Prime Mover . R. P. M.

Below 1000 r.p.m,

Rated Time

More than 72 hours

Cooling Syétem

Radiator Systoem 2207380V
7.4 KW

Alr Compressor

3-phase 220/380V 3, 7KW

Air Tank

" Control System

~Hand Push Button System

Eleﬁation

150 1, with pressure switch
"Inflation Tank 100 1,
Kind A Heavy 011
Fuel Fuel Tank 600 1,
| —f;;el Pump 3-phase 220/380V 0.4KW o
B _Typé of Béard Cloéed'ﬁype -
- ' -

Heat Insulation Plate

Ceiling and Wall of
Cenerator Koom

ventilating Fan

3-phase 220/380V 0,75KW
with automatic shutter
hood
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Special Specifications of Tndependent

Powar Plant Vacilities Works

RS Rantan Prnpht

Matters to Apply

Matters which are not mentioned in this specilications and

drawing should be'ancordiﬁg'to'the common specifications of

Independént Power Plant Facilities Works.

5pecificatibns of Independent Power Plant Facilities Work.

AC Cenerator

- Type

Horizontal Synchronous
AC Generator

Rated. Qutput

150 KvA

Rated Voltage

1277220 and 220/380V

Number of Phase
aud frequency

3-phase 4-line system
50 H=z

—

R. P, M,

T

Below 1500 T.p.m.
Powér—facfor AboVe 80
Class of Insulation Above Kind B

4-163

Ratgd_Tiﬁe Continuoqs Rating
Starting Time Withiﬁ'ho seconds |
Excitation System hrushlé#s Syétem

Type | T Brushless System

Réted OQutput r—;gove 180 PS

Starting Time wi;hin 40 seconds
Stéftiﬂg System Penumatic System




Prime ﬁ5ver i R.

PI' MI

Ratad Time

Delow 1500 r.p.m,

More than 72 hours

Alr Compressor

Caoling System

Radiator Syﬁtem (Engine-
driven fan}

3-phase 220/380V 3, 7KY

Alr Tank

80 1. with pressure
switch

. Kind - & Heavy 011
| Fuel Task 490 1,
Fuel —— . - - e S e -
. Fuel 01l Reservoir 5000 1.

e et ]

Tuel Pump

J-phase 220/380V 0.4 KM

'Type of Board.

Closed type

Control System

" Blevalion

Hand Push Buttron Systen

300 I

—

_ Heét Insulation Plate

Cefling and Wall of
generator room

Ventilating Fan

3-phage 220/380V
with avtomatic shetter
hood

4164



OOM MOLYHINTD 2 x YANOSI 40 LN0AY)

K
A, v

L OBN GE A wyd onuytinis ©
D 3G v 2 AT axveg wues wiy ()
Db 5C AT NOSSRAWOs (D
DG * G2 AND L HILIMS Lvoid B
Z2¥P GEAL . Swnd, 7204 O,
2 XD 10 ANT  wonniaz itz @
2472 ¢ 22 AT L NOILYLIOXE
AT FF AT L i i

..

Sr L X QC2AD T FIEWI NIV
HOB PoNIwEIL NOLYEINGD (D)

Zze- OO
_ ! . QW08 IOMLNDS tx) \
M . . C Ltal ONLHIM m.s,ti/ _ >
T A
. h ” _ _ o ~ I
Qwog s.ﬁokbm..ﬁb.?.‘m .
) m.l].i /A” .

e

i | 2o worviIR TS ),

1
\
Y _x

|
{
|
. |
} - )
. 1
4=1065

. . ?wkez.ﬁw.:h?m\ﬂ. /
T P S T T i

FWRS IS w20

Al
TR Sl FD TV

HNGL TERL FOED



06I/1 35S

[ e TR

13

S P QU VPP

YOLYHINIG 2% YA 058 20 -M3n TYNOILOFL

N RN

L g g Tk Sy By \. !VJ_ FRRRS
_ QOLTTT T 00 Ty ok \ S0155aNE I GiwEET | w
i ph ”
H i i :
,“ i m
et Mg M
ST .‘
= ,

DT T PR

s
D7

‘

L ySI YT AR b

17 7

e
f_.w:_#. .

e
I

<

tUh...kh.,hTQuh.

| I
L
LT0R DNIDNYH

!

|

ﬂ

w _ | _
& Boes T PR g

JOLVIRYd

OEZ T

>

41606



rwm\dﬁ kxx ex qom.:/ _ .,\E Wm\m\,\w@ 2x VAAOS] 20 L2IHE MO~

| 2031 a8 auy0R HIY 041G 5 1005 ) xq%hmk&v\&,}x\. ¢
- . . AT
. awvog 3&..58 g \ i m

‘s
s v Fet il SN i , ER VO
273267 X F Bl I BT _ : T ATIGHS 2°0N QN (oM 20 3216 Oriatst IHL
- :
_ _ _ .iri SH P2y
P 3lxp8 Fodtd Wiy bgt\..meu‘/ . _1 . .
. ) 2 . S el S ) .,. : i.,.H..u....l..

N\
—
¥OF 5 139 557 .
YOP Botld M7y WIAD \
, i A : i N
- WOLYWIND Y YANOS] _ _~ .ﬂ.lli[ * ! /

. IAIDND. TIEFIT . oy , .

e e e et e )

yoz Jo/ld I7R1T12 7507\, V52 2eia MIFET

(el S Loy
|.I..I.|lull.l.]ll'
AWt TEOS pan DO

S DPE o lired Drpirt




e i

oMM 7

:GSf 40 LIFHE 0L

- C g sot nvm‘ oty e ..-!I... P :l....m
Yt st e Hans wmmaﬁaqwmn.mpmqw.o@ux _
45 dHJE o dE g oh aw s Sl promm <
: : T e e B S B
Wp=F 3mF  def 3EIp BIof WIeF wX~f OX-f % i i M
R R I I m
m-drm num %u.)...._ﬂw.\ muvt.‘\w NUINO wutuw &v.”.hvw muL m‘ - - - - .\...l.,....ll:.....i...,\l'llllllnlﬂﬁ
_ e 5 _ !
ﬁm “ | Q mm M Lagy :
P L ]
o ; o __ ¢ 1 M
' .En@»% '
o M [
] |
gk 325 (] gaw F28(] !
- i . — SN S |
£r - i
i {5 vl "
T ) mmu
: W ‘ . . 14 . P
e S I I o
oA L Ald Ernx — ﬂﬂhﬂ.
q&m . AV 3%
- h.E.VL ........\L
_l....-.w '

84

e e m s e

' .
S 02
Q¥

4 AF

4-168



: [ P

R, 41 0
EITITINY R R
MIERE
e s
- By
‘o 6 o 04X,
As Tt ik o
R N
At Ed =] 3
ILe s A
DgoR
stro &1t
o gl
PN 1.2+ AR X | #_, léce
Symbol 'Description
A _ﬁAC ammeter
W indicating Watt Meter
P Frequency Meter
v AC Voltmeter
CWH gledtric Energy Meter _
43 AM Control Switch {(Automatic-Manual)
BD : - "'_ {Control Power Source)
90R Voltage
"5/r 51t | Overcurrent Relay _
Ix Push Button Switch (Lamp Test)
Ix n {Trouble Return)
Ix v {Alarm Stop)
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4*7:

General

Specification Common to Outside Line Construction Works

Scope of

Application

Supervisory

Personnel

Execution

Doubts

“Slight change

ConStruction shall be carried out in accordance

with this common specification, excepting the
items specified in drawings and special

Specifieation.

Supervisory personnel is the superviéoty staff

specified in construction contract.

Construction shall faithfully be executed sa that

‘the all installations shown in drawings and

specifications may function properly,

1f the item shown in drawings is different

from that specified in specifications or vice
?ersa, or if item is nok specificd, or if
doubt arises, consult with supervisory persdnnel;
However, follow the instructions of supefvisory

personnel as to trifling matters.

1f a slight change is needed due to the field

conditions or other arrangements which does
not require such design change as dimension,’
position or construction method, follow the
instruction of supervisory personnel.
_However,.the inevitable change of route due to
the field conditions may be included in the
scope of the present construction work to be
carried out by following the instructions of
supervisory personnel provided that the route
to be changed does not exceed 30% of total

extension,
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'Cdﬁstﬁuetidn
Schedule

Drawings.and

Spcéificatioﬁs

3Equipméht
Parts and
Materials

Inspection of
Works by
Titness

sht

(a) Conétrpction schedule shall be prepared and

approved by supervisory personnel.

(b} Detailed schedule of each constrﬁctibn work
shall be prepared if’hecessity arises and

~approved by shpervisdry personnel,

Drawings, specifications and samples necessary
for manufacture or the execution of construction
shall be prepared withour delay and approved

by supervisory porsonnel.

(é)_EQuipmeut parts and materials (hereinafter
referred to as "line parts”) shall he
'“ngw ones,
{(b) Line parts shall pass the éxamination of
supervisory personnel, excepting, however,

minor line parts approved by supervisory
personnel.

(¢} If the quality of line parts is not specified,

those of a reasonable quality shall be used.,

(d) As for the examination of line parts, such
tests instructéd by supervisory personnel
as appearance, function and property tests

shall be carried out.

(e) Examination to be conducted by supervisory
personnel shall, in principle, be sampling

inspection by item.

(a) When a part of works is completed, it shall,
in principle, be inspected in the presence

of supervisory personnel.

(b) The function and property tests of any part
of works shall be conducted in the presence

of supervisory pevsonnel,
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Related Works
of Other
Coutract

Prqcedurés for
authorities
Cancerned

Control of
Construction

Site

bDisasters
and Public -
Hazards

Curing -

(¢} Inspection of works -
tach construction work shall be inspected
by supétvlsory personnel at each stage.
‘However, minor
in (b) and ()

subjeét to the

{(b) case out of those mentioned
above may be excepted
approval of supervisory

personnel ,

As Lo the related construction works under

after contraét; consult with the persons
concerned so that the related works may

smoothly be carried out.

Procedures necessary for the authorities

concerned and others as to the coustruction

works shall be taken without delay,

(a) Construction site shall be controled
strictiy in accordance with the regulations

- concerned.

{h) Efforts shall be made to prevent such

accidents as [ire, robbery ete. in

Construction site.

Efforts shall be wmade to prevent disasters
and public hazavds in accordance with the

regulations concernad,
Line parts and completed parts of works which

might be fouled or démnged shall be cured by

préper method.
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Line
Parts

Report on
Works

.'Cleaning aid

sweeping

Drawings of .

Completed

Works and

Maintenance
Instructions

Electrical
Wires

Path Duct

. Cable

Control
Ca b_J.e

Parcelain
Insulator

of completion shall be submited.

Reports on the progress of works, construction

operation of workers, examination of 1ine
parts ete. shall be submitted to supervisory

personnel.,

“In completing works, the area surrounding the

cqnétruqtion site shall be neatly cleaned and

swept.

When works {s completed, necessary drawings

showing the states of equipments at the tiwme
Entry shéll
be made on reduced - scales bf'lflo&JIIZOO‘aﬁd_

1ist of main equipmeﬁt parts shall be attached,

Numher of dréwing to Be submited is 1 (one),
réspectively; ' |
Original dTawing and white photograph;
Microfilw of them;
Miéro—reproduced drawing in 1/8 size;
: Whité photographs of the above drawing
binded i{nto A3 plate book.

oW wire JISlC3340
DV wire JIS C3341
IV wire JIS C3307
JIS C8364
GV Cabkle J15 C3606
CVV Cable JIS C3401
Ball insulator JIS C3832

Low-tension pin insulator JIS C3844

Law-tengion anchor insulator J1§ C3845

4-178



| Metal Tube | Conduit tube  JIS CBIO5 o

o | | Conduit tube fittings JI$ 8330, 8331, 8332,
8333Zand other
ﬁualified tem.

| Pole - { Concrete pole  JIS AS5309
Assembling - Galvanized steel materials shall be used
Execution R '.'ExeCUtihntéf”works éhall be made in accordance
Qf, ' with Specification Common to Electric
Works . -

Installation Construction Works prepéfed'by

Government Buiidings Department, Miniétry

of Construction,
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g;BtfSpeé131 SpeciEicati6n for Outside Line Construction Works

Parti-- : -Clasai-~ _ Thae voltage to be used for the present works shall
°“1ars flcation of ‘be as follows:
Veltage : .
Type _ Voltage . Frequency
344W type 127-220 volr 50 Hez

3$4W type 226-380 volr 50 Rz

Conétruction -Support aﬁd'sélectiOH'of Its Poéition
of.SuPport (a) Kind of support
Kind of support shall be as Follows:

Concrete pole

{b) Selection of position

Selectidn of support's positioun shall be

as follows;

(b-1} At roadside and unear the pogitions
shnwh in'drawing.

(b-2) At positiéﬁs where such underground
installations as gas pipe, water
pipe, séwer pipe, cable eEc.
are not interfered with,

(b-3) At positions where aerial line can
easiiyrbe'branched.

(b-4) At positions where main line can

| -be.strctched straight.

(b-5) 1f supefvisory'persbnnel's

' instruction is given, follow

the instruction.

Conétrgetion
of Pele {A) Setting

(a) General case

"Total Léngth (1) Standard Setting (1/b)

i3 m 2.2 m or more
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(b) On slope _

" In case of slope, the standaxd
mauntioned in {a) above shal].apply
corr03ponding1y.and:in addition,

- bage shall be reinforced with
concrete, |

(c) On:weak'ground
On the ground having a sipall resistance
such as Bbgulnnd,'pfoper-increase
shall be made. |

{d) On'rbcky_ground where excavaton is

- extremely difficult, setting may be
about: 2/370f he standard setting
'and_reinfOreed with concrete basing

and stay.

(B) Excavation of Pole-Erecting Hole

{C)

(a) role-erecting hole shall not he dug
Iargef.than.neceésity taking into
.congideration the size of pole, setting,
posture of pole ete, _

(b) If there are the following articles

| in the place where pole is to be erected,

special attention shall be paid to them:

{1} crops {2) buildiags

(3) garden-trees (4) underground

installations

Surf of Excavation
{a) Round hole

Standard dimension shall be as follows:
. Size of Depth of
Length of Pole(m) Hole(mm) lHole (m)

13 400 2,25

Rewark : If the ground is hard and
| not damaged, puy anchor is

not required,
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(D) Inetallation of Farthing Conductor
Bm? or nore of insulated wire shall be
lnstal]ed at. fixed place on ple and earth
_plato shall be equiped with carthing of
" the third kind,

() Direction of Cohcreée Pole

On a road, concrate pole shall'bé'erected
s0 that the'lower'sﬁep bolts'mdj_be
parailel to the road or line and the

pole plate perpendicular to_the.road

or line.

(F) Installation of Guy  Anchor _
Cﬁy anchor shall be installed excepting
where yound hole is execavated,

{a) Direction of guy anchor

(a-1) In case of straight pole, guy _
anchqf shall be installed zlgzag,

(é~2)'In cage of curved line pole, branch
pole and terminal pole, puy anchor
shall be installed zigzag and in
case of a pole evected at the place
where tension is great, a clamp guy

‘anchor shall be installed,

(a~3) In case of H pole and triangle pole,
common clamp guy anchor shall be
ingtalled,

(Y Operation after Erection of Pole
{a) Step bolt
The lowest step bolt shall be more than
2m and less than 2.5 w high above the
ground surface,
Additional step bolt ghall be installed

at every 450 mm,
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(ami) When step bolt 1g iﬁstallod,.
insulated packing shall be
fFirat instnlléd}ahd then steﬁ
bolt {nscalled.

Assembling - | (A) Positioh and Interval of Arm
' (a) .Pnéition of arm
' (ahl) The uppermost arm shall be 250 mm
from the top of pole, 7
(a-2) The arm for hipher volt shali bha
at the upper row.
(a-3) In case of samé volt, the arm
' for the distribution to farther
.distance shall be at the upper
row, .
{(a-4) The Qupporting:point of the arm
for a line having move than
80 mm2 of size shall be 1500 mm

or less from the top of pole,

(b) Interval of Arm

The center distance when line arm Is
fixed to supporting structure shall he

as follows:

H. Triangle
Single Pole Yoles
Classifdcation | Straight Straight
: Pole Angle| Pole Angle
Terminal | Pole |{Terminall| Pole
Pole Pole .

IO (ST SNSRIV PRI

600 mm 000 750mm 900w

Between low-
tension
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(B)  Standard Assembling

©

()

The assémbling'pf tine shall be made

on the fbllowing standard,

A coréffixing'aésembling with low

tension arm, having the following

dimension;

. Single Pole

1500x75x2.3 or more Cram)

i, Triangle
Poles

- 2700x75x3 .2 or more (wm)

(b)

‘follows:

'Classificatidn of pole'shall be as

Step Numbey of arm

Structure of Pole

145 Single pole
. - . . B
6 v 8 or wmore H pole or
triangle pole
Arm
(a) Classification in use of arm
Line arm shall be used depending upon
the Voltage and the condition of use
as follows:
Assembling Number of Low Tension
Method Line :
Core fixing 23 1500 x 75 x 2.3 .
on FA H]
FM T .
" 68 H pole, 2700 x 75 x

3.2, clamp arm
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.(b)”Classifidation of aingle clahp arm

(b=1) In case 1iue is anchored

Arm . - © Generval Casge

Low Tenslon - 1500 | 22 mm2 or more

" 2700 clamp-type for all

{buz) In case 6 lines are anchored with
2700x75x75° arm, reinforcing plate
shall be ﬂsed.

(c) Fixture of arm

{e=1) Fixiné side of .arm

Arm shall be flxed to support as follg:,

Type Remarks

General : at load side

Branch {anchor)}at opposite side
to teasion

{c~2) lLovwer arm shall be on the same side

ag upper arm.

(¢-3) Fixing method of arm
Fixing method to support shall be
as shown in the following table:
Condition of Support Fixing Hethod
Straight read pole,

branch pole, terminal perpendicular
pole to Line
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(D) Fixing Method of Binding Bolt and Arm-Tie

(é) Bihding bolt

(b)

Clamp arm 1500 -~ 2 places
j Clamp_armﬁ2700 =~ 4 places
Arm~tie

- Position: At greater load side

Number:

I for single arm,

2 for clamp arm

Hethod; Arm-tie washer and variable arm-tie

band are used,

(E) Porcelain Insulator

{(a) Classification in use of poréelain

insulator

Classification of use shall be as followy.

(a) ﬁriviﬁg of bolt

Rotating step holt and upper step bolt

‘shall be driven at 45°.

4-1
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_ Insulator to be Used
- ;
Type _ Color
through " |lead-down T
. : ‘Iine curb | anchor | line tensionlearthing
Class Yine branch {lead wire side gide
' Jumper anchor
Tine '
%ggfiggg low low low White
7Y ] tension | tension| tension blue
3-phase . brown
N large anchar = large
4~line atg
common to | PR insulator pin
; : i lator
lighting insulator insula 7
& power.
(F) Step Bolt




~ Construction

of Stay

@

Pole plate

(a)

kixLure of polo plaLe

A pole qute on which Company 8

abbreviation, number of supporting

structure, date of construction and

total lenpgth of supporting structure
ave printed shall be fixed to the
bupporting structure,

(a—l)-Pixlng'height shall be 2.5 - 3 w.
(a-2) Pole plate shall be fixed with 2 bolts.

(A) Installation of Stay

(8)

(a) Stay shall be installed at uaeven tension,

angle pole, terminal pole, long épan

and other necessary places as well as

in an area where strong wind prevails,

(b) Sray shall be installed so that traffic

may not be interfered with,

(c) Tybe-of stay

{c~1)

(c-2)

(c-3)

Anchor stay

It éhall be installed for anchor,
branch, eurve line and other
supporting structure which is

always subject to tension.

Longitudinal stay _

It shall be installed at every 6 spans.
Side anchor stay

1t shall be installed at every 3 spans.

Sort of Stay

(a) Ordinary stay

{a-1) Angle hetween suppnrt and stay shall,

in principle, be maintained at 30°.
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.(a~2)-Str1p number of stay shall be 7/40
-+ galvanized iron wives. '

(a-3) Anchor of stay shall be driving anchor,
- which must be driven {nto theground
by less than 1.5 m,

{a-4) Ball insﬁlator:shall be fixed af the
‘place wore than 2,5 m above the
ground surface,

{a~5) Anchor bolt of stay shall have a
sufficient thickness and be wrapped
with an anticorrosive tape over
.each 300 mm or more above and under
the ground surface,

(a-6) The bending part of stay shall be
protected with wirve thimble,
clamped at 3 polnts with suitable
wire clip.and its ends shall he
found 5 times or more with 1.6 mm
or more galvanized wire. S

{a~7) Fixing point of stay to the top of
pole ghall, in principle, be less
than 1.5 m from the top.

(b) Horizontal stay

It 1s a stay for which stay pole is used
and consists of common part and
additional srtay. It is used where
ordinary stay cannot be installed
due to the condition of the grouud.
(b-1) Ttems prdvided for in (a) above
shall apply to the details of
_ horizontal stay,.
{(b-2) Stéy pole shall be more than 5 m
' high on road and building site and
13 m high.in case stay passes over
a building so that stay may be
installed sufficient above the

grouad surface,
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{c)} Common stay _
It is a stay common to both supporting
structures and 1s used when they are

- comparatively near to each other,.

(e-1) Ttems provided for in (a) above aﬁﬁly to

the details of common stay,

{c~2) This stay.shall be same high as in (b-2)

: abéve.

S(d) ¥ sray
It is constructgd with two ordinary stays
which are fixed to the upper and lower
polats or right and left-hand points of
supportiﬁg structire and tied into a
bundle at a suitable peint above the.
grouﬁd to make a Y-shape. ‘This stay
is used for such a pole as'having many

line arms or being subject to a large

tension,
(dQl) Y stay 1s fixed to H pole and single pole
'having 4 stage or more assembiing.

- {d~2) 1tems provided for in (a) above shall
' apply to the details of this stay.

(8—3) Guy anchotr shall be installed 1.8 m or

more deep under the ground.

() Materials of stay
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(éél)' Following materials shall be used for stay:
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(e-2) Steel wire to be used shall be galvanized

steel wire of lst kind.
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Constfﬁntion' " {A)  Fixture of Pole Bfnce
of Pole ' a
- Brace

Pole brace is used when loagitudinal stay or side

auchor stay is needed, but it cannot be installed,
{a) Fixing position of pole bracé to pole

1t shall be fixed in rthe direction of

tension and in principle, at Lower
position from line arm.
(b) Fixture of pole brace to pole.
It shall be Pixed with 2 variable arm-~tie
bands, 2 bolts and 1 set of pole brac
fitﬁings. S _
(b-1) Angle of pole brace shall be in the
range of 20° - 25°,

Construction 6}) Héight of Electric Wire Above Cround
of Electric '

Wire : The height of aerial wite shall be 5.0 m

or more above the ground,

(B} Clearance of Electric Wire

"Sepavation of aerial wire from others shall,
depending upon Che sort of electric wire,
voltage and relative position, be more

than the following value {(m).

(a} ‘ : Low
: Sort of Electric Wire tension
Upper bare wire, OW wire 2.0
vinyl wire
Side | OW wire 1.2
‘Lower | Vinyl wire 0.8

(a~1) Separation of aerial weak current wire

from ﬁpper approach and crossing shall

be more than 0.6 (low tension).
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{c)

(DY

(r)

PositionIOE'Neutral (Earthing) Conductor -

In case of commoen system for lighting and
power (4 wire drawing), neutral conductor.
shall be gathered at one side of supporting

structure,

_Classificétion of Passage and Anchor of

Electric wire

(a) Aerial wire shall generally be through liné.

(b) The'mephcd to pull aerial wire straight
' shéll be two methods of anchor and

"split anchor,

(b-1} In case of use of anchor
For wire at terminal or branching poiat
For curved wire having 40° or wmore of

horizontal angle.

(b~2) In'case of use of split anchor
For the connection of different wires

in strength and thickness,

Before and after angle pole.

Looseness

“Aerial wire shall be provided with a looseness

corresponding to span, secason and wind load.

{a) Looseness Tahle

Unit: m

30 ] 35 | 40| 45 | so0 ) 55 | 6o

0.26 | 0.35]0.45) 0.581 0.71] 0.86 | 1,02
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.Main.ﬁiﬁe

Parts

(A} Concrete Pole (Centrifugal Reinforced Concrete

 Pale)

(a} Dimension, Design Load and Welght

. Tip

o _ Design | Root
Length | diameter| load |Weight | diameter
(m) (mm) | (ke) (kg) (mm})
13 1190 500 1070 363

(b) Drawing to show fixture of fittings
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‘Hotes -

Standard

Drﬂwing h

Name

Prdppsedibuildiug's atte

Remarks

Concrgte pole

-——= | 'stay (usually, Y-stay)
4»“¥_ étay.(common,_horizontal)
——s | pole brace
-O—~{ acrial wiring
EE;%% cable rack wiving
S ow ] OW wire _
: e
cv 600 V CV cable

{-omni main line system

principal name of buildings

name of basic assembling
drawings
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List of Material Packdgéfs Number, Qutside

Line Coustructlon Warks

. . _ : Cabie_
B Pole Fitting Wires- Rack
' mmm“;*ﬁMmﬂ;ww_”‘h;éf' “ton - o ‘ton | m> ton| m ton
Cunung Wemang | 88 | 52.03 | 75 | 45 | 135 | 75 | 0.8 | 0.5
Toudano 43 | 2568 | 21 | 13 | 14 | 8] 0.8 | 0.5
Egstamobagﬁ. 18- ~10.71 HEB‘“—— ; 8 | %fSTS' 0.5
| Gorontalo 22 | 12.84 | 12 12 | 7| 0.8 0.5
| Lim _Kendsge' 22 | 12.86 9 12 7| 0.8] 0.5
Sub-total 193 1114.49 | 127 78 181 | 102 4.0 2.5
Ujung Pandang 84 | 50,29 | 20 | 18 |87 | 48 | 1.2 | 0.8
Walan pone 29 | 17.12 | 19 | 12 | 16 9 | 0.8 | 0.5
Soppeng 31 | 18.19 | 30 | 18 |16 | 9| 0.8 ] 1.0
Pare Pare 45 | 26,75 | 18 | 11 |21 | 12 | 0.8 | 0.5
tg Rantpao | 31 [ 1819 | 14 | 9 | 1 6 | 0.8 o5
patopo | 24 | 1391 ] 13| & |10 T 0.8 | 0.5
Bancaeng | 25 | .98 | 13| 8 |16 | 93| 08| 0.5 |
| Sub-rotal 269 |159.43 | 136 | 84 (177 | 99 | 6.0 | 4.3
Vedan 134 | 80.25 | 62 | 38 [117 | 65 | 2.0 | 1.0
. SRV IS . S SRR S
Tar tung, 70 | 41,73} 19 | 12 | 61 23 | 1.2 | 0.8
Porsea 33 | 1926 | 23 | 14 |20 6| 0.8 0.5
Pemartaig Sienter 66 1 39.59 20 _,1? 59 33 1.2 Org—ﬁ
 Tebing Tinggl 22 | 12.84 | 14 9 |15 0.8 ] 0.5
Tanzung Bali- 25 | 14.98 8 5 10 0.8 0.5
Kisaran 29 | 1702 ] 11 | 7 |2 | 15| 0.8 0.5
Rantar Prapat - 40 23,54 17 10 16 9 0.8} 0.5
Sub-total 419 |249.3L | 174 | 107 (204 | 166 | 8.4 | 5.1
| total 881 |523.23 | 437 | 269 Je652 {367 |18.4 | 11.9
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410 Running cost for generator

"~ Running cost of generator varles according to the cutput of a
prime motor,

General types are listed below,

. (l) 500 KVA.non;utility_generation'iﬁétallation _

. 58493 X igbg/ps.h_§”0(85 (specific gravity) =, 1244
124 % 7 hours = B68L
868% x 40rp ='3$,?20rp/7houté

{2) 250 KVA non-ucility genevation installation
300ps x 200g/ps.h ¢ 0,85 = 712
718 X 7 hours .= 497 |
497E.x 40rp = 19,880xp/7 hours

.(3) 150 KVA.ﬁonmutility generation installavion
- 180ps x 220g/ps.h ¢ 0,85 472 '
478 x 7 hours = 329£ N
3292 x 40vp = 13,160yen/7 hours

(4) 150 XKVA x 2 non-utility generation installation
180ps x 220g/ps.hk 0,85 = 472
47% x 24 hours = 1,128%
1,1282 x 40rp = 45,120rp/24 hours
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Running cost estimated value

.P.LyNw  Ceneratof Total . Eﬁgimztsi :
i (RP) (RP) - (Appioxi;:%sly)
Gunung Wenang | 1,663,200 1,700,000 110 ~ 120%
Tondamo 511,200 520,000 129
Kotamobagn " S n
Gorontale i n 130%
Kendage 295,200 300,000 o
Ujung Pandang 11,663,200 1,700,000 110 v 115%
Watam Pone % 86,400 676,800 76d,000' 80 ~ 100%
Soppen ok " " " 70 902
Pare Pare 712,800 710,000 110z
Rant Pao. * 86,400 676,800 760,000 80 ~ 100%
Palopo e 1,353,600 1.353. 600 60 N 90%
Banteng 86,400 676,800 760000 110 ~ 160%
Ta Y Tung 511,200' 510,000 120%
Sianter 712 80O 710,000 110 130%
T. Tingg: 295,200 300,000 110%
Tangum Barai u u Y
Kisaraw 511,300 510,000 120%
' Rantanprapat | % 1,353,600 1,353,600 .60 N 80%
U . L. SN [ —_—

*% indicates

Estimated running cost of generator
' : 24 hour operation

%% indicates
6 " 18 hour operation

180 x 0,22 .

———— =,

running time x 078

x 24 hour x 30 day % 4.0rp

5220
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4~11  Work Sharing by local currency and forcign exchang for

electriec facllities

A Diviéion'of woik

The division of work is iliustrated'or.listed_in the division of

‘work (1) through (3) ia the attached sheets,

B, Essential points of individual division points
(1) Locations of substation room and generator room

(a) Tt should bé_qndetstuod that the locations shown in the

‘attached external wiriﬁg diagram have priority.

(b) Necessary building in question shall be constructed by
.local ‘currency ;

(¢) The electric lights, power, water supply, drainage and
natural ventilation system, etc needed for the building

shall be fnstalled by local currency

(d) Opening work on the walls of the building for lead-in
_ahd going-out of wiring and conduits, and their curing

shall be carried out by local currency

(2) The transformer to be installed in the substation room shall
have the rated capacity based on the attached contracted
capacity calcéulation sheet and shall be instalied by the

“local currency

(3) The supply meter and other instruments shall be provided in

the generatoy room.

{4} ThE'earEh bus with the earth resistance, less than 10 ohm,
~which is made of the insula;éd cable with a size of more
than 50 mmz,_shall be provided in the substation room and

the generator room by the local currency

(5} When the wire 1is braﬁéhed from the external line in the
“yard, all nccessary works shall be conducted by local

currency . (Nereinafter, the external line in the yard is
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referred to as the main line.),.

The following points should be taken into account in per-

forming the branch work.

(a)

A{b)

{e)

(d)

{e)

(f)

gelection of size for branch line

The iasulated cable having an éllowable current value
of more than 55% of the tripping'¢urrent value of the
feéder breaker (specifiéd'in the volume for Data, (1)
~ (c), the breakér'capacity.list'by line) in the con-
necting main line shall be the minimum size cable.

The cable length of one line from the branched point
up to the indoor panel should be within 30 meters.

In case a cable having a size less thauo specified in
(a) is needed for the work, a breaker may be provided

near the branched point and a cable size shall be

within a range of protection by the breaker.

PVC insulation cable for 600V or above should be used
f0f the branch connectibﬁ line in order to mdintain

the insulation resistance harmony .

" The work for the connection line should be conducted

so as to malntain the insulation effect -and connection
resistance of the joint equal to or above the respec-

tive values for the line.

The brhnchéd l1ine should be supported in such a manner
as it doeé not give a tension directly to the main line.
As a rule, the support lines should be fixed in a
direction opposite to the tensfon direction of the
branched line, and this work shall be conducted by

local currency

An insulation separation for the branched line and
main line should be more than 100 mm except the case
of same line and same phase, or the line should be

protected with a protector which withstands 600V.
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The phase sequence. and line classification of the main
line shall apply to the work for the branched line.
All works for panels”éﬁch'as indoor cabinet panel,

power panel, branch pauel and switch panel, etc. shall

‘be carfiéd out by . local currency no matter they

are new. or existing.

At the timé'of'ihdoor work, a.Voltage drop at each

tgrminal shal}_be'controllcd tq.berbelow 2%.

'The miﬁimum Size-cable for the'iﬁdépr work shall be a

singlé-wire having a dlameter more than 1.6 mnd or a

stranded cable having an area more than 3.5 mmZ.

A size’for cables Ebr-the_indoor'wo:k_shall'be in ac-
chdénCe with the specifications stipulated in (g).
In addition,_use a cable with an aréa'more than 5.5 mm’

fot_thc'mechines, equipment and receptacles.

Select ahd:mount the switches for the indoor work,

which withstand a short-ecircuit curvent more than

| S,OOOA,.in order to'kéep the iﬁsulation harmony.

Aa insulation resistance value for the indoor work

shall be contreolled te be more than 10 M as a minimum.

With regard to the indoor wofk, esgeciaily, the work
for the lines (f-Lo, fFLn, f-m, f-La, f-Xo and f-Xn)
which are frequently under single phase load, it is
recommended that the load comnection of each phase on

the power transformer side be designed to be under

normal balanced load and ‘the connection distribution

be adopted as much as possible.

in order to_minimiﬁé a voltage drop, to keep the in-
sulation hérmony and to safely maintain the supply
reliabilitj of the lines on the whole, make the follow-

ing items the key points.

£--230



Selection of adequate cable size and strong suppotts.

Insulation protectioﬁ harmony and control of temper— .
ature rise of insulators at the time'of_éhor;-circuit

trouble.

An_eéonomical wiring and early cut~of f of troubled-

section by means of selective cub-off system.

o PreVéntion'of.;roubié fo be extended to the sound
sections.
With full undéfstaﬁding by the Indonesia side on our
Jeéign; selebtibn_of_machinés and équipment'and'con~
: stfuétioh,.éVery possible effort shall be made to
‘repair the éiécﬁribal facilities, harmonizing the
indoor repair work with the repairing work of power

sdurée_and distribution network,

iP) It should be kept'ih mind that earthing work'ﬁf the
medical equipment to be installed indoors with a
cable more than 3,5 mm’ without fall is conducted
'byrloﬁal cufrgncyﬁ -
Fuffhérmore; the main earth line should have the earth-
ing polarity numbers to ensure the equipotential dis-
tribution and be made of bus more than 14 mm? with_the_

earth resistance more than 108.
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hivision of Work (1)
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ﬁivisibﬁ

of Work (2)

Exam-
ple

Main work description
and scope

Build-
ing

._Main wark item

Machin-
gry .

Wiring

Piping

Instal~
lation

Remarks

o
®

Lead-{un of high valt-

_age cable

Installation of sub-
station equipment

Take out from the
substation rooim.

Mount the supply wmeter
and conuect the con-
nect the primary ter—
minals and switches

in the penerator room

Switchboard, genera-
tor, engine, feeder
panel, charging equip-
ment, oil tank and
other associated
piping comnection

“Takihghout from the

secondary-side termi-
nal of each MCB of

‘the feeder panel.
‘Connection to the

external Iines in the
yard, erectlon of
poles and aerial
lines. -

Leéd?iu portion
branched from the ex~
ternal line in the

yard up to the. indoor

panels.

All indoor work con-

necting to the lead-
in portions.

o

o

@
®

@

®

-However,

2 shall
apply to
arrange-
menlt and
mounting -
of acous—-
tic mate-
rial in
the pen-~
erator
room.
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Division of Work (3

Indicated by a

Work by local uerrency dotted 1ine (:) MMMMMM

Indicated by a

Work for penerator solidiline (:)

Work by for-

eign exchange : .
g | _ & Indicated by a

- Work for external line solid 1ine
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- 4.12 List of Equipment in Workshop

ﬁwllul.Vﬁorksﬁoﬁ_Topls;fﬁaterials and Fixtores iist
Che}le? Equipﬁent:Seleéﬁipn Liét |
.ai Electrical ﬂdrk_ﬁoém Equipmeﬁé
b) Mecliandcal Work Room Equipment
¢) 4C§rpen£er's WOrR.Room_Equipment

d) Layout Plan.
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4-12-2  Equipmout Selection List

"a,= Eldctr;cé1 Work Room Equipment

L

-;',meéhclature-

Spgcifiéation

- Description

Remarks

Livéiﬁire in~

sulating unit

E Léak-tester

1 Tester

Clamp meter .

Phase wiring
system

Measured value

Measuring pow-
er source

Power source

Measuring ah“
perage

Measurement of

working time

Accuracy

Dimensions

Power sourcé .

Measured value

| Power source

Measurad value

162w, 1¢3w{ 3¢3wA'
0.005 ~ 1 MO
122/220 50 mg
With leather bag

AC SOMZ 127/220/
380V ;

5,%1000mA 9
Range change

0999 ‘ms

Current =~ + 2,.59%-
measurement

Time C 4 17
295(m) %215{(m) X145
$))
Two.singlc Pry
cells 1.5 %1

DCV=0, 1201200V 9
Range

DCA=1.2 -~300mA
1.2v6A 6 Range

- ACV=3v1200T 6

Range

ReéiStauce=2kQ *
20,000k 5 Range

dB=-20v+63dR
SIS €1202

With carrying case

Mereury cell 1.3rx1

ACA=6V300A § Range

AGV=1500600V 3
' Range

Resistance=0%30k9

Temperaturaes
~20°C v +154°C

With carryiog case

Accessories: Lead
3¢ ~ 2m )
Clamp type ZCT 1

Vﬁltage detector 1

Accessories: Lead 1

Fuse 20

"Accessorles

Temperature globe 1
Tester lead 2
Mercury cell 1.3V 5
{spare)
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Womenclature

Specification

Power source

Error

7 Range
Direct coupling
3 éingle dry cells
8

11.95%

_Descriptioh 10,y Remarks
Barthing Power source | Two single Dry _
sist 1 cesal |
ie%_s ance Measured valueé LeSSl_* 3 1
ester .
No.l Range Accessories _
o108 Cord for measure-
No.2 Range Rane ment _ o3
1000 | ange - Barth bav 2
No, 3 Range
010008
Earthing AC
voltage _
0300 1 Range
With carrying case
| tasulation #owér source  |With charger 1
zzfii:ance Measured value: POz 1277220V | Cable for measure-~
s s 1000V - 2000 oR ment (with clips)
: With carving _
: . £=5m 1
case _ .
reonooon Power source With charger 1
S0Hz 127122QV Cable fer measure-
500V - 1000m% ment {with clips)
: £=5m 1
.Phgse Power source 11050V 50Hz 1 _
detector ' IWith carrying case '{ Connecting cord
ClémeOB o . '
high tester |Measured value | DCA - 41
E 100v1000A 4 Range Ad - .
. ccessories:
- bev _ Test lead {with
25v 500V " clips)
ACA _
100410004 "
ACV _
25v. 500 "
Clamp Dimensions 40
With carrying case
Error.- +3%
:Tachometer - |Measured value [0VIO000 v.p.m 'l

Accessories:
Metal contactor
5 pes

Rubber contactor
20 pcs
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Nomenclature ‘| Specification Description Q.tyl- Remarks
1 Taols | ' Winder 3000ks, Wire 25 1
: With' 2 metal
wheels ;
Fasthener 250kg Special 2 1
" ‘1 500kg ' 3 1
" 1000kg - 4 i
1500kg 5 1
Auxiliary wlre 3 1
gripper '
" 4 J. .
36 5 1
Sevew-driver 100 wm g
for electri-
cian )
oo 150 i 2
11} 200 2
" 100 2
(Cross head)
" 150 2
( " )
Insulated 175 mm 2
pinchers
o 200 mm 2
Koeife with 2 For elec~
double edge trician
Water pump 250 mm 2
pliers _
Radio pliers 150 " 2
Nipper ' 156 " 2
{with hole)
Moukey wrench | 150 “ 2
" 256 2
L1 375 11} 2
Vice 150 " 2
Toreh lamp For gasoline 3 jWith total of 30
' Fory 18 sets of needle noz-
zle and pump pack-
_ ing
Wire stripper |5.5° 170 2
Pressure 8 mu® Less 2
pliers than
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Nomenclature | Specification .béstription Q, Ly Remarks
Togls Maunual pressure BWBQ_mmzf Sl
' lavge size tool| :

Tool box for _Leather caQé. i
electrician one tool helder, :

' ~ jlarge, medium

_ _ and small
Safety belt Free type with 3
: rope :

- Threading . Oster.typé Cl5v -1 With set case:
machine o electrician C75mm for conduit
Pipe vice with 15V100mm 1 | With table
legs : _ o (trqvellingjtype)
Bender C19\C31 mm 1 With handle

' o =1.,2v1.5 mm
e G16°G28 1
Sdlder ébecial*No}O J0kg
' (tin eontaining,
IThigh quality for
electrician
Paste For electriclan 10=
Wire v 1.6mm 300 5
boudle  Houdle
2,0 mm " 5"
2.0 na® " 5"
3.5 wm? 5"
5.5 mm® 5"
8 mm® 50
F cable VA Flat type 10
1.6-2C 300 bloudle
~ boudle
_ 2.0-2¢ ™ w"
CV cable . A
' 5.5~4C 300 5
boudle  bpudle
8 __qc 1 5 ks
Pressure 1.6%2 100 3
sleeve 2. 0x2 b 3
3.5%2 " 3
5.5%2 " 3
5.5%4 " 3
8 x2 " 3
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Remarks .

grindery

dimensions

Rotational
frequency

150¢x16x12. 74 mn

SOHZ 2970 r.p.m

Nomenslature Specification Description Q,ty
Tools § sleeve . 1.0 3
2.0 3
Slide trans- [30A 3KVA
former Input 110/220
501z 1
Output 0v130V/
0260V
Detector 600V 5
_Nechﬁihal Work EquiPMth List
Nomenslature - | Specification Descyiption G,ty Remarks
_Shaper Stroke length' 380 mm 1 With accessories:
Vertical Rotary vice table
g i 180 .
movement o .
Hachining | Standard tools
Y 1300 am
length .
Table 250260 mm
dimensions
Power scource |3¢ 50Hz 0.75kw
2000220V
Installation 540%1000mm
dimeusions 1020kg
.Heétiug fur~ Furnace 200Wx150 %300 wm 1 Heating unit
nace for: dimensions ' _ spare set
quenching Furnace
{(Electric ° . .
: internal 0v1000°C With temperature
- furnace) o e
temperature indicator
ﬁeating Non~ferrous metal Wich standard
element {(silicon carbide) tools
Furnace Set value, variable
temperature SCR automatic con—
control trol
tleat-up time _0+1000°C z 3
Power source  [200-220V 3kw 1 ¢
Dimensions
Déuble~head Grind stone 1 With grind stone

spare set

150 mn Rough 20
Finish20
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Nomenclature -

Specificatién-

2000220V

‘Descfiptiou ' Q;Cy' " Remarks
. l_Doub1e~hQad Dimensions 358%200 mm lﬁ}Skg ' With standard
“l'grinder - : . L : : tools.
= : Power source 3 4 500Z 290W B S
2000220V With floow stand
(incl, water
reservolr)
4 |Sawing Sawidg 9841 175 ¢ 1| with spare set
machine '_dimgnsion - For pipe _ Saw cdge 20
Saw edge 350%25 mm With standard
dimension tools
Stroke 9551 min 5047
Dimenslons - 820%370 um 35kg
Power source |1 4 2000220V
“Tool ' Téble_swing 1260 wm 1 With compiete'aet
Erinder ' ' of standard acces-
Lo , - sorles
Table stroke |Lateral 250 mm Spare grind stone
: Longitudinal (fiat) 20
. 180 mmﬁ Spare grind stone
Swing angle: 5% (d1sc) 20
for right and left _
Crind stone 1506%31. 75413 ¢ mm Blade with edg;o
dia :
‘Rotational S50HZ 3,400 1.p.m Special access”;i“s
frequency _ '
Dimensions’ S00x1050 mm 260kg
Power source |3 ¢ 200W 2000220V
Bench drill Rotational 500z 360, 700, 1 | Accessories
S frequency 1200, 2400 v.p.m
“Swing 430 mm Prill check 5vibmm 2
Stroke Up to base 480mm Drill for iron work
Up to base 660nm 1 mndld mmé
Table 300%300 Square Turntable for drill
dimensions table check Y4
Pimensions 7 600x800 145kg
Power source | 3% SO0HZ A00W
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.:Noﬁénélnture_' Spacification [ Description Q,ty-. Remarks
..AC_urc wolding | Qutput current 4004 1 Accessories
machlne : AR . - o '
S Output 19kw Power cable S
Input 33kvA With output cable
Dutput ‘voltage | 81V _ | ~ holder - Sm
o . R IR " Protective
_InPuE voltage |1'¢4 200 ZZOV_SQHA surface - 3
- J; EE ‘ .
Dimen?ions 155 650 mm 175kg Protoct Lve
With lightening - glass 20
1 arrestor . ]
Covered 1 2,0;:2.6, 3.2,
electrode | 4.0t
- ' | 300kg
(Hoist Lifting weight |2 toun 1 Accessories
(ggneral Stroke: S m Yower cable 15m
type) - - '
Lifting Motor driven .
50HZ 7.5m/min Rail £-9m -
' SN Completeset with
Travel Motor driven fnstallatlon
Rail Beam, I-stecl fixtures (with
170kg stopper)
Dimensions 1075900 370kg I-steel
| Power source 3¢ 50HZ 3. 7kw- 150%75%8. 5
' 2000220V
Gross weight 3 600kg
{Too1s set 1
Vice Round barrel_type' 2
side wice 150 mm
" Universal milling 1
vice 105 mm
Gear puller G-8 200 ¢ 1
- jPipe range 900" mm 1
R 300 wm 1 |
Oster type 114R 15AV50A 1 | Spare edge (2 pes
, } for each size)
o 115R G5AMBOA 1 _ '
Pipe cutter 2 1 Spare edge (2 pes
: for each size)
1 3 #’
Pipe vice # 2 10AvI0A 1 With legs
Hack saw Pipe 3 Saw cdge
frame
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€. -Carpenters’s Work Equipwent List

Sawing
dimensions

Table
dimensions

Inclination
angle

I Power source

1254125 wm

675%835 mm
45°

34 50u7Z 1.5kw
200220V

With tenoher

*-;:Npﬁéhélﬂﬁufe : Sbecification_i Dqscription Q,ty. Rémarks
'ngd planer Machining width 300 mm_. | 1 Cbmpléte'set of
1 R ) .spare edge
Planer barrel |D ¢ 108 mm Edge'BOQ mm 3
Rotational 50MZ 5000 r.p.m
frequency _
.| Table 330%1800 nm
Power source 34 50HZ 1.5kw
j 200220V
inétallation 720K1880'mm
dimensions 620kg,
2 Automatic Machining width [400 mm 150 - 1| Coﬁplete set of
. rplanev ~ : spare edge
Rotational S0HZ 5000 r.p.m  Edge 400 wa 3
frequency _ :
- Feed’épﬁed- 12,16-m/min
Power source 134 SOHZ 2.2kw
_ 2000220V
Installation  [870%970
dimensions 750kg
 'Méndél'planér  7Grinding vidth JLength 600 mm i Sﬁare grind stane
Tknife grindey |} Width 100 mm ' S
Rotational |50HZ 1450 r.p.m Crind stone
frequency : _ : Flat: 300mm 10
Bed length 1200 mn Cup : 100mm 5
Power source 3¢ SOHZ 0.75kw
‘ 2000220V
Installation  |1500%760 mm
dimensions 600kg
| Univefsﬁl Saw length 400 mm ¢ 1 With complete set
{round sawing of spare saw
machine . _ edge (BS)
: Saw shaft dia 25.4 mm ¢

- Chip saw 400wm 5
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- ] Nomeneclature '|.Specification Description Q. eyl Remarks
:Uﬁtifsal_ Installation’ 340kg
;rQUnd sawing dimensions : :
machine Rotational 3000V3800 t.p.w’
' _frequency S
"Band'_ éauh\g . Saw edge- 17004 mm Wwideh 75mm 1L | Spare saw edge
:machlue. for. dimensions : : _ . o
e C SO A . _
.ca;penLar 5 Saw edge 4650 mm © Saw edge 75mm 5
wotk - o : :
Jlength _ :
Rotétipnal | 420 r.p.m
frequency _ '
‘Machinling 300%690 mm
length R
“Table £ 600%700 mo
dimensions '
‘Inclination 45°
angle _ _
Power source 3% SOHZ 3. Tky
Dimensions 1 BOOX1000 mm -
Elecffic drill| Max, drill For carﬁentér's 1 14 100{200
dia work 30mm & Slide transformer
. . 0130V 100260V
n 7 1 n 1l ) 13imm & 1 156 n
| prilt set For carpenter's 1 lmmgnl 3mad 50
. ' work 15mmgdvI0magd 20
Vice for Freely . Bore 75mm 1
carpenter's rotatable Opening 63mm
work
Carpahter’s 1
work set
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