2.1,5 LOCAL CQNTROL PANEL
List of'SﬁeciEicﬁﬁiongw
Item l ' | Specifications
Iﬁdoor use type Some are double door construction with
glass window
Components to be mounted on the front
door ..... Name plate

Components to be mounted on the inside

(ﬁ) door ..... (Lamp, CS, COS, PB, name
o plate)
Outdoor use type "~ ' Double door construction with water

ﬁroéf glass window

iComﬁonents to be mounted oﬂ the frontr
door .... Name plate

-Components to be mounted on the inside

door ..... (Lamp, CS, COS; PB, name -

plate)
Supporting method Wall hanging type or self-standing type
(l) - Door _ . To be of double door construction. Both

doors shall be provided with the hinge
at the left side and the handle with key
at the right side

Grounding terminal To be provided

Key ' . Keys shall be provided for both outdoor

and indoor wuse

- DS02-51 -~
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2.1.6 GROUPING OF THE CONTROL POWER SOURCE
Grouping of the DC and AC control power sources shall be, in

principle, based on the following examples.

Example - 1
M/¢c (p/c)’
DG GROUPING ' LK@ :
ACB___—' : = 0 o} OPERATLIG CIRCUIT |
o : | o {5 CLOSING CIRCUIT | e
5,\?—%; L i TRI? CIRCUIT i\)
ACB -

S © L5 orzumc CIRCULT
Log‘z_@‘[?-:cwswc CLRCUIT
. . : : : IRIP C1RCUIT

]
l
{ .
|
t

= DITTO =~
' L - DITTO - :
ACB TRLE CONTACT SHALL BE U |
USED FOR ANNUNCIATION . .
NOTE: _ . - ___BTG_BOARD (AUX. PANEL)

5@ _
ACB: AIR CIRCULT BREAKER o _ :
'KS .1 KNIFE SWITCH : 2 l Z BUS |
B0 : UNDER VOLTAGE RELAY ; TRANSFER £y
S e LA
M 2 ]TURBINE
: ‘ Z PROTECTION

s .
i _LOJ\(O-Z® ?}—‘}BdILER

PROTECTION
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. 380¥~220V DISTRIBUTICN 220V DISTRIBUTION

Example - 2

BOARD

.

BTG BOARD (AUX.

PANEL)

\beégl—ag——

WORK,

-
v
>

]

’

B

ACB TRIF CONTACT

—

ANN (ACB TRIP FOR
THE INSTRUIMENT
CONTROL)

L@ 8

i
t
!

BOARD TOR SITE

Notes:

ACB TRIP CONTACT

(1)

(2)

ANN (SITE WORK POWER
SOURCE FAILURE)

Lﬁg}__ ]CONTROL-I .

l__ ' ]CONTROL-Z
@ —=—

| ]RECORDER

LIGHTING

INSIDE THE!

PANEL
PLUG

|

80. ANN .(Loss of DG GControl Power Source)

27 ANN (Loss of AC Control Power Source)

Enclosed fuse.

Section plug

Current limit fuse with the melting indications

.shall be used.

ACB on the_distribﬁtion board is to be provided for

the short-circuit protection and, therefore, it

shall withstand the short-circuit current of the

circuit.
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{(3) Current rating of the fuse shall be determined 80 as
to provide sufficient margin to the rating current
of the circuit. (Two (2) kinds of fuses shall be
used, one for the closing circuit of M/C and P/C and

the other for the other control circuits).

2.1.7 PIPiNG'AND'TUBING FOR INSTRUMENTATION

2.1.7.1

3.1.7.2

PRIMARY PIPING

Primary piping shall be iﬁnéonfbrmity with "Primary Piping for

Instrumentation" in Clause 9.11. _ L {'>

TUBRING

(1) Material for pneumatic signal tubing shall be as foliows.

(2)

{8} Material: Soft annealed, seamless, PVC éovered
copper tubs

(b). Size (mm):

--Outer diameter @ 6.0 10.0 iz.o

Wall thickness - 1.0 . 1.0 1.2

{c) Fitting: TFlared brass fitting
Internal tubing method : : _ : (@}
Internal tubing of panel and board shall be Cﬁeat'tuﬁihg
and/or bundle tubing. Tubing shall be aimed at the easy

maintenance and beatiful sppearance.

- D502-54 -
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7. ST

%.2 STANDARDS OF ELECTRIG MOTOR
These standards are applicable for general purpose motors to be
used in a thermal power station, and are not applicable for special

motors such as miniature motors for control equipment.

2.2.1 TECHNICAL INFORMATION

2.2,1.1 SELECTION 6F SPECiFICATIOﬁ
Selection of specification for motors to be used in a thermal
poﬁer'ététish'sﬁall bé made in good coofdinéﬁién with driven
equipment and with'othér electric faéiiitigé.éﬁ.improve
reliability of the entire plant and to deﬁoﬁstrate highest

function of the plant.
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2.2.1.2 RATING

(1

2y

(3)

the Engineer and the Contractor.

Kind of rating

The rating of all motors shall be based upoﬁ[contiﬂuous
operation.

Regarding the rating of motors opergting oniy‘a short time
such as for the motors furnished tq the valves ganibe
based upon short time opefation (15 minutes:in ninimum) .

The final time shall be decided after discussion between

Aﬁﬁient ﬁempérture

Inddor. ”4000 “

outdoor 50°

Voltage classification by.capacity

Capacity, voltage, and phase of motors to be used are as

follows:
Kind of Capacity Voltage  Phase remarks
Source Classification (V)

150 kW or larger 6,600 V 3

{Note-1) ' {ﬁ

Less than 150 kW 380V 3

and 1 kW or larger
AC All motor operated

valve

Less than 1 kW 220 V 1

(Note-2)
DC o 220 V 1
- DS02-56 =
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Note -~ 1

As & general rule a motor of 150 kW or larger shall

be fed by high voltage power supply, but a motor of

less than 150 kW may be :fed by high voltage supply in

case that’ the motor is located for distant from low

voltage supply source and-largef'siie of cables and

conduits to be used do not justify use of lower voltage
against use of higher voltage.

A motor of 150 kw or larger may be fed from high voltage
power supply in case that the motor is located outdoors

very near to BBOV power supply source while no hlgher voltage

power supply is available in the aresa.

In thls case, bordar llne of 150 kW shall be decided

con31der1ng above matter and best and proper selection can

. be made by the Contractor and shall be got approval of the

 the Owner and the Engineer.

Note

.__2,_
In general, a motor of less than 1 kw shall be fed by
220V power supply source but a motor'of less than 1 kW
fo be fed by an eﬁergeney diesel engine penerator

bug shall be=rated at 380V and careful-atténtion has

to be paid on selection of motor voltages.
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(4}

(3}

(6).

Insulation class
. Above 1 kW B or F (Temp. rise B)
Below 1 kW . Bor E- -
In general, insulation class to be used is either B or E.
Theé motor to.be located at the place of high temperature
_shall adopt higher class of insulation than specified in
this standard.
Type of enclosure
Typé of'Ehclosure and Type of
Kind Protection s
of Capacity . _
Source Classification Place of - Type
Installation
150 kW or larger Outdoor Tétally enclosed
Indoor Drip proof
SR ‘protected
. Less than .150 kW .. Outdoor Totally enclosed
AC and 1 kW or larger
' - Indoor ‘Drip proof
protected

Less than 1 kW
and motor operated’
valve

DG

Space heater

Totally enclosed

Totally enclosed

A space heater-shal1 be furnished for all motors of 75 kW

or larper,

A space heater shall also be furnished for a motor of less

than 75 kW, if the motor is to drive an auxiliary equipment

normally stand still and located outdoors.

- DS02-58 - . -
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(7

(8>

Basic specification
Basic specificatien of AC motors are as follows:
Phase + three-phases
Type . 1. Squirrel cage type induction motor or
.Special cage type-induction motor

.Starting . : o
method :  Full voltage line start

A squlrrel cage type or a spe01a1 cage type 1nduct10n

motor shall be used as standard and & wounded rotor type

induction motor shall not be uaed for general purpose
except for over head crane application ete. where speed
eonttol featdre ie requifed. |

Therenia no ataddatd for motera for instruﬁentation, those

for control and DC motors, and specification for those

motors shall be determined on case by case basis.

Nodeeiledel

Se far as there is not specaally.deaerlbed noise ]evel of
all motors‘shall be less than values shown in the
follow1ng

Sound pressdre leaellshall be measuted by edulvalence A

scale and 1ts level shall be less than 90 dB(A) at point

where located at the distance of one (1) meter for

'horlzontal dlrectlon from the surface of motor ca51ng, and

l 5 meters hlgh floor level

-~ DS02-59 -



2.2.1.3 STARTING UP CHARACTERISTICS

Starting up current of an induction moror.shalllbe less than
6502 of rated current as .a general rule. |
As for starting current of a larger motor such as 1,000 kY or
larger, and high voltage motor starting up current is reguired
to be in the order of magnitude of 400 to 5002 of the rated
current to keep voltage drop wrthln a proper limlt, and a
spec1f1c percentage flgure for each 1arger motor shall be
dec;ded after dlscussion between the Engineer and the
Contractor on case bf case basis. | o

' Sufficient rerqne ehail-ne pr0vided-te.con£r01 the valve
against maximum differentiei preesure and etatic.nressure at

' éOZ of the reted voltage; | o

A motor for thermal power statlon anpllcatron shall be designed
and manufactured to w;thstand thermal and mechanrcal shock due
to rushing current which occurs at instantaneous interruntron-
of‘pewer snpply-enring'rrenefer or change oeer 55 pener supply
source. | | o |

Starting current of DC motor shall be kept less than 150 to {

2002 of rated current by usrng a starter.

As it takes some deflnlte tlme for a DC motor to reach rated

speed, a designer_ie requlred to cerefully determlne to

specify and.to design a sterting np cdnrrol”cireuit so that the
. DC motor reaches the speed-whichierieen equipmenr requires

within a time required by the purpose.

- DB02-60 - .
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2.2.1.4

Special attention in this regard shall be psid for a DC motors
to be used for safety protection of plant equipment during
forced shut down of the entire plant such:as an emergency
bearing oil pump..

When a motor is started, especially during rainy season,
resistance of field winding is reiatively small due to lower

temperature of winding, and therefore larger which results in

-lower speed.

As motor temperature goes up after startup, resistance of

‘field winding increases and accordingly becomes smaller which

causes rotating speéd to iﬁcrease.

A iétaliy enéloééd self.cooléd f}pé motor.haé thermal ﬁime
constant of about one (1) hour or longer and therefore ﬁimg
required for a ﬁérmoéof to.reach constant spged is one (1)
héur.or.loﬂger. o | N | |

As a DC mbtbf'fofwéaféty‘prdéection.of équiﬁmént is required to
demonstrate it’s funcgio;.fﬁily Qﬁilé #he.en£ife plént.ié
forced to be shut.dowﬁ, the méﬁéfﬁéhéll ﬁot Bé tripped out by
over load, hﬁt an aiﬁfﬁ shéll ﬁe ihitiéted by a therﬁal switch

as an indication of over losd.

CRITICAL SPEED
The critical speed of induction motor shall be out of range

+20% rated speed,
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2.2.1.5 MOTOR OPERATED VALVE .
These specificationé are applicable to motor's and auxiiiaries
fpr motor operated valves.
These electric motors shall be designed especially for
heavaduty service in a power.plant. .
__The motor shall be eéuipped with. limit switch box-and

push-button station.

2.2.1.6 CRANE MOTOR
Mdfogs:sﬁéll be 6f alte;naﬁiﬁg;éurkent.wound.rotor type, in
-Jpriﬁéiﬁle. | | o | ”
This specification shall apply to the”cfaﬁgxinsfalled indoot
6nly- S . . _ o
‘Motor intéfmitteﬁt éiﬁé-ratiﬁé.shéll bé nqtuless than 60
'ﬁinutés og'néﬁ ieéé than 25% of ioad3tiﬁe ratel(ED),imétof
horsepowef required to drive the furnished equ{pmenﬁ at ﬂbe
.méQimum design point.gf the equiﬁment sﬁailrbe decided ag.QSZ
voltage of the rated.vdiﬁage; | | |
.Sﬁééd rafing shall bé appliedlin-aCCordance w;;h the.s;anda;d
55 spécifiéd. | -
Wound rotor secondary voltagé shéll be in acéardance with the

standard.

- DS02-62 -~
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2,2.2 ACCESSORY

2.2.2.1 TERMINAL BOX

C2.2.2.2

(1)

Terminal: Box

4 separate terminal box shall: be furnished for main power
circuit and for space heater circuit respectively.
Construction of a terminal box shéll meet the- following
equipﬁeﬁts: ih principle.

More than four surfaces out of six (6) of a ﬁigh voltage
tggminal box. can be removed as part of a cover for
easier ihstallation and maintenance.

A téfﬁiual box éhgii-be 50 ﬁonstructgd that it can be
installed in thé fieid in any one directin of vertical

up, vertical down, horizontally right or horizontally

-left.
A terminal box for indodr installation shall also be
water proof construction against pouring of large amount

~of water from above even in the case-it is installed

vertical up direction.

.Lead wires of a motor shall be sufficient-in length to

make-easier’conﬁection-with outside cables. Lead wires of

a high voltége-motor shall be fixed firmly by a support.

OUTSIDE CABLE CONNECTION TERMINAL
A motor shall have clamp type terminals for connection with
outside-cablesﬂ The terminal sizes shall be decided after

discussion between the Engineer and the Contractor.
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2.2.2.3

2.2.2.4

2.2.2.5

A THREADED HOLE FOR CONNECTION WITH A CONDULT
A threaded hole for connection with a conduit shall be
furnished for each terminal box and it's'size shall be decided

after discussion between the Engineer-and the Contractor.
GROUNDING TERMINAL
A'grdunding terminal shall be a fastening type and it's size

shall be as shown below.

: . ' , , Number of
Volta Size Groundihng Wire
&% ' ize of Gr & Grounding Wire ‘,}
220 V. Less than 11 kW 38 mm? One
12 KW - 29 kW 60 mm>
. 380V : : : "'é' 5 - One
Larger than 30 k¥ 100 mm
6.6 KV ' 250 fum’ Two
_ Less than 1 km 5.5 mm2
DC 220 V. . R L . : One
" Larger than 1 kW 38 mm?

Both.a motor frame and a terminal box for 6.6 kV shall be

groundéd seriously connected. |

Cable sheath is=g;oundéd in a metal clad switchgear or in (“@
panels or boards, thereforé.no grouhding terminal for a cable

sheath is required in a motor terminal box.

COOLING SYSTEM

‘The cooling system for -motor shall_befairlcooled'typEy
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2,2.2.6

2,2.2.7

2.2.2.8

SPACE HEATER

A space heater shall be sized to keep inner temperéture of a.
motor well above dew point while motor is shut down and shall
be installed easy for inspection and replacement work.

Terminal voltage of a space heater shall be 220V.

TEMPERATURE INDICATOR

A dial type temperatufe indicator for bearing and stator
winding temperture measurement shall be.furnished for all high
voltage motor. The sensor of stator winding shéli Be placed in

slot portion two sets per phase,

NAME PLATE

A motor shall have its own name plate and a marking plate
showing direction of rotation.

A name plate showing details at raﬁinglshall be of black
charactefs on silver background and it’s item shall be as
follows. |

A mérking piate shoﬁing direction - of -rotation shall be of a
black arrow showing.direction of rotation on silver back-

ground.

Material of these piates shall be stainless steel for outdoor

iﬁstaliﬁtion and manufacturer’s standard material for indoor

installation.
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2.2.2.9

Name and number of phase
Type

Output

Kind of rating
Insulation class

Speed

Frequency

Number of poie

Voltagé.

P
L

Sécoﬁdary fﬁlt;gé
(In éase of wound motor)
Curfént
Secondary cuffent (In case of wound motor)'
Number of manufacturing
_Date of manufacturing
. Manufactﬁrer
Code

Excited system (In case of DC motor)

O

LADDER AND PLATFORM
A ladder or a platform shall be furnished for a motor if such
is found out to be necessary for maintenance and checking of

operating condition,

-~ DS02-66 -
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2.2.2.10

2,2.2.11

BRUSH AND BRUSH HOLDER

Brush shall be carbon type suitable to rotation speed,
current dépsity etc. Spare brush shall be furnished for at
lgést.five {5) years operation, unless otherwise specified.
Brush holder shéll bé fabricated of insulation material and

be arranged to be easy maintenance for brush.

BRAKE
Métof shall have a automatic brake which has sufficient brake
torque capability based on the motor maximum torgue.

(In case of ovéifhead crane)

2.2.3 INSTRUCTION BOOK -

Instruction book shall ‘include at least following items.

(L)

(2)

(3)

(4)
(5)
(6)

(7)

(8)

Outline of the specification

Gqﬁdition of operation (Ambient condition, frequency of
start and stop etc.)

Special treatment done beforg shipment 

Ventilating system and it§ eibi;nﬁtion ﬁiﬁh illustration
fbhtiiné ;Eécifica£ibn of screens.ana filﬁers |
Types of bearings and their catalog numbers

Guafanteed life of the ball bearing or the roller bearing
used : |

fype of lubrication} @etho# to éuﬁply lubricant,
}ééoﬁménéed inspécti;ﬁ méthod of iﬁbricént; recommended
frequéncy.bf'replgciﬁg lubricant, and épeéificatipn'of

lubricant
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4

(9) Shaft axial clearance

(10} For a motor.with preséurized 0il lubrication system,
following shall be included.
Design oil pressure in operating condition at bearing
inlet.
0il temperature rise while lubricating oil goes
through a bearing

(1) if a bearing temperature relay is furnishéd, explanation
on relay conéaéﬁsébtion an&lsﬁalllbe inéléded.

(12) If a mbtor“is'of sbecigi désién; fuil e#planatioﬁ on
special features shall be included... |

{13y If a motor is of DC type, type of brushes, name of brush
supplier and allowable operating time without brush
replacement shall be included.

(14) Other recommendation and .information for maintenance

DATA AND DRAWING
Data and drawings to be submitted.
Foliowing dats and dfawingé éhail be submitted with the proppsal

and with suppiy of a motor;

Kind . -+~ -+ . 'Name- . o - ‘Remarks
With a proposal List of outline Refer ‘item (1)
specification '
For approval before List of detailed in- - Refer item (2) .
, - - - . formation on motors:: e
Final drawings for. ‘Motor outline drawing - Applicable for

manufacture DC motor
Terminal box drawing R .

Connection diagram

- DS02-68 = - .
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2.2.4.1 LIST OF OUTLINE SPECIFICATION

No,
Purpose.

Quantity

Outline

Specification

Remarks

Qutput

Voltage

~ Frequency
Speed

- Type of

Enclosure and

. protection

Indoor or outdoor

Vertical or
Horizontal

Type of rotor
Rating

Type of Imsulation

.Sﬁarting method

Space heater
Manufacturer

Weight

- D502-69 -
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Boiler feedwater pump'

4
500 kW

6,600 V

50 Hz.

1,500 rpm

Drip proof weather
protected

Indoor -

Horizontal
Special cage
Continuous

F (B, Temp. rise)

Directo on line start

Yes

27,000 kg



2.2.4.2 LIST OF DETAILED INFORMATION ON MOTORS

No.

.10,

11.

12,

13.

14,

15.

16.

i7.

i8.

19.

20.

2%,

22.

Item

Purpose'

Quantity

Frame No.

Type outdoor/indoor
Type of enclosure
and of protection

Rated output

Rated voltage

Rated frequency”

Numbers of phases
Starting method
Numbers of pqiesrl
Rated ro£é£iné speed
Hourly rating

Type of insﬁlation
Max imum allowable.
Rated current

No load cufﬁenﬁ-
Starting current
Starting torque

Maximum torque

Power ‘factor at rated

load
Efficiency at rated

Slip at rated load

Unit

kW

‘Hz

- DS02-70 -

(Example}

Air preheater oil
pump

4

8,760

Outdoor _
Totally enclosed
Deep slot squirrel

‘cage
“0.75

380

50

3
Direct on line start

6

991
Continuous

B i

70 (Thermbmeter)

34

25

300
205
296

85

80.0

4.4

(3
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No.

23,

24,

25.

26.

27.

{:) _ 28.

29.

30.

@ 31'

32.

33.

- 34,

35,

Lg-€

~.Item Unit
Rated torgue “kg-m
Direction of rotation
(viewed from driven
equipment)

Reverse rotation

Space heater wvoltage,
capacity

Location of terminal
box viewed from driven
equipment )

Type of terminal box
for conduit connection

Size of cable 7
connecting teérminal

Main 1e§d : mm
Heater iééﬁ "
Lead fbf_?
temperatuée
detection

Size of grounding mm
terminal

Type and number of
bearing .

Specification of
lubricating ecil or .

grease
Required oil 1/min
qugantity

' required cooling 1/min

water

.Connection with

driven equipment ‘. -

- DS02-71 -

(Example)
50

GClockwise

Possible

None

None

Right

None

None

38

Sealed ball bearing
No. 63305

Grease #1

None

None

Direct coupled



No. . Item . Unit (Example)

36, Bearing axial .mm
clearance
37. Size of.main lead mm? . . 8-
38. Air gap mm 71.5 B
39. A110wable- Stand sec. 8

locked rotor. still

40. Allowable = 1In Ope- 5
‘locked rotor ration :

41. Moment of inertia kg»m2 50
motor

' 42. Time required for sec. -3

acceleration
(coupled with driven
equipment)

43.. Allowable frequency : ' Once in every 15

' minutes
44, Weight kg 50
45. Noise | dB(A) 72

46, Manufacturer
47. Standards based IEC
48. Power supply source

49, Remarks

Rated field current shall also be shown-in ;Item;ls.Raigd
current” if the motor is DC typé. Type and name of.ﬁagﬁfacturer
of special spare pafts such as carbon brushes sﬁéil_be;ﬁémtioued
{n "Ttem-49 Remarks".

Rivised list shall be submitted when.specificationsrorigina;}y

intended are modified, chahged or revised.
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NEMA's or equivalent standard Frame Size shall be used to f£ill
out *Item-3 Frame No.".

Manufacturer's frame size may be used, if a manufacturer has its
own frame size and a list of frame sizes ié submitted to the
Owner and ;he Engineer.

A vertical ﬁype motor shall positively identify itself. -
Manufacturer's proper description on location of a terminal box
for a vertical motor shall be used to fill out "Item-27 Location
of Terminal Box".

For "Item -43 Allowable Frequency of Start and Stop", it is
preferable that allowable rotor temperature, on which a1lowable
frequency -of start .and stop are figured out, is also mentioned in

this item.
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CABLE AND WIRE

2.3.1 TECHNICAL INFORMATION

The specification of various cables and details applied shall be,

in principle, in accordance with "Selection of Cable and Wire® in -

the attached sheet and "Cable Specifications” in Item 2.3.2..

In selecting the type, cross sectional area, and number:of cores -

of power cable, decision shall be made based upon the ambiéent
temperature, laying method, length and load capacity, and short
circuit capacity. However, the voltage drop in the power cableé
shall not exceed 2.52 against the rated volfage at a rated
current, and the power cable shall a size-in order to
sufficiently withstgnd the fault current within.the.time when the

fault is removed by the function of the main protection.

- Ds02-74 -
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Selection of Cable and Wire

.NOminal

‘ » . ' - | Number ‘
Ki“d- _ Use voltage | - Spec;ficgtion._. ~of core Réma?ks.
Power 4,160 6,000V | High-voltage cross-| 1,3
clrcuilt volt : ey a _
power linked polyethylene
insulated vinyl
sheathed cables
(hereinafter CV)
460, 600V | Cross-linked 1,2,3 | Min.’
220, 110 g ' 2
volt po.lyﬁe.thylene. 5.5 mm
power insulated vinyl
sheathed cables
(V)
Control | Control 600V Polyvinyl chloride | 2,3,4, Minfz
. = : 2 mm
and insulated and 5’657’ )
Auxiliary ; _ 9,1 Min.
cireuit sheathed control 3.5 mm2
cables (Importan
circuit)
(herednafter CVV) .
Panel 600V -Polyvinyl chloride - Min.
and - " l'insulated wire 2 mm?
board o :
(hereinafter IV)
Lighting | 600V Heat resistance - Min.
. - 2 mm?'

%)

polyéinyl insulated
wire '

{hereinafter HIV)

. DS02-75 -



Rind Use Eg?ﬁ::é : Specification ggmzzie Remarks
Communi- | Paging Polyethyléne_insu—r - épeakef
catlon | lated polyvinylé : Min.
Circult S , .

. insulated-chloride 0.75 mm
jacketed with '
_shield
"Polyethylene insu- - Hand set
lated, mulbi-pair Min.
polyvinyle-chloride 0.75- mm- -
jacge;ad with |
shield .
Telephone Twiétédi éingle - 0.9 mm
conduetor, poly-
eth&lene iﬁsulatéd,
multi-pair, poly-
Yiﬁyle—éhloride
'jaéke:ed, color~
coded.with shield
(bereinéfter(IEVé)
Special Less than | 600V GOQv,tgfulon insu~ Min. 3.5 mn?
Circuit - | 220°C lated wire Saot blover,
‘ | | ' igniter,
:.turbine .
safety
valve, etﬁ;
- D802-76 -
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' Nominal y - { Number -
Kind ., Use voltage Specification . . of core Remarks.
Spacial Electro.| 600V Coppar shield cable 154 kV
Clrecuit S | stle
h | shield (hereinafter CVVS) switchyard
i
e
1 _
d | Mag- 600V Copper and iron PD auxdiliary
aete shield cable circult be-
(Cvvs) tween 154 kV
swltchyard
and power
station
Instru~ 600V Thermocouple com- Special
ment and e
computer pensating wire meterlng.
with copper or
aluminum shield
600V Polyethylene insu- Specilal
lated twisted palr instrument
core shield cable
Ground~ | Grounding - Bare annealed
ing

stranded copper wirej

- D802.77 -




2.3.2 CABLE SPECTIFICATION
2.3.2.1 POWER CABLE
(1) Conductor
The conductor shall be the.oné made by twistihg togethéﬁ
the annealed copper wire. |
(2) Insulating material
As insulating'materiél{ cross—linked_poiyethy;ene shall be
as far as possible uniformiy sheathed over the conductor.
In régard to the thickheés:of the insulating'matérial. the
average of the values measuréd at sévgral points:of.a same
section shall be more than 90% of the value prescribed in
standard,
However, the minimum thicknesé shall be more than 80I of
the value prescribed in séandard.
(3) Quantity of'Eabierﬁbres |
The quantify of_céﬁle cores shéll be single core, double
core and ffiple cbfe. |

(4) Identification of cores

Single core Red

Double coré _ Bloﬁn; blue

Triple core .: Red, yellow, blue
- Dso2-78 -
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(3)

Sheath

in regard.to the thickness of the sheath, the average of
values measured at several spots of a same section shall
be more than 907 of the value prescribed in standard.
However, -the minimum.thickness shall be more than 851 of
the value prescfibéd in standard.:

The color of the sheath shall be black for low voltage and
red for high voltage ds a standard.-

The sheath of ‘6 kV cable shall be non-combustible.

2.3.2.2 CONTROL CABLE

(1)

(2}

(3)

Conductor
The conductor shall be the one made by twisting together
the annealed copper wire.

Insulating material

As an insulating maferiai, polyvinyl chloride shall be as

far as possible uniformly sheathed over the conductor,
In regard to the thickness of the insulating material, the
average of values measured at several points of a same

section shall be more than 90Z of the value prescribed in

standard.

'However, the minimum thickness shall be more than 80Z of

the value prescribed  in standard.

Quantity of caﬁle cores

The quantity of cable cores-éhall be 2, 3, 4, 5, 6, 7, 9
and 12 cores as a standard. Howevef, special

heat-resisting cables shall have cores of less than 6.

- D502~.79 -



{4)

Identification of core

The identification of core

s 'shall be provided in

accordance with theé following.

{a) The cable with less t

by coloring the insul

han 6 cores shall be identified

ating materials or the surfaces

of the insulating materials 'as a standard, in

accordance with the following:

Single core
Double core
Triple core
Four core
Five core

Six core

Black -

Black, white

Black, white, red_

Black, white, red, g:een

Black, white, red, gfeen, yellow

Black, white, red, green,

yellow, brown

Seven core

- DS02-80 -
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Order

of
cores

10

11

12

(5)

(b)

Ydentification of the cables with nine or twelve

cores shall be provided by the spiral marking method

indicated below:

Color

Blaclk

White

‘Red

Green

Yellow

Brown

Blue

Balck‘spiral on a white
ground '

Red spiral on. a Whiﬁexground

.green spiral on a white.

ground

Yellow spiral on a white
ground ' :

Brown spiral on a white ground

Sheath

the value prescribed in standard.

- D502-81 -~

Remarks

Spiral marking methed

In regard to the thickness of the sheath, the averagefof
values measured at several points of a same section shall
_be more than QOZ of the value prescribed in standard.

However, the minimum thickness'shall'be more than 857 of

The color of the sheath shall be black as a standard.



2.3.2.3 COMMUNICATION CABLE

Communication Cable for Paging System and telecontrol system,

etc.

{1) Conductor

The conductor shall be the one made by stranding the E

annealed copper wire.

{2) Insulating material

As insulating material, cross-linked polyethylene shall be

sheathed over the conductor as uniformly as

possible,

In regard to the thickness of the insulating material, the

average of the values measured at several points of a same

section shall be more than 90X of 1 mm.

However, the minimum thickness shall be more than 80% of

1 mm.

(3) Color identification of insulating materials

In order to make it possible to identify. the respective

cable conductor cores, the respective cores shall be

color-identified as specified in the following table:

Color of cores
1st pair 2nd pair
Two cores x 1 pair . Red and white
Two cores x 2 pairs Red and wlite - Blue and white

Two cores x 3 pairs Red and white Blue and white

-~ D802-82 - -

3rd pair

Green and white
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(4)

" {3)

(6)

(7

(8)

Pair of stranded cable
A pair of cores shall be stranded in a clockwise
direction. In order to finish-the'straﬁded cables into a

round form, an appropriate intermediary material shall be

. provided. Then, the stranded cables shall be winded with

plastic tape,

Electrostatic- shielding :

Electrostatic shielding'braiding”shall be provided

uniformly with tinned soft copper cable.

Density of braiding: about 702
Fabrication
Required number of cores shall be stranded clockwise and
winded with plastic tape. Moreover, in order to finish
the: cahle into a round fofm, an appropriate intermediary
maﬁefi&l éhall be provided.
Sheath
In regard to the thickness of the sheath, the average of
falues measured at sgveral spots of a same section shall

be more than 90% of 2 mm.- However, the minimum thickness

‘shall be more than 857 of 2 mm.

Color of sheath

The color of sheath shall be yellow.

- D802-83 -



2.4 CABLE TRAY

2.4.1 DESIGN
In designing the route and.capacity of the cable tray;'due
consideration shall be given to the design of a 'more economical
route and capacity by sufficiently studying the layout of
equipment and the cable schedule as well as sufficiently
adjusting the route of machinery:-piping, etc. However, in case
of special conditions where the cable tfay'is cbmpléte'to be
installed side by side with a high power current circuit or pass
through a high temperature part, countermeasures shall be taken
in each case.
The occupying ratio, X shall be designed based on upon the
following as & standard.

Main line route 70% - Around the centrel control
room 70Z - 80%

Branch line route 60%

2
X =2 X8y 900
s

D : Standard cable .size diameter.
n : Quantity of cables

§ : Effective sectional area of tray’

- DS02-84 -
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2,4.2 SPECIFICATION:

2.4.2.1

2.4.2.2

2.4.2.3

KIND

Use

Power
{(Including
220 kV, 132 kv,
11 ®V}

Control
Communication

instrument and
computer -

MATERTAL

- Kind

Mark and arrangement
from up to below,
in principle.

Ladder type tray PT
Ladder type tray CT
Metal enclosure with CIT

cover type tray '

Excellent steel materials shall be applied, and the all cable

tray shall be hot-dipped galvanized material with high purity

zinc after processing, or press machining galvanized steel

plate shall he applied.

STANDARD DIMENSIORS

Width (mm)
(200) |
300
450
600

2900

- (14200)

Hight (ﬁﬁ)
';-- (160)
(150) 160
150 100
150 -w-
4500 -
150 aa-
- DS02-85 -

Length {(mm)

1,800
or

2,400



2.4.2.4

2.4.2.5

2.4.2,86

In principle, the tray shall be in accordance with the abave
standard dimensions. The figures in parentheses are not
standard dimensions. However, the data can be. applied when

they are considered more economical.

STRENGTH
The cable tray shall have a strength met the following

conditions:

The ééﬁle tray shall withstand ﬁhe-concentrated load of 300
kg/m of maximum distributing load and 75 kg of a workﬁaﬁ;

The deflection of the tray under the above load.shali bé.ﬁithin
1/200 of the maximum supporting span, and the tray shall not be
deformed under the maximum distributing load. |
The'covér“and'éccessories 6f thé 0#£d§or kray.shﬁii n6t bé
dispefseﬁ and thé tfay shall nbt_bé ﬂéformed due to the_ﬁaximum
wiﬁdr;eldéity.of 30”mf$ec. l- | o

All steel used fo hang the tray shall fuﬁétion harmﬁﬁiouély

with the tray body.

CONNECTING METHOD OF CARLE TRAY
Connection of the cable tray with other trays shall be carried
out by connecting the side channel with fishplate and

round-head sQuare bolts.,

PAINTING
The all cable tray shall be hot-dipped galvanized material with

high purity zinc, or shall be manufactured using galvanized

steel plate.

- DS02-86 -
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In regard to the painting, two coats of zinc-enriched paint
shall be applied.

The connecting bolts and nuts for the tray, fishplates, etc.,
shall be carried out in accordance with the same specifications

as those of the tray.

2.5.3 CONSTRUCTION
2.4.3.1 LADDER TYPE TRAY
“'{1) 'Thé Shape of tﬂe tray'éﬁali bé.in accéfdance with the
(M) - .fiéufés beloﬁ; and the tfay shall coﬁsist Qf a cross
.éhannei and side chanhelé. Thé c;éss channel and the side
channels shall be assembled by weldlng or bolts w1th nuts
and the distance between the cross channels shall be 300

mm as & standard.

g " _COVER

| . CHANNEL
\\\caoss CHANNEL

STEEL PLATE

WELDED P :
OR BOLT AND NUTS

()

{2y The_sidé.chaﬁnel insidélfhé bilge of the tray shall be
mﬁcﬁined-fdr”bending and ﬁhé bending radius shall not be
less than 300 mﬁ.

(357 an.éach spot ﬁhere ;he.cab;eﬁmay_poséibly be damaged due
to dropping of objeé;s, a covér shall be attached.

{4) For furthér details,'refer to the attached drawing.

- DS02-87 -
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2.4.3.2 METAL ENCLOSURE TRAY

(L)

(2)

(3)

(4)

The metal enclosure tray shall consist of a duct made by

_press-working of steel plate and a cover}'as'illustrated

in the following diagram.

The outdoor tray cover shall have a slope, and the cover
center shall be about 30 cm higher than the lowermost
slope, as illustrated in the diagram below.

The tray cover shall be of steel plate consfruction with
both ends bent; and thé portioh to be_exposed.outdoors
shall berfastéﬁed withrbolté and sgaléd with hoops.

Tﬁe 6Utdbbr tréy to.ﬁe provided in front of the
penetrétiﬁgrﬁart 5f thé exterior wall o£_£h¢ Main Building
shall be of a coﬁstrucﬁicnlﬁefmit#ipg d:éiﬁége of rain
water which enters the tray. Moreo§er. all appropriate
measures sha}l be tgken t@ prevent entry of rain water
into the ﬁain poﬁerlhouse.

The indoor tray to be provided at the-pdrtiénhrisiﬁg

‘upward from the panel shall be prdvided with drain holes.

: \ STEEL PLATE

- D502-88 -
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2.4.3:3

SHAFT

(1)

(2)

(3)

(4)

(5)

(6)

The shaft shall have a cover, and the cover shall be of a
removable construction. A handle shall be attached on
each_covér;

The cahle.fixing.metals shall be attached inéide thé shaft
at a maximum interval of 1,500 mm. | |
The connection between the vertical shaft and the
horizontal tray shall be carried out by utilizing the
curved plate.

As the cable atrthe shaft is more likely to be deflected
than the cable at the horizontal.part,zthe ghaft pértr
shall have an area ratio 1.5 tiﬁes greater than that of
the horizontal part.

The shaft shall separaﬁély be pfovided each for the-power
cahlé-aﬁ& the control cable. In case both_of the cables
shduldrunﬁvoidably be inéerted inside tlie saﬁé shafﬁ, a
separator shall be set up.

For further details, refer to the attached drawing.
Others

For details regarding each part of the tray, refer to the

attgched drawing.

Sae-€

2.4.4 GROUNDING OF CABLE TRAY
. The,éable tréy-@hall be grounded and welded to the steel

structure.

- D$02-89 -



LADDER TRAY
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STEEL ENCLOSURE TRAY

iyl i.r;_::::.;:‘:. ;:“;““ e = ' B,

b e e v vy

{,A.) 150]
W Thicknesé
oum
900 3.2
600 3.2
450 2.3
300 2.3
|______. O

0O T

The horizontal portions and vertical portioné of the steel plate cable

tray shall be protected by means of non-combustible materials.

- D§02-91 -
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TRAY CURVE
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TRAY REDUCER
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3. INSTRUMENT AND CONTROL

3.1

3.1.1

INSTRUMENT AND”CdNTROL APPARATUS

GENERAL REQUIREMENT

(1)

(2)

(3)

This specification stipulates that all instrumentation and

controls of the Plant shall consist of pneumatic or electric
system except in special cases.
Instruments and control apparaﬁus shall be designed based

on the foliowing conditions.

Power‘godrce a Electric poﬁer | AC ZZOQISQHZ
o #uppiy | DG 220V
o instruﬁent air 7.0 kg[cﬁzé
supply | |
Signal o Electric sigﬁal - 4 - 26 mA
| | ‘ i.— 5V

Contact onfoff
pulse
o Phéumatic signal 0.2 - 1.0 kg]cng

The 1nstruments and control apparatus furnlshed under this

spec1flcatxon must he supplled by a recognlzed manufacturer

having wide experience in the manufacuture, appllcatlon

and 1nstallation of equlpment ‘and systams to power plant of

simllar 51ze.

The 1nstruments and control apparatus to be furnlshed under
thhs Spec1f1cat10n shall be compatlble with the equlpment
and. facilities furnished for the power plant described

hereinafter.

. DS03-1 -



(4)

(3)

(6)

(7)

(8)

(9)

All instruments and control apparatus shall be protected
from adverse climatic conditions at the site; |

The instruments and control app&satus shall be in
accordance w;th Clause 5 of “Applicable Standards and
Codes" in Part 1. | | | |

.All documenﬁs, insﬁluoﬁions. legeods,.charts, scales.and
name plates shall be in the Engllsh language, end all
lnstruments, chart, scale and gauge data shall be
furnlshed, calibrated and shown in metrlc systems._

The grouping of recordlng polnts, as well as the scele
ranges for all recorders, indicators, transmitters, etc.,
shall oe subject to coaoge upon determination of final
equlpment requlrements

All lnstruments, controllers relays, valves, transmitters,

pos;tlopers, etc., shall be provided w1th the tag number

in accordance with the Engineer's numbering system which

will be decided after contract signing.

The Contractor shall submlt the 1nstrument 11st 1n

' _accordance Wlth the form prepared by the Owner and the

(10)

Englneer for approval

Complete connectlon dlagram for each,lnstrument.and
control system showing the 1nternsl connectlon.of each
instrument and lnterconnectlons between 1ostruments,_

control, sensing elements and assocxated equlpment shall be

‘furnished by the Contractor.

- D5S03-2 -
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(i)

(12)

(13)

(14)

All instruments and devices shall be furnished with a
identification tag before shipment. This tag number shall
comply with the number in the instrument list and
drawings. These tags on panel mounted items éhall be
readily accessible from inside the. panel.
All instruments and=control'apparatus shall be -designed
and constructed to operate -accurately and safely under the
operating conditions described or implied in ‘this
specification, witﬁouﬁ undue strain, wear, heating,
vibration, corrosion or other operating trouble.
All parts subject to high pressures and temperatures or
other severe duties shall be of the best materials for the
service.. .
Parts subject to wear, corrosion or dther'dgieriorétion

or requiring adjustment, inspection or repair shall be

.made accessible and capable:of convenient removal when

required. Where practicable, parts subject to wear shall

- have ‘means of adjustment.

(15)

Parts subject to substantial temperature changes shall be

designed and supported to permit free expansion and

. contraction without resulting in;fluid_léakage.

- misalignment, loss  of.accuracy aﬂd-a?aildbility, harmful

distortion and excessive maintenance.

anh;system shall be .furnished complete with sensors,

. transmitters, converters, receivers, controllers, final

_control ‘elements, meters, relays and all required .

accessories.

- DS03-3 -



(17)

(18)

(19)

(20)

All instruments and control apparatus shall have dust.
tight, rodent proof cases, covers or hcusihgs;: All
instruments for outdeor service shall. be weather proofed,
All equipment for indoor service ﬁay have drip proof

cases.

ALl panel mounted instruments including switches and -

indicating lamps shall be of the flush mounting type.

Where more thén one control .system requires the use of the

same measurement or control signal..phe transmitters or -~
other coemponents shall be fully equipped to provids all (*)

signal requirements,

The system.shall be arranged so that failure of any

recorder, indicator or control component shall not open

the loop, thereby causing. a. complete loss of signal to all

other receivers..connected to.this transmitter. (refer Fig-3)

. The Employer shall be able to remove from service any

indicating -or recording device which is connected in

parallel with the control system, without upsettingsfhe

control system or réquiring read justment of the: -’ _ (ﬁ)
transmitter output signal.

All equipment, both ﬁneumatic and electronic, shall: be

designed and applied.fof.fail safe'opération;' *Fail Safe”

is defined to mean the loss of'excitation or'power'Supplj.

the failure in abnormal-opefatibn”of'any component;andithé

occurrence or development of a cpnditioa'detrimeﬁtaiTto the

safety of the personnel, equipment; plant and environs.

- D503-4 -
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(21)

(22)

(23)

(24)

(25)
(26)

(27)

- All recorders -shall be provided with an indicating scale

calibrated in the units of the principle medium being

- recorded,

Each device, external to control panels requifing an air

supply shall be furnished with its own pressure filter

regulator. = Within the control panels, one pressure filter

regulator shall be used to serve a group of devices,

-provided the maximum total air consumption does not exceed

. the capabilities of the pressure filter regulator. Each

pressure regulator output shall have a pressure gauge.
No primary fluid lines shall be brought into the central

control room.

.The interior temperature of instrument cubicles and

housihgs shall be maintained at a proper value for optimum

performance of the contained instrument. Satisfactory

operatlon shall be attalned under the max1mum and normal

ambzent COndlthnS spec1f1ed The Contractor shall prov1de‘

1nstruments whlch do not require fans or other internal or
external air conditioning devices to meet this requirement.

All solenoids shall have sufficient thermal capacity for

continuous energization.

Aii instruments and control épparatus shall be provided

with all necessary spec;al tools and standard spare parts

Shop test data of each equlpment shall be submltted to

the Employer and the Engineer.
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3.

1.

(28)

(29)

(30).

(31)

(32)

Instruments and control apparatus shall have the same
functions and characteristics so as to be in uniformity

with the existing instruments and apparatuses wherever

_possible.

The local control system shall adopt a pneumatic. control
system except for the common auxiliary equipment, which
shall be furnished with a single loop digital controller.
The grounding wire for electronic control system shall be
prpvideq,;and shall have an insulated wire for. exclusive

use. .

Electronic: control equipment, panel and board shall be’

placed in anti-vibration rubber mounts.:
The electric control signal and the measurement signal wire

shall be get .in a tray for exclusive use.:

PRE:ssURE INSTRUMENT

(1)

(2)

(3)

All pressure guages 1ocated at plplng or vessel contalnlng

the monltored fluid shall comply with the following, except

' for gauges mounted on the equlpment or components

standardized by the manufacturer
All pressure gauges, unless otherwise specified shall have
a accuracy within +1.0% of fuil span'for 150 mm dial size

and w1thin +l 52 of full span for 100 mm,

The scale range shall he approx. 1. 5 times the maximum

operatlng pressure or over.

- D803-6 -
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(4)

(3)

(6)

(N
(8)
(9)

(10)

fll)

(12)

Pressure gauges type shall be of as follows.
- Dial size . ' : 150 mm or 100 mm
_ Connection . PF :15mm: or 10mm Bottom connection

Back connection for
panel mount

Color Case - - " Black
| Dial- : - © ' White
Figure ) “Black

‘Graduation Black (Red in

vacuum zone})
Pointer _ Black
All pointers shall be accessible from the front of the

gauge for adjustment.

CAll caéeé shail be of metal.

Hﬁﬁériais,.btﬁér iﬁan thoéélin cases,.shgli.be.made
suitable for monitoféd.fiuid aﬁé'the environﬁéﬁt:.

%ﬁe mo#eménﬁ ﬁéfﬁélsﬁali Be of £he stainleés.s;eqi
precision geéred type. a

Véfessure éwit;héé sﬁall bé of'ﬁhe adjﬁstablé differential
typé; . Lo

Preésu%é gaqge; éﬁitch ﬁﬁd £ransmittérrwhich are used for
containiﬂg a.cﬁrfogive.of:soiidifying.fluid shall be
provided with a diapﬁragﬁ.séél dr séal pot. filled glycerine
or ethylene glycol.

Diaphrégm ééa1§ and seal pot éhall be provided with a clean
out connéétion. |

Snubbers: baﬁillary tubés and syphons shall be furnished as

required,

- DS03-7 -
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1.3

TEMPERATURE INSTRUMENT

(1)

(2)
(3)
(4%
(3)

(6)

(7

(8)

(9

(10)

Thermocouple compensating lead w1re used at a temperature

Primary element of temperature transmitters, controllers and
recorders shall be of the thermocouple, resistance temperature
detector or?filled system type.

All thermal sensors shall be provided with protection wells.
All sensors shall be tagged.

Thermocouples shall comply withyISA.standarde.

Thermocouple compensating: lead wire sholl comply with ISA
etaﬁdards.

)
of 220 °C or more shall be of the heat re31stant type

All thermometers shall be of the filled system However,
other types may be acceptable for equlpment and comooneots
standardized by ‘the manufacturer | |

ALl thermometers shall have‘an acouracy Wlthln +1 52 of

full soan.

. Caplllary tublng of the filled syetem thermometer shall be

of the flexible armored type, and full temperature

compensation shall be made where required by length. : (“g

Fllled system thermometer shall be as follows

Dial size | f 150 mm or 100 mm

Color . |
Case 7 Blacg
Dial  Vite
Figure . | Black 7';
Graduation  Black
Pointer Black

- DS03-8 -

3 =320



O

()

Jiee

3.

1.4

(11}

(12)

(13)

(14)

Reference (cold) junction temperature compensation shall be
pfovidéd for temperature measurement using thermocouple,.
Pointer of filled system thermometer shall be accessible
for adjustment from the front of the meter.

All temperature switches shall be of the filled system type.

Temperature switches shall have two pointers for indication

of set point and actual value,

FLOW INSTRUMENT

(1)

(2)

(3)

Flow elemént shall be selected from among the following

- types.
o .Flow nozzle tyﬁe:n-- For high pressuré, large fiow,
| %ccﬁracy within 16.52
Flow orifice type -- For feplacemeht, acéuracy within
.- 10.52' |
Positive digplaéemenﬁ
typé ;;;——-;—; —————— For oil, Watef fiow; éééurécy

within }0.52
Area meter type ---- For oil flow, accuracy within 2%
Flow elements in this specification shall be
furnished with certification reports by an authorized
party:
Reservoirs shali in priﬁciple be furnisheﬁ for steam

elements and water elements shall be provided for use at

.12000'0r more.

- DS03-9 -
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LEVEL INSTRUMENT

(1)

(2)

(3)

(4)

Level sensor shall be selected from amoung the following

types

Fleoat type with extension

' tape Or wire ~w~e-v~------ For tanks
Differential head type---- For high pressure vessel
Displacement type ---=-=-=- For low pressure vessel
Bubble type ------ece-a-n-- For cooling water &
contaminated water
Glass gauge type --------- For all- small size vessels
' and tanks

Level'sﬁitches, Wherever possible, shall be of thé exterha1
float cagelfyﬁe an& fufnisﬁed with a valvéd d?ain and
pluggé&-véht¥” B

For low p;essu£; £aﬁks,-float.ty§e 1e§el indicétor with
contacts for alarm shall be furnished.

Glass gauges for high temperéture use shﬁil be provided _

with mica coating.

- DS03-10 -
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6

CHEMICAL TINSTRUMENT

{1} The chemical instruments shall be of simple design and high

(2)

(3)

(4)

(3)

(6)

reliability.

The chemical instruments shall be designed to permit easy

operation and maintenance.

. The chemical analyzer shall be provided with control

equipment to maintain constant temperature of sample water.

The chemical instrument sensors shall have the ability to

prevent attachment. of dissolved solids in sample water.

The chemical instrument transmitters shall have an output

signal for the computer input signal.

The specifications of pH meter shall be as follows.

“Type

Measuring range

Accuracy

" Qutput signal

- Glass cell with temperature compensation

Standard pH 0 - 14
Semi standard pH 2 < 12, 4 -~ 14
+0.2 pH -

DC4 - 20 mA, 1.- 5V

Temperature compensation range 0% ¢ . 50°%

{7) The specifications of conductivity meters shall be as

*foiioﬁs.
.Type.

Measuring range

Accuracy
Qutput signal
Temperature

compensation
range '

Solution with temperature compensation

Micremlrofem © - 2, 0 -~ 20, 0 - 100,

0 - 500

Full's¢a +1%

DC 4 - 20mA, 1 - 5V

Base temperaturé 12000

- DSO03-11 -
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(8) The specifications of hydrazine meter shall be as follows.
Type . . Oxidation reduction cell:
Measuring .range 0 - 50 ppb, 0 - 200 ppb
Accuracy . Full scale 142
Output signal DG & - 20 mA, 1 - 5 V.

(9) The specifications of dissolved oxygen meter shall be as

follows.
Type ©  Gas transfer method or diaﬁhrégm
galvanic method |
- Measuring range 0 -:20 ppb, 0 - 200 ppb"™
Accuracy  .- Full scale . +5Z
Output signal DC & —.ZQ mA, 1 -~ 5V
(ld) The specification of silica meter shall be as follows.

Type o Colorimetxy by'mplybdenumAblue method
Measuring range O~ 100 ppb
Accuracy - Full scale 132

Output signal 4 - 20 mA, 1 - 5V

TRANSMITTER
(1) All transmi£térs and ffénsduéers shall bércoofAinatéd with
théir corresponding receiving instruments and contfél
dévices. | | |
(2)-.Stﬁnda;d tranémitﬁed signal.range éﬁall be:as‘foilows°
Pneumatic type O.é - i!o kg[cng

Electric type 4 - 20 mA PC

- DS03-12 -
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(3)

(4)
(5)

(6)

N2

(8) .

(9)

(10)

(11)

Accuracy of transmitted signal shall be less than 10.5% for
full span, except for span between zero and 10 of flow

transmitter.

Shop tests data with instruments shall be submitted.

Each transmitter shall include distributor, distribution

_panel and:wires.

All transmitters shall contain- integral indicators or, if

- required a separate indicator shall be furnished for

each blind transmitter. Indicator scales 'shall be

~calibrated in secondary units and shall have the ‘same range

‘as the associatéed receivers. They shall also have an

integral -booster unit.
All parts subjected te fluid monitoring shall be fabricated
of materials suitable for the service.

Flow, pressure, differential pressure and level

transmitters shall be of the electronic type, unless

-specified-otherwise, and shall be furnished with all

required flow elements, instrument valves, blowdown valves,

. .manifold piping, condensate reservoirs, nipples, welding

adaptors and other necessary pertinents.

All indicating scales shall be calibrated on the same units

as the receiver to which it transmits.

Primary and secondary shutoff valves, reservoirs, etc.,

shail'bé:fufhiéﬁéé_ﬁnderithis épecification for

" fnstallation of piping.

Special tools for adjustment and maintenance shall be

furnished with instruments.

- D563-13 - -
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CONTROLLER

(1)

(2)

Remote controllef‘-

All selector stations shall be suitable fof Flush mounting
on panel and eaéh-shall provide an indication to show the
relative position of the factors under cofitrol whether
manual or automatic. Indicating séales'Shéll also be
provided on the.selector stations to show loading pressure
from the controls ‘preceding iﬁ. together with an'iﬁdication
of  the pressure to be transferred whén goihg from“manuaL to
sutomatic, or vice versa.. By means of_thé'cdﬁtfol‘sélector
stations, the .operator shall be able to transfer from |

automatic to manual or vice versa without disturbing the

~.control operation.

Local controlief~
(aj All controllers shall be provided with adjuStable'
“propo?tional"-énd_“reset" action. Applications for
" temperature and long time lags shall have "rate" -

action.

. (b) All controllers shall have indications of setting

value and actual value. -

CONTROL VALVE

(1)

(2)

All control valves shall be of the pnéumatip type, except

for control valves furnished with speciél function;
Electro/pneumatic, pneumatic/electro converter shall be

furnished, if required..

- DS03-14
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(3

()

(5)

(6)

(7)

(8)

{(2)

{10)

(11)

(12)

Control valve bodies shall be one’ size larger (minimum)

-than the inner valve, and the control valve body

size shall be 2.5 mm (minimum), unless otherwise specified.
All control valves,shall have bolted bonnets,'unlesé
otherwise specified. For valves operating at temperature
of 230°C and ovét, the bonnets shall be aircooled.

The body material for all control valves shall never be a
lﬁwer alloy than the line in which it is to be installed.
Carbon steel shall be the minimum acceptable body
material.

Control wvalves shall be'fufnished with a bolted packing
giand and teflon impregnated asbestos packing.

All pressure reducing valves in steam shall be of ‘the

_single seated tight shutoff type.

Double seated valves éhall be top and bottom guided.

Full bored stellited seat, full-faced stellited plug and
guides, or.approved equal, shall be furnished for steém
pressure reducing, feedwater and flushing condenséte.
Cont;ol valves shall be equipped with an actuater capable
of opening and élosing the valve against full upstream
pressﬁre with fﬁll vacuum on the downstream side.

Control valve_#qnnection to piping shall be by means
welding, except for air and low preséure water.

All control valves for_moduiating control shall have a

positioner unit.

< DS03-15 -



(13)

(14)

(13)

(16)

(17)

(18)

(19)

. Gontrol valves welded in piping shall be of a design to

permit removal of plugs and:seats without removing the
control valve from the line.
Air supply for power actuator shall be aS'follpwsi'unless
otherwise:specifiéd.

Air supplyfpres§ure- 7'kglcm2g'

Ma jor control valves shall have an air-failure lock system.

'Hand wheel operator and stem travel indicator shall be

furnished with each control valve.

All control valves shall be sized for a flow whicﬁ includes
an allowance of at least 207 excess.over.the expected
normal maximum, unless otherwise Specified.

Solenoid valves shall be yoke or diaphragm mounted complete
with interconnecting brass ‘pipe or copper tubing between
the solenoid valve, diaphragm and posifioner}‘

Solenoid valves shall have brass bodies and soft seats to

ensure tight shutoff,

- DS03-16 -
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3.,1.10

CONTROL .DRIVE:

(1)

(2)

(3)

(4)

{3

{6):.

Control drives shall be of thé pneumatic type and

enclésed1

Control'drives fo; vanes and dampers shall be.equipped

with an ajir-failure locking system.

Contrel drives for position control of regulating Qanes,

damper, etc., shall include positioner, an appropriate

pésitiéﬁ'ifansmitﬁér and all otﬁer accessories required of

desirable for use in conjunction with the selector

stéﬁioﬁ. | | |

Air supply for power actuator shall be the following,

gnless other@ise_specified;

| VAif suppiy preésure 7 kélcm?g

All control drives shall iﬁdiudé ﬁhe following integral

features and accessories.

(a) .birect manual operation and.access to the handwheel
shall not require opening or removal-of the enclosure.

(b) Position indicator located outside the cover in full
view of the operator.

{c) 'Adjﬁstable minimum and maximum stops.

(d) fDevice'to’aécommddate-interlock circuit where
réquiredl

{(e) Supply shut off and bypass valve and air pressure
filter regulator.

Solenoid vélves shall ‘be mounted within the drive

enclosure.

- D503-17 -
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3.1.12

{7) Solenocid valves and space heaiers. if required, shall be

wired to a terminal block within the drive enclosure.

{8) All connecting linkage with necessary devices or drag

links between the drive and the equipment to be operated

(damper, vane, etc.) shall be furnished.

SOLENOID VALVE

(l)"Sblénoid valves shall be of adequate size to ensure proper

operation.

{(2) Sﬁiénoid ?élves shall have séft seats to ensure tight shut

off.

(3)'4Mététial.shall be suitable for service fluid.

(4) Solenoids shall have sufficient thermal capacity for

continuous energization.

RECORDER

(1) Roll and zigzag strip chart recorders shall be provided. .-

(2) Stfip_chart'type recorders shall be as follows.

(a)

{(b)

(c)

(d)

(e)

100mm, 150mm and 250mm chart wide shall be. -
acceptable.

Chart speed of 25 mm per hour. :

Number, of recorderé_shail be multi pens for the
continuous recording, and éhall have a maximum 24
points for periodical .dot pfinting;

An indicating scale for'ﬁhe:poiﬁt being printed.
Cﬁdrﬁ;shall_be:multicolpred,yand:dot printing shall

have "colored numbers".

- DPS03-18 -

A
A
-

)

3 =20



@

/ne€

(3)

(4)

{3)

(6)

(7)

(8)

(£) Minimum interval for periodical dot printing shall be
5 seconds per point.

{(g) A cast aluminum case with pasketed door, black
case finish and glass window with -internal
illumination shall be provided. {Internal
illuminition is not required for 100 mm chart
.recdrder).;

(h) Interﬁal mounted (visible through glass) legend
showing service function and color for each point
shall.be ﬁrovided.

All recorders shall be suitable for flush mounting on the

~vertical panel.

Accuracy shall be within +0.5Z of range.

Power supply is as follows..

AGC 220V, 50 H=z

Charts, ink, ink pad and lubricants shall be furnished
with each recordef.

Special tools for adjustﬁent and maintenance shall be
furnished with recorder.

Temperétute récoﬁders using thermocouples shall include

cold junction temperature compensaters.

- D503-19 -
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RECEIVER INDICATOR

(1)

(2)

(3)

(4)

(3}

Dial indicators shall be as follows.-.

(a) 100 mm or 150 mm dial,

(b) Signal range: 0.2:- 1.0 kglcng-'
4.« 20 mA -
1 -5V~

(¢) White dial with black figure, graduation and pointer.

:Vertical scale indicators shall be as follows.

(a) - Signal range: 0.2 - l.O,kgIcmZg
&~ 20 mA
1 -5V
(b) White scale with black figure,'graduation and
pointer. -
The cases, mounting rings, bezels, etc., of all'dévices
mounted on the panel surface shall be black in  color.
All indicators shall be suitable'for flush mounting on the

panel.

All indicator accuracies shall be within #1.0%7 of range.

- D503-20 -
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PRIMARY PIPING FOR INSTRUMENTATION

This specification is intendéd teo standardize design basis,

material selection and type of primary piping for instrumentation

of the plant to improve reliability and to minimize maintenance

requirements,

The "primary piping” includes valves, pipes, tubes, fittings,

reservoirs, snubbers, hangers, supports and other necessary

accessories required for connection of taps on main piping and

instruments.

GENERAL REQUIREMENTS

(1)

(2

(3)

(4)

Primary piping bends shall be formed either by hot annealed

bending methed or by a ﬁipe bender, except for pipes inside

or.around panels, which shall use elbows for bends.

"Minimum gradient (slope) of 1/12 shall be given to

horizontal poftions of primary piping.

sufficient provision for expansion shall be'taken_into

céﬁsidérétion_for a piping t& absofb movement of main
pipe and thermal expansion of primary ﬁiping While pipe
undéfééeé.blow dut.r N

ﬁéxi&uﬁudispéﬁce beﬁweeﬁ:aﬁjoining pipe éﬁpports shall be
1.5 m or less, except for pibe laid'iﬁ céilings or
installed vertically.

Attéﬁtioh Shall.be given to properly distribute fixed and

sLiding sﬁppofts over the ﬁipe length s0 as to absorb

expansion while the pipe undergoes blow out.

- DS03-21 -



(5)

(6}

(7).

(8)

(9)

(10)

Al) primary piping shall have blow out piping, exceptzfer

those containing fuel oil and-lubricatihg oil;

A screwed pipe'threed_(PT) plug shall be installed after

blow valves.
Blow pipe and a drain collector shall be arranged -so ‘that

all drain is effectively collected to eliminate danger to

. operation personnel.

One or more coats of anti-corrosive paint and one or more
fiﬁishing coats of heat resistant silver paint shall® be:
applied to primary piping.

Primary piping for reSidual oil pipihg shell sé provideq
with an 011 separator. and shall be filled w1th
ethyleneglycol to prevent corrosion re31dua1 011lfrom
becomlng Solldlfled

Two serles connected valves shall be proelded es a root
valve or as a blew valve fer a prlmary plplng whose main
iine has a design preeeure eqeai te orrhigher_fﬁan éoi&

reheat steam pressure

‘The followxng pr0V1510nS shall be made to prevent thermal

shock in main line due to reverse flow of cooled drain in

'prlmary plplng

(aj PIOVlSlon of tap on the 31de of a main pipe and
appllcatlon of thermal 1nsulat10n on the portion of

prlmary plplng connectlng a tap and a root valve.

© - D503-22 -
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(12)

(13}

{(b) If temperature of fluid in main pipe is higher than
450°C, a portion of primary piping within 600 mm from
the tap shall be laid alorig & main'pipe, and both
primary piping and main pipe shall be insulated
togeter.

{c) 1f an instrument is 1ocated.higher than ghe detection
taé,'primary piping connecting the tap ﬁo ;he
instrument shall ﬁe 10wefed to form a looﬁ seal before
itzfeéches thé iﬁsﬁfuﬁénﬁs. |

Nofé;. iféﬁ.(b) abo§é=shail be appiied for a mercury type

differential ﬁ;eééﬁre:gauge'and for a.flow meter.
Hoﬁévef, it may ?e omitted, if ﬁecessary,_for
iﬁstrﬁmgﬁté in whicﬁ fluid in.£he primﬁr}.ﬁipe'does
not mové such as pfessﬁré g#uge or diaphragm type
-floﬁkmete;.: B .

A maximum three (3) branches from a tap is permitted, as a

rule.

The tap of two values connected in series and used as a

'root valfe, may be used in common for all branches except

for valves serving as unit interlocks.

A test tee shall bé furnished fdr ﬁajor pfeséure
fr;ns£it€ér;7fiow transﬁifﬁef,.water 1evél transmifter.and
différential-preésure t?énsﬁitter!

A snubber, dampener or absorber shall be furnished for the
detecting pdints where severe ﬁibration is expected such as

in the vicinity of pump discharge or where severe change in

'preésure of fluid occurs.
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(14)

A stop valve at the inlet of the instrument shall be
prpvided for all instruments. . However, in the case of
primary piping having a length smaller than 1.5 m, a root

valve_end a stop valve may be used in common.

PRESSURE DETEGTION PIPING

(1)

(2)

(3)

(4)

(5)

(6)

detectioﬁ pipe 50 that the pipe can be drained while the -

The caplllary tube shall be used for the pressure
transmltter and pressure controller
The dampener or a snubber shall be furnlshed for the

detecting point, where if necessary, such as in the (“3

vicipity of.the.puﬁp discharge.

A.ioop seal or a siphon shall be furnished for the pressure

gauge or the pressure test tep directly mounted on a pipe

if temperature of steam or fluld inside exceed 160°¢.

The connector for the pressure gauge shall be of reversed

thread type, and that for the test tap shall be provxded

w1th plug. However;‘no eennecter 15 requlred if a siphon

with union is used.

The drainlpet shall be furnishedlfer the condenser vacuum \
: R C L (il

plant is in operatlon

The pressure detectlop tap of.superheated steam'plplng

shall be located on the side of the.pipe, as a rule.

- b503-24 -
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3.2,

4

DIFFERENTIAL PRESSURE-DETECTION PIPING (FLOW AND LEVEL)

(1)

(2}

(3)

Care shall be taken to make temperature of primary piping
on ﬁigh pressﬁre sidé and ‘that on low pressure side equal.
A reser;oir shall be furnished ‘on primary pipe line between
the tap valve and the instrument if the fluid is steam or
water having a température of 120°C or higher, except for
diaphragm type differential pressure detector, bellows type
diffefentialibreégurﬁ Qgtector and a bourdon tube type
differénti%l press@réidgteqto;f |

Diameter of primary pipe for mercury type instrument shall

be of size 20 mm (3/4B) or 25 mm (1B) to eliminate time

delay in.longer piping.

DRAFT DETECTION PIPING -

(1)

(2)

(3)

(4}

The draft detection pipe shall be 20 mm (3/4B) SGP white,

and connection between pipes shall be made by socket weld,

as a rule.

A purge set shail be furnished'f§f piping of the furnace
and flue gas ducts.

The de;eéting'end'of-piping shall have a vertical portion
of at legst 2 m to prevent intrusion of ash into the pipe.
&n expansion proviSibn shall be furnished to absorb
movement of detéction tap due to thermal expansion of the
furnace wall, and a duct shall be providece to absorb
vibration. Care shall be taken not to form a drain pocket

in the expansion provision.

- DS03-25 -
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(5) Care shall be taken not to form:a drain pocket or a low’
_portion where drain is.caught in the primary pipe line.
Pipe of 500 mn or longer with_plug at the end to contain
drain shall be furnished &t the lowest point, in .case. -
:“formation of lowest portion is unavoidable.

(6) Detecting tap shall be 50 mm (2B) stainless steel pipe.

" MATERIAL SELECTION STANDARD GF PRIMARY PIPING

(1) A pipe connécting a root valve and an instrument stop valve

shall be not less thﬁﬁhls mm (lIZB) in'siéé. as a.rule.

(2) Size of detéction.tap and root valve to be used fof main

bibé, whose désigﬁ ﬁféssufé ié éifheg-ﬁb kglcﬁzg or.higher,
or 425°C or higher, shall.beSQS mm (lB) in size.
{(3) Design condition of materials to be used for a . primary :
piping shall.be_as.foliows.
(a) Wate;fand.ﬁgéamlsystem.=
o From detection tap to
root valve including
reservbir e .Same design condition

as.a main pipe

. DS03-26 - -
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o From root valve or
reservoir to blow valve,
and instrument stop valve,
including plug.after
blow valve ...........- Pressure: same as a main
pipe
Temperature: Design
temperature of main
pipe minus 25°C
o Root valve ........ PR Same design pressure and
temperature as main pipe
¢ Blow valvé ........... For steam ... Same design
pressure as main pipe and
"saturation temperature for
that pressure or critical
temperature
For water ..... Same design
pressure and temperature
as main pipe
o instrumént'stoﬁ valve. Same as a blow valve

0 CORNECLoT .........:. % Same design condition as

pipe

- DS03-27 -



{b) Heavy fuel oil system
o From a detection tap to .
an oil separator
including an oil
separator itself ..... Same design
condition és main pipe
o From oil separator
to instrument stop
valve ..i.ieeaeaenn . Same design
pressure ‘as main pipe and
ambient temperature
o Root valve ..... veve.. . Same design pressure and
temperature as'maiﬁ pipe
o Instrument stop valve Same design pressure
ag main pipe and ambient
temperature
o Connector:- .o i Same design condition.as
pipe
(c) Air system, diesel oil system and lubricating oil system
Same pressure and température as main pipe.

(4) :Test tee shall have its own. plug.

(5y A globe tybe 15 mm (1/2B) socket weld (SW) steel valve
shall be used an instrument stop valve and for blow
valve.

(6) A tie of 1:; mm (1/2B) SW shall be used in pipe, as a rule.

(7) Tube fitﬁing shall. be of the grip.type (Swagelok type or

equivalent)

- b503-28 -
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(8) Standard tube outer diameter and thickness shall be as

follows, all tubes shall be of annealed material.

Copper Tﬁbg
- working Less thag = 35 - 70 70 - 100 100 -, 140
 Pressure 35 kglem®“g  kg/cm®g kg fem®g kglcng
‘Tube Outer (500 psig) = (1,000 psig) (1,500 psig) (2,000 psig)
Diameter
6.0 mm 1.0 mm 1.0 mm ~1.2 mm Cannot be used
10.0 mm 1.0 mm 1.2 mm Cannot be used Cannot be used
12.0 mm 1.2 mm 1.8 mm - Cannot be used Cannot be used
Stainless Tube
Working . -Less than 35 - %0- 70 - %00 100 -2140
Pressure 35 kg/cng kgfemTg kg fem“g “ kglem®g

Tube Outer (500 psig) (1,000 psig) (1,500 psig) (2,000 psig)
Diameter - . - . : ‘ L

6.35 mm

0.9 mm 0.9 fm 0.9 mm G.9 mm

9.53 mm 0.9 mm 0.9 mm ‘0.9 mm 0.9 mm

12.7 mm 0.9 mm 0.9 mm 0.9 mm 1.25 mm
Working 35 - %077 175 - 200 200 - 280
Pressure kg/fcm®g’ ~ kgfem®g - kgfem®g
Tube Outer (2,500 psig) (3,000 psig) (4,000 psig)
Diameter ; .

6.35'mn 0.9 mm .0.9 mm i\ 1.25 mm

9.53 mm 1.5 mm 1.5 mm © - Capillary tube

12.7 mm 1.85 mm .1.85 mm _ Capillary tube

(9) For . selection of material of grimary pipe under each
design condition, refer to Fig. 1 and Fig. 2 attached

hereto.

- DS3-29 -



Pressure

Fig. 1 Piping Material -1

(kg/cmzq) 7 . : . .
- Note 1. This chart shall be
applied for piping
which connect a tap
\ - and a root valve.
\
‘' 2. “IB" indicates
] : " & nominal pipe
1 size of 25 mm.
450 - '
-j.'.-.STfi;ﬂz . -J. : STPA#é&;I;
400 15 x. 5XX 1B x SXX'
.
350
]
N R : ) o -
004 = STPT-42 STPA-24 SUS27TP
] 18 x Sch 160# 1B x Sch 1B x 5XX
J1oo#
250 —
STPT-42 . STPA-24 -
. 1B x Sch 80# 1B x.'5ch
200 804
150 - - : B
1 STPT-42 STPA-24
1B x Sch 40# 1B x Sch 40#
100
[ S
"sn%s :
1 1B x
0 scn so#
] .
Q T srnil'-iarial1rl.r-'_iliils
300 350 400 450 - 500 550 600

Temperafuié'(aﬁ)

Pmifn
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Pressure

Fig, 2 Piping Material - 2
1 2
(kg/cntq) Note 1. This chart shall be
' applied for piping
which connect a tap
\ . and a root valve.
\ A
1 N2, MiB" indicates
a nominal pipe
.gize of 15 mm.
450 :
1 sTPT-42 STPA-24 STPA-24 sus27
-1 1/2B x Sch: 1/2B x Sch 1/28 x SXX 1/28 x 5¥X
400 ~ N . . e

350

300

150

100
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1604 - 1604
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1/2B % Sch
804 |

STPT=42
1/2B x Sch 80#

SPTA~24 "

{ STPT-42 ' :
-4 1/2B x Sch 40# 1/2B x Sch 40§
| sTPG38
Jot/2x |
:'{Sch 804
:.? (L ‘- L S B | eri |Z. 1-:44 TR LI P U R | T T T T
300. : 400~ . 450- " 500 550 600

Temperature (°C)
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Case 1

ot Case ITT

(j. for Control j)_ - fo? Cpntrql § :)
RS R AT L ETE . Supervision

i Indicator

l—*wANN 1L~ Recorder

1 /I,~*~—~*—ABS MFT ;;-Computer
CALT 7 ocs If r I i DCSI’
ANN —- ~] /1, fo—4: L—>Sengor L e 'Sensor
. abnogmal AN - J'” .;;.:gppormal :

~ Computer

i3 Lo INTERLOCK] -« i+ &l o o

- — — —

Case IIT

. (jtfbr Suﬁefﬁisiﬁnrt)' -

Computpr

B ‘ i o : ;-i;'
~jupz~ Indicator . R .
. f ' ’ ’
B ' : . . s
4 Recorder
Indicator w0 . ,bo 1 £ o ;
Recorder ) E]

. Desy
- Sengor’ ' Sy

N _*fabnormal
'/L———»ANN o

L"—~——-Interlock.

Notes: The Qa mark 1nd1cates sensor or 51gna1 source

Lo W oo

. MW transducer

Dual Sensor for Control System

Ten i e

Frequency converter

Drum level transmitter _
Master pressure transmitter
lst stage pressure transmitter
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3.3 OPERATION AND MAINTENANCE MANUALS

(1)

()

(3

(4)

(3}

(6)

(7)

S ) & ':

Operation and maintenance manuals shall’ oontein methods of

trouble shooting as well as a table indicating common troubles

*and their probable causes and remedial measures,

For trouble shooting and fault diagonosie, all error messages
shall be explained in full detail in the mannels._}

Separate 1nstruotion manuals for Lnstruments shall be
provided, elther en.separate volumes oK. in separate sections
of the' manuals.; B B |

In case of elect{onic3io§ttomehts, the oecessery circuit
diagraﬁs shall be included in the manuals.

In case of electronic cerds;-deeefeoeeee covering the
functional diagram;;eioolodioéieepienefione, such as,
celibration”methodei'se;?ing prooedures, etc., shall be

S

provided.

Where calculations are done, for example, oorrection of

measured values, format;on of tr;p values, calculatlon of

varlable set’ p01nts. etc., thekcalculetlon sheets shall
describe the detai;s_eno formoyes useoi

Logic diagrams and-block diagrams shall be arranged in
separate manuals. o

Wiring dzagrams. measurement dlagrams, measurement llste,_

cable lists, termlnal llsts, marshelling deta;ls and llsts,

etc., shall be submitted as heading drawings.
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