valve of the tank shall be provided with a
lock. '

. REMARKS

- DS01-51 -




[LINE

NAME INTAKE WATER

PRESS. kg/cm?g TEMP. °C RATING
- - 10 kg/cm?g
. NOMINAL SIZE . Over 100 o 100 om and smaller-
BODY - 'CAST IRON + RUBBER LINING | CAST IRON OR BRONZE

- Iflt : [E] 4]

: = DISK

515 - '

g é SE T il 1t

< AT

o

H o

< | BONNET- BOLTED BOLTED OR SCREW
2 | END TYPE OF L . ' :
3| VALVE : FLANGE " FLANGED OR SCREW

| YOKE _BUTTERFLY 08 & ¥

BACK SEAT NG - NO

3

=

g:

(B8

[= A
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3-r87



B

( )

O

.Gaéyﬁff€ :'

(21)

(22)

_Note (c)

Note (a)_

Note (b)

The bolted bomnet-in which the internal pressure
tends to open the joint.shall-not be accéptable
for valves having the pressure rating 1,500 psig
or. more. |

A screwed bonnet shall be provided with the means
to prevent loosening.

Valve seats; disks or plugs and back seating shall

be hardened with stellite facing or other appro-

priate means.

‘Steam and water sampling wvalves shall-be of the

stainless steel, union bonnet and socket weld

.type. The tap valves {root valves), including

the second valves, shall be of stainless steel.

The rating shall be the same ‘as main piping.

Motor operated valve

Manual operating hand wheels shall be provided to ail motor

operating

valves.

Provisions to minimize the turn' of manual hand wheels: shall

be provided.

Protection against overload shall be equipped on’ the motor

pear set,.

Control valve

-(a). All control valves shall be of the pneumatic or

hydraulic typé}

{b). All control valves_shélifhave bdlted seal. bonnets,

unles;lotherwiée'specifiéd; -For valves operating at a

. temperature of 230°C or more, the bonnet shall be

- DS01-53 -



{c)

(d}

(e) .

()

{g)

{h)

)

(5

-provided with cooling fins.

Control valves shall be furnished with a bolted
packing gland and teflon impregnated asbestos packing

or equivalent.

.Double seated valvés shall be-of the top and bottom

guided type.

Valves having a maximum pressure differential in

~excess of -35 kg{cm?g-shall have welded seat rings.

For flushing ligquids, and used with pressure diops over

-0 kglcmz stellite faced stainless steel seat rings and

_'plugs.or approved equal material, shall be furnished.

Guide bushing shall be of hardened stainless steel or

. equivalent.

Full bored stellited seat, full-faced stellited plug

and guides, or equivaienp, shall be -applied for

reducing steam pressure, feedwater and condensate

control valves.
The minimum acceptable tfim material shall be of

stainless steel.

'All control valves. shall be sized for a flow, which

includes an allowance of at least 107 excess over the
expected maximum required capacity,
A stem travel indicator shall be furnished for each

control valve.,

(23) Expansion joint and flexible. hose &

(a)

Expansion -joints and flexible -hoses ‘shall be used to

. absorb expansion.and contraction caused by’ temperature
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(b)

(c)

(d)

difference, and to adjust the displacement of

.connection pipes with: related machines.

Suitable anchors shall be provided to sustain the

direct pressure thrust, as well as all other

. mechanical loading which may be imposed upon joints

and hoses.

Appropriate guides shall be provided to assure that

.the  joints -are protected from all lodds. The material

of expansion joint shall highly reliable, and shall
receive approval by the Owner and the Engineer,
Spacer~ﬁafs-and-similar'devices shall be used to
protect joints and hoses during shipment and
installation, and to_aésure that the desired preset
conditions afa.maintained until installation is

completed.

(24) Sight flow {flow glass)

(25)

(a)

(b)

. {a)

(bY

The sight flow body- shall be of bronze or steel.
Sight flow glass shall be made removable: for

maintenance.

- If. the sight flow is filled with flowing liquid, an

. adequate baffle plate or equivalent shall be installed

to indicate the state of flow.

,Strainer and filter
_Strainers and filters with reliable filtering material

-such asg . stainless steel shall be provided for .pumps,

flow meters, steam and drain traps and other fixtures.

If considerable clogging of strainers is anticipated
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(26)

(27)

{c)

due to scale or similar conditions, strainers shall be

of the.type which perhit continual flow of c¢lean

ligquid.

The free area of strainers and filters shall not be
less than four (4)_timés'the cross section area of

the pipe.

Steam trap and drain trap .

(a)

(b

(c)

{d)

(e)..

The size of traps shall be chosén on the basis of

. design discharge capacity, not be based only on the

size of the. inlet and outlet connection. -
Body material ‘of steam trapsishall be ‘equivalent to
those which are specified in "Valve®.

Steam . traps shall be of the inverted ‘bucket type,

float type, thermostatic type or thermodynamic type.

Drain traps for air ‘or gas lines shall be of the
bucket or float type.
All trim parts-shail-be of :stainless steel, and bronze

trim shall not be acceptable.

Valve tag number

A valve tag number shall be selected for each piping

system, and. the tag numbers shall be continuous, starting

from the upstream end. .

The valve tag numbering system shall be prepared by ﬁhe

Contractor in accordance with the Owner’'s standard which

. will be indicated-tO?the'Cdntractor'ffomjthe Owner /Engineer

-goon after the Contract.of this project becomes’ effective.
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(28)

(29)

Valve list

The Contractor shall prepare the walve list in accordance

with the Owner/Engineer's form, which will be prepared soon
after the contract becomes effective.

valve name plate

All valves:shéil-ﬁe éttached-witﬁ valve name plates, which
are:specified aS-folldws,_bgfqré the trial operation.

Name piétg'fog vdivés'of sige 50.mm'of‘1arger sﬁall be "A*
type,iﬁﬁd:v§1v33'ofiéize“sma}lér-ﬁﬁan.40 mm, shall be "B
“A“thﬁé'naﬁé\plateéﬁéhail:be attééhéd7to the valve hand
Qﬁeel;iand "B" ty;e'ﬁéhgsﬁlates shall be hung on bonnets or

yokes by stainless steel wire.

- D§0L1-57 - -



(A) "A" type name plate
The valve name plate :size shall be as follows.

Thickness of pldte: 1 mm

o =
iy
D
(a) Material : Stainless steel 304P or chrome

plated steel plate

(h) Indication:

£
o

. Valve tag No. and name shall be the
same as valve list.

. Lettering shall be made by etching on
black background.

. Size of iettering shall be as iﬁ the
following table. |

{c) Abbreviation may be used for long valve names.

- DS01-58 ~
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(B) "B" type name plate
The valve name plate size shall be as follows.

Thickness;bf plate: 1 mm

(a) Métefial: Stéiniess steel sﬁs 56&% or chrome
| plated séeel plate
.(b) Indicatic.:)n:-
. Vélveitagiﬂd. and name-shalllﬁe the same
- as val;e lis£. |
'..Letter?ng shall,be.madé:by'efchingion
biack i)éckgfbund. .
. Size of léttér, 7 mﬁ.mgximug.i
(c) Abbreyiatidn méy bé%uséd_qu.ldhg Gélve'némgs.
(d) Inéiéation of instrument valvé may uée.the,

instfument tag number,

- DS01-60 -
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1.3.3. TESTING
The Contractor shall, before shipment, execute the following shop
tests on 20 to 30Z of each rating and size of all manufactured
valvesland.spééiéligies. However, thg Co%tractor shall mgke sure
tﬁafrghérfests fdr gll vélﬁés.have béén earried.qut in Qcpordance
‘wiﬁh ANSI or JIS rééuifémént'or applicable standa;ds_and codes by
the valve mandfactﬁrér.
(1) Material test
{(2) Noﬁ deétructive inspectiop
(3) Hydfdétaéi;‘tégt; leak tegﬁm
(&j'1Diﬁé;§i§n.;héék;VQisgal inspection
(5). Opefégioﬁ teét

(6) Overhaul inspection
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1.4 WELDING

1.4.1 GENERAL

(1) All weldlng shall conform to ehe approved codes and
| standards. Before commencmng mannfacture welding procedure
Adocuments, 1nc1ud1ng Welder Quallflcatlon Records, for all
piping works. structural steel, pressure vessels. etc.,
subject to welding shall be suﬁmitted to the Owner and che
Engineer for the approval. o | |
(2) The welding procedures shall be in accordance with
requlrements of the standard and relevant code to whlch the
particular piping work steelwork or preeeure vessel shall'
be designed and fabricated. |
{3) In all cases where welds are subjece'to ﬁigh stressee or
reversai of stress iﬁ operations, as may be the case in
presscfe parts or roating pafts, tﬁe Contractor shali
submit detailed drawings of all proposed.weld preparations
and general fabrication errangement drawings before
manufacture commences.
All welding shall be carried cut under the supervison of
competent weldlng supervisors.
‘The welding supervisor appointed to the site shall be well
exper1Enced in the superv131on of welding on construction
sites and shall have had prior experience of work to the
standard indicated in this_épecificaticn.
(4) The OGwner and the Engineer reserves the right to visit the
Contractor’s works at any reasonable time during fabrlcatxcn

of the various equipment and facilities.

- DS0l-62 =
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(3}

(6)

(73

(8) -

(9)

Should the Contractor wish to alter any part of the weld

" preparations, the Contractor shall submit the revised

drawing specifying. the amended preparation to the Owner and
the Engineer for approval.

All expenses incurred by welders and materials and the

. provision-.of all equipment necessary to execute the

ingpection tests, pre-heating and post-weld heating,
including thermal insulaticn for retaining heat and for

protection of the welders, shall be borne by the Contractor.

' The Contractor shall submit to the Owner and the Engineer

the deﬁaiis of the testing of welders, operators, materials
and welds.
Copies of all records of all welding procedures, including

preheating, post-heating and stress relieving, plus alloy

- steel chemical aﬁalysis-and physical properties, shall be

_mﬂde_dvailable upon request by the Owner or Engineer.

When weld_repéi:s¢becomes necessary, the Inspector shall be
informed and given the option of making an examination after

the defect has been removed and before welding commences.

;Repairé shall be carried out in accordance with the relevant

;codes.

In ﬁo.case shall -the .cleaning of welds be made by the use of

aci&ic:applications._.ua weld shall be paiﬁted until 72

hours has elapsed after completion of welding.
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1.4.2 PIPE WORK
(1) -Welding procedure

All welding of piping joints shall be fusion welding using
manual, automatic or semiéautomatic welding procegses for
ferritic and low-alloy steel pipework. The arc and the
deposited'welded metal shall be'proteCted'frém‘atméspheric
conditions at all times dﬁ:iﬁg we1ding;Q7Thé“procéduré$,
ﬁeSts“ahd inspections shall be infconférmity-with the
approved codes ‘and standérds."

Weld preparations shall béiiﬁ accdrdance-With'the'approved
codes and standards. The joint end preparation 'shall be
made by machining or grinding,' Backing rings ‘shall not be
used, unléss otherwise approved by ‘the Owner or the

' Engiﬁeer;- Full information regarding weéld sizes, joint
preparation, asSembly—an&-the;setting"up of welding procedures
and sequerices shall be made available-to the Owner ‘or the

- Engineer and approval shall be obtained before manufacture
éqmmences.

Welded-on attachments, suéh'és*lugs. supports, 'etc., shall not
invade or- overlap any préssufe weld. ~ Attachment welds shall
have a contour free from notch effects at the weld junction.
.Such.welds may be made only by welders qualified for butt
welding under the requirementé-of the=appro§ed codes’ and
gtandards. |

(2) Welder testing
All welders shall be tested .in accordﬁﬁce with the

requirements of the approved codes and standards. The Owner

- DSOLLE4 -
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(3

(4)-

(5)

and the BEngineer shall have the right to have any welder
-réteétgd-at any time, if required.

Each welder engaged shall have his distinctive number
or mark stamped on each testpiece.- The Contractor shall
maintain careful records of the positions of the actual
welds made by each welder, and these records shall be

submitted to the Owner and the Engineer.

‘Butt welds

Single.side butt weld  joints in low alloy steel, high yield

~ steels and other class 1 systems shall be designed to have

the root run'made by the tangsten inert gas (TIG) process.

Backing rings shall not be acceptable for main pipelines of

-the power plant and shall only be used in other systems

--baséd on'prior approval from the Engineer.

Branch welds

Branch welds shall be.accordiné to - the-foilowing metdl arc
walding.: |

(i) - Metal ‘arc weldihg throﬁghout

(ii) - Metéi arc weiding-with—argon arc root run

(iii) 'Metal arec welding with consumable insert in tﬁe root

fused by argon arc

‘All weldsqshall'be-subjéCtéd £or stress relief according to

the relevant Codes and Regulations.

‘Precheating *°

Pre-heating prior to and during welding shall be in

. ‘accordance with the requirements of the relevant codes and

SEBﬁdaras;*a
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"Where preheating is required it shall whenever practical be
carried out by electric resistance or induction eguipment.
The heating shall be-uhiformly done. around the section to
minimize thermal stresses, and;reﬂordswof:the preheat
temperatures shall be kept by means of approved methods,
such as .thermocouples, recording potentionméter. etc.

(6) Stress relieving
In case of code requirements all welds sﬁalltbe locally.

. stress-relieved by an approved method and during this period

i

Y
o

. the outside of the pipe shall be insulated for a distance of
.4rpipe diameters on each side of ;heﬂﬁéated-zone, |
-Post-weld heat treatment for stress relieving shall be in
éccordande with the relevant codes and étapdards. Stress
relieving andldr_post-weld_heat}treatmentzshéll be carried
out using equipment specifically.designed:for‘thg_process;
Gas burners or hand-held torches_will.hot be permitted.

The Contractor shall supply copies of the heat treatment

charts. Works which is subjected to heat ‘treatment by means

T
-

of electrically heated elements shall be monitored by
guitable thermocouples connected to a charfzrecorﬁer; A
minimum of two thermocouples shall be used and copies of
"heat treatment charts shall be:made_available;te_fhé*
Engineer.

Weld dressings before heat treathent shall_be as-fo1lows;}
(i) Circumferehtial butt welds shall be ﬁressedxtb'§

smooth contour. by blending weld and-parent_ﬁétal.

Thie requirement need not épply to semi or fully

- DS01-66 -
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S (ii)

automatically made welds, and the finish shall be of
superior quality.
Branch and fillet welds shall be finished to a smooth

contour and in particular the toes of the welds shall

- be dressed to the satiéfactioﬁ of the Owner and the

Engineer.
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3

PRESSURE VESSELS

(1)

(2)

(3)

Welding procedure

All welding of pressure vessels Shall:be'by fusibn welding

~using an electric arc process whereby the arc and the

deposited weld metal shall be protected: from atmospheric

conditions. The procedures, tests and inspections shall

~conform to the approved codes and standards.

Welder testing

All welders_and welding machine operators shall be tested in
accordance.with the requirements of the approved codes.and
standards..

A complete set of tests shall be required for each of the
four fundamental welding pousitions (flat, hofizontal,
vertical and overhead) fop which the weld is intended.

Records of welder qualification tests shall be retained by

the Contractor, and these shall be submited to the Owner or

the Enginser as evidence of the competence of any.wélder.or
welding machine opérator engaged in the.fabrication of a
vessel. The Owmer and the Enginéer shall have fhe right to.
retest any welder at any time during the fabriéation of the
vessels.

Weld design

For pressufe vessels having 50 mm thickness or more, all
necessary design considerations in respect to pressure
vessels ghall be applied in addition_to ﬁhe following
requirements. At the detailed desigﬁ stage, full

consideration shall be given to the cpmplex residual stress

- DS01-68 - -
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which will be expected to occur around.discdﬂtinuities; such

as nozzle openings, etc. The toes of all fillet welds,

securing attachments and any other internal fittings shall

mnot be allowed to approach nearer than‘ﬁﬂ‘mm to the toes of

large fillet welds of nozzles or undressed main seam welds,
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1.5

1.

5.1

FORGLNGS AND CASTINGS

FORGINGS

The Contractor shall provide material purchase ‘specifications for

all important forgings, and submit copies.of these specifications

to the_Eﬁgineer for their wuse. .Spécificétions‘shall be ‘prepared

for, but not limited to, turbine shafts, diaphram discs, -
generator rotofs, rotor end covers or end bells, exciter shafts,
large motor shafts and precision forged turbine blades, feedwater
heater ﬁater channel, etc. In each case the_quality and
inépéction requirements shall be clearly stated.

Whe;ever poséible steel forgings material and assoclated
requirement shall be selected from:appfoved International
Standafds.

All forgiﬁgs shall be manufactufed from basic furnace steel or
fglly killed acid open hearth steel, .Qpnsiaerétion éhall be
giveh to the use of vacuﬁmvdegassed stgels in.éppropriate casés:
Forgings shall be free from cracks, ektérnally and internally,
extensive non-metallic inclusions and surface defe;ts which

cannot be removed by subsequent machining.

[ MJ

Each forging shall be suitably branded with an jdentification
number which shall be transferred throughout all final machining
stages., The identification number shall be marked on. all

documents and test certificates relative to the forging.

- DPSOL-70 -

s=sP7



™
. \_/.’

)

1,5.2

CASTINGS

Wherever possible castings shall be selected from the range of

- materials covered in relevant codes and standards and the

inspection and gquality requirements together with the other
provisions ofvthis Specification shall be fegérded as the minimum
gcceptable standard.:

Special attention shall be paid to the design of castings to
ensure amp;e_and generous fillets at the point'of sttachment of

flanges, branches or fittings.

- Test bars shall be.provided from medium and large castings for

all necessary material and chemical tests, and these tests shall’

be witneSsed'by-the Owner 'or the Engineer. Any castings for

rotating or highly stressed parts shall be subjected to non-

destructive testing by an approved methods, including radiographic

-and ultrasonic means.

All castings shall bé-homogenéous, free of shrinkage, under-
sizing, porosity and voids. “"Burn-in® repairs shall not be

acceptable and no ﬁelding, filling, interlocking or plugging of

_defective parts shall be done without written approval from the

Owner .or the Engineer.. All-.repairs shall be Subjecﬁéﬁ to-

non-destructive examination (ultrasonics, X-rays, gamma-rays)

';_afge;:heat treatment.

_Welding repairs to castings that may contact corfosive liquids,

such as sea-water or brine, shall only be permitted upon approval

_by the Owner or Engineer:

- DSOL:71i-



1.6 PUMPS

P&rticular attention shall be pald-to the materials and

construction of pumps,;whereveripossiﬁle all-pumps shall preferably
be horizontal-spindle split casing to ensufe'easé of main£énance, and
shail_bé designed so tﬁat_replacement of ‘rotating part is capable of
being withdraun from the casing without dismantling of aﬁy~pipiﬁg;
All puﬁps shall be capable of continuous operation undér.requitéd
du;y,_wﬁtﬁout_ovq;heating,;céuitation?fexcéssive5noiséﬁor

instability when working singly or in parallel with'other pumps.

. m’%\
o

Pumpé3shall be installed in positions convenient for operation and
seryige..

Where maltiple pump installation afé.;equired, each pump shall be
-arrangédiéo as to permit easy access for operation, maintenance and
pﬁmﬁ ;emoval,withou;_interrupting-plant operation.:

Care_shall.Be taken'that_pumps extracting fluid'from-vgcuum:spaces
thingicontrolled_1iquid,1evels shali;have‘an*adéQuate,mafgin of -
head to ensure operation over the range of ‘flows withouﬁ
cavitation.. .

.Gland or mechanical sealings shall be arranged-so th@t'repaéking:or {“E
.fitting of.replatemeﬁt seals can.be-carried out with the minimums

of disfuption to plant operatioﬁ.

Horizontal pumps shall be mounted with—their drives on a commoh base

plate of rigid_cons;rugtﬁqn. Yertical.pumps'shall be provided'ﬁith

foundation frames: .

Pump rotating parts shall bersﬁﬁﬁié'and wherever applicable,

dynamic balance tested after assembly at the rated speed. The

first critical speed shall be 20Z higher than the rated speed.

- DS01:72 -~
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All pumps shall be provided with temporary strainers at the suction
piping at.the stage of-initial running and commissioning test
period. ‘

All gland sealing water supplies for condensate pumps shall be
taken from either the apprﬁpriate condensate piping or the
demineralised water service. Whereﬁer practicable, all materials
in contact with the fluid being pumped shall be compatible and
sélgcted to minimize'galvanic'corrdsidn.'. .

Puﬁps shall be designed to have reasonablé‘margins available in
head and capacity to-compensaﬁe_fcr any normai deterjoration rate
from wear anticipated. Care must be taken to énsure that such
excess capacity does not incfegse velocities. inside the associated
system up. to erosion levels. .

Unless otherwise specified in the relevant clause of respgctive
pump, - pumps shall have a minimum margin 0f~1021gnd 102 in

capacity and. head, respectively.

- .DS(}lI-7-3'.-



HEAT EXCHANGERS

Heat exehﬁngers shall be designed, manufactured and fabricated in
accordance with the approved codes and standards.

Only heat exchangers of proven design shall be accepted., No cast
iron components shall be allowed except prior approval byftﬁé
Engineex.

Heat exchangers shall be installed in.positions convinient for.
operation and services, and shall be fitted with lifting lugs, eyes
and speéiai tackles so as to permit easy handling. |
Tublar type heat 9xchangers.sha11 be -used whénevervpracticable,7and
the'tubeé shall be protected with impingemeht protecfionrshield'ati
afeas_cOrrespoﬁdiug to inlet nozzles, etc. An adequate number of
inspection ports shall be provided in critical areas to faéilitate_

condition monitoring..

- Unless otherwise specified, heat exchanger tubes shall be seamless

with a circular cross-section and ail heat exéhanger-shélls and :
tubes shall be designed with the design condltions of associated

pipings. The minimum des;gn pressure for general use heat exchangers

shall bhe consxdered as 10 kg[cm g for both tube 81de and shell side

unless otherwise specified. Test pressure shall be 1.5 times the

design pressure.

Heat exchangers shall be capable of continuous operation with rated

duty up to 10Z of plugged tubes.

All necessary apﬁurtéﬁances shgll'Be attatﬁed to facilitate cleéning
of.heat exchangers. For claaning_pﬁrposes, c0nnection.having 50 mm
nominal bore shall be provided.' | |

Heat exchangers shall have the required numbef'of vents, drains and

- DS01-74- =
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safety releaf valves.

Pipes from drains, vents.and safety valves shall be grouped’

together and routed to easily observable points.

- shall be provided as required.

- DS0L-75. - .
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1.8 VESSELS AND TANKS

All vessels and tanks shallzbe-desighed, constructed and be in

‘accordance with the approved codes and standards. The contractox

shall submit his design calculations td‘théfEngiﬁeér‘fbr‘épprOQQi;
Conneqtions shéll be provided for all piﬁings, together with
connections and nozzles for instrument and control. Manholes of
proper size, as well as vents;.drains, safety devices and all
platforms necessary for safer operation and easy maintenance shall
ﬁe supplied.

The connections to vessels and tanks shall be made flanged or
wel&ed and shall be in accordanﬁe with a pressure‘class of either

10 kg/em®g or 150 lbs minimum.

- DS01-76 -
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BOLTS, NUTS, STUDS AND WASHERS

All bolts, nuts, studs and ‘washers shall ‘conform to the approved
codes and standards.'-BoltSjand-nutS'which“are sﬁbjected to high
témperature and pressure .shall be of'tﬁe best quality, bright
steel, machined on the shank and under‘the head and nut. Where
design temperature exceeds 260°C, nuts and boits shail be made of
high creep resistance steel and shall be of the waisted type.

All washers, including locking devices and anti-vibration
arrangements, shall be subject to.the approvaliof the_Ownér'or the
Engineer. Where staiﬁless steel or non-férrous bolts.and'nuts are
required;:the washers shall be ih'similar-méfétials. “The bolts and
nut g ;hreads:shall project beyond the outside face ‘of nuts by not
less than ﬁhe_equivalent of one thread pitch and not more than

approx. .5 mm.
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1.10 PLATFORMS AND STAIRWAYS

(L) .

(2)

{3}

- (4)

(5)

(6)

(7)

All platforms, galleries, access stairways, ladders,
handrails and supports shall be provided to afford ready

means of access for operation, inspection, cleaning and "

.overhaul, and shall be of sufficient’ strength to'support all

loads which may be placed on them during“thé:overhaﬁl"and
inspection periods.

All galleries, platforms, stairways, ladders and hand

‘railing shall be of properly painted, unless otherwise -

specified..

Galleries, platforms and stairways sh311 be dgsigned
génerally.for a load of 300 kg[mz. . However, where loads in -
excess of this figure are likely to. be -imposed during
operation or maintenance, due allowance for the increased
load shall be taken in the désign.

S$hould it be necessary to support.plaiforms, galleries or
st&ifways from the reinforced concrete of .the building,

appropriate building design shall be made.

e’

The requirements fdr the detailed civil engineering desigﬁ of (,
.platforms and stairways shall be specified in the relevant

gection.

Galleries and platforms around plant, such as thOSe for the

main boilers, shall be made with dug allowance in fhe design

to allow the thermal movement.

Platforms, galleries and stair treads shall be constructed of

an approved type of open mesh steel flooring éf substgn;ial

design.

-~ DS01-78.-
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(8)

{(9)

(10}

Platforms and galleries shall have a minimum width of 500 nim
clear passageway and not less than 1,300 mm clear space which

used for tube cleaning and in the way of burners, and shall

_be enclosed by a hand railing on both sides. The minimum

headroom on. platforms-and galleries shall be 2,100 mm.

Access shall not be obstructed at any point by pipes, valves

. or other plant equipment.

Principal sﬁéirways shall have a minimum width of 800 mm,
while other stairways shall have a minimum width of ‘600 mm.
Stairways shali, in principle, have a inclinadtion of hbo, but
in no case shall be stqepersthan_ﬁoou Ladders shall be
permissible, only where stairways are impracticable and
access is required only for inspection purposeé.

Double handrails of mild steel pipe of 32 mm (1=1/4") or 40

mm (1-1/2") diameter shall be provided.

.The top rail shall be not less than 1,100 mm above the-

- platfrom or gallery level,

Stanchions shall be of mild steel pipe spaced 1.5 meters

. between center lines, to which the handrails shall be firmly

. attached. :
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1,11 INSULATION
1.11.1 SCOPE OF SUPPL_Y.. :
(1) _Ail piping and equipment of which the inner fluid -
. temperature is over 50°C 'shall be -insulated by'insulation,
brickworks, refractories, lagging and‘jacketiﬁg.
{2) The insulation for ﬁiping aﬂd'éQuipment shall includé'thé
.following.
(a): InSulaﬁion, jacketing and lagging
{b) Refraétpfy:-

~ {ey  Brickwork
(d). - Personnel safétyﬁiﬁsulatiOn

s (e) =Anti-sweat'in$ulatibn

(3) The Coﬁtractorlshall furnish the tools, scaffolding,
cleaning materials and all other pertinents required to
satisfactorily complete the work.

(4) .All,pipihg of which the outer temperdthrefbeéomes sometimes
higher than 50°C shall be p:ﬁvidéd with personnel safety
-insulation. |

. (5). The following piping and those portions located within the .
following specific areas shall be insulated for personal
safety unless otherwise specified.

(a) Exhaust and drain piping of safety and reliéf.valve
(b) Exhaust and drain piping of blowdown tank

{c) Sampl}ng piﬁing

(d) Ai; COMPressor outlef aif pipiﬁg up to after cooler
(e) Vent and drain pipihg for auxiliaries |

(f) Air preheater washing water piping

- DS01-80 -
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(6)

¢7) -

(8)

(g) Horizontal piping of the above, where the underside of
.. the pipe is lower than two (2) meters above floors and

platforms,

(h} Those portions of .vertical piping of the above, which
is lower than two (2) meters above floors and platforms

(i). Ho;izonta1_piping;of-the abﬁve whose centerline is
Twithin one (1) meter of any normal walkway of platforms
and floors.

As the dryer is a freezing type, anti-sweat insulation shall

.. be provided for control air outlet piping by applying felt
‘and asﬁahlt-paper or other suitable material and shall-be

provided with jacketing or lagging. "

The. Contractor shall supply an additional quantity of
insulation material “in consideration of shipping damﬁges or
cher damage during construction. |

The Contractor shall protect ‘insulation materials at the

... gite to ensure safe storage and water proofness.

(9}

(10)

‘The Contractor shall, before material preparation and

execution of fitting,'submit the information of insulation
materials and their fitting procedures to ‘the Owner and
the. Engineer for -approval.

The Contfactor sﬁall repair or add all .inadeqguate: portions

of insulation at his own responsiblity and expense in case

".-the Engineer :so. requires.
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1.11.2

DESIGN SPECIFICATION

(1)

(2)

(3)

Ambient condition: shall be referredzﬁo in_C;ﬁuse'Q of

"Design Conditions" in Section I of Part I.

Design specification for insulation of pipings and

equipmént;-

(ay)- Indoor,use insulation materials'and‘mstefial-thiékness
‘ghall be designed to keep :the surface temperature of
lagging and/or jacket at 50°C or-less for 0.5 m/s wind
velocity. |

(b) Wind velocity for outdoor design'shail ﬁe-2.2:mls.

Design specification of personnel safety-iﬁSulatibn 

The insulation materials and thickness shall'bé‘designed to

_keep the surface temperature of lagging andfor3jaéketihg for

. personnel safety insulation at 50°C or less. -

(4)

(3)

(6}

(7

Design specification of anti-sweat insulation B

The anti-sweat insulation materials and thickness 'shall be
designed to avoid sweating on.the'surfaée-bf insulation.
The maximum working fluid'tempgrdture-of'each'piping and
equipment shall be applied-in the design of;thiCkﬁess.for

insulation materisals.

In any case, the Contractor shall select insulation’

materials free from asbestos.:
Recommended insulation thickness
Insulation thickness may be adoptedfhé*shown'in#thé"table

below.

- DS01-82 -
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(8)

(%)

(10)

NOTES:

(8) Double or muled layét construction shall be used f§r
insulation with thicknéss of 75 ﬁm or more}f

(b) When tube and pipe are insulated.in a.bundle, the |
maximum dimension of the bundle to ﬁétérmine'the
reqﬁired insulation thickness shall be used. For
examplezif the bundle cross section diménsion is 50 mm
X 360 mm, ﬁﬁe insglation thickness specified for 300 mm

pipe shall be used.

'Insulation materials for parts of fittiﬁgs shall be designed

to be able to keep the specified thickness and heat

C6nductivityf? | | |

The refractory and brick material shall maintain'sﬁfficient

strength and chatracteristics so0 as to be adequate for the

actual working conditions.

The maximum glloﬁable temperature of refractory and brick

materials shall be in accordance with specified standards

and codes.

fhe féllcﬁiﬁg.considérations shall be'takén iﬁfé account

when selecting refractory énd brick materiélé.

(a} InSulation materials shall be of e#cellent quélity S0
‘as to sufficiently resist the ﬁorking_tempe;ature._
Deformation or deterioration of refraétory and bricﬁ
materials shall not occuf even.after long.time use.

{b) Heat conductivity sha}l be_held to a'mihimumﬂa

(c) The insulation materials shall be superior in fireproof

qualities, repairable, nice looking, water-proof and

~ D501-84 -
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able to resist seismic disturbance.

1.11.3 TECHNICAL INFORMATION

(1)

(2)

(3)

(4)

(3>

“The insulation materials shall be of best quality available

aﬁd shall be of the manufacturer?s standard. They shall be
of uniform coﬁpositién and shall be capable.of withstanding
the ﬁempéréturéé éﬁd éﬁéironmenfai éonditioné without
déﬁerioéation,.éhrinkége, calcination,réhange qf form,
setting or pulverization. Only non-combustiﬁlé insﬁlation
ﬁéﬁefiais éhall be used. | |

fhé iﬁsﬁlétioﬁ cévering 511 piping sﬁall be of the
cyliﬁdficall} ﬁgldeg éeétioﬁal tybe, unless-othefvise
specified;' The-mdlded séctiénal“iﬁéulation shgll be
furnished in standard lengths of nét less than 6i0 ..
The:boited fitﬁéngé,lfiéﬁééé, valﬁe; and speéialitiés shall
be insdléﬁed ﬁith_éifﬁef mﬁl&ed.pipe inéulétion and mitered

to fit, or rock wool blanket insulation of the thickness

.speéified for ihé piping.

The welded fitting valves and specialities shall be
insulatéd ﬁith reinforced rockwool insulation, and_the outer
layer shall be coated with asphalt,

Aluminum metai jacketing”fof piping shall be corrosion

resistant aluminum alloy sheet of 0.5 mm thickness or more,

and'éhall‘be faétened with bend oﬁér or stainless steel
bands.
Aluninum metal lagging for the flat'face shall be corrosion

résistant aluminum allby sheet or galvanized steel not less

.thanrl'mm-thick, 5nd.sﬁali-ﬁérfas£ened with tapping, screws,
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(6)

{7}

8)

(9)

(10}

(11)

(12)

(13)

bolts or bend ovéra

At least 25 mm over lapping shall bo_rogoired_for joints of
jacketing and lagging in consideration of.thormal oxpansion
of pipings.- | o -

When double of molii—lofer insulation is applied, ooth
circumféréntiai and 1ongituoinal joinis of too i2):1ayors
shall be.staggefeo not 1oss than 25 mm with relatioo to
Voach.othe;; |

“The insuiétion materials shall be fixed ﬁo the pipings by

galvanized steel wire so0 as not to SIip. Adequate fixtureo

shall be attached to the vertlcal plplng to support the
1nsulat10n materials; and shall be tlghtened with
galvanlzed steel wire. | - 7
Block 1nsulatlon shall be applied for bolted flttlngs
flanges valves and spec1a11t1es, s0 as.to be overhauled
W1Lhout remov1ng the bodj 1nsulatlon; |
For antl.sweat insulation, the plpe shali be covered Wlth
tarpaper, rock- wool or hair felt. Insulatlon materlal shall
be fled Wlth galvanlzed stoeIIWLre, and 1nsulation Jolnts
shall be filled with mastic 1nsuiao10n materlol.
Insulatlon shall be coverod by aluminum Jackeﬁlng
The Gontractor shall Submlt the insulatlon proposod for
b01leo, turblno, heater. etc,, to the Owner ano the_ .
Engineer féi oppfoval - . .

The 1nsulatlon shall be applled after the plplng system has

_been hydrostatlcally tested

Where 91ngle layer lnsulatlon 13 specifled the end joints
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(14}

(15).

(16)

(17)

(18)

_shall be firmly butted to adjoining sections of the molded

sectional insulation,

Ma#ticninsulation materials or material of equivalent
quglity_shall,be filled in each joint,

Equipment insulation shall include the insulation of
associéted_drain lines_and other accésso:y piping connected
to:equipment.. The type. and thickness of -insulation shall
be adequate for the service of specified working
temperatﬁre,_and shail be in_accérdance with "Recommended
Insulation Thickness™.

Prior to applying the insulation materials, all surfaces

. shall be thoroughly cleaned of all rust,.gréase and other

foreign matter by wirebrushing.:

Where insulation is applied to eguipment having bolted or

screwed _heads which may be removed . periodically for

inspection and maintenance, the part of fastening of -

_eq&ipment shall.be_left, and insulation shall be applied in

such a manner that it méy not be damaged by removal of
bolts, screﬁé,_hqus,,cdvers or plates.
All;hot:gurfaces'df the'eqqipment éhall_be insulated with
single layer block Qr,cqmbinatiohs of high and low
temperétgre'blo;k,insulation. or with the materials

specifiéd_fo: pipihg_insulation. Blocks shall be finished

: aﬁd_shaped to fit the contours of the~surfaée,,and-the end
" joints shall be coated with insulating cement. : -
Oon highﬁveptical.yegselg, insulation support angles or

- plate rings,sha;L5b@_provided to support the, insulation.

- D§01-87. -



(19)

(20)

- (21)

(22)

(23)

(24}

(25)

(26)

The top surface of equipment, such as flue and air ducts

On_ irregular shaped equipment areas, such as heater heads
and pumps, special provisions shall be:made for ‘securing
the tie wires supporting block insulation. In order to
secure the tie wires, gaivanized-éteel'wire'hétﬁiﬁg'shall be

placed around. the shell of the vessel.

- For vessels that are not stress relieved, nuts may be tack

"welded to the surface to be insulated.

Electrically welded insulation studs may be placéd where

required so as to wire the block in place.

(

-upon which operators frequently waik,.shail'be:ihsulated by

‘gilica board and be covered by lagging of 1.2 mm thickness.

The bottom or side surfaces of equipment, such as flue

. ducts, shall be covered by lagging of l’mm:thickness. _

The*lagging_énd'jacketing-for"the top éufface'bf'equipment
shall.bé'fixéd by bolting or screw Settihg;

The: supporting rods wﬁich directly'cbhtaét5pipiﬁéé:Orl
equipment shall be insulated by ‘the e@uiQélent'ihsulation

materials with a maximum 65 mm in thickness, and shall be

A

_five times the length of thickness of piping insulation.

The insulatien for steam generator, steam turbine;
feedwater heatér, boiler feed pump, heat exchanger, etc.,

shall be executed in accordance with - the recommended

_ manufacturer’s practices, and the said ‘practices shall be

approved by -the Owner and the Engineer.
The test well on piping for thermometer or ‘thermocouple

shall not be concealed under’ the insulation.

- DS01-88 -

ER YR

)



,"n\‘
Nt

)

gre- €

(27)

(28)

The bricks shall be placed, without gaps. Mastic
insulation materials for brick shall be sintered with
material equivalent to the brick.

Valves for drain, vént, blow-off'and=instruments. including
their secondary valves, shall be insulated by the

equivalent insulation as their main piping.
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1.12 PAINTING

1.12.1

SCOPE OF. SUPPLY

(1)

(2)

{3

(4)

The Contractor shall furnish the paint, scaffolding, -
cleaning materials and other pertinents required to-
satisfactorily complete the work.

The painting for_piping and equipment shall include the

- followings.

(a) Steam generator and-auxiliéry.equipment
fb) Steam turbiﬁe and auxiliary equipmént

(c) Generator and auxiliary equipment

(d) Control panels, board, cabinets and boxes
(e) Tanks and yard facilities

(f) Piping and hangers

“{g) Auxiliary supports and beams

(h) Electrical facilities

(i) All other equipmen£ comprising the plant, unless
‘otherwise specified,

The Contractor shall paint color bénds) flow direction

arrow marks and names of flﬁids on tﬁe piping, and shall

indicate the names of the auxiliaries.

Finishing coat of paint shall be applied on eguipment

after repairing any damaged part of primer coating.

The repaifing of finish coating painted at shop shall be

carried out.

Painting damaged or rusted during erection shall be repaired

after necesgsary treatment of the surface by the appropriate

‘tools or meaﬁs approved by the Quner and the Engineer.

- D§01-80 -~
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(5) The Contractor shall under. his own responsibility-and

expense repaint equipment and pipings, should the Engineer

deem it necessary.

1.12.2 DESIGN SPECIFICATION

(L)

(2)

{3)

In the case that the plant is located in a tropical area,

all paint shall be of the type which can sufficiently resist

tropical conditions.

The mixture of paint shall be prepared at the shop in

accordance with the specified Munsell Color Code.

All paint shall be classified as follows, and shall be

-applied for the intended purpose by taking into account the

working temperatiureé and acid and caustic conditions.

(a) Primer
Primer

Primer
Frimer

Primer
Primer
Pfimer
Primer
Primer
(b) Finish
Finish
Finiéh

Finish

coating
coatipg
A Lo,
B .....
C .o
D,

E ...
F ...

G Jias
coating
M

N.. .

0 ....

shall be as follows.

Basic red lead, or equivalent primer

coﬁting
Spécial primer coating for rusted steel
surfaces

Galvanized steel or iron primer

. Hot surface primer up to 260°C

. Hot surface primer up to 650°C

For non-metallic surface

Acid and caustic resistant paint/primer

. Engine or machinery enamel

Structure steel enamel

. Galvanized steel finish coating

- D501-91.%"



Finish P ..... Hot surface finish up to 260°C
Finish Q@ ..., Hot surf&ce?ﬁinish*ﬁp'ﬁo 650°C

Finish R ..... Non-metallic or flaxible surfaces finish

Finish 8 ..... Acid and caustic resistant paint/finish
- b501-92. -
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(4) Painting color codes
The following painting color codes shall be used in

selecting or indicating finish coating colors.

Code No.. o color - o Munsell color
Code No.
1 RED 7.5R 414
2 " : 7.5R 3/6
3 " SR 4/13
4 YELLOW-RED ' : . 2.5YR6/13
5 n 2.5YR 7/6
6 n : 7.5YR'5/6
_ ff) -7 YELLOW 2.5¢¥ 8/12
v 8 M 2.5Y 8/2
9 GREEN-YELLOW 10GY 8/4
10 . Loom - 10GY 6.5/6
11 . 7GY 67
12 GREEN Lo 106G 7/0.5
13 n ' ' 8.3G 6.10/0.54
" 14 " : 2.56 2/4
’ 15 BLUE-GREEN 7.5BG 5{1.5
16 - 7.5BG 3/3.5
17 - BLUE 10B 3/5
18 " 5B 7/2
19 " : 5B 5/0.5
20 . PURPLE-BLUE 2.5PB 5/6
21 PURPLE 2.5P 5}4
22 WHITE N 9.5
23 GRAY N 7
24 BLACK N 1.5
25 ALUMINUM
(ﬁ) _ : 26 SILVER

. DS01-93 -
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(5) Color bands and direction arrow codes for piping.
“The size and location of color bands and diféction'arfow

marks as well as color selection will be specified by the

(6)

Owner and the Engineer.

Lettering for the names of fluids and equipment.

Letter color .v.vveesss Blgck (Munséll_bolor Code No. -
| | N1.5)“ 7
Letter étfles P er e Italics
Lette:%si?é e to be specified by the Owner
aﬁd the Eﬁgiﬁeer :
Notatioﬁ .;;.;......... to ﬁe sbécifiéd by the Oéner
and the Engineer |
' -.5501»94:-
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(7) Except for special painting, the specification of field

painting shall be as follows.

(A)

() L

0)

1:/1?;5h

Color band, flow direction arrow marks and name for

outdoor or indoor equipment and pipings

- {a) Material : 'Tropical paint

(b) Number of paint coats
Two (2) coats
{c) Thickness of 40 micron minimum

painting

Exterior surface of indoor and outdoor equipment,

tanks, pipings, etc.
(a) Material = . Tropical paint
(long-use oil phthalic resin

or phenolated alkyd resin)

-{b)  Number ofipaiht coats

Primer'- Two (2) coats
Finish - Three (3) coats
{c) Thickness of painting'so micron per each layer in
minimum |

Total 150 micron in minimum
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1.12.3 TECHNICAL INFORMATION

(1)

(2)

(3}

{4)

(5)

- (6)

(73

(8)

(%)

Primer and finished coatings for panels, instrumeénts, motors

~and other equipment and facilities shall be approved by the

Owner and the Engineer, and shall be applied in the shop.
The paint color will be spedified-by the Oﬁner at a later
date. |

Equipment:asnd pipings insulated and finished with aluminum
jacketing shall not require finish painting. However, the

color bandsg, flow direction arrows, names of the fluids for

. the piping and names of the equipment shall be indicated on

the piping and equipment.

411 bare (non-insulated) pipings“of indoor.or outdoor use
shall be painted, including piping in pits and trenches.
A;l hangers and suppofts éhall be painted, except sliding
surfaces, springs and adju&table or movéble'parts.

All bare (non—insulated)1eéuipment of indoor or outdoor ‘use
shall be painted, including motor base plate, stop valves
and others,

Certain.paris of machinery such as shafts,.glass gauges and
valve stems, shall ﬁot be paintéd, and the Contractor shall
exeréise special care in the painting of equipment with
which these items are concerned.

Parts of tanks, vessels, etc., which are made of stainless
steel or are non-metallic shall_not be painted; but cqlor
band, fiog direction arrow marks and name for eguipment and
pipings shall_be given.

Underground'pipings-asphalt'coated for corrosion protection

- DSG1-96 -
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(10)

(11)

{12)

and certain parts of asphalt ceated pipe exposed above ground
or above floors shall be painted.

In general, asphalt coating shall not be removed but shall

be thoroughly cleaned by brushing, washing and/or chipping,

as necessary. Compatible primer and paints shall be used.
Color band, flow direction arrows and names of fluids
shall he located on piping systems immedia;ely adjacent to
all operating accessories such as valves, regulators,

strainers, and other devices, including points where pipes

branch. or pass through wall, floors or partitions.

The final location of color bands, arrow marks and names
shall be adjusted according to the instructions of the

Engineer at site considering the actual service operation,

.Thé name of major equipment, auxiliaries and tanks shall be

indicated on the surface of tank, pump or motor bodies,

etc.

' For-example:

iA - FDF .1B - FDF 1A - CWP 1B -~ CHWP

1A - BFP-. 1B - BFP 1iC - BFP..
Létter.color shall be black {(¥M1.5).
The final size, location and lettering style shall be
adjusted acpbxdingsto the instructions of the Engineer.
Prefinished items as listed below shall mot be painted but
shail be masked and covered with transparent vinyl shegts,
bags orICOver§ for proteqtion during painting work.
M;sk-ing- shall be neatly done with masking tape to obtain

wofkmanlike edges of painted work without spotting or

- D801-97 -



- damage to the protected items.

Ttems to be protected shall be as follows.

fa)
(b}

(c)

(d)

(e).

(£)

(g)

(h}

(i)

Nameplates, tags and labels

‘Instruction and warning sign plates

Locally mounted and=panel.mounted instruments,
switches, escutcheoned stainless steel, plated, plastic
or ponuferrous_hardware_such as.door handles; knobs,
hinges, locks, piated,ﬁolts, screws and nuts

Windows and gléss'gauges-

identification, code'and'iﬁspection stampings
Galvanized maperials-such-as.érating, cable trays,

conduits, etc. However, cut, burned or damsged

-surfaces. shall Dbe cleaned and painted. -

Aluﬁinum, coppér. brass, bronze and stainless steel
materials

Copper, brass ahd stainless steel piﬁing} tubing and
fittings

Electrical cabies, electfical insulatofs. bare
electrical conduétors of -all kinds, station battery and

accessories

{13) -During.field painting, equipment which is dot to_be painted

(14)

shall be protected from paint marks and smears. - .

The Contractor shall be required to remove any paint marks

or to repaint the smeared object at his own -responsibility

and expense.

The Contractor shall submit the painting schedule for each

equipment which -shall include information ofnsurEHCQ

- DS01-98 -
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preparation, painting before shipping, painting at site,

color code, etc. to the Owner and the Engineer,
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2.

2.

1

ELECTRICAL PART

PANELS AND BOARDS

This design standards shall be applied to design the distribution
_panel or board and control pangl or board, such as the tranémission
-line panel or board, BTG board, power distribution panél. local
control panel and so on, which are to be used for thé thermal power
station and for convenience, they aré collectively called as the

panels or boards.

- DS02-1 -



2.1.1 TECHNICAL INFORMATION

2.1.1.1

2.1.1.2

OPERATING CONDITION

Normal operating conditions 30°C sre regarded as a

standard, but depending upon the locations, the following

special operating conditions shall be considered.

Salt contamination

Excessive dust
Vibration
Earthquake
Wind velocity

High temperature

RATING

_The control power source of the panels or board shall be BC

and/or AC of which voltage is to be specified as follows.

(1) Rated voltage and frequency

Rated voltage DC circuit

AC circuit

Rated freguency

- DS02-2 -

220V, 24V

Control circuit 110V

PT secondary 110V
CT secondary 54
(Especially 1A for .substation)

50 Hz
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(2)

Allowable variation in the voltage and frequency
The performance of those panels or board shall not be
hampered with the following voltage variations in the power

source.

Direct:curreﬁt vﬁltage : -20% to.¥302 of thé.rated
- . .véltage
Alternate current vqltage -152 to +lSZ of the rated
| voltage
Freq:uéﬁcy L | | 50 Hz +5%
_ Nﬁtes;_ An aliowable vafiﬁtion of +30% for the DC

circuit is provided to uniformly charge the
battefy; but-iﬁ_will be very seldom to haQe a
variation of 4302 because the counter battery is
generally provided in-‘the DC circuit. 'Therefore,
. the 4302 1imitation.is to be- provided for the DC
circui£ with.the possible ‘malfunction on the -
counter battery andfor with no counter battery.
Tﬁeréfdfe. if'it is impossible to ﬁake the
éontinuqﬁs.ratiﬁg of i30z. the rating shall be

determined by'mutual agreement.
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2.1.1.3

2.1.1.4

Type shall be in accordance with the table below, unless
otherwise specified.
Type Mounting Application
Bench Type self Standing BTG Board
Vefticdl Typé self Standing Metalclad Switchgear, Power
Center, Control Center,
. Excitatien Cubicle,
Auxiliary Panel, Line
Panel, Line”Relay_Panel,
Local Control Panels
Box Type Self Standing Local Control Panels
or
Wall Hanging
L
PERFORMANCE OF THE PANEL ..

(1) Insulation resistance

Unless otherwise specified,  the insulation resistance

.shall be

follows;

Measuring Point

Tnsulation Resistance

(at 20°C)
Wiring of. one (1) panelj Not less than 2 Megohms
to ground ' .
Notes: It is anticipated that the insulation resistance

could bhe below 2 Megohms depending upon the size

of the panel and/or the degree of the.circuit

complexity.

Tn this case, the insulation resistance shall be

determined by mutual agreement.

- b802-4 -
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2.1.2

2.1.2.1

(2) Insulat
Insulat
specifi
LCircuit
or
Voltage

Control

6.6 kv
400 V

~220 V

Note:

ion stfength

ion streﬁgth shall be as follows, unless otherwise

ed.
Method for Insulation Strength with
Applying Voltage Commercial Frequency
Circuit'to 1,500 V/minute
Ground .
" i © 10,400 V/minute
" 1,500 V/minute
" 1,500 V/minute
If there is any special instrument and relay

which do not.withstand a commercial freguency
insulation strength of 1,500V, such equipment
shall be clarified in the specifications or be

notified by a separate.

CONSTRUCTION OF PANELS OR BOARDS

MATERIAL AND THICKNESS

Material sha

shall be 3.2

11 be . of the polished steel plate-and thickness

mm in principle, but with the prior approval by

the Owner and:the Engineef, a thickness of 4.5 mm, 2.3 mm,

1.6 mm and s

o-on can be used.

- DS02-5 -~



2.1.2.2 COATING AND INSTRUMENT COLOR

Coating and instrument color shall be in accordance with the

table below.

: Color in Mansell Code
Item : : o

Indoor Outdoor’
Application Application
Surface of panel N7 S 5Y 6/9
Ma jor components inside N7 ' “7.5BG 6f1.5
the panel such as :
bracket, Tr. PT and so
on.
Interiof-Surface .N9.5 Ng.5
Instrument Relay Frame N1 ' N1
Control. Switch Handle . OW1.S N1.5
Emergency Control : - 5R:4f13 5R 4/13
Switch Handle
Test Terminal N1l.5 - Ni1.5
Lockout Terminal '5R 4/13 . 5R 4/13

Notes: (1) The integral part of:theféﬁuipﬁent‘shall'bé
colored -in the same color as ‘that ‘of tﬁe*"
correSpbnding eqﬁipment. (For instance, the
instrument panel tb be provided in the ‘seal oil
system shall be in same color as that of the seal
oil ‘system.}

(2) The components inside the panel oﬁher than tﬁe
aforemenﬁioned can be colored in the

manufacturer’'s standard color,

- DS02-6 -
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2.1.2.3 ARRANGEMENT OF THE COMPONENTS AND CONDUCGTORS

2.1.2.4

Phases (AC) and Polarity (DC) of the Components and conductor

on. the panels or board, shall be arranged, facing to the

Item

Arrangement by

Phases of AC

‘Arrangement by

Left and Right
R, S, T,
Neutral Phases

from Left
{R, §, T, W)

'Right +

Polarity of DC Left -

DEFINITION OF CIRCUIT

‘panel, in accordance with the table below.

Top and Bottom

R! Sl Ti
Neutral Phases
from Top

(R, 5, T, N)

Top +
Bottom -

Near and Far

R, 8, T,
Neutral Phases
from Near

(R, §, T, N)

Near +
Far -

The circuit shall be classified in to the following manners:

(Primary circuit)

(Secondary circuit)

All the circuits except for

“Secondary Circuit, Accessory Circuit

and Grounding bus circuit specified

hereunder.

Operation control circuit, Secondary

and tertiary windings of the

instrument transformer and the

measuring circuit.

- DS02-7 -



2,1.2.5

2.1.2.6

(Acceséory clrcuir) - All the ciréuits which are proper
circuit to tﬁe.metalclad=5witbﬁgear.
cubicle,,distrihﬁtion pﬁnel. switch
terminal box and so om, but not
affect the other equipﬁent,
insﬁfuﬁént'aﬁé o on. Namely, fﬁese
'a_fe ligh;iﬁg .‘_(I:.irc.uit inside the
panel;'éﬁaCé-héater circuit,
resistaﬁce:measuring cirduip gnd 50
on. | | |

{(Grounding bus circuit) All the grounding bus circuits.

CEILING . .

The ceiling of the indoor panels or board shall be of the
drip-proof type and the_dusteprbof constrﬁctioﬁ.

The ceiling of the ouﬁdoor paﬁels shall be of water-proof.and
dust-pfoof congtruction.

SIDE PANEL'

The both eﬁd of paneis 6r bééfd are composed by accessary

paﬁel.

- DS02-8 -
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2.1.2.7- DOOR

(1) Constructioh:

(2) Stopper:

(3) Handle:

{4) Hang up type door:

. In principle, the construction

shall be of bag type, hinge type

with a sufficient space for

operation, maintenance and

inspection.

“In principle, the stopper shall be
‘provided to secure the open and

‘closed positions,

The handle with key shall be

provided to open and close the door

and in principle, it shall be on the
right side with the hinge on the
left side, facing to the door. The
handle and hinge:for the outdoor

appliéation shall be made of the

_ stainless steel.’

For the specially desigﬁéted
plaées,.sﬁch as.the scfeen.rbom ané
so on where the space.to open the
door is limited, therﬁéﬁg up type
door with the foiloﬁiﬁg

constructions shall be used.

The weight of the door shall not be

heévy enough to hang up or remove.

- DS02-9 - -



(6)

The door shall be of the
construction which prévents it from
C being fallen off at éhe closed
position due to the vibrations.
When removing the door, its 
tightening and'méﬁnting fittings
. shall not be fallen off.
The handle for hanging up and
‘remioving the door shall be_providéd.
Locking devicé: y “The ‘locking deviqe'shall be
- provided with all doors.
Electrical components. to be mounted on tﬁe.door
YWhen the pﬁnel=construgtion necessitates its.operation
with the door:épen, the'déor shall be of the construction

which shall never allow the operator to be exposed to the.

-bare conductor df-the electrical component to be mounted-

‘on its surface:

2.1.2.8 KINDS AND COLOR CODING OF THE ELECTRICAL WIRE AND CONDUCTOR'IN

THE PRIMARY CIRCUIT

(1)

Eiectricél'wiré

In prinéiplé;.crossnlinked pquethylene insulation wire
shail beﬁuééd and thé éblor of ﬁhe insulafion materiai
éhgll bé yéiloﬁ.Qifﬁ;the followiﬁg discfimination'bj color

at the end portion andfor at some portion of the wire.

- DS02-10 -
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2.1.2.9

- AC circuit

I.  (R) ‘phase

.II.';(S)‘phaée ‘e

I¥I. (T) phase

: Neutral*(N)'pﬁa
Grounding phase
DC circuit

+ Polarity ...,

-~ Polarity ....

(2) Conductor

LR I A A SR B

se and

LR N B R WY

------------

‘Red

Jee. Yellow

«vs Blue.

«vs - Green

It shall be the insulated conductor with the insulation

treatment to the insulation level corresponding to the

voltage to be applied and shall never be bare conductor.

Discrimination by color .at the end portion and/or at soms

poertion shall be same as above (1).

(3) Size'of electrical wire

In principle, it_shall'be of the stranded wire with a size

over 5.5 mm?.

KINDS OF ELECTRICAL WIRE AND CONDUGTOR TO BE USED ‘FOR THE

SECONDARY CIRCUIT

Following table shall be réferred to.

Circuit’

PT Secondary Circuit

CT Secondary Circuit

DC and A.C. Control Ciréuit

CT and PT Secondary

Grounding Circuit

Kinds

Stranded wire of the mild cbpper

. with a size more than 2 mm

stranded wire of the mild copper
with a size more than 5.5 mm"

- DS02-11 -



Note 1: Size of the wire to be used for the secondary circuit

of the current transformeér with a large over current

 strength and the AC and DC circuit with a large

passing current shall be ove:.s.s mmz.”

Note 2: Wire to be connected with the terminal which is

Note 3: When a wire size below 2 mm

subject to be heated up shall be of the heat-proof

type.

2 is used for the small

current circuit, it shall be necessary to notify

beforéhand.

2.1.2.10 COLOR CODING OF THE ELECTRICAL WIRE AND CONDUCTOR IN THE
'SECONDARY CIRCUIT ) T

(L

Color coding of the insulation wire is as follows:

Circui£ o _ | ' Coi;fséoding
Potential Trénsférmef . ' .Red |
Curreﬁt Transformer . o _Bl;ck
ne Cigcuit | - , . Biue
AC Circuit Yeiioﬁ
Grounding Circuit - ) . Green
Instrumentation Measuring circuit .Whiﬁé
- D802412;5
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(2) Color coding by phases for AC and polarity for DG

Phase or Polarity’ - Color Coding
(R) Phase Red
AC (S) Phase ' Yellow
(T) . Phase : Blue
(N) Phase Green
DC S 4 : ' Brown
- Blue

Note: The color coding for the transfer circuit between
AC and DC shall be +(Brown) and -(Blue) for both AC and

DC.

2.1.2.11 ACCESSORY CIRCUIT
© (1)  The color coding for the conductor and its end portion
shall be in aécordaﬁﬁé Qiﬁh that fbf_the secondary
circuit. |
2y Tﬁe.wiring.methpd. wire size aﬁd-circuit configuration
shall be determined by mutual agréement between Engineer
.and Qontractor hut the portion.other than these‘sﬁall be

in accordance with standards for .the secondary circuit.

- DS02-13 -



2.1.2.12l GROUNDING BUS CIRCUIT

(;)‘.The grounding bqs éhall be perfectly connected to each
panel electrically and phisically. When plural panels
are to be lined up, the grounding bus shall be supported
individually for each panel and at the same time, each
grounding bus shall be connected firmly'enbugh.

{(2) .The,bus size shall be bigpger than the grounding wire.size
for the panels to be specified by the grounding wire
standaxds. |

(3) Wiring diamgram from the terminal stand to the grounding {;>

bus. is as follows:

DISTRIBUTION PANEL , . _CABLE. ., EQUIPMENT ;
BLACK | TERMINAL STAND ;

REL o _WL

=

INSTRUMENT d

/

GROUNDING WIRE

GREEN (5.5 mm?)

—_

GROUNDING BUS

Ly

HHJJ_IHHHH

NOTE:

CT:. CURRENT TRANSFORMER
PT: POTENTIAL TRANSFORMER
RY: RELAY

- DS02-14 =
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2.1.2.13

METHOD FOR. BACK WIRING .

(1)

(2)

(3)

(4)

A3

Kind of the wiring methods
The back wiring of the panels or board shall be either

cleat wiring, bundle wiring andfor duct wiring and its

selection shall be aimed at the easy maintenance of the

‘panels or board and the beautiful appearance and shall

be approved by the Owner and-the Engineer.
Isolation of primary circuit
The primary circuit  including  the equipment, the

components and wirings connected to the primary circuit

.shall be isolaﬁed from the circuits other than the

primary circuit including the equipment, the components
and wirings connected to these circuits so as not to
affect each other on the failure.

Construction of_the.ﬁife support

The metal portion shall never press the wire directly at

_the support of the back wiring.

Construction of the moving portion of the wiring
The jumper wire for the sleeved panel and/or door shall

be of the bundle type which is treated by the flexible

coating. - -

Sﬁpport.of the external connecting cable and wire
The external connecting cable and wire shall be equipped

with the support and clamping fixture.

- DS02-15 - .



(8)

(T

Terminal and connecting method of the.wiring

The cramp type terminal and plus screw shall be used at
the terminal portion of the wiring. The c¢crimped portion
of the terminal and the bare portion of the lead wire
shall be covered by the insulated coating.

The cramp typé terminal'shall be of the'ring'tYpe when
the special terminal other than the ring type terminal

above is to be used, it is necessary to obtain the

- approval by the Owner and the Engineer.

The wire to be used for the circuit.with-a.very small
current in the order of milli;ampere'is to-be ' connected
by winding method and when the soldering connection is
used, it shall be determined by mitual agreement between
the Engineer ﬁnd fhe Contractor.

The connection betweenthe internal wiring and the

‘external ‘wiring or the wire connéction between the panels

shall be done at the terminal stand with the terminal
number.

Branching of the wiring-

The.wiriﬁg shall be'branched.a£ the terminal (including.
the terminal attached to the instrument)' and when the
branching is to be made at the terminal stand, it shall
not be permitted to tighten the wires more than three at

onte terminal.

- D802-16 -
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(8)

(%)

(10)

Wiring. mark and insulation

At the terminal connecting portion of the wiring, the

mark.band with the wiring number and the insulated color

coding for phase and polarity of the wiring shall be

provided. The mark band of the wiring shall be of the

plastic with the construction which prevents it from

being fallen off easily and further prevent the mark from

being erased easily.

When the mark band made of cloth is to be used, it shall

be determined by mutual agreement by the Engineer and the

Contractor.

Cabie Support

The cable support shall be provided at the place where

the cable is to stand up to the terminal stand.

Terminal for the outgoing wiring

All'the.dﬁigoihg'wiring shall be provided with the

terminal with the following classifications:

For the control cable,

For the power over 125 mm’

cable, : 125 mm2 and
less

For the ground-  over 125 mm”

“ing wire, 125 mm® and
less

- DS02-17 -
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2,1.2.14 CBANNEL.BASE
Channgi base for the self standing panel as specification
shall be furnished. |
Material ' steei channel

Size _ - : - 100mm X 50mm x Smm

2.1.3 ATTACHMENT
2.1.3.1  INSTRUMENT
(1) Indicating electrical 1nstrument
'The 1nd1cat1ng electrlcal 1nstrument shall be in
accordance w1th Item 2.1.4 “Standard of Electrlcal
Indicéting Instruments for panels or boards".
(2) AC ammeter for the motor
The Ab ammeter.to be used f01 the.motor shall be sealed
up SOOZ of the rated value to be 1nd1cated by a red line
and extended scaling shall be done in red.so as to

discriminate from the other scale.

-~ DS02-18 -
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(3

Integrating instrument

The integrating instrument shall be applied in accordance

“with'the following classi

Generator watthour -

.meter:

fication, -
Special precision class, with

pulse transmitters, flush

‘mounting fixed type accuracy

Other Station auxiliary

watthour meter:

class 0.3,

Precision cl&ss.with pulse

transmittér, flush mounting
drawout type, with reverse

protection for bus tie

Capplication.

Generator VAR hour

meter:

_ DS02-19 -
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{4} The other instruments te be mounted on the.panelslor
board.
The other instruments such as the position indicator, the
telemeter for the pressﬁre gaugé. the digital indicator
and recorder shall be manufactured in aécordance with JIS
regulatioﬁs and the scaling method of the indicator shall
be made in acceording with agreement by the Engineer and
the Contractor. | .
In principle, the recorder shall be driven by the
synchronous mofcr and-.chart shall be of folding type.
Note:
It cannot help using the coiling type chart for the
- high speed and/or the small size instruments, but for
the easier ‘handling, it is strongly requested to use

the folding type.

2.1.3.2 RELAY

In principle{ the relay shall be of the flush mounting drawout

type and of the plug-in type. |

The following are the major precautions in designing the relay;
It shall not maifunction due to the vibration of the
equipment and an earthquake.
The action and reset values shall not change due to the
increase in the temperature by seif—over-heating aﬁd{or
the change in the ambient temperatﬁre.

The main protective relays shall be provided with the

target.

- DS02-20 -
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In principle, all attachments for main relays shall be

mounted in thé relay box.

_The power consumpition (VA) shall not be excessive,

The portion {such as the setting tap) where could be
touched by the bare hand shall not be left bare.
The relay with no test terminal shall provide the separate

test terminal.

2.1.3.3 COLOR CODING OF THE PHASE OF RELAY

(1) Location

(2)

The éequéﬁée.ﬁark aﬁd‘céiéf.codiﬁgrof.tﬁé phasé sﬁall be
indiéaﬁeé”ét ihe fbilowing lbéafions.
At the name platé of the.felay propér 6r ény oiher
appropriate place
At the bottom center position on the relay surface
~glass
.At the inside of the relay casing
(only for the draw-out type)
At the rear surface of the relay casing

Shape of the mark (unit in mm)

!10 | -|10 | : 10 | 5.5 .
I Ix ITT v (PHASE)

- DS02.21 -



2.1.3.4

CONTROL SWITCH

The control switch shall be of”the_rotafy ty@e andfor the push
button type and its shape and Dpefation'shall'be in accordance
with the provisions on the:table below, but JIS C0601
{Operation of Handles and Indication- of Electric Iﬁstallation)
shall be referred to for the basic matter.

The moving and stationary contacts of the rotary type switch
shall be of the metal with éntiuwegr, anti-corona and
anti-corrosion characteri;tiés and gbod éondﬁ;tivity and
further to avoid_the'deierio;&tion in.the con;a¢; prgssﬁre as e
thérfiﬁé.ﬁasées, phe.coﬁtééts shall ﬁe.ﬁf.thg sﬁring suppoftéd

type (Anti-corrosive spring}.

O

- DS02-22 -
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[Kinds : Shape }
of Purpose of . Operation Remarks
Switeh | - Handle ' ]
Control | Cireuit Pistol To be with cover
switch breaker shape _ - made of plastic in
: OFF OR ¢ ON OR order to prevent
TRIP . CLOSE . | of misoperation
| To specify the
4€§S;_ZI§—" Pull-lock type as
required .
4: SPRING
RETURN TO ¢
Control | Discon- Stick To be with cover
switch necting Type made of plastic in .
0 : switch N $ _ order to prevent of’
(. OFF OR ON OR | njsoperation
| rrIP CLOSE :
: : To specify the
~ Pull-lock type as
é % 'ﬂ? required
d: ~SPRING
RETURN TO .¢
‘Button | Mode Square Type | Push YAMATAKE HONOYWELL .
switch | select ' Button Series II or
with - R equivalent
indié¢a- '
tionm
lamps 'F .
®.
Adjuse- Adjust- Egg Type To specify the
ment: ment pull-lock type as
Control | Control X . j required
switch DECREASE | INCREASE 10 pe with cover.
¢: SPRING-
RETURN TO ¢

fe<e
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“and so oo

Preventive
Devices for
misoperation

| Xinds Shape - _ .
of ‘Purpose of Operation Remarks
Switch Haundle - S
Transfer | Transfer | Octavo
Switeh ' Type
BC
AB\i/CA
% - ‘@ RESET
ACTTION
. lor Lock SERVICE
White
color
stamp
with \\\\\///// : B 7
an The legend. of COS
arrow . for the potentio-
mark meter shall be
[AB-BC—CA] .
Plug for | Sychro- Egg Type - The construction of
Synchro- | nization the plug shall be
nization | Check : , ‘ in such a manner.
Check ' that the handle can
"{ggF' - be pulled out only
when it is:in the
"OFF" position
Button Control Button _ ’ .
Switch Selection | Type Push For the emergency
Alarm Button purpose, the cover
Stop, shall be provided .
On, Off

- D§02-24 -
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Notes: (1) In.an inevitable case such as the limited space to
mount the components, the pick up type switch-
{Signal Lémp Combined Type) can be used after the
approval of ‘the Owner-and the Engineer.

(2) The legénd on tﬁe'name plate shall be approved by
subﬁitting thé'Drawing for approval.

{3)  The button of the push-button'sﬁitch without
square type shall be colored in black for the
general use and in red for the emergency use.

(.> - 4) Thié'standard,shall not be applied to the switches
with a small current (Maximum 1A) for the remote

control, the boiler automatic control circuit.

2.1.3.5 KNIFE SWITCH
Knife Switch with Cover shall be selected according to the

relevant standard.

2.1.3.6 ALARM INDICATOR-
(1). Kinds .
(f) .. Flashing light type ~ ~: This type shall be used for the
- panels or boards to be located
in the central control room (BTG
Board, and so on) with the bell

_provided.

- D502-25 - °
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(2)

Target type

-This type shall be used for the

local panel other than the

- above.. -

Flashing light type

.indications

Dimensions

. Lamp

(Main transformer cooler control
panel, Hydrogen gas cubicle and

so.on)

This. type shall be used for the

milky white resin and the legend
shall be stamped with a die in
the black color round-shaped

Gothic letter.

: . The flashing area per each

window shall be 50mm_width and
40 mm height as a.staﬁaard,
fhié’laﬁf éhéii be-ﬁéed.for
flashing indiéétion wiﬁdow:ahd
can be replacéd_from the
sptface. At least two . {(2): lamps
in parallel shall be uséd'pef

window and the lamp shall be

‘bright enough to enable the

- DS02-26 -
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Construction . +- This type shall be used for the
alarm indicator and shall
contain the auxiliary relays
andf/or the modules in the
individual unit and it is
desirable to use the later and
each unit shall be of the
plug-in type.

Me;hod_ . : "Alarm, Recognition, Stop,
Menual Reset
Above system shall be used, in

principle.

IT IS IMPOSSIBLE TO
PUT OFF THE LAMP
WITHOUT CLEARING A
: . . RESET -TROUBLE .
I FLICKER . ON e _QFF
. , : —

—r

FLICKERING STOP
| ALABM _, __.sTOP

¢

NORMAL TROUBLE  STOP ALARM
~ OCCURRENCE ,

BELL

- DSOZ-27 -



(3)

(&)

. When but the trouble reoccurs before resetting, flickering

of-the lamp and alarming of the bell shall not be
initiated again.
Push buktton : The following actions shall be
initiated with the push button.
1) Bell stop
2) PFlickering stop
3) Lamp reset
4) Lamp test
Legend : S The legend on the indicator
shall be approved by the
submitted drawing for approval.
Re-~annunciation system
An announciater window is connected with a common circuit
with several contacts branched, that contact would detect
fault accured,
If the next trouble accured on the branched contacts then,
the lamp of the window shall be fiickéfiﬁg and the bell
ghall be alarming again. . -

Target method

For the important relays, the double target coils shall be

used, while for the less importaﬁt réiays the_single
tafgeﬁ éoil.is used. ﬁhen.ghertarget coils_éﬁ_the=rélay.
are used in series, consi&érations for the voltage drop
and the operating current shall be paid.so as not to cause

any difficulties with its performance.

- DS02-28 -
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{3) When the flashing light type is ‘used for the local panel
‘which required no continuous monitoring by operator, the

bell circuit shall not be provided.

2.1.3.7 INDICATING LAMP
(1) Kinds: The following are major ones.

Open/close indicating lamp on the control switch

Disconnecting switch, _ Red }amp "ON" when.CB or DS
”cigqﬁiﬁ bréaker: | on_cloged. o
(?) _ .. | o o .'Grgen ;amp “QN“ when CB or DS
on open.
Pumps and Fans: 'ked.lémp ;dN" when CB on.

Green lamp.FON" vhen CB off.
Valves and Regulatofs; : Gféenrlémp "OFF" wiﬁh full
~open |
.éreén.lamp "OFF" at upper
limit.
Red lamp "OFF" when full
- .close,
{ ) Red lamp "OFF" at lower limit.

Both Green and Red lamps "ON"

at the intermediate positions.

- DS02-29 < .-
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(2)

Lock-out Indicating Lamp

White lamp is to he lit with reset and'the-pfovisicn shall
be made so that. bulb and coil failures can be continuously
monitored. |

Trouble indicating lamp

1f necessary, orange color lamp on pcwér center or control

center is to be 1lit on failure.

" Power supply fﬁdicéting lamp, Gfogndihg indicaﬁing lamp,

permissiblés establishment confirmation lamp siich as purge

'syéﬁem and spring charge and so on shall be white lamp.

Shape and Construction

In principle, the indicating lamp shall be mounted in the

control the following dare major one.

Iﬁdiéatiug l&ﬁp

LED 1amb:§ﬁall be used as a sténdérd
Lamp:cap | H

Materiél ; Syﬁthetic resiﬁ molding

Iéoldr . Shall not change or deteriorate.

when used for a long period of time.

- DS02-30 - .
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2.1.3.8 Mimic Bus

(1) Material . - : Synthetic resin (Frosted)
(2) Dimensions + Thickness 3 mm
Width 20 ‘mm Main steam pipe
13 mm Elec;ricgl System
(Main Circuit)
10 mm Euel 0il pipe, Light
oil pipe, Feed and
 Condensate water
(i) pipe, Electrical
System (Aux. Bus) .
6.5 mm  Electrical System

(3) Color coding
(Electric éircuit)
220 kV and_l32 kV circuit
(ﬁ) _ Generator voltage circuit
Field circuit
6,900V circﬁit.
400V circuit
Neutral point circuit
(Mechanicgl piping)
Main steam piﬁe
Feedwater, Condeﬁégte pipe

Fuel o0il, Light oil

- DS02-31°=
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(Branching Circuit
such s neutral

point)

-~ Red
. 13mm
- Dark gray
~ Black
- Yellow 10mm

- Blue

- Light green 6,5mm

- White 13mm

- Dark green
: 10mm
-~ Brown



2.1.3.9

Above color coding is for the reference, and the final-
color coding will be determined by the Owner :later on.
The other shall be determined by the mutual agreement by

the Engineer and the Contractoer.

TERMINAL BOARD
The terminal board shall be the synthetic resin molding and of

the fabricated type with the partition between the terminals.

" The tigﬁteﬁing screw for the terminal shall be plus screw made

of thé brass with nickel plated, of which diameter shall be

over 4 mm and it shall be provided with the spring washer and

'cramp'type terminal. Further the flame resisting and

"transpareﬁt removable cover shall be provided.

Note: The spare terminals more than 15% of the tptal number
of the terminal shall be prepared for the panels or

board,
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2.1.3.10 FUSE

Low-voltage Cartridge Fuses and Low-voltage Plug Fuses shall

be referred to and its applications are as follows:

(1}

Instrument transformer secondary

In case of the neutral point grounding

20A
[T

CABLE
i > il
H N ) N

NOTE:

T.T:. TEST TERMINAL

RELAY

INSTRUMENT

T —@) LaMP
) —{ 1D ) TRANSDUCER
O
_.Z.___..___-_

In case of B.phasé'grounding

CABLE

NOTE:

T.T: TEST TERMINAL

STHCERONIZATION
CUECR
RELAY
T(NO FUSE]) %_@ INSTRUMENT
T $—@) LaMP
TRANSDUCER
3A
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{2) .Instrument transformer tertiary

- >
>_..u

) CABLE [ '
- NO' FUSE)|
. tlj( ?

INSTRUMENT

(3) Control circuit

_'Fusé rating shall be 200% of the maximum load current.

“Note 1:

Note 2:

Note 3:

When the PT ané CT are contained in the metal
clad switchgear, the grouﬁdiﬁg'bf the 2ry or 3ryr
éiréuit is to be done at the métal clad
switchgear, but for the individual
synchronization checking circuit, the grounding
is to be done at the control pane;.

When the instruments to be connected with a PT
are mounted on the several panels, 3A fuse sﬁall
be provided on each panel.

the test terminal shall be located at th§ 1oad

side of the fuse.

- D502-34 -
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2.1.3.11

TEST TERMINAL
(1} Kinds: To be plug-in t}pe'
(2) Application: The test terminal shall be arranged so that

the following test can be carried out,

CT Circuit

NOTE )
RY '+ RELAY
A : AMMETER

TEST DEVICE

PT Circuit

NOTE:

) i
- - iﬁHD . - : RY : RELAY
7L_, G0 LuSTRU~ v : VOLTMETER
Sk A HO— O S
OO

o0 RY
t e

ITEST DEVICE

%
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2.1.3.12

(3) Arrangement
In case of vertical arrangement:
Upper side - For PT
~Lower side - For CT
In case of horizontal arrangement:
teft side - ?or PT
Right side - For CT

(4) Name plate for each test terminal shall be provided.

CARD HOLDER, NAME PLATE AND SEQUENGE MARK, DRAWING POCKET )

‘Al the components installed on the surface and inside of the

panel shall be provided with the card holder or the name plate
depending on the use énd.the éompoﬂent.for thch the seguence
mark is specifiéd shall iﬁdic;te the seqﬁence mark.
(1) Card holder
The card holder shall ﬁe maae-bf the synthetic resin and
shall not used the metal.
(2) Name plate
The name plate shall be made bf.thé mepal (for the
outdoor use, the stainless steel shall be used) with the e
silﬁer'ﬁackground, the round gothick black letter and
-biack framing. Tﬁé'sizé:of ﬁhé_name piate shall be in

accordance with the following standards.

Group name plate o 100 mm x 500 mm
Panel name plate o 63 mm x 315 mm
Unit name plate_‘ C o S 31.5 mm x 100 mm
Component name plate 16 mm x 50 mm-

- DS02-36 « <
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2.1.3.13

A3)

The name plate shall be held in plaée with the screw, but
the unit name plate aﬁd tﬁe component name plate can be
adhered, provided it is equally'duréble and good looking
than the former.- |

Drawing poéket

The d?awing Pocket shall be made of the metal, and
provided inside of the door, the drawing card holder
which shall be made of the synthetic resin furnished in
.ﬁo £ﬂe pééket.

drawing Pocket (1 x w x d) standard 400 x 300 x 35 {m/m)

LIGHTING INSIDE THE PANEL AND RECEPTACLE

The pahel shall be provideﬁ with lighting and the feceptacle

as follows.:

(1)

fz)'

Lighting inside the_panel

One 20 watts fluoreséentrlaﬁp shall be prof?ded per the
panel width of 1,260 mm - 1,500 mm, which can be lit from
nééf.bétﬁfééséé:dn the right and left §ides;

The lamp shall be fed from the 220 V power source,

unless otherwise specified.

{In any event, the branching from the control power

Hsoufée shall not be done)

‘Receptacle -

The receptacle shall be of the twist lock type and that

for the site works shall be provided with_the_grouhding

terminal.

| Quantity and location shall be determined latef,
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2.1.3,14

2.1.3.15

2.1.3.16

PROTECTIVE COVER

The components to be provided inside the panels which have the
walk inside (BTG boa#d and.ita.:elay'panel_andVSQ on) such as
PT, GT and the bare conductor connected to the DC trip circuit
shall be covered ny the insulation capaor the protective cover

of synthetic resin.

CONTROL SWITCH COVER

The control switch, such as for the disconnecting switch,

circuit bresaker and the aux;lxary equipment shall be covered

fby the transparent cover of synthetlc resin- w1th permanent

magnet and its construction shall be as follows:

Example.

PERMANENT MAGNET

SPACE HEATER

Space heater ‘shall be fuanlshed in all panels andrboard for
Outdoor Use except BTG board, auxlllary relay panal and so on
to be installed the air condltlonlng room.r -

Space heater hav1ng temperature ad;uster andrchange over
switch shall be capaCLty to keep of panel inner temperature in
order to prevent mo;sture and drlpplng 1ns1de a panel

Settlng value of thermostat is as f0110wa

- DS02-38 -
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HARE

Thermostat on 25%

Thermostat off 309

2.1.4 STANDARD OF ELECTRICAL INDICATING INSTRUMENTS FOR PANELS OR

BOARDS

2.1.4.1 GENERAL RULES

(1)

(2)

Scope of application
This standard shall be applied to DC or AC electrical
indicating instruments (hereiﬁafter'referred to as’

*Instruments“} shown in Table 1 which are used on the

: panélé or'board in powér stations and'substations

Therefore, the indicating re51stance thermometers for

~ other than electrlcal equipment use shall be excluded.

General provision

Regardlng the prov181ons whlch are not descrlbed in this

- standard, all shall be in accordance with relavent

(3)

' Standard;
-Application condition
:The.Instruments shall be.applied under the following

1reguiar application conditions unless specified otherwise.

Altitude : . Sea level

Ambient : _AOOC, maximum

Temperature Minus 10°C, minimum
- DS02-39 .



2.1.4.2 TYPE OF INSTRUMENT

The type of instruments shall be in accordance with the

provisions shown in Table 1.

Table 1

Kind of
Instrument

Grade
(Class)

Indicating
Method

-Kind

Remarks

Veltmeter

1.5

Pointer Type

Ki3a, KW6 -

Ammeter -

" 1.5

Wattmeter

1.5

Reactive -
Power Meter

1.5

Frequency
Meter

Maximum .-
Indicating

Voltmeter

k&

DC Electro-
magnetic
Reset Type

Maximum
Indicating.
Ammeter

Synchroscope

Rl

Fault Time
HMeter

Indicating
Resistance
Thermometer

1.0

#+ Refer to Clause 9.6.5.5(2)
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Note: {1 Regardiﬁg the size of instruments, KW3c
Inétruments-ean be used only in a special case.
{2) The mark "KW" .in the column of kind indicates
square.drum-embedded type (wide angle scale). 3a
and 3c indicate 110.mm square, -and 6 indicates 80

mm square, respectively.

2.1.4.3 RATING
(1) Rated voitage and current of Acrinstrument
{i) 7 o fa3 .Ingtgﬁmenté used in ccﬁbinapion_wi;h_ﬁhe instrument
transformerf
Rated letage.of.iﬁstrument H .100V
Ratedlcurreht of instfﬁﬁent 1 SA ané 1A
fb).rlnétrﬁment; conﬁec£ed directly to the ciréuits.
Rated voltage of iﬁétrument + 150V, 300V, 600V
.Rgféd cﬁrfén£.of”in§t;;meﬁt ; In-acéérdance with
| (6)(b) and (6)(i)
(2) Rated voltégéland.ragéa qgrrent of DC instruments
.l‘i.atrec-l ;rol.tége of. iﬁé.trumeﬁt : 220V
(ﬁ) . R;tédavélﬁage'éf iﬁstrument : In accordance with
| o | with (6)(b) and (6)(i)
fé)..kétéa.frgq;ency

Rated frequency of AC instruments shall be 50 Hz.

- DS02-41 - ot
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(%)

(3)

(6)

with.thé folléwing:

Rated power factor and rated reactive factor

- The rated power factor of the AC wattmeter and the

reactive factor of the reactive power meter shall he 1.0
unless specified otherwise.

The response time of maximum'indicating voltmeter and
ammeter

The response time shall, in principle, bg 0.1 seqpnds.
Maximum scale value

The maximum scales shall, in principle, be in accordance

o
%

(&) Voltmeter : 150V, 300V, 600V, 9 kV, 300 kv

(b) Ammeter (General):50A, 100A, 150A, 200A, 300, 4004,
600A, 800A, 1kA, 1.2kA, 2kA, 3ka,

AkA

‘(¢) Maximum indicating ammeter: 150A, 300A, 4504, 600A,

§06A (éhéil be 1.5 fimes the CT
primary cufrentj
(d) Wattmeter  :  Shall be the value in (i) which is
| wcloserto thei?al#e.mgltiplied by {f}
thé-trénsformation ratio of PT or )
CT:by 1k# or 1 MW. However, the
scale of -100Z —.0-;_1602 shéil be
appiieé ;t.thérﬁlace’ﬁhere the
direction of power flow is expected

to change,

- DS02-42 -

S-aEP



()

&7TE

(e)

(£)
(g)

T (h)

(i)

Reactive power meter:Shall be the value which is

Freguency meter

close to the value multiplied by
-the transformation ratio of PT
or CT by 1lkVar or 1MVar.
However,
For generator: -40% ~ 0 'a 1002
At the place where the direction
of power tidal current is
expected to change:

—SOZ.w 0~ 501

43 to 55 Hz

Fault time meter : 3 sec

Indicating resistance thermometer:

0 to 100°C

Standard maximum scale value in case the above values

are difficult to be applied:

" Shall be 1, 1.5, 2, 2.5, 3, 4,

_5;.7.5 or-the.ﬁalues muitiplied
by their integrai times of 10.
However; in.case 6f wattmeter
;nd.feacfiﬁe powef.ﬁeter, the
above val;es, and 1.2, 1.25,
‘2.4, 4.5, 4.8, 6, 8 and the
v;l;es mﬁlfiﬁlied.b} their power
timés.of integer of io, shall be

applied.
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{(7) Extension scale
The ammeter (maximum indicating ammeter is excluded),
wattmeter and reactive power meter shall be the extension
scale of 30% of the maximum scale due to designation.
However, the extension.scale of amméter.for the motor
shall be 100% of the maximum scale unless specified

otherwyise.

2.1.4.4 CONSTRUGTION
(1) Generai
Instruments shall have constructions suitable for
respectlve purposes, be strong enough mechanléally,
electrically and therm&lly, ‘and shall have #urab;l;ty
characteristics. | - | .
The measuring elements shall.be accqmmodaied in & sditable
_outside ﬁox‘in ordef‘to pfotecﬁ théﬁ.ffom_incominé.of rust
and damage due to foreign mafters, aﬂ&.their front glass
can easily:be removed aﬂd exchanged. |
(é) ééaie |
| (a} -Diai} :for.tﬁe‘dial, aluminium or materials of similar
property or one hav1ng superior proéertles shall be
applled and the surface shall be white or silver and
shall not be dlscolored The scale marks shall be
black-colored.. Héﬁeﬁer,‘the extension scale ﬁafk

shall be red-colored.

- DS02-44 -
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(b).

(c)

(d)

Number of scales and reading of a scale: The total
numbers of scales of instruments (extension scales |
are not included) shall be 20 to 100, and reading of
a scale shall be 1, 2, 5 on the values multiplied by
their power . times of integer of 10.

Width 6f‘division: The width of a division shall be
more than 0.8 mm within the effective measuring range
of Instruments. However, the width of a division for
a frequency meter shall be more than 1.0 mm.

How ‘to mark the scaley

For the figﬁres on the scales of Instruments, numbers

of‘less than four (4) figures shall be used. - The

~ figures shall be easy to read and be positioned in
. such a way. that the figure can clearly be distinguished
~from those between the figure.

-those between the figure,

The values-in the scale shall be of single and double

scale type, and the figures on the scale shall be

- black-colored. However, the figures on the extension

-.scalé shall be red-colored.

The scales of a wattmeter and a reactive power meter
Whiqh‘are used in combination with a transfer shall
be graduated up to the nearest value to the rated
current of the instruments, and the values on the

scales.shall be in accordance with (6)(i}.
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Example: Regarding the me;hod of graduating the

‘scale of the rated 100V,.54 three;bhase-wattmeter
of PT6,900/100V and CT600/5A: the scale is
graduated up to S55MW and the valués on the
scope are indicated-up-to:50Mw-since the -
product of transformation ratio to three—phése
becomes approximately 35MW. .

The scale of -the synchroscope shail.be
graduated 0 at the top center, and +30
degrees shall be graduated at intervals of 5
‘degrees.

(e) Direction of. gwing -
The scale of instruments shall be, in principle,
graduated in such a way that the measuring value may

" increase from left to right facing the instrument or
from bottom to Top. The Scalésfofuthe wide angle
meters shall be graduated so that the value increases
in a clockwise direction.

In the case of scales of instfument%-which do not
have 0 at the end, the clockwise or upward direction.
facing the inétruments shall be positive. .

.In the case of scalés-of-reactive power"meter;-the
left side aﬁd the right sidé facing the meters shall
be lead and lag, respectively. .

(£) Extensidn scale
The extension scales shall be graduaped with red

scale marks and red scale figures.
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(3)

(4)

(3)

Pointer

For the materials of pointers, aluminium or materials of

higher quality than aluminium shall be applied, and the

"shape shall be, in principle, of spear type. The pointer

shall be black-colored, and the maximum indicating laid

needle and the minimum indicating laid needle shall be

red-colored and green-colored, respectively.

Intervals (disfance) between pointer and dial

(a) .The interval between pointer and dial'shall'not
exceed 3 pm.- However, the-intervai.betWeen'the
poiﬁter_of Instruments with laid needle and its laid
needle shall be less than 1.5 mm.

{b) The interval between the inside wall of the steﬁped
dial and tﬁe pointed head of the pointer shall not

) exceed 47 of the length of the peinter. However, the

interval shall not necessarily be made léss than 1.5
R,

Zero adjuster

. For the Instruments having control springs, zero

adjustment shall be safely and completely provided without
removing the outside box.

Therefore,: the Instruments shall be completely insulated

“from the electricicircuit, gnd the adjustable range shall

be 107 each. of the length of the scale toward both sides

-of the zero position..
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(6)

{7)

(8)

Laid needle return mechanism

The laid needle shall easily be returned: from the front
manuﬁlly, and at the séme:time, an-electromagnetic return
mechanism shall be provided. Thé.pﬁwer source for the

electromagnetic return . mechanism shall, in principle, be

.DC 220V, and it shall work without any trouble though the

value may change within the range of 80% to 130%.

Front glass

The surface shall be such-that rust shall net adhere to
it, and the glass shall be of a shape which shall not
allow reflection of rays.

Terminal mark

. The mark shall be indicéted on the: terminal -or near the

terminal in accordance with the following instructions so

as to make clear the connecting position.

(a) In.the“césé of ‘AC instrument of two (2) terminals, the
terminal on the right side or upper pért Iooking_from
the front of the instrument shall be the positive
electrode. .+ and - shall be marked on the positive
and negative.electrode of the terminals,
respectively.,

(k). In the_case-of.wattmgtef, + or other appropriate

~ marks shall be ﬁut on the coil-side terminal of the
voltage circuit.terminalﬁand_the'cu;rent circuit
terminal having an identicai poiarity'with the éboﬁe

voltage circuit.

.- DS02-48 -
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(9)

(10)

(11)

{c) In the case of polyphase instruments and instruments
having more than two (2) kinds of measuring range,
marks shall:be put on the terminals or other appro-
priate spots, and a connection diagram or instruction
ménual shall be attached in order to make clear the
application method.

(d) In the case of shunt and multiplier which are
specified to be combined or have an impedance box
annexed; marké shall be put on in order to make clear

the connecting method of the terminal to the
instrument.

Coating of the frame of isntruments

The frame of the Instrument shall be of frosted

finishing, and the color grades shall be in accordance

with N1. |

AC external shunt and multiplier

the grade of shunt and multiplier to which any

combination wifh special Instrument is not specified,

shall be 0.5 qlésé; In case they are used in
combination, thg grade applicable to the conditions
specified in this S£andard shall be applied.

Resistance temperature detector {RID)

For the RTD which is combined with the instrument of

indicating resistance thermometer, an RTD of more than

1.0 class shall be used.
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L (12)

Shape and dimension
The instruments shall, in principle, be square

drum-embedded type (wide angle scale),
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