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foe1

Load Plan for Main Line
(a) Table of Codes for Main Line
- Feedey Closs. of Deseription System
Code Work ‘ ~ e
| f'-'.ll,o ~Existing Existing instal- 34 4 W 1277220 (127
o ' lation- L R R
f -1 | New  |Lighting 3o 220
: - | 1instal~ ' ' id
S i lation o 3
f-p ! Power (including cool-|3 " 4 " " "
ing facilitles) 34
-~ R ' Medic*al unipment Eor aran " "
ouL*pdtient clip_{_cmww _____ B e
f - La - " . | Lahovalory eaulpment 3" 4" " "
' o i)
-~ Lauk B Laundry and kitchen 3*4n " "
: a _ equipment 1
- Yo . Existing  |X-tay apparatus 3% 4" 1277220 220V
_ ' - ~ _ 220/380
f - Xn - New X-ray apparatus 3" 4 M 220/380 220V
' instal- ' : 1
lation

f - Xo

f-Xn 0"

Indicating Héthod

Indicating Posil.ton Code Rou‘L'e No. Position No.

: - Feedel iring No. of
‘Ste st

.p. : code -~ capacity System wires ]
1 step | f = 20 | X kva 344 W 127/220 L oW 60 - 4
5 step | [ - Xo . 'Y kep . 1 & 220y 0‘.‘ 6(] - 2
6 scep' £~ % | % kea 34 4 W 2207380 | OWIOG - 4 |

. e e d
f - Lmu f - m Rote A, By G, L

f - L{mku [ - Luk

Position:

a, b, ¢

To be se]cc'Le(l from anong feeciv
Cing wmethods of 1d 2W, I 30 an
and 3;» 4t

d

L

4=l




{b) .

4

Rated cir- f~Lm : . .
cutt ' 3ehhny f~Xo f-~Xn f-La f~Lunk (f-P f~Lo f-In
breaking |Mainly [3éfw . |dbw Idhw Ibaw {33 3faw Ihbw Toral
capaclty |exter- [220-380 {220-380[127-220]127~220|220 127-220|127-220
by system |nal :
{Feeder line .
. MCB) - |
| Gunung 4PAR AT [fPA]? -A'l‘t'PAF- ATIOPAT AT Z'PS\%.S‘A}.‘E%\ 3PAF ATAPAr  ATIAPAF AT
1 “Wensng .| 400-250 [225-100 J400-300 |225~100500- 600 |225-175|600-400 1225-175
| rordano 4P fap o Jor ap - |ap 3P 4p 4p
| Tondano 995150 1100~ 50 |225-175 |100-_ 75}100- 75[100- 601100~ 301100~ 75|
|ap(220) | " " 1 3p 4p " Comple}
| Kovamobagy) 555-100 1100~ 30 [225-150 |100- 501100~ 75]100- 60100~ 35 [100- 50_*%fﬁage |
| e e b 4p A 3P 4p 4p oL atO-
; Gorontalo 1,9c 1501100~ 30 [225-175 [100~ 75]100- 75|225-175|100~ 50 (100~ 75 bagu
i Lim o 4p 1 o 1" " 3p Ly rt
Kendage |100- 75 [100- 30 [225-175|100- 50100~ 60100~ 50|100- 50 100~ 60
{ Ujung 41 4p p 4v lap(usxa|3e 220)ler |ap | -
Pandang | 400-250 {225-200 {400~ 300 |225~100 {600-600 |400--300 |400-300 |225-150
| Watan 4p - lap 4P ap. 4p 3p 4p 4p
pone - [100- 75 [L0D~ 30 [225-175 [100- 50(100- 60[225-175{100~ 30 [225-200
s . o L . " :u A ) ap 3p 4p n
{ 5°PPING  1995-100 {100~ 30 [225-175 |L00~ 50{100- §0225~125100- 50 |100~ 60
; o 4p ’ . o qmw R , 4 3p 4r - "
| Pare Faxe Jo55 150 1100- 30 [225-175 [100~ 75{100- 60|225-150)225-100 |100~ 75
Lim ap. Ll g N 1 P 4p "
Rantpao 225»100 100~ 30 [225-175 |100- 50]100- 60 |225-125]100- 30 1100~ 60
Palone jar N A" B HLLICEEE VY ap ) 4p T T
aope 225-100 {100~ 30 225175 [100- 501100~ 60[225~1251100- 30 100~ 60
¥ tap B LR " 4p 3P 4p "
B .
antaeng 1575100 00~ 30 {225-150 [100- 50100~ 60{225-100{100~- 30 |LOO- 60
Modan . 14P hP ap 4P JaPQSR)IP 4p o | .
- 400-300 [225-150 [400~300 |225-100 [1000-800/600-4001400~300 [225-175 §
o e n F I 4p o Jap "
T
artung  1995-125 100~ 50 [225-175 {100~ 75]100- 75|225-1751225-100 [100- 75
. K ™ N - hw‘wm“-; ety e e et et s e
Porsea ap " " " 4P r P4 &p
100- 75 [L00~ 30 {225-150 {100~ 50 [100- 60 225-150!100* 30 {100~ 60
Si.auter 4p T B ' " 4y ar 4P "
225-200.[225~100 [225-175 [225~100{225-100 [400-250 |225-325 (275100
4p " IRL no 4y 1p r "
T.Ti i ! 4
NBET |225-100 1100~ 30 [225-175 |100~ 50[100- 60 {100~ 751100~ 50 1100~ 60
Tanjun 4p M "o " ap 3; ----------- !:.;_ R T T
Bali 225-100 100~ 50 J225-150 ]100~ 50{100- 60 [100~ 601100~ 50 100~ 60



Rated cir-

f-m

cuit Jhbw f-Xo f-Xn f-l.a f~Lunk [E£~P f-1.o f-ln
breaking = |Mainly [3ddw KT Idhw Jdhw 38 3w 3fhiw 3h4w Total
capaclty |exter~ [220-380/220~3801127-220 127-2201220 127-220]127-220
by system |[nal o : '
(Feeder
MCB) |
Kiséran 49 4r - by 4P &p 3r 4y 4p

225150 {100~ 301225-175 109::75 100- 60]225-150225-100{100- 75
Raiitan: 4p " "o " 4p 3p " "
Prapat - 2251100'100? 30 |225-~175 100~ 50|100~ 60]225~175{100~ 50100~ 60




(a) MCE tripping current decision hasis

4~2 Computation of Increase in Contract Power

System composition

Mainly composed of
low-~capacitance
200V single-phasge
loads (connected
‘to exteraal cables)

Mainly composed
of 200V single~
phage load of the
highest capacity
X~-ray apparatus

e

127v gingle-phase
load of the
highest capacity
X~ray apparatus

Mainly composed

of motors, the
one with the
"largest-load and

. the others, seldom
operating coin-
cidentally

Malnly composed of
molors,  two
largest oncs of
which may operate
coincidentally.

Feeder Compubing expression
name
£-m ffVAﬁfvlgg_ < TLA
f - La YIR00
f - Ln
Qutput of the highest capacity
£ - Xo X-ray apparatus
f - Xn
RYP
DX
A M ks
0,8 X 107
2
sy .
VA g0t
200 w00
KVA
Lo I) 3
o x
f - Lo 3 ?fi_ T A
. 127 = 0
T U
) . i When Pm stands for the power
f -7 i for the largest-load motov,
. Uling P4} Yt (BP-Pm) X4
Pandang 2T.A
. Medan where the unit of power Pm.P is
k. K
o loke2s MM one i
When Pmp and Pmp rvespectively
stands for the powers for the
f ~ Lau,K ! largest motors,
. Gunung i iimfiﬁif)z”:¥*ilp"(Pml
Nenang | Me 078 = Lt
Biung | where the unit or power Pm.P is
Pandng kw. L
. Medan K= 2,5< 11

< 1.8

bk
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(c)_ Computation.of Inerease in Contyact Power

*Total caleulated value of
X~ray, lighting and motors.

Tr commonly used
*Nenotes 220-380V.
¥or vated value, cxample in

Jakarta is used.

_ Contract Capacity (KVA) G? o] LN,
Contertateionaced, " OaiedBlocat |omiract | con |32
l;ghting' of iight— _OF-X- .rﬁted C?gaiity izizzitv reserve
and motor§ and motors ray values @DQD (K%A) capacity
{‘qiﬁgﬁg - 229. | 240 147 387 | 134.5 | 269.5 Yes
“rondano 6 134 |%6105 | 219 0 4 215 wo
"”otq_m'obagu | 4 76,2 **.1_65 1##105 o0 | 6.6 | 204 o |
co{roncalo 81.2 14 | w105 219 | 3.8 Ts.2 " i
xendge | #150 135 | 5.7 | 129.3 v
. f’:::ﬁany 206 240 STy, 387 | 260 127 "
Siatam Pone _-_*150'? 135 3517131, 1 xe
Soppeng *15'5"-_& _ ) 135 8.4 | 126.6 :]\:g\gé’l}vptllxme
.;%are Pare 884 114 - |#%105 219 T
et | 7150 | N IO R NN
alopo %150 1351 0.5 {130 P
PBantaeng 3150 135 | 2.5 | 132.5  |20kVA tn |
asedan _' - _2.'11-_7..1_ ' 3_05 Wk147 257 1T IE S 13975 I rran
af'tung-_- | _91.4' 114 4105 219: 14 205 R
orsea %150 | 135 | 0.5 | 130 o
;’siante: 127 135|105 240 | 30 _w?.m Cves |
e R %150 - 135 5 3 E
i .";“,:};{;‘_“3 : a1s0 | 135 { s | ases "
Kisaran T892 Ti4 74105 719 ji“" 5 | ra | T

4-8



d)  calculation Sheet for PLN Transformers and Contract Power

1, Explanation

2. Calculation Tdble

49



¥, Explanation

Caleulation method for capacity

™

‘Classification of loads

a._'For_géneral load, lighting and motor loads were Lotalled

'(loads_where three phase balance is expected to be relatively

available with small capacity of single phase)

b, For special load,_xhray loads were totalled

'_(loads‘which_réquire to set power capaclty to its lowest limit

to redice voltage régulation):

Calculacion of demand

For general load, demand is set on average at 80%.

Célbulatipn Qf"eontract_demand:_

With the Caléulaked demand as the basis, the contract demand is

held down as shown below.

- Up to
'Up to

Up to

Up to

initial 6 KVA
next 14 KVA

next = 30 KVA
next 50 KVA
next 100 KVA

“For all the fesﬁ

transformer capacity.

The .rated value cloSest_to the value obtained above is set as

The capacity for future demand is taken . inta comsidervation.

(approximately 20 ta 25%).

4~10

CYts value is (transformer capacity minus calculated capacity)



 galculation Table

lighting, and motors

#Commonly used for X-ray,

§°ht?39t Capacity ;i%gi;“g and éKVA) ~ X-Ray (RVA) Céntact Capacity (KVA)
@nd Required - peso “[Max. TTghts Yo T ”
: rangfoimey P;anned Qemqqq Planned per ing and 'l:ransié X-Ray
apacity Load .| Pactor Lgad " |phase Molors ;formexi

unung iqenang" 481.3 | 0.8 |38 | 10 50 229 300 | 150
o ve.a | v | oa ] ans| 30 69 | 100 100
';;amb.ba;if 1225 | v || 28 | 25 76.2 { 100 75
';;c_)ntalgm%—mwﬁlééﬂﬁ " 107 s | a0 81.8 100 100
._____ﬁ,.,___m 83.17 | " 66 35 30 53.8+3+30xa;; ﬁ;s_a_ |

jung Pandang 423{5 o '338‘ iI;m_w 50 206 300 i ]SO—
atamn Pghq. j95 " 70 35 30f”~— 60. 82 3+30=50.2 {—MISO_
c;;;pen_g ‘_9_6 " 76 B 35- 30 —-20.8+3-P30=50.2:5 %150
Lre pate 148.7 | " [118 35 0 i 834]?11?_?““1;00
89. v Pl o 30 -—M;.3+3+50=49.1€ %150

L 9127 m‘? 72 | 35 | s 57.e.a.3+3o=—49.2 %150
antaeng g7.47 | " 69 28 25 ‘55.9;é+30=48.6f; *156_
524 e | 127.5 | 0 1270 Fao0 | 150

154 v f123 | 39 30 91.4 | 100 100

87.8 70 1 30 25 56, 643+25=04 %150
[ran 207 | 0 |83 | 50 w | 1her Tase | o100
'Eing’g;_ 87 " 6; 35 30 1 55,9+3+30=48.6 § %130
Tanjung Bali _8!|._9l: " :7 | 3;”“ 25 51..'5-.&3+2;E._1w5_ #1350
Q;;-:us'ara_n 146.27 | ° 116 | 68 30 a2 [ oo i. 100
Jantan rramat foear | v Tew | 3 | 30 ! i06. b 330-52.1 1 #1530

4-11



43 Calcuiatioﬁ-Sheet for Generator's Capacity

Gunung Wenang

B

S . Un-
olo| olovoe|e-e bal- } OO
o : - _ De~ ance |~z gz
] 1| 34 _ p 0.85
| Con- : man? gac~ - —
Maxi~| ver- _ ratio }or Sys-iVolr~{Main
- |Total | mum sion | (® - ® ® | @ (KVA) |tem jage |load
- i - - SN W ——— PR SUE
75 25" | 43 | 50 93 0.6 |1.2 78 3ghw|127~ | 1é
S 220 1220
33 | 15 | 26 | 18 |05 | - 26 1¢2wi220 |
68 | 50 | 86 | 18 106 0.5 | - 61 |142v(220 |
30 | .10 17 20 37 0.7 |1.2 36 3gbw 127~ §L4
T - - 1220 1220
- — . B e E S C
117 | 117 0.5 | = | 68  i344wil27- {36
o : 220 (220
394 39 | 06 | - 28 [343w] 1220
167 | s6 197 | 111 208 1 0.5 |1,2 146 1384w!127- 14
| . | - ; L1220 127
52.51 17 29 35 64 0.6 [1.2 54 344wil27- (1é
| . - : o220 (220
982 497 | | ;

012



Uéunﬁ Pandan A

' . S . un- |
- ' ' Ve 1 bal- "7
o lo|o |00 o6 00
: 14 34 "t mand } 0.85
: . ac~ | e U —
| Gone ratlo tor
: Maxd- | ver-| ] Sys~-[Volt~|Main
Total|mum sion @ ® ® @ (KVA) |tem [age |[load
35 {25 | 43 | 5o | 93 ] 0.6 |1.2 78 dgawi{iz7~ |14
| | 220 1220
61 135 60 26 86 | 0.5 | - 43 1420220
58 |50 86 8 9§ 0.5 47 1420220 |
30 |10 17 20 37 ] 0.7 | 1.2 ! 34 3hhw|127- |1
- - 1220 220
- - - . . —_— - m,,,,,?__._.-,,.vi .........
1112 112 | 0.5 56 Ighwi127- 1
- 1220 1220
61.5 61.5 | 0.6 37 3650 | :
_— : : 1 U ; |
, 1100 {35 57 | 65 122 1 0.5 | 1.2 | 73 344w {127~ §1¢
2 : ! _ ‘ 1220 ;127
45 115 26 | 30 56 106 110 40 [3¢hwil27- 14
| 1220 220
1542 408 |

413



Medan = A

: Un~
el oy bal- | Gr&D
@ SS) :S'? @ @ & @ ~ De~ ance | T ETEy
' Con- B nand fac~ ’ -

Maxi~—| ver- ratio| tor S_vs-—if\’olt- Main

Tota.l' i sion’ ) | 6 © 0 (KVA) |tem |age joad

90 30 | 52 60 112 0.5 | 1.2 79 3fbw 127 (14
' - 220|220

59,51 25 43 | . 35 78 0.5 | - 39 162w} 220

8 | s0 | 86 | 18 | 104 0.5 52 |1gawizzo |

30 | 10 | 17 | 20 L 3} 0.7 |L.2 36 36wil27- 1
1220 !220

RN N SRR SRR

160 | 0.5 G4 1344w 127 (34
| | 1220 (220

160

e et s e e e

79 - | | 79 0.6

56 3d3w 1220
9% 3| 127~ 14
1220 1127

SR S

{110 .t 37 66 | 73 | 137 0.5 | 1.2

o 5 ! ; ]
54 187 | 31 36 67 0.5 (1.2 . 47 3127~ (14
_ . é : {220 220

e o e} A m o e ) T S R A T s ST

T e e | | 499 :
s |

414



Sianter B
. . Unye
. bal-- (OY(7)
olo | olooo-a,. S0P
1d 3¢ | b 0.85
: Con-~ ma nd. f ac- I
Maxi~ | ver- | ratiojtor Sys- |Volt-{Matn
Total [mum’ sion @ ® © @ (KvA) item lage |load
65.5]22 37.8 | 43.5 | 81.3 (0.5 [1.2 57 3ghwe|127- |14
. | 220 | 220
18 115 | 26 3 29 0.5 | - 17 142w ] 220
32 l30 151,91} 2 53.9 (0.5 | - 32 142w]220
30 J1o |12 | 20 37 lo.6 (1.2 | 31 (3d4wi127- 114
| ) 220 {220
14.8 4.8 0.6 |- | 11 3gwlior- 34
E - 220 1220
| 46,3 46.3 fo.s |- 1 a7 343w 220
42 114 24 28 52 0.6 |1.2 43 3ghw|127- |16
o 220 {127
- ) U S NV . SN i Bute o
s1.1l10. la7 |21 |38 o6 (1.2 32 Jhwil27- |1
| , 220 | 220
279 | 250

4~
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Partung

@

®-O

©OLOLO)

193

_ .85
o Maxi- : Sys—~ |[Volt~iMain
Total @: {KVA) tem |age load
136.5 24.5 33 344w |127- |14
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4-4 Design Criteria Calculation foxr Maln Line Size

The following conditlons shall be used as design criteria for the

calculation:.

A, Location of Transformers:

1. A substation with transformefs will be built in the premises

of all A, B, C class hospitals.

2._ A transformey will be installed on a pole or on the ground
- at a location within 300m from the hospital for D class hos-
pitals including nt,
As an exceﬁtion, a substation will be built feor Kendage be-

cause of the existing conditions in the premises.

No. of transformers:
1. For each of A, B and € ¢lass hospitals, two units of trans-
former will be installed as follows: '
1 wiit for X-vay -
1 unit for lighting and motovrs

2. For C class, one unit will be installed to commonly serve

Xeray,ilighting:and motors.

Location of substation iv premises:
1. The location shown in the attached plav of external wire
installation work is selected with the X-ray room in mind.
 This location shall be given preference to all other alter-
native locations. '
2.  Service wives, etc. shall be installed to the generatoyr room

" as shown by PLX.
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F.

Secondary voltage of transformer!

711

1.

For the transformer for X-ray equipment,
3 phase, 4 wire;_EZOV - 300v, 50iz

Foi the transformer for lighting and wotors,

'3 phase, & wire, 127V - 220V, 50z

For the common transformer for X-ray and lighting/motors,

3 phase, 4 wire, 127V - 220V, 50hz

Property and work boundary with PLN:

Common to each hospital, the property and work responsibility
shall be demarcated with the primary side (PLN power terwminall
ori the distribution board in the generator room which is shown

in the attached plan of external wire installation work.

Work by PLR :  Power supply side from the above

terminal

Work by the Japanese: I .
' y pe 1 Load side including the above terminal

- side

No.,

Specifications and othev details of this terminal shall be as

a rule discussed with the Indonesian side for adjustment.

of main lines:

Reliabiiity,-load sharing and voltage fluctuation shall be

considered.

No., of 1lines ‘ Existihg 2 lines
Newly installed 6 lines

Total 8 lines
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G, :Distribuﬁion gystem by line

1. System
Feeder System Details of load
code .
f ~ lo 34 4 W 127-220V |  Existing loads excluding
: ' o X-ray
f ~ In oo " Lighting for building to be
S newly constructed
f ~m " " Newly installed medical
_ S equipment and plug sockets
FT-p  |3é 3w o o220¢ Power for newly imstalled
: sanitation, air-conditioning
: and other equipment
COf - La 344 W 127-220v Newlv installed laboratory -
_ . : equipment in laboratory
F < Lawk | " " Newly installed kitehen and
o : B laundry boilers
f ~ Xo 3.4 4w 220-380 Existing X-ray o
e Xn  ‘|| S Newlv installed X-ray -
For Kotamobagn,

Note: 1.

‘read voltage of f-Lo, f-in, f-m and f-la as 220 -

3807,

For f-p, and f-lLauk, a transformer, 3é, 4%, 220 -

380V, 127 - 220V, ghall be installed, with the

"system as shown in the table.

. " o
2, TFor D ‘and D classes, read voltage of f-Xo and

i~Xn as 127 - 220V.

. H.  Consideration for vd]tagé rise;

1. Single phase oquipment to be installed shall be rated at iv,

220 ~.220V, and 3¢ 44 wiring shall be made Lo provide casy

connection between external lines at the present moment

(127 - 220¢) and between neutval jines at the time of voltoge

rise (220 - 380v).
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2.

3.

Three phase equipmeht to be installed, which are nemeruous
in f~Lauk ahd f=P, shall be rated at 200 ~ 220V, and wiving
shall be made at 220V belween external lines at present and
by iusﬁalling a coubling Eransformer in the generatoy room

at the time of voltage rise (220 - 380V),

In 2, consideration on transformers shall be made separately.

PLN‘S voltage fluctuatioﬁ:

1.

‘At the time of survey, the voltage fluctuation was 10 to 13%
“in hospitals which have no transformers in their vielnity.
It was 5 to 9% in Lhe case of hospitals which have transfovm-

_ers in thelr premises.

analysis of voltage fluctuation:

2.

1,

The voltage dropped by 5 to 9% on the primary high-voltage

‘gide of the tramsiormer. The taps were found connected at

the standard location. Taps have a lead of * 5% and the

upper limit can be adjustedrto 5% by selecting this lead.

Setting particulars for design calculation:

To improve the above conditions, the following particulars

shall be set:
Allbwablé vol;age'drop

There was a voltage drop of 5% on the power supply side.
With overall allowance set at 7% for loads in general
cand 9 to 10% for X-ray, the following values shall be

taken ad main line allowable voltage drop:

General 2%

X-ray e

For distribution voltage, the voltage obtained at the survey

shall be used as the set value.
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&,

. The design load capacity shall be set according Lo the table

bf_load'eqqipment plan in the attached material, 7 - (1).

Setting main line route

'a, consideration shall be made to allow main Line branching

fdr‘each'eﬁisting building.

b. For érccting poles, the route shall be selected which will

¢ause the'least'obstructioﬂ to traffic.

c. Congideration shall be made to install branch liunes on the
buiiding or branch poles.
d. Mr space over the projected construction site {confirmed

at the survey) shall be avoided in routing.

“¢. Routing shall be made in a straight'lines as much as

practicable to facilitate maintenance and inspection.

Fof'thc overall length, the following points shall be con-

sidered becanse the scale used is (oo 1alge.

- T With 20% of the actual length as the limit, the calculated

value for drop bha]] he set as a corresponding value.

- Because of wvarious conditions in G and i, there ave many

single phase loads. Moreover, all wiving for the section from

“the branching polit on the main line to the building and

interior wiring will be all installed by the Indonesian side.
Therefore, not only éomplete balance connection but balanced
operation of loads as well caunot be expected.

The main line current shall be calculated, taking the forego-

ing 1pto consideration.
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K. Caleulation formula for electric wire size:

L=Length (m) . e=Voltage drop o), = 2V
1=Calculated current : ez = 4V
e o; = BV
1, = R2A00
o px 108 p x 10°
12 14200 Ty =755 700
-L 8 X L %
® febo 171_300 L elh or  0.009:1°1)
e ] 0.6 xLxip ' o
| n- '}‘3'%66“&'?5}& or 0.0076+1" 17
@ f“".La |
f~Lauk
f-p
£-Xo - N
- o ’ 351 ()X L > I:‘l o
(:) . 2 2 Coand Cor G.0045 L 14
. f-Xn 1000 %-93 ' ' -
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Referencé Chart for X-ray

_ L
- Fm 0
o
J
o Py 1
| 1 | |q '
¥ ‘ : . L-i _,___:___,_________‘______J | :
L 20t b = | Ll
;j R %3>f\ T ri"*“Li 2,009 ;!i?
3 | |
| t !
i I E | 1
(T
,i R

A7

“-film-dryer.r

. 3.08¢ .. : .#_,JL..--;
Condition X-ray
;f DaLa _ 1978,6
4| Model | 25070P - 700™A
:-é Scale . | 1350
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Alr—-conditioning
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45 COMMON SPECIFICATIONS FOR TNDEPENDERT POWER PLANT PACTLIES WORKS

4~5~1 Equipment

1. - General matters

2. AC Generatof

3, Prime mover

4. Switchboard
T Accessory equipment of auxiliary machinery
6. Fuel oil, etc.

7. Piping materials

8.  plectric wire, etc.

9;- Heat insulator board

10, :Spare parts, ete. .

"~ 11, Inspection and test of equipuent

12. - Manual for maintenance_etc.
445—2 Execut ion of work

1. :31nstallation'
2, Piping
3. Wiring
4. Bus duct wiring
5. Earthing
P Painting
7. 'Heat insulator boatd

8, Inspection and test of exccution of work
453 Haintenancé o
1. Maintenance, etc.

h=5-4 - Diviéion of work
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he5m], Equipment
L. General matters
1.1. Genéral specifications
{a) The.equipment should be made of good quality materials and
shoiild be hardly slackened, strong and high in durability
_in any parl. Further it should be of a structure which

permits casy maintenance, inspection, vepair, etc,

{(b)  The dndependent power plant of continuous rating for wore

~ than 72 hours,

{¢) The independent pover plant should be operated to be staited
~ and be'stopped by a’push bulton,
(d) The time required for starting should be within 40 seconds
"~ from the time of pushing a button till the voltage is
‘established..

{e) The_finishing color of the equipment should be the standard

~ color-of manufactuier unless specified otherwvise.
2. AC Ge.ne.rator'
2.1 ‘Strubtu;e
'(a)"The-ﬁC'géperafﬁr shbuld be a hovizantal synchronous generator.
 (b) Thé:bﬁtsiﬁe éovér]sh0u1d bo of protected Uype,

(¢) -The kind of insulation should be of B grade or highor,
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(d) The structure should not cause harmful vibration even when

directly connected to the engilne.

(e) All the specifications except those mentioned above ghould be

according to JIS C 4004 "Rules of revelving electric

machinery” and JES 114 "Synchvonous machine,

2.2  Rating

is to be regarded as the rvated output and is indicatcd

by "KVAM,

(b) “The rated powcr-factor-should be in principle 807 lag,

(c) The'kind_bf rating should be the continuous rating.

2.3 Performance

(a) = The net oulput which can be actually supplied to the load

(a) The efficiency should be'indicateé by the unified eflficiency

~and should be'ﬁhe rated power-factor and the rated output.

"1t shoﬁld be as showh‘in the tabio of 1.2.1.

‘Table 1.2.1 Efficiency of Generator

150~ 300-

Rated output - | 500~ | 750-

KVA) 100 | 125 4 Tago | 220 | Tazs | o625 | 3000
Uniffed _

- efficiency 86 87 88 89 90 4] g7

{more than Z)
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~(b)

(<)

(d)

(e)

().

Thelqverload yield strength should remain normal mechanically

GUridg operation for 30 minutes wder 110% load of the iated

frequency, rated power-factor and vated output,

The overspéed Yield'strcngth should remain normal mechanically
during operation for one minute under 120% speed of rated

rpm with no load and with no excitation,

tThe 1imit of temperatufc rise at 40°C of ambient temperature
during the rated opérati@n time should be according to JEC

114 "Synchronous machinery”.

The wave form at the time of no load, rated voltage and
rated frequency should be near the sine wave and the wave
form deviation rate should be less than 10%,

However this limit is not applied to the output of less than

100 KVA,

The voltage variation rate should be according'to the

followings.

(1) The gradual voltage variation rate is vegarded to be
~ the voltage variation rate in case the load is varied
undev the rated.powcr.factor between the no load and

B the full load and the vartation rate should be plus

or minus 3.5%.
ilowever, in this instance the speed variation rate should

be within 5% and contain characteristics of the exciting

equipment .

14-3]_



(2) . The instantaneous voltage variation rate should be the

' voltage variation rate at'the time when to the generator

_is suddeﬁly exerted a load equivalent to 100% {(less

“thap the power-factor 0;&) of the rated current by the
rated voltage during the no-load operation with the rated
frequency and should cone_within ~20% and return to be
within -3% of the final rated voltage in 2 scconds,
However, in fhis instance, the'speed variation rate of
the primé mover {8 not put into consideration and the

characteristics of the exciting equipment is not included.

{(g) The withstand voltage should be normal at the rated frequency

when the voltage of the value shown in Table 1.2.2 is given.

Pabie 1.2.2 Withstand Voltage Test Voltage

‘Place to test Test voltage

Between windings at each . T
phase of armature and earth 2E 4_1000 v (owest 1500V)

Between field windings and 10E (Lowest 1500V Highest 3500V)
“earth ' : , .
In case of self-excitacion system,
10 times as bigh as the DC exciting
voltage (howest 1500V Highest 3500V)

M

(Remalks) In ‘the table, E represean the rated voltage of

genezator and Lx, the rated voltage of the field

windings,

~{h) The insulation resistance between the widings and the steel

frame should be according to the Table 1.2.3,
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Table 1.2.3

Insulation Resistance

Place to test

Measuring
Instrument

insulation resistance
value

Armature widings

500V dnsulation
resistance meter

54 §¢ or more

Fleld windings

500V insulation
rasistance meter

5M € or more

Marking

The

gencratior should be marked for the followings.

Number of phase, rated output, rated voltage, rated

. current, rated power-factor, rated frequency and

(a) Name
(b) . Model
(¢) Rating:

rated_r.p.m‘
(d) Number of Pole
(e) Kind of insUiation.
(f) - Rame of mahufaéturer'
(g)

Year of manufacture and Manufacture No.
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3, Prime Mover
3.1 Cdnditipns of installation

The conditions of installation should be as mentioned below.

(1)"The-ambieﬁt temperature should be the room temperature

and should be 5°C at lowest and 40°C at highest.
) The aﬁﬁient tcmperaturé'sﬁould he 90RH at highest.
3.2 Syructute
Thé pri@é mover shOUJd be a single-moving 4 cycle diesel

engine and should be of astructure which permits easy

manual opération, stqp;'etc, on the side of machine,
3.3 Performance’
The performance should be as mentioned below.

(a} The fﬁcl consumpt ion rate should under the machine's
individual operation and rated operation be less than the

valtes shown in the table 1.3.1.

Table 1.3.1 Fuel conéumption-rate (vnit: g/ps. )

Rated output

of generator .

Over 40 KVA

‘below 200KVA

-

220

Over 200KVA
) Be] ow 375KVA

e et i

Over 375KVA
jelow G25KVA

Over (H251VA

Below 10001V

180

170
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(Remarks) (1) The standard atomespheric conditions should be
'according to the followings,
.Atomosphcric pressure: 760 mmHg (1013 mhar)
Temperature: 20°C (293°K)
Humidity: 65%

(b) The spead charactéristics should be as mentiloned below,

{1) The speed variation In case of breaking the rated load
sﬁpuld‘be in the translent state within 1,0% and in the
pnormal state within 5% and should return to the speed
of plus:5% of the final normal revolving speed in 8

seconds.

(2} The spéed variatién ralte in case of closing the
next.loéd should be in the transient state within
IO%Iand:in the normal constant state should return
to the épeéd of'plué or minﬁé 0.4% of the normal

constant revolving speed in 8 seconds,

(i) The prime mover to be combined wirh a generator
' of 100KVA to 300KVA should be with the load of

70% of the generator's rated output.

(1i) ,Thé prime fnover to be combined with a geveratov
of ovef 300KVA should be with the load of 50% of
~ the geheralgf's rated output.

(3) The speed variation rate at an oplional load between 250
load and the.fui] load of the generator's rated cutpul
shouid nél: deviate by 1% of the raved speed fvom a direct
line conncéting Lhc gpeed at the time of 25% load with

the same al the time of full load,
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(e)

(d)

(e)

(f)

The starting performance should in the state of beiung directly

commected with a genevator be as nentioned helow,

In case of pneumatic siarting, the frequency to permit starvting

by one air tank should be move thaun 5 times,

The overspeed yield strength should, in the state of being
directly connected with a generator, remain normal even in

case of operation for 30 minutes at 110Z of the rated output,

the overload output should in case of being directly connected
with a generator remain normal in case of operation for 30

minutes at 110%Z of the rated output.

The vibration should be at the time of rated operation less
than ihe values in the Table 1.,3.2,

Further, the vibratioh should not cause any tvouble due to the
increase in vibration at the time of passing the resonance

point at the time of starting and stopping operation,

Table 1.3.2 * Vibration (Unit mm)

~ Place to :
measure neighboring place

. . -l‘ li i < .-
Common bed FLOOR Youndarion and its

Vibration

S - -

In cage “Tu case In case
of ' of of

1. 2,3 &, 5, 7 6. 8

cylinder cylinder cylinder

B - -

/10 |- 4/10 5/20

5/1000

{Remarks) The vibration means the ampl}tude meaaured
by a cibrometer on the common bed {loor, in the
horizoﬁta] direction of rhe vibration proof plank
and the foundarion in its neighborhood and in the
horizontal direction making a vight angle with
the axis and axial direction, in the state of

rated operation,
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{g)

“The maxinum temperature should be less than the values

shown 1n Table 1,3.3., during the rated operation for 2

hours at the lubricalting oil temperature and on the surface

of all phrts.

Yable 1,3.3  Maxinum temperature

(Unit °C)

3.5

Speed governer

Place to _ \ A ,
Cooling | measure Befi%: _ EZi:t ;%th: . LUE{}" i
system . ' earing aring in Bearving | cating ol
100 105 110 |90 ‘
—_— - ot NS _
150 150 150 L 110 |

The speed governer should be of mechanical or hydraulic system

(including a model combined with the elecrric system) and the

range set up for the revolving speed hy the specd governer

should be more than plus or minus 5% of the rated revolving

speed at the time of non-load.

Measuring instruments

The following measuring instruments should be

Tachometer

Suction pressure gauge (en

Cylinder thermometer

jubricating oil thermometer

Lubricating oil pressure gauge

provided,

“Thermometer for measuring temperatuve of exhaust

(Engine  of over 360P8)
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3.6 Parts

{a) The

)

(2)

(3)

cooling water system: should be as mentioned below.

The.engine of rediator cooling system should be provided

with a level gauge or a gauge cock at the radiator,

The cooling water pump should be of such a system as

{s driven by the crank shaft,

“fhe cooling water system should of a structure which

'pérmit the water in the engine to be exhausted,

(L) The-lubriéating oil system should be as mentioned below,

)

_(2)

)

The system should be provided with an inspection bav

ete, to check the volume of oil in the engine crank box.

- The‘piping'of the tubricating system should be provided

with a filter.

'In case the priming is required, one of the following

methods suitable to the engine should be employed.

(1) Periodical priming

The priming punp should be operated wmore than 3

‘minutes every 12 hours,

- (41)  Priming before the operation start.
_ 4
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{¢) Tn case the fuel reserveir is in a higher position than the fucl
'tauk,.an.electromagnetic valve should be provided to prevent
the overflow. ‘Fdrther,.near the fuel oil reservoir be provided
a device to shut the fucl by a remole operation from the

generator room.

(d) The exhaust aggrege plpe should be of s system which s

covered by insulating materials, heat shields, etc.
o Starting"ahd Stopping device

(a) Starting system

The pneumatic Stafting system should be connected to the
pipings inside of the engine from the air tank through the
‘stop valve for starting (starting opevation valve) and
shduid be of a system Whicﬁ starts the engine by flowing
the compressed air into'the cylinder or the air motor.
4Further_the air pipe‘shOUld be provided with an electro-
magnet ic valve, )

(b) The stopping sysﬁcm should be of an automatic fuel shutting
system or a suction dir shutting system and should be of a
Sysfcm which is driven by an instruction of the protection
device or. the switchboard, -

8 “Common bed floor

The conimon bed floor should be provided with a vibration preventien

‘device by use of rubber or wetal spring.
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;3.9 Marking

Thé prime mover should be mavked for the following matters,

(1) Name of engine

(2) Rated output

(3) R. D, M.

(4) Name.pf manufacturer

(5) Year of manufacture and Manufacture No.

45 Switchboard

4.1 Structure.

(a)

(b)

(@)

(@&

(e)

The switchboard should be made of good quality materials,
hardly slackened, strong and high in durability in all pavts
and should of a structuie which permits casy maintenance,

inspection, repair, etc.

The switchboard should be provided with a plate showing the
use and name of -the switchboard at its front., The name

plate_shOUId be made of metal {with letters engraved},

In casé_an outlet type circuit breaker, switch, ete. are uscd,

a guafd rail or stopper for the outlet should be provided,

~The dnlet and outlet of the enclosed switchboard should in

principle be of ‘a structure to which cables or bhus ducts can be

comected and should be marked fer each phase.

The terminal bed for control should have allovance to accemddate
more than 5 terminals in each face of Lhe swilchboard and

should be separate from ecach otheyr in cnouph interval according

Lo different voltages.
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(g)

The earth terminal to comnect the earth wire should be as

nentioned below.

1)

(2)

(3)

(4)

The earth terminal should be fitted Lo copper made or
brass made terminal and should involve no trouble of

: soldering.

For earthing of No. 1 kind (excluding avrester), No. 2
kind, No. 3 kind, Special No, 3 kind and the arrestor,

_in each earthing the wiring should be done upto the

earth terminal dinside of the switchboard.

No, 2 kind earth terminal should be provided in

“insulation against the metal box and should be of a

structure which permits ecagy measuring of leakage.

current by use of a lenkage current meter while the door,

etc, are opened

The'afrcster earth_terminal to accomodate should be

insulated against the metal box and should be isolated

Sfrom terminals to connect the earth wire of other

 appliance,

L The scféw vo [it each'éarth terminal should be with a

grooved hexagonal head and should be colored in green

in such vay as | Lhe colot haxdly disappears.

The main equipments of switchboard should be fitted to the

fitting panel or Lhe fitting flame shown.in Table 1,4,1 and
should be wtred

' 2
FuthOL, the fittlng panel which {s less thon 0,1 m in

dimension and fitting metals (a u)jlxals fitting frame,

auxiliary.place,"_‘ , atc.) may not be according to
Table 1.4.1,
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Table 1.4.1 Fitting panel or

fitcing frame

e e =

Fitting panel or

fitting frame

Thickness of material (move than 13m)

Dimension of ydncl

Dimension of panel

vithn 0.4 m? ~ Over 0.4 w’
2 3 (1, 6) 3.2 (2.3)
‘  Light weight 2.3
Fitring shapé stegl_ 3 . — |
frame Flat steel
Angle ateel
(Rémarké) _The figures in ( ) are applied to the fitting

‘pancl or fitting frame which is specially processed

4.2 Oqccr_bdx_

for relnforcement (including rclnfolcemenl by

houdinguup, presq iihblng and by use of steel

ploduqts)

(a) Thg:switchboard should be made by using steel plates thicker

than shown

in Table 1.4.2.

It 9h0uld'be reinforced by

'bending¥up'and press-ribbing or by use of =stecl ploductq

'when it is ncccsealy and ite metal parts should be

: electrlcally connected with other in assembled state.

Table 1.4.2

ltem

Thickness of Plate

$ide plate

Bortom plate

Roof plate
Dash board
Ioor and front plate

Shield pldte (Punching
metal, etc.

4-42

rhickness of
qurl plate (mm)

1.6
1.6
3.6
1.6
2.3 ;
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(Remarks) The dash board here means what 1s vsed in the
~unit enclogsed type switchboard for the partition
wall,

W) The {ndoox type switchboard should be as mentioned below.

(1) The door should be constructed to he locked,

(2) The hinge should be in principle not seen from the fromt
of door.

(3 _Tﬁe closed type switchboard should be provided with
a board plate, which could be remaved when it is

necessary,

(c)  The steel platoa fonming the switchboard should be given the
;foundarion treatment. such as Lhc phosphate [1lwm treatment
'_and lhe visible poxtion on the auafaoe should be {inished
.hcco1ding to JFH 1135 "Colors of Suitchboaxd and contyvol

panel and Lhcir fittinb toolg" '

4,3 Ingulation class, etc.

(a) 1hc voltage of contlol circuit should be according to

Fable 1 ﬁ. .

~ Table 1,4,3  Voltage of Control Civeuit

A (v |6 | 12 Y S 100 200

pe (v | 6 112 24 48

b st e i e g o s e 2 A et e et SRR e o A A A s

4.4 Conduction Part
(a) The main circuit should have cncugh currest eapacity fo the

load current and should have mechanical stvength and theroal

stvength to the broken current of the cireuil breaker,
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In caase a bare copper belt or bar is used fer the conductoy

(b}
. of Lhe main cilcujL, 1t should be. more than 967 in jts
: conductivity and should be covered or lacquer—coated fov
{n&u]ntion. In this instnnae, any particulay color s not
Specified : '
{c) .lhe nigdn c¢ireuit conductox should be laid out according
o Table 1. b, 4 and 1ts edge or a. pdlt of 1t should be colored
'for identi[ication. However, Lhi¢ is not applied in case of
a layout and color-classified insulation wire which is to be
uged for necegsity of work, '
~ Fable 1,4.4 :Layout and Color-clagsification
” of Conducto; |
o RighL & left, | - .
King of Wiring. | up & down ot " Red White or Black Blue White
voltage system ngar.& far I _ © grey : or grey
Yﬁow Bwphaée In case of 1st nd phase - 3rd -
voltage | 3-line | right & left, | phase | on earth phase
-1 system | from left B D side
3~phqée In case of up | lst’ - 2nd 3xd Neutral
4-1ine . | & down, from phase phase | phase | phase
system .| up. : .
Singleﬂ. In case of “1st . | 2nd phase - - -~
phase. far & near, phase { on earth
2~line | from nedar ' side
system Co |
Singie S R ‘lst Natural 2nd - ~
phase EETE phase | phase .| phase
“3eline | o '
system

S 5 RO
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e e b S R e P e -y .I._..__..._...m-__..ﬁ.ﬁ,...

e .| 1In case of
right & left,
from left.

‘In case of : ,

_up & down, _ Positive » Negative
from up - o pole - - pole
s £~ o e il (P) (N)

" In case of
far & near,
from near

e o e et 4 st et B o v sy e o e e e o

. — sl e PR PSR

(Reﬁarks) ¢1) The 3-phase circuit of low voltage or the
single-phase 3-line system circuit branching
from the single-phase 3-line system circuit

.bhou]d be 8(C01din? to the color classification

before btanching.

"(2) Phe lst phdbe of the single-phase 2-}ine systen

may be colored black,

(3) The ﬁhase of 3-phase AC should rotate in the

. order of lst phase, 2nd phase and 3rd phase.

(4) "“Left and right" and "Far and ncar' mean the

jocation seen from the front.

(¢) 1In case ‘the insulation wire of less than 600V is used for
wiring of Lhe switchboard, the wiring and its method should
be 1n accordance “with JEM 1153 "Closcd switchhoard" and
JEY 1265 "Los voltdgo closed gwit chboard” and shonld be as

_mcntionod below

) The color classification of wire covering should Do

according te Table 1.&.5
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Table 1,4.5 Color clagsification of Wire covering

et e o AT R

Kind of cireuit o bolor of covering

ot} e i Ve e Y e S : s e | - e " |

wneral (1nc1ud1ng low: - o
voltage and main Pilcuit) Yellow (1)

) rth line (2) Lo _ Creen (3)

(Remaxks) (1) In case a special insulation wire is used for

¢he mafn cireudt, it way be coloved black.

(2) The eavth line here means a wire to be used

for carthing of the circuit or appliance.

(3) - in case it is compelled to use green color,
' the'green color clageification should be dome

at the edge..

(2) The edge of wiring should be connected without solderin
and should bé provided with a mark band fer showing the
“wiring number or a mark band showing the sign of terminal,

The_mﬁyk band should in principle be insulated.

(3): The parts of the control circuit wiring, ete, which require
castébil;ty shoﬁld be given consideration to prevent
fhem.from being damaged at the time of opening or closing
thé door, pulling cut or pushing in the appliance provided

ih_the'hox,'etc.

(¢) The conmection inbetween the conduction paris ov the conuect Ton
with the appliance tevyminal should be electrically and wechsnically
éomplete'by enploying one of methods suitable to the teraingd
Sfrnéque,'which are. sevew-tightentng (combined usce with the
spring waslier), bolt-tightening, connection by use aof joint

fivetngs, branch fivtings, tight teyminal, ete.
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Main cireuit wirdig

.9
{a) The séparatdon distance between. the conductors of low voltage
and beLween the conductor and non~charging metal body should
be over lOnm in the qpace ‘as. webl as by the surface, lowever,
the stnration distance in a place vheve the voltage between
Lines of more than 300V is exerted should be more than 15mm,
(b)Y The 0u110nt density to the rated cuvrent of copper conductor
used for Lhe low voltage main clreutt should be according to
table 1.4.6 1n plincip]e. Further,. in case the ambient
temperaturé, the wethod of surface tratwent at the comeection
part, the conditions of use, etc. ave clear, it is allowed
not to be according Lo Table 1.4.6,
1able 1.4.6 Cutlent density of low voltage
: clréuit COppLI conduelor
' o o : Cullent dGHQJIV
Rated corrent (A) . (less than Afum® )
Below 400 : : 2,5
401 to 800 2,0
801 to 1200 1.7
1201 to 2000 - 1.5
(Remalks) Phe allowance of plus 5/ of the cuyrent density
is adnilled f01 beveling and molding.
{(d) The thiékeness-nf.the'ihSuIation wire in case it is used for

the main civenit of switchhnnra-shauld b according Lo

“able 1.4.7,
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Table 1.4.7 Minimum thickness of Insulation Wire

Rated current. (A)

Twisted wire {nm®)

}..;..,—-—-.——M--wf w.‘
. Below 30

40
50
to 75
to 100
L0 12S'
150
175
200
250

31 to
41
51
76
101
126
151
176
201

Lo

Lo
to
to

to

o o o 2

Cnbiay

{e) The'neutral'bhs_line of low voltage circuft should be as

ment foned_below,

5.5
>
14
22
38
50
60
80
100

125

JR—

Single wire

{mm)

(1)-'The‘rated_current_of neutral bus line should be same as

~the rated current of other bus lines.

The neutral bus line of multi-line system electvic

" wiring should be provided with an overcurrvent civeuit

breaker, However, this is not applied to a bus line

of the wulti-1ine Syércm electric wiring, all poles of

which'are broken at the same Lime vhen the overcurvent

cireuit breaker have worked,

&)

The neutral bus line should be provided with an indiviaual

switeh gear, ete. which can be easily operated and bav

~ blocks other than a screw clamp.
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4.6 Charging part

{a) The closed type switch board should not eéxpose any charging

part whenw 1t 1s wi_th the door closed.

_(b) ‘The sepetration distance_hétween the eharglog pavts of the
main circult and the same between the charging part and the

non-charging part should be accovding to 1.4.5 {a},

(¢} - The seperation distance bhetween the charging part of low
Qoltage control circuit and the non-charging metal bedy
should be according to JEMLIG3 "Insulation distance of

" control appliance”.

(d) FOf the termihal pdrt of'the low voltape maja civcuilr (o
connect tha oQts;de wiving a terminal Jug shitable to the
thickness of wire and, in case there is no insulated
partition'wéll 1u-betweeh, in prianciple each terminal should
be fitred by more than 2 serews or it should be provided
wi&h.a_stéédy rest, _iu case the situation does not permit the
above, the distance between the terminal lug and the non-
charging metal baody and the same between the different pole
términal_lugé-should be ovér 10mm even in case each terminal
lug title 30°%,. Wowever, this ig not applied when the dinsulatien

treatpent has been done.
4.7 Implements in the switchboard
(a) The aswltch, ete. should be as ment toned below,
(1) The neutral pole of the multi~-pole switeh (o be builv i»
“the bug line should be closed earlicr and be opencd
latexy than other poles, However, this is not applied

te the cireuit breaker for wiring, vte,, all the ples

af which are opencd and closed at the same time,
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(2) The ciieuit breakex for wiring should be in accordance
' .with J1C C 8370 ﬁCifcuit Breaker for Wiring" and rthe
brokcn current should be-over 15000A;  Further, the
U dimension and rating should be accorvding Lo JEM 1292
: "bimenSion and Rating of Cireuil Breaker for the unilied

type wiring for the electric Yanp distribution board.

(3) The'éircuit breaker for protection of motor should be
in accordance with JI8 C 4504 "Rules of the lLine start
switceh of induction motor™ and shall be as mentioned

_bclow}

(1) ‘The circuit breaker should be marked to indicate
' that it is a circult breaker for protection of

_motors,

S Ench'poie should be proﬁided with an electric

_pullihgfout element.
(111} The'éppliaution of the unit equipment of 3-phasc

induction motor should be as mentioned in Table

REEE
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rable 1.4.8

Application of Circull Brealer

[or

Wiring

(Reparks)- * ¢+ The fans meant here arve limitted to these such

(4):

The aerial circuit breaker shall be according to JEC 160
'ihériél”Ciréuit Breaker",
(5)' The AC electfomagnetic_swjtch and AC electyvomagnet {c

coﬁtactqr should be {v accordance with JIsS € 8325

MAC eleéfxomagnctic gwitch™ and JEM 1038 "AC
electromagnet ic contactor™ and shall be in accordance
"wiih_thc folloiing specifications,

Ciéssifjca;ion by close~cireudt

and broken current copacity —------- ACS
C!assifiéation by Kumber accavdiog
o te frequéncy - semeseeos Higher than Ko,
C]nsaifi(ation by kind
' accoyding 1o life o = Higher than

ag ventilating fans, which are short in

starting time..

Kind 3

1= 51 _

-

R

CSearting time  -Girewdt breakey for wiving ]
kind of load of motor (sec.) Starter used Line start
punp, fan X below 3 MMCB. MCB1 4oMeB, MeBl
P;;b (big in start-| i ' i
: ing curre ‘})t _ be .ow‘.ﬁ ) M_(_ Bi o MCB 2
L pan 3 te 10 _ NGB | MeL?
“giowﬁr 10 to 20 NCB? MCBS i
§ Those, long in :
; starting time - 20 to 30. MCB2 MCE S
wahoqe, bpecially :
large in starting f
current and time 30 ro 45 MOB2 MCB 4 !
L : SRR P — e )



(b)

{¢)

. below,

(6) The. terminal plate (terminal bed) shall be a terminal

fiteed: Lo an insulatcd body, For the terminal plate to

which the output and input terminal of the distribution

board are to be fitted, an insulation plate made of molded

'phenol vesin or an Ivnsulator similar Lo or betterv

The low voltage fuge should be as mentioned below,

The'fuse used For the controi cirecuit should be in
accordance ﬁith JIS ¢ 9314 "Cylinder shape fuse and
holdef for wiring"; JIS ¢ 8319 "Plup, fuse and holder
for wifing“ and JEM 1293 "Curvent limiting fuse".

the transfoymer for measuring instruments should be as

(l)”

(1) The transformer should be of widing Lype fov

and polyester molded,

(11) The ¢lass 0f:trnnsformer should be Class 1.0,

than it

ment ioned

indoor

- use and shall be epoxy or synthetic rubber molded

(i111)  The number of phase should in principle be single.

({v) The.rated secondary load should be more than liwva,

(2) The transformexr for earth type measuring Insiruments

should be epoxy or synthetic rubber molded,

(3) The current trvansformer shall be as meationed beiow.

€1) The transformer should be for indoor use and sha

be in accordance with (1) of (1),

lim 52
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{(11) The class of current transformer should be Class 1.0,
' However, in case Lle overcurrent'strenglh“is
especially‘larga, its class may Dbe Class 3.0 upon

npproﬁal of an officer in'charge.

_(iii).The rated secondary load shall in principle be more

_théﬁ'5 va,

(iv) The transformer should have enougli rated overcurrent

gtrength,

(d) The indicating instruments should be those with JIS mark
{excluding the frequency meter of transducer system and power-
factor meter) and shall be in accordance with JTS ¢ 1102
”IndiCating:eleétric instrumenta“'and JIS C 1103 "Dimension

_ of_electric'indicatihg ingtvuments”, Yurther they should be

ag¢ mentioned below,

(1) The indicating instruments should be square-ghaped wilh

a:rOuud barrel'and with a buried Uype wide-angle scale.
(2) The CLGss 0f indiéating instruments should be Class 1.5
 (excluding the frequéncy meter, phasc meter, power-factor
meter and reactive factor meter).
(3) The class of frequency meter shall be Class 1.0,
(4) The'tdleraﬁce‘of:phéée weter, power~factor metey and

reactive factor meter shall be plus or minus 4% in

~the phase angle.
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(e)

(£}

(g)

The 1ntegrnting metér ghall be in accordance with JIS ¢ 1210
hRules of Blectric energy meter', J1§ € 1211 "Ordinary
electtic ehctgy meter (I11 model single element individual

meter'andiIII_model_multi»element individual mecer)®, Jis

S ¢ 1215 "Opdinary electric energy meter (v} model Multi-element

inddvidual meter)', JIS € 1216 "Ordinary electvie energy

'mcter.(metef.with trangformer)", JIS € 1263 "Reactive clectiric

energy meter', JIS C 1261 "Weather-proof st tucture of electric
energy melers, ete.” aud JI1S € 1283 '"Puzzle deviee of electric

energy mgtérs, aete." and shall be as mentioned below,

(1) The inregraLing meter should be for indoor use and of

buried type,

(2) The inLograLing méter should be iun principle aun inspecied

product.

The protectivc relay ghould be In accordance with JEC 174
"protective relay for electric energy" and shall be as

ment loned below,

The prolective ielav should be square shaped and should

be of burjgd typu and, in p}inciple of pulling-out type.

The auxiliary'xelay should be as mentfoned below,

The control . relay of magnetic type uacd as an auxiliary
relay. should be in accoxdance with J18 € 4503 "Switel

for operating the AC plectlomagnetic switeh”, JIS € 8325
"AC clectromagnctic hwitch 'y JEM 1138 MAC electromagnetic
cnntaclor“ and JEX 1230 “glectrvomagnetic velay for contval”

and shall be as wentioned below,

Classification by close~

circuit and broken currenl ,eww-~e=- JEM 1230 table 3 aud A

Kind according to {requency of

opening and clesing - ettt Higher than No. 4
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{h)

tind according to iife

mweme= Hipher than Kind No,

_The'switdh.for coptrol -should be in accordance with JBEM 1137

wghape for the screw-driver type switch for distribution board"

and JEM 1237 "Operatdoval switch for Control" and shall be

as mentioned below,

(1) " The serew~driver type switeh for control shonld be as

(2)

* The control swifch:shohld be in accordance with 138 C

mentioned below,

(1) The automatic return system control awitch should
An prineciple be in structure to prevenl evroncous
motion and the handle return should be automatic

by use of a spring.

{11)  The stop system eontrol switch should be In structurc

without pulling nor return of handle,
The push button should be as mentioned below,

QSZOV"Rules of Control switch', J1S € 0601 "Marking

of operation and state for electric cquipment™ and

J1S € 8326 "Box switch (for low volrage civeuic)' and

_shbuld be as mentioned below,

Further, the ordinary type pish button switch should in
priﬁéiﬁle‘be of automatic return system which does not
pkbje¢f the surface Of.push button by a tighteniog ring.
The coﬁtfoliswi;ch with an indicating lamp should in
Squeturé be operated by push with a lamp fnside and
should permft Caéy replacement of lamp Crom the front,
(1) :Ciréﬁit_bréqkor and close~cirenit current capacity

wammmn Table 11 of 318 ¢ 4520

(i) Classification by number according to

fFQQUcnc& af opening and closing ~- Higher than No.
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(1)

(i)

The

(1)

&)

The

)

(iii)‘”Kind according Lo life ,~=e~s=s- Higher than Kind Yo,

indicating lawp should be as weationced below.

The Indicating lamp should be In accordupce with 1S

'C'7516_"Eléctric bulb for distribution board” or

.=JEH 1248 "Ind1CQting"Lamp”; llowever, this is not

applied in case of electric bulbs ov discharge lamp of

small energy cireuid,

As for the yeplacement of lawp, the structure should
perinlt eaay replacement from the front, The type
of glove should be round or squave and shall be made of

synthetdc resin or glass which is hard to change in color,

The indidating 1amp should in principle be of 2 lamp

:sysﬁem'(GL and ‘RL) .-

indicator should be as wentioned belov,

The .trouble indicator should be as mentioned below.

(1) The iémﬁ i1lumination gystenm trouble indicator should
| be with thé_éurfuce:madc of acfylic resign or
" material of same quality and engraved with the
iudichtjng symbo}s or letters of the motlon
of the protcctivé relay, et¢, to indicate the

11lumination.
(11) The tnrget-sysfem.tfoub]e indicator should be

Ccomprigé the motion cod) dndicating plate, verury

‘element, push batton, eie,
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(k)

(1)

(2) The motion indicator should be of lamp system and should

" be.in sccordance with (i) of (1).

The indoor supporting Insulator should bé in accordance with

$IS € 3814 "Indoer supporting insulatvor™, J1S € 4620 "Cubicle
systcm'high voltage incoming equipment” and Jis € 3851
“Indoorfuse_époxy resin supporting fusulator” and should be
as mentioned below. TFurther, in case the indoor supporiing
insulator is used for the semi-closed type and closed type
disr}ihutlbn bohrd,.its flexing load resistance (1 minute)
should'he‘in_nceordnnce vith the current of the distribution

board fFor a short time,

- (1) The class of insulation of the Indoov supporting

'insulatof for high voltage should be Ko, 6 4,

(2) The surface of the insulator should be free from

harmful bubbles, scavs, cracks, uneveness, ctc,

(3) The supporting fittings should be prepared to support
the cbnduttof-with ne need of finishing on the part
of conductor, ‘the copper belt supporting fittings

should be (irmly fixed te the supporting insulatoer.

The'brnuch'fittingé and joint fittings should be as mentioned

below.

{1) ‘Régarding the branch fittings and joint fittings of
the copper ba11, the copper belts should be put onc
upon agnother and fstened by a bolt without borisp heies
' oh_the belf to Fit in the conpecting sorew, etc,
A square fitting should be used for jointing the belis
and a triangle fitting should be used tor the hrnnnhiﬁg.
Furthey, one side of the [itrings should be made of

Cwonemagnetic aeterlals,
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(m)

(n)

(o)

{(p)

(2) -Regaxding the branching fiLlings and joint fictings of the
copper bars, a straight-line comncctor fastened by a
bolt BHOULd be. used for jointing and Lho Y-shape connector

'should be ugsed for branching.

:Furthe' 'tha fitting should be made of non-magnet ic
materials and che bo]t&, ‘nuts and splin? washer should

be made of zincwplatcd steel,

The terminql bed should be made of phesol resin ov a material

of.same or better quality.

As for the test terminal, in prineiple the pulling-out twpe
test terminal should be provided on the secoudary side of the
cu:xent transformer and transformer for meters of the low
voltage circuit and should be with a plate showing Uhe name

o[ circuiL .
Furthar, Lhe test telminal shiould be a pulling-out Lvpe test

“terminal_which pelmiL. all terminals in a group to couple

with or seperate from the outside circuit by setting or

removing.thg connﬁcting plug and should be with a plug jor

test.

Inside of the closed type distribution board at its front and

back in prinéipie eaéh'one fluoregcent lamp of sinple phase

~100V and 10 (Total 2 lamps) or more should be provided and

the lamps should in plinulple be on and of [ by opening and
closing ¢he door. Further, for lhe inqppotion the plug

socket of-IP_p«OV 154 should be p:ovidcd.

The mark band indicating the pomber of implement should be

as mentioncd below, .
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'(]) “the implements ko be fltted to the distribution board
'should 1n a visible place at thedr back be marked with
tha number 0[ {mplement according to JEM 1099 "Autematic
contirol implement number and JEM 1093 "Number of automatic
00nL101 1mp1cmont for AC substation®, However, in casge
Lhe ahove marking is inmpossible, a place other than the

front of inplement may be mavked.

(2) -Thé terminal of wiring should be with the mark band of
the wiring. Turther, the mark band should in principle

'be‘hade of insulared materiais,

4,8 Marking

he closed-type'distribnlion board should show the followieg
matters by a metal plaLc at the back of its front door or the

inner side of the board,
(a) .'Na@e.
(b). Model
{c) .Phase,_syéfem bf Y ine and nominél voltage
(¢} Cla#s of 1ﬁsulati§n |
(e) HName of maanacﬁurér_

(f) Year of manufacturce and manufacture number

4.9 Measuring instruments and relay

(2) The genErator'shgnld be provided with following measuriog

instrunents and relay, .

(1} "AC wvoltmeter, AC ammeter, Frequency meter and 3-phase

watetmeter
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(2)

(3)

Voltage relay,.

Intcgrating timé,metor

time limit re]ay

speed relav

(Ln caae the speed detector is of electric system) and

otho

1ecessn:y 1o]nyq

4,10 Protective_uquipm&nt

(a)

)he indicating svstom of metjon Indicator should be of lamp

system and shall ‘be provided with a wotion indteator of the

indicaping.matLels.nf ﬁable,l,&.9.

“Table 1.4.9

Indication of iMotion

Item

Indicating-Lamp

s

Matters

(b

Control powel' N White Lighted when normal i
souree o i
. e R

“power source for W:-.'-hite Lighted when normal i
commercial use ;
During transmiseion Red Iiyhlod bv L10%ing %
B : cireuir breakery !

Operation df Qngiﬁe White - Lighted by establishing :
IR ' voltage i

: . - o i s ;
Suspension of ‘ Lighted during suspension !
engine operation White of operation i
S . N

The proteccive equipment should petfarm automatric suspensiov

of eangine operation, automatic breaking of the main civeuit

and l?bublé'indicatibn and alavm by the motjon of the

equipment during the epervation of eonpine,

Thc'ktnd, mdrking.

Table 1,4.10,

alarm, etc,

Hef:()

_thn]d be accovding Lo



Table 1.4,10  Protective Fquipment
Suspension | Breaking
L of engine [ of wain | Indi-
Item operation | eircudt cation | Alarm | Detector Remarks
' : Relay
Delay. in k
: 0 0 Red ecti
starting detecting
. relay
: Bell
Decréase in Hydraulic
: ¢ e SEULNE
hydraulic o o Rod pressure
pressure of relay
Tubricant ;
Rise in cool~ : ! Water i
ing water o) 0 Red temperature j
“temperature relay : ;
gvervolrage o o Rod Overvoltage
. . . e }.a w i r
Qvervoltage - 0 Red | Overcurventi ;
: relay i t
. ) 1 !
‘Decrease in i ;
air pressurel - ~ White Pressure | i
. relay 2 i
- B o— o e ,-:;,,- »-~—~A-v—+««;
Decrease of 0il surface, f
surface of - - White . detector
fuel ofl - :
- T - Buzzer § -
Decrease of vene :
liquid sur- - - ‘White Liguid ;
face of decrease |
‘battery alavm g

(Rema?ks):The actions marked with o is to bhe taken,

The get-up scope of the protective equipment should be

according to Table 1.4.11,

fe
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Table 1.4.1%L BSet-up scope of protective equipment

Relay etc.

Saet—-up scole

= et e i Py T

Hydrulic pressuré
velay’ : :

yalue coming in accordance witb
in a scope of 0.5 to 3.5kgs/em”
pregsure of lubricant inside of

Water~temperature
relay

pvercurrent relay

—— "

Overspeed doLecLing
switch

Value coming in accordance with eagine
in a set-up scope of 60°C to 105°C
“in the temperature of coollng water in

engine

the engine
in the
engine

e e w2 1 R o i e s ek

i }
Value coming Iu accordance with gencrator !

in a scope of 110 to 1257 in the rated

current

Motion at a spced of 110% to 1163

of the rated ¥.p.m.

i
!
i

Pregsure relay

AR

- - o mmarn o

For operation
s voltage

For low
voltnge

For alarm
' voltage

FYor low
voltage

For high

o~ i e mn ot 2o

For high

]
On at 22 - 23kgfom)
Off at 29 - 30kgfem” ;
On at 7-7. SLgf(m 9
off at 5 5-9Rpfen”

)

on at 15 to 2kglew”

On at 5-0 kg few”

:(Remﬂrks)

Accessory. equipment of auxiliary machinery

5.1

{a)

The alr compressor

Alr compreasor and air tank

should be as

~62
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{1) - The cooling-éystem of the air compressor should be of
. atr-cooling system.

(2)-’The;ra£ed'pressure of alr compressor should be 30 Rgfcm2
at high prGSSure'dnd 9 kg/cm2; at low pressure,
Further,_fhé nir'compressor should be capable of charging
the consumption alr upto the rated pressure fn one hour

by manuaL-bperation in 5 times,

{3 “The starting system should be automatic or manual by

use of an operation switch.
(b) The air rank should be as meitioned helow,

(1) - The atr tank should comprise 2 tanks of same capacity and
) _ _ p . i A

“the .capacity of each should be in accordance with 1.3.3.(c).

{2) Bach air tank should be provided with a safety valve,
'airgchdrging.vhlve, exhanst valve, drain valve and

pregsure gauge.

(3) Ihe pressure relay should be provided for the autematic
-operation of ailr compressor and for alaram indication

at the time of decrease in air pressure.
5.2 Battery charger and battery
(a) The charging method:should be based on a melhod to perfors
recovery charging automat fcally when the {nput power souvee

returns and automatically move to floating charging after

the chqrging is cvmbleged.
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{(h)

Thc.bht;ery charger should be as mentioned below,

(1)

(2y

3

4y

(5}

rhc batlety charger should be with an automatic constant-
voltage equipment and should be of full wave rectification

and self-ventilated system and communication racing,

Thg vnriatibn of the charger's DC output voltage should
he.withih plﬁs'or winus 3% of the get-up value In case
of output power source voltage of plus or wlnus 10% and
load current variation of ¢ to 50%.

The capaéity should be big enough to charge in 24 hours

the batterv consumption power aftey driving the fnternat

combustion engine for vepeating 5 times continuously

'opetation of drivlug the internal cobustion engine for

5 eeconds and ‘then suspending it for 5 seconds and

shall be ovel.CISO-(A) when combined with the closed type

,lead battery and over C/20 (4) when combined with the

nlkali battery However, C herve means Lhe-nominal

capacity (AH) of the batter3 to be conbined with,

The sprfacé of the baétery charger: should in a place
easy to see and bandle be provided with an avtomat fc
return type inspection switch to check the voltmeter
and ammcter on the side of output, the indicating device

dnrlng charging and ;hc charging coaditiony of battery,

The battery ¢harger $h0uld be provided with a cireuit

brenkef.{or-wiring on the side of input and output,
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(1)

(2)

(3

The hatrafy-ahduld_be-ns mentioned below.

“The capacity of battery should be big enough to drive
the  internal combustion by starting it 5 tlmes
'continnously. However, the time for driving and

£,

sugpending 1L at ove time should be 5 seconds each.

The battery of'é type“other_than'the seal type should
be provided with.a liquid decrease alarm.  The volume

of the bell; buzzer, étp. of the alarm should be

ever 90 phones (4 scale) at a position 1 meter from the

front of the charging equipment, ctc.

Matters which are not ment toned above should be {n
30L01dancv wich the hiph-efficiency di?chalrinp use

Bast Lypc utationeuy lead h&LL01 gpeciijed in JIS C

-f870& “Stationery Lead BntLOIV  SBA- 5005 "Bent type

_-Alkali battely" and QBA 5006 MSeal leO stationery
'alknli battely“;

5,1 pccessory control panel of suxiliary machinery

“fhe control panel of motor 0[ B«phase and over 200V should be

as mentioned belon,

1)

(1)

Each motor should be providéd with a protective relay

(infpfincip!a relay. Lo prevent ovevload and single

phase operation) and ammeter.

Hach.motbr_should perform the indication of operacvion o

suspension,

05
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(3) The matters which are not mentdoned above should be In accordance

with-Chapter 4 Distribution Board,

5 4 rFuel Reservolr

it

(1) - The fuel reserveir should be made of steel plate and

should be in dimensions 1n accordance with Table 1.5.1.

s

(1) The fuel reserveir should be as mentioned helow,

S Table. 1,5,1 bimension of Fuel Reservoir (amw)

Width | Heipht InspectLion

700

UPate thicknes

Botiom

3.2

oo | 1000

3.2

s loverd

Upper

2.6

2.6

%CapaCity Length
(1)
T | %40
600u 1000
f 0 | 1200

go0 | 1250

4.5

3.2

.(Rémarké) -The slight_deviacion from the above dimension

ls permitted.

(2) The o1l surface detector should be provided,

1he oil surface detector should be a {loat switeh, atoe.
and should {n structuve of explogion-proof or sealed.
- Further, ft is not necessary to use in combination

the float éwitcﬁ {or alarm,

(3} The fuel reservoir should be provided vith the followings,

(1)

e

(1L
(iv)

011 gauge

or ventilator.

Inspection hele or 1id

Steel ladder

4o B0

Ventflating pipe (more than 20mm fn doper din.)




{h)

{ﬂ)_:Theioiling plpe, oil couveying pipe, overflow pipe,
drain pipe, ventilating pipe, ete, should be provided

_with a necessary pipe connecting opening,

The underground oil storage tank should be as mentioncd

beiow.

(1) The underground oil storage tank should be made of steel
plate, the thickness of which is more than 6mm, and

ghould be 4in detaiis accovding to the drawing.

(é)._Thé underground ofl stovage tﬁnk should be built by
wclding-[he steel plates and should be pfovidod with
Coﬁnécting openingé‘and necessary fitting seats foy the
oilfng pipe, oil absorbing pipe or oil canveylng pipe,
oil ravuring pipe, ventilating pipe, drain pipe, ctc.

~and with_following accessories,

._(1j:_0iling opening (with'pipe) 1 paiv
i

(11} 04l absorbing non-return valve . 1

{iii) lHeésuring opening (with measuring scale)

L _ _ I pair
{i?) lLeakage inspection pipe 1 sct
(v) . 0il stdrage tank lid 1 pair
(vi) Lid for inspection 1 set

- (for leakage {nspection pipe
~and drain opening)
(vii)- Vcntilaling fitting | ' 1 pe,
(vili)  Prot¢ctiv¢ cylinder,'fixing_bnnd
and other necessary accessories I set
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5.5 -Inflﬂtion Tank

The inflatidn-tank should be made of copper plate and should be

as mcntidhed below: However, as for the pressure-reducing tank

mounted  in case of the simple typ@ generatoyr, it should he

'c'o_nm;ructed. to permit the wate_r-djéchnrge system or clrculaving

gystem by prbviding the {eed water port and drain port and

ghould be nccording.to thé gstandards of manufacturer,

(1) The dimension shﬁpld fu principle he accovding to Table 1,52,
.Further, the inflation tank should be built by welding,
The outsidé_of tank should be coated according to the
specification of dfficcr In charge and the inside of rank
" ‘ghould be coated with epoxy resin or sprayed with molten

zine,

Tqbl? 1,5.2  Vimension of ]nflatiqn Tank (mm}

PR

Capacity Leagth | Width Height | Thickness of plate (over)
(1) : ' Bottom Side Upper
100 500 | 500 550 | 3.2 5 0 9 g

{2) The félloﬁing should be provided.

(1) Water gauge - -

- Inapection .epeni;ig _nnd 1id

(3) ?hezﬁétcr feed pipe,'nir pipc, ete. should be provided

with necessayy pipe joint openings.
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5 6 Fule conveying puap

() The mOLOX punip’ should be baged on a control system te be operated

and stopped automatically Ly an od) surface detector,

(h) the hand pumpjéhould be a wing pump and should be constructed

to be mounted on the fuel reservolr base,

5.7 Muffler

he mufflex should be of inflation type or sound absovbing type,

5.4 Marking.

the acccssory cquipment of auxiliary machinery should be mavked

with necegsary matters according to JIS, JEC, JEM, elc.
Fuel oil, etc.
6,1 Fuel oil

The fuel.éil should_bc heavy oil and No, } or 2 of lst kind
heavy_oil'(Kind'A) specified in JTS K 2205 “Heavy ofl",

6.7 Lubricating oil

The lubricating oil should be of Class €D, CC or CB of
classifiéétioﬁ'cf‘lubriédting oil according lo performance
specified by US Pelrvolewm Asgociation and should be suitable
to Lhe'ehginﬁ.ahd"in.acéordancc with No. 20, 30 aund 40 of
nlassifiéafivn-by dJensity stcified'by Us Autoroyive Technigue

Assoclation,
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7, yiping materials

?J Pipingfmnterinls

The'gpecifiCations of waln piping materials in ench system of
the . fuel oil,_éxhaust, alt for starting, ctc. should bhe
according te Table_l,?Jl,' Further As for J15 marking products,

they should be used.,

rable 771 Main piplng materials

_Descripﬁion of Sp¢c1ficntion
vaterial | specifications f R Ne, Ronmarks
pipe Carbbn steel pipt _
Cfor piping J18 € 3452 JIS Mark product
Ehﬁsmnﬁ “Carbon steel pipe for ' o
dsteel pipe pressure piping JI18 C 3454 . Kind 2 or 3
L ' o I . J15-Mark product
i opper pipe’ aTobgh:pitch eopper J18 H 3606 ~JIS Mavk product
°| seamless pipe - -
g’ﬁw joint | Scréﬁ type steel pipe | JIS B 2302 J18 Mark product
: made pipe joint -~ : ;
Stcei:pipe:mﬁdc bg;tr' - JIS B 2304 : JIS Mark product
weld system pipe joint o
e marbenis I e ..;..*,.:,. ) N e et et e et e i <1 e S i i 12t 1
Basic dimension of J18 B 2210
“filange of Zkg/cmz fron '
& gteel made pipe .
| wmwmmen Skglem? mwwie- JIS B 2211
E TETNEER [ (2 R J1s B 2212
' ine (lange | wesemwes  16kglom® woeese JTS B 2213
& : ‘ 3.
D o 20kp e weemee J16 B 2214
% ' 3 : ;
| e 30Kg/OmT weaeneed18 B 2215
; e 2 '
{ o AQkgfem” —-m====318 B 2210
. : ] : i
5kg/cm2 Steel pipe fars o2 g
' inpert-welding sysiem | ;
~ ' flango .
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e b AT
ar——

poscription of

Specification

‘type pipe joint for

apecial piping

Miterial apecifications No, Remarks
LOkgfon?  wmmmemmmsnn | JIS B 2222
l6kg/§1{t!:2' Gtk JIS B 2223
L 20kg/en?®  cmmmmmmmmeen | 318 B 2224
30kg/on’  wmmmmmmenes | JIS B 2225
Cirbon steel castings | Jis G 5101 3 kinds
Steel made butt<weld type |
Bpipe folnt pipe joint for special [JI8 B 2305 JIS Mark product
Hfor pressure pipiﬂg .
piping o s - e o .
i Steel made insetg-weld JIS B 2306 J18 Mark product

The thickness of sheetwshapcd packing

7.2 .Pnéking'r g
(a) Each péckihg'should be'good'in quality and strong Lo keep
o the pipe joint patts airtight and cause no such troubles as
water: 1eakage, etc,
cxcluding paper ﬁhould be 0.5 mn to 2.0 mm.
(b) In case copper and lead plate is used for the high proesuro

air, they should be prepared by polishing the both sides

flatly and smcothly after being annealed

8, Wires,; ste,

8.1 The #ires étc.vsHop1d be as mentioned below,

(a) The w!re ahould he in acco:dnnce with Jis¢ 3307."600v vinyl

 insulated wire" -

4N




(by The cable should be as mentioned below,

(1) The cable should be in accordance with JIS € 3605
"GO0V Erécnipn_Ponethy1ene_cable”.

(11) The cable should be in accordance wiLh JIS € 3401
h "GOOV vinyl insulated vinyl sheath cable".

(¢} The bué duct should be in accordance with JIS C 8364
"Bus duct', Further the iusulation should be air insulation,

g. Heat i'n-8u1'a_t10n board b

The heat inaulation board should bo 1n accozdancc with JIS A 9503
"Glags wool“ and JIS A 950ﬁ "Rock wool"

Ho. Spare patte>_étc}'
10,1 Spare parts

(a) The spar¢ parts of gendfator-should be a3 mentioned below.

(1) Chrome-plated piaton ring ' B 1 pe,
(2) Piston ring . . | 2 pcs,
_(j) 011 ring- S | . 1 pe.
(4) o1t ring o  i"-_.. | 1 pe.
(5) Pﬁéfon.ﬁin . 'x..'.. o 1 pe.
(6) Connectiﬁg'rod swall end brush 1 each
and nozzle for cooling piston :
) Lrank pin boaring ) o E 1 set
(8) Main bearing mgtnl {(bage pért 6n isc of geav) 1 set
(9) Hnintheuring melal (base part) thrust metal 2 mets
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(10}
(1)

1
a3

(14)

(15)-

(16)

(1n

(18)
(19)
(20)
(21)

(22)
(23)
(24)
(25)

(26)

(27)
(28)
<29i
(30)

(31)
(32)

(33

Mafa- bearing metal (middle pnrt)

Connecting rod bolt and wasghdr

Bolt fastening_main bearing metsl

Nut é_fOr bolt fasceuing main heﬁring motal
Washer for bolt fagtening main bearing metal
Adr abaorhing valve set

Exhaugt valve aet

Fuel jet valve aetl_-

Starting valve get

Fuel jet pump‘plunger & barrel

.Fuel'jét'pumb plunger spring

Fuel jet pump exhaust valve & guide

‘Puel jet pump exhaust valve spring

‘Fuel high pressure pipe set

Lubricating oil pUmp safety valve (set)

Cooling water connecting pipe rubber

-packing (for 26,6 mm)

Cooling water conneCtin& pipe rubbet
packing {for 32 7 mn)

Cylinder liner ruhber packing
Cylinder_liner packing

Cylinder Hoad packing

Gasket packing for air absgsoerbing

and axhaust pipc
Auti—chambcr packing
Cooling water pump impeller shaft

Cooling water pump mechanical seal

423
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pes.,
satbs
pes,
set each
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pcs.,

pes. each
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(34)  Cooling water pump V belt ' 1 pe.

(35) Adr feed rubber hose & hose band 1 set
- (36) OIring ' .  N | | : 2 pes,
(37 Spafe parts box | R : _ 1 pe.
(38) ?Loat:switch | - | ' 1 pc.
(39): Other.neéesaﬁry'parté ' ' 1 set

(v) The spare parts of generator board, ete, should be as

mentioned below,

1y Lamp- o 1007

(2) Fdse {stopper type) o 100%

(3} Box to accomodate parte o 1 pe.

(4) 'MCB for edéh 6apaCity o 1 pe. each
(5) Lifter for ACB (excluding AC electromagnetic

: switch) : 1"
10,2 Tools
The tools 6f_geﬁérator shohld‘be as mentiohed below.
_(1)  Diéjointing gnd assemblihg tools 1 set

(2) Wich for 10 tons _ 1 set
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11, 1nspection and test of machinery and equipment
11.1 Inspection

(x) The AC génc:ator'nnd generator should be duspected of rheir
apperance, structure, dimension, finish, etc, and of the

1tem9:ahd quantitiéé of thelr spare parts.

(b The_inspebtion'of distribution board, compressed-air equipment

~and DC power source ghould be as ment ioned below,

(1) The distribucion board should be inspected of ita
“structure, dimenaion, fihish,_connection,'color _
‘claaaificntion, ete, and of the items, qﬁantiky, etc.

of its Spére parts and accessories,

(2) The air»compreapéd:eqﬁipment should be inspected according
to (1), |

(3 The AC power'sdﬁrce'should be {nspected according to (1),

{¢) "The cable, wire and piping materials should be inspected of
their apperance, dimension, finish, ete,

11.2 Test
{a) "The AC ganérator should‘be_téated on the following points and
the-rehuits of -test should be submitted to the of ficer in
-charge.
(1) The test for temperature rise of generator should in

prineiple be in accordance with the equivalent temperatuve
test of JEC 114.
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(2) The frequency withstand voltage for commercial usc should

be in accordance with 1,2.3 (g),

(3) The insulation resistance test of generator should be in
‘accordance with 1.2,3, (b)),

(%) The inetant voltage variation test should in principle
be performed according to 1.2.3 (£) (2).
It may be confirmed by the formal test resulrs,
llowever, in cage 100X load (less than 0.4 fn power-factor)
of ratéd current:’'1s not obtninéd,'the test should be in
| acéOrdauCe with the next equivalent teét.
The measuring value of the instant voltage variation

rate in this instance ghould be below,

ol Generator rated outpul KVA .
[0‘25;;(0'25 % Starting KVA of generator } % 100%.
(1) Tﬁe'gencratqr'qf less than 100KVA should close

“an 1ﬁd0ctiou motor having starting current
equivalent to more than 100% of the rated

curvent of genexator.
{11 The_scnerator of 100KVA to 2300KVA should close
T anfinduptiqn motor having starting current equivalent
‘to more than 70% of the rated current of generator,
(b) Upon'cbmbing.the AC generator with the ﬁrimer mover, the
following teats should be permored ond the results of

test should be submitted to the officer in charge.

(1)  The starting and stopping test shall be as mentioned below.
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(1)  The starting and stopping operation tests of the
- engine should be performed manually (push button
ayatém). Further, in the manual starting the
. frequency of starting till the minimum pressure
. to permit starting is obtained should be confirmed,

(11) The starting timé ghould be measuired including the

tdme for confimming the suspension of electric power,

(iii) The starting and stopping tests of the auxiliary

machiuéfy.should be performed manually.

(2) The prbtegtive equipment test should be pevformed by
using thé:simulatibn tast device to the set-up value
of the detection part of'each protective equipment or

by measuring thie operating value of individual equipment,

{(3) 1In thgsspeéd characteristic test, the speed variation
 vate of prime mover should be tested by closing or
breaking the load of power~factor 1.0 The method of

 €¢ét should be in accordance with 1.3.3. (b).

(4) The load test should be performed by casting the load
of pdwérnfaCtor 1,0 one after another as mentioned below to
cheek the marking of the'measuriug {nstruments, electyic
mgtefs,‘etc;, the fastening state of bolts, elec,, leakage

of oil, water, etc., abnorpal sound, etec,

_-.(i)_rhlé'lbad - 10 minutﬂs:
an w2 v w0
A s v 0
_(iv}' a4 "o 2 hours
v llflﬁ " o 30 minutes
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(5)

the rate of fuel consumption test shall be conducted during the

toad test,

(6) [mmediately after the load test, tempe1aLu1e at the polnls shown
in Table 1.3 3 shall be mcasuled

‘gg The ﬂdtchboard and Lhe control panel shall be subject to the follow-

inﬁ Lests:

(1) 1In the mechanianm operation test, the following tests shall be

conducted;:

1} If che sumeter is cdnnected to the current transformer, the
ammcter shall be, in principle, testad by applying Lhc CuT -
rent to 1ts primary winding.

1f the current capacify of the primary winding is large, the
currcnt may be applied to the second winding with the approval

“of the inspector in chalge.
2)  furp on and off.the ﬁi}ot lamp .

3) Confirm the turning-on and tripping operations of the

:hreakefs.'
4) Confirm the opeération of the Switches'nnd the circuit
breakers.
(2) 1In the relay characteristics test,_the following items shall be
testod. T '

1) The maximal and minimal operation ﬁalues

?) The operation time'chéracteristfés:(excluding grounding

relaye)

(3) Tn the sequence test, confirm the tripping, alarin and incidation
(the Lighcing_of'the pilot lamp, etc.) caused by the operation
of the relays. |
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(Q).'The temperature test of distribution board should be

'performod by menauring the temperature of cach part after

the rated current s continuously conducted to make the

_temperature constant.

should not be over the values of Table 1.11.1.

Table 1.11.1 Rise of Lemperature of
Diatributiou Board

In this instance, the difforence

{(Unit Over 0°C)

Place

Tempera
diffevre
‘mometker

ture
nce {Ther-

)

Bus line & connecting'

(around conductor)

conductor - 65
_ L Cépper_contact 35
contact part (1} _ e et oo
- ' Silver contact 65
Tcrminal & Connecting" © Belween silver soldering 45
part . : and. plating e
_Béiween'silver 65
Structare Part
- 70t

Afr tcmpefatufe'
inside of box

——t

Not specified (2)

Limit of basic témpgratura outside of. box

srres

40

(Note) (1) The ccnneciing part of the coupling mechanism, etc.

of the disconuecting switch or circvit brenker,

(2) There should be no effcct to raise the temporatuve

Cof the equipment 1o thc box over the maximum

" allowable value.
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- oe

(Remarks)*(l) In case the distribution board fs used at an

(5)

6)

ambient temperature of over 40°C, the overvalue
only should be decreased from the values in the

above table,

(2) the limic of temperaturé rise of equipment

' accomodated should be according to the
gpecifications concerning the equipment and
the bqaié_ambient.teﬁperatufe should be the
ambient temperature outside of the box,

(3) The above table is not hﬁplied to the resistor,

~electric heater, thermal-type relay, ete,

The insulation resistance test should be performed by

meastring by a 500v fnsulacion resistance meter end the

f;insulation resistance value ghotild be more than 5 M2

between'thé secbndary'sidé_and earth,

The withstand voltage test should be as mencioned

below.

_The frequency withstand voltage test for commercial
-uée_shbul&_be performed by exerting for one minute

'_by 50 Kz vdltage near phé sine wave shown in Table 1.11,2,

" Table 1,11.2 Withstand Volfagé Test

Kind

“Withstand voltage value

. T

Commercial fraquenéy'(Sine wave 1 minute)

Low pressure (Madn

cireudir)

frmmn e e e

Low presaure

to earth

28 4 1000V (Minimum 2000V)

{Control clreuit

1500v
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(d)

{e)

(Remarks) (1) B is thc_circuit rated voltage,
S (2) The voltage shown in the table shuld be
| exterted, excluding the oporatibnal moltor,
maeters, micro»switch, etc, which is less
than 1500V of the commerclal frequency
in the low pressure contrel cireult,

In case the test method of the equipment is specified in the
delivery and-acéeptnnce test of JIS or JUC specifications,
the test of the equipment should be according to the speci-
fications of JIS or JEC. _ _

The results of test should be submitted to the officer in

charge.

The DC power source should be tested on the following points
and the resuls of test ghould be stubmitted to the officer in

charge,
(1) . The test should be according to 1.11.2 (e)
(2) The characteristic test should be as mentioned below,

(1) The tolcrablé voltage variation value of the output
voltage on the DC side should be plus or minus 2%
of the set-up value when thé constant-voltage test
is ﬁer[ormed. - Yurther, the return time should be

Cwithin 2 geconds when the output current on the DC
side hag been increased rapidly from QO vo 30% or
dec;eased rapidly_froh 30% to 0%,

(11) - The output tevminal voltage should cause no effect

on the battery when the hanging characteristic has

been perfoymed,
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(131) The DC .side output voliage should be within the
voltage adjustment scope when the voltage adjustment

geat has been performed,

(iv}'.The vélue_at the powey~factor test at the time of
_ maximum voltage and rated current on the DC output
p. gide ehould be aa below,
‘In case the AC output is 3-phase, the lag is over
- 80%, |
" In case the AC output is single-phase, the lag is 70Z.

(v) The value at the efficiency measuring test at the
time of maxilmum voltage and rated curvent on the

DG outﬁut should be as below,

In case the rated current of the charger is 10 to

50A, the value should be over 70%,

‘In case the rated current of charger 1s over 50A, the

value ghould be over 80%,

The uhderground_bi) storage tank sghould be tested as mantioned
below and the resulls of test should be submitted to the
officer 1n'chargé.-

The hydraulic test value o[ the underground oil storage tank
should be over O, 7kgf/cm )

£2. Protection and maintensnce manual, etc,

(a)

The manual of each equipment, the matters Lo note for opevaiion
of all kind of equipwent and other similay documents which

are guide'bookﬁ conccfning pecessary profection and maintenance
to cnsure soetisfactory performance of complete equippent ahould
be put together in & file and should be submitted with the Index

asg mentioned below,
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(1) 2 coples at the same time when the work 1s started.

(7). 3,copiés Qhen the work is completed,

{b) Approyalnéh0uld be obtained before commencing the work.

{e)

Ventilating fan in the generator room should be operated at
the time when' the gencrator start up,
sutomatic and manual switch for ventilaving fan should be

equipped, - Both start up must be possible,
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ExecutianQf_WQﬁK ,
1nst ﬂ].lf.kti()l.l

1,1 arthquake»proof trnatmcnt.

[he 1ndependent pover plant ahould be tlented against earthequake
o prevent aueh troubles ag Lhe horizontal move, falling, ctc,

1.2 foundation bolt

e slde to fit the equipment gshould be provided with foundation
bolts suitable to tho'equipment. Further, the foundation bolt
should be made of mild steel and should have enough carthquake

proof gection,
1,3 Cenexrator aﬁd'ptime mover'

(a) The 1natallation of gencxator and primie mover should be

as mentionad below.-

(1)  On the égncraté fqundétiﬁn, by use of chalk the relative
po#itioné of-hdrizon,”center-line, ete, should be
;workéd out for'the pianking and on it the common bed
- ghould be installod and asaembled with an earthquake

proof device in beLween.

(2) The generﬁtor ahould be mounted on the common bed after
the assembling of the prime mover ‘is completed,
Further, from time to Lime, the generaior, horizon
of tha'prime mover, canter line, bending of the arank

shaft, etc. should be ifnspected and correct,
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(3) ~After completing inatallation of the generator and prime
 movar, all auxiliary machines such as the radiator for
coollng water,_etc.'shbuld be equipped and the shaft
' cenﬁof.should be adjusted, Then, after confirming the
" horizon of the commion bed, the mortar should be placed on

. the foUndétion bolt hole and the foundation bolt should
be firmly fitted to a specified position,

(4) The generator and prime mover should be assembled to
prevent water, dust, chip, ete, from coming in the
inside, ‘

1.4 Distribution board

(a) The installation of closed type distribution board should be as

mentioned below.

() Thc distribution poard shou]d be installed on a position
. ‘4here the channel steel for the base is cornered and,
.nfter adjustment is nade to make the surface of channel
 steel horizontal, should be firmly fixed to the floor by
the foundat ion bolt.

(2) . Other boards should be fitted to the wall, etc. Ly bolts.

(3)  The plate mcntiohed maiters to be espacially noted for
- handling und pperation of equipment should be provided
io a plnce of the box to be easily seen,

1.5 ﬁif-compressor

The air compressor should De norizontally fixed Lo the concrete
fqndation by bolta. Further, the thickness of concrete

fundation should be over 150w,
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1,6 Statﬁing'air_tank

(a) The starting air tank should 1n pminciple be installed in
a box built on the foundation or concrete floor and should
be 1nstalled in such a way as the main valve takes

a position about 1, 200mm above the floor ot the operation

ved.

(b} Between Lhe air canks a pillar made of wood, etc. should
be inserted to combine the air tank with each other by

~ gteel band,

(c) Atouud-;hé bart of air tank which is buried, dried sand

should be put in and tamped enough to allow no spacc.

:Thén'theﬁpiace ahould be coated with asphalt thickly enough
to prevent the deied eénd'From damping and on the asphalt
the concrete should be placed, In this instance, the alr
tank should be -¢orrectly fixed so that the center iine of

~ the tank may ‘be vertical and the burjed part should be fully
coated for rust prevention,

1.7 Fuel tank, ete.

(a) Por the stand of fuel tank, stecl material haviung strength
similar'td‘dr more than the same of angle steel should be
used, 'Ghe stand should be, ‘1f necessaty, veinforced «ith
braces, eLc. to withstand the load of tank and should be
assembled in a shape of towar, on \hich the tank should be

fixed by bolts,
(1) The self«slandiug type stand of & tower of ]css than

600 1 in capacity'shOuld be made of qleel matevial of

nore rhan 50 % S0 x Gum,
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(é) The stand of a aalfustanding:tower of 1000 1 capacity
ghould be wade of steel material of more than 75 x 75 x 9 mm,

(3) The stand should be firmly fitted to the wall surface or

Ehe'flbbr surface By use of boltis,
(v) fthe inflation tank ehould be in accordance with (a),

Further, the Btand_shduld be in accordance with (a) (1),

R, Piping .
2,1 Plping in_general

(a) The piping of systems for fuel oil, starting air, etc,
to commect the main body of prime move and the auxiliarvy
machines shotld be acceptable at the withstand test at
each éystem'éfﬁer Eomplcting_cohnécciqn and should be
pefiorﬁed to preVQnt.oil iaakage,'air leakage, etc,

(b) The piping should be strbng enough to withstand vibration,
temperatufg rise, etc. which bccprs with the operation of

generator and prime mover.

(c) The piping.éhoﬁld_be prbfided_with'washers in the places where
it pagses through the ceiling, floor, wall, ete, in case the
piping is not with froét#ﬁroof covering nor heat-ingulation

covering, .

(d) The piping inside of the pit should be as mentioned below,

(1) The pipe fittings should be fixed on the pit side wall
or floor in such a way as it does not interfere with
the drainage, ete¢, and should be arranged and fitted
accdrding to proper ordef of aystems for fuel oil,

starting air, ecte,
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(2) The pilpes ghould be laild out not to corss with cach other,

(3) In case each_equipment_is raiged from the ifuside of pit,
1t should be raised vertically by providing [langes

at its proper places,

(¢) The pipe should be cut at the right angle to its axial center

(1)

(g)

to prevent deformation of the section and its cut place should
e finished smboth. | |

The pipe should be inspected befoye it i Jointed and should be
jointed aftexr it ie confirmed that no foreign matter exists and
all chips, dust, etc, are removed. 1In case the execution of

piping is suspended temporafily, the inside of pipe should

“be cured to prevent foreign matters.

The packing made of oil~resistant rubber or fibre way used
for the flange of cooper pipe used for the fuel oil and
lubricating oil in combination with the adhesive,

The éonnection of pipe'should be ag mentioned below.

(1) The connection of copper pipe should be performed by use
~ of ingerted joint, Flaver joint or flange joint. In case
-of 1n$erted joiht, after the outside of pipe and the
inside of jbint are fnlly cleaned, the pipe should be
correctly inserted into the joint and in the joint parv
the_bfass_wax'or silver wax heated al a proper temperaturc
shoulﬁ be cast in., In case it is necessary to remove,

the'Flayér joint or flange joint should be used,

(2) The joint of steel pipe should be done by use of screws
or by welding, The joint by scrvews should he 1w accordance
with JIS B 0203 "Tapered screws for pipe", Purther,
for the joint a stiff paste paint, hemp, ete, must not

be used,

4-88



(h)

(1)

" pe according to Table 2.2.]1.

The caulking of piping should not repaired,

The supporting intdryal-for the aide run of piping should
Further, the bending part

and branch part should be supported when necessary,

‘Maximﬁm supporting

able 2.2.1
- Interyal of Pipe

{Unit: n)

- Lesé.than 20 Lo 50 to More than
Nominnl dia. (A) 20 40 50 90 100
bLeel pipe 1.8 . 2.0 3,00 3.0. 4,0
Copper pipe 1.0 1.5 2.0] 2.5 -

(3> The piping provided with expunsion joints should be provided

(k)

with metal fixtures at effective places as a starting point

of the expansion and.compression.

Yor the rising ahd'pulling'pnrts of the piping of the
genefator; fuél tank, etc, flexible pibes should bLe used,
The flexible" pipes should be used in places where
cousideration has been given to the vibration direction

‘and amplitude ot the connection point between each pipe

and the prime mover, fuel tank, ete,

2,2 Cooling Qatergsystem Piﬁihg

(a)

(b)

In the main piping the flange joint ghould bhe inserted in

proper places Lo mnka removal easy

The purge valve should e provided at a place where air in the

piping 18 accunmulated,
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(c)

().

(e)

(f)

The suction pipe of the iuflation ¢ank should be provided with

a float valve wiLh & strainer at the edge and should be

_connected to lhe entluce of onginc cooling water pump through

the piping pit.

At the bottom of the water Jacket and the cooling water pipe

in priﬁciple_tha_drain.gock should be provided,

“he-cooling water pipe should be tested for hydraulic
pressure afté: the piping 1s completed and should be withstand
the préésuré_for the minimum time of 60 minutés at a pressure

value of Skg/cmz.

The [lexible joint for the cooling water tank should be made

of metal,

2.3 Yuel oil’ system piping .

~{a)

(b)

{c)

In case the oil is fed from the fuel ofl drum to the indoor

Fuel tank'difectly,;the synthetic resin made hoge should

be provided between the fnel-oil mount ing pump or hand pump

“and ‘the drum and its cip on ‘the drun side should be provided
with a copper pipe longer than 1200mm,
'Further,-thc tip shoﬁld'be slantly cul or cut ipn concave,

Thc-joiﬁt-of-ﬁipe:ahould be made by welding.

Further, in*caaé’the screw joint is péffgrmed for the buried
piping, the at the Joint part the box for inspection

_opening made of conerete should be provided,

For the scfew joint_and_flange Joint the ojl-resigtant paint

and thc.oil4resiatant packing should be used,
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(d) The rising pipe ox lowering pipe from the piping pit or
concrate floor to Lhe equipment such as the prime mover
and'indoér fiiel Eank; étq. should be arranged along the
equipmént conc¢rned or in parallel with the side,

(). The.éénneotion ﬁo the pfime mover and indoor fuel tank
should be made bj.uae of metal bellowa43hape flexible
joints.i The.iéngth of flexible Joint should be according to
Table 2,2.2.

Table 2.2.2 JLength of flexible jolint

‘Diay df pipe {A) © Length  Gam)
: Lcs.s' than 25 o : © More than 300

25 to 50 . - S m o500
r.ﬁofértﬁén 50, ;_‘.‘ 1. " "800

() The.sceeifpipe bur1éd in the earth should be painted and
covered, - The method of painting and covering should be
according to one coat and one voll (double roll) in JIS G
3691'"Hbthod.éf~paint1ng and covering of asphalt of steel
pipe for waterworks" or JIS G-349?_"Method of paiunting and
covering of coaltar enamel steel pipe for waterworks".

_ The'dep;h'df”buring‘should_be move than 300mm in general
. sites, mﬁré.tﬁan ?San in the vehicle ro&ds and more than

1000 wn {n the heavy behicle roads.

{(8) The fuel o4l pipe should be tested for the air pressuve
after ‘the piping is comploted and shovld withatand the
pressure for the minfmum time of 30 minutes at a pressure

value of 1,5 timee of the maximum working pressure,
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2,4 Starﬁing-aif gyatem piping

(a)

)

(c)

The preasurce steel pipe or high pressure sieel pipe should
be comected perfectly to allow any air lénkage.

The steel pipe amall in Lhe outer diameter may be replaced
with & flexible pipe and be given flexibility by making 1t
ring-shaped, etc,

 Phe stafﬁing:éir piping ghould be tested for the air pressure

after the piping 1s completed and shoﬁid withstand the

pressufe for the minimum time of 30 minutes at a pressure

value of 1.2 times of the maximui working pressure,

2.5 - Exhaust pipé'system‘pipiﬁg

(a)

(b

(¢)

(d)

Thé_pi?é should be a carbon steel pipe for piping or a pipe
- welded on the spot which is more than 3,2nm thick.

The pipiﬁg‘pfithe'exhghst'pipe should be connected to the

engine nggfegate'ethust port or the supercharger exhaust

'-turbinea0uﬁlet flange by uge of an exhéus; flexible pipe and

“ghould be‘cailing'piping unless specified'otherwise.

The_conneétidn of_bipe_ehOuld be made by use of castesteel
or steel-plate made inserted type flange 90° bend, 45° bend,

ete, . -

The supporting fictings of the exhaust pipe and muffler
should be vibratibn~proof s . fittings or vibration-
proof_supportihg fittings strong ahough to withstand the
wéight_of'che exhaust pipe or muf fler to preveant propagatl {on

of vibration,
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éxpanaioﬁ“during operation tima,

() The exhaust pipe should be as mentioned below:

(1

(2)

The;pipe'should'be'iﬁsuiated for heat by use of rockwool

 25mm thiék and be 3~ply roll-finished,

'-The:inaulécing material should be fixed by steel wire

~-and on it a hexagonal-rdpe should be wound,

Q)

(4)

In'caée the outer diameter of insulation is less than
250mm, 1t should be finished by binding with zinc-plaied

iron plate of more than 0,3mm etc. and in other cases,

by binding with zinc-plated ifon_of more than 0,4nun,

The cxﬁansioh Joint part should be covered with blanket

-Of'rockwool insulation material at its clrcumference

and shouldibeuététched'by steel wire, - The same is applied

‘to the flange part,

{g) The.mhfflér should be treated for heat insulation by a method

sinilar to ot better than the method mentioned in the

preceding item, -

(h) The piping whieh passes through the building materials or
18 close to them ghould be performéd very cavefully to

prevent dausing-fire.',

3, MWiring

3.1 General matters '

{(a) .The_wiring ghould'be more than 0.5 m away from the high

tempersture part to prevent being influonced by the

(e} The piping should be performed with consideration to the termal



Teat which‘gcnerntes from the prime mover. However, in case
it 1s'diffiéulk to put an equipment such as the water-
cemperatuve relay, etc, more than 0,5 u away, @ heat-~
résistanf wire or a wire having heat-resistance similar to

or ‘better than it should be -used or protection by the electric
wire pipe;-etc; dr the heat-resistance treatment should be

'givénQ

(b) The charging part should be provided with protection, covering,
ete. to prevent it from béing touched easily,

3,2 Cable wiriﬁg'-'

(a)  In case thé cable is wived in the pic, the cleat made of
chiha, etc}‘ahouid be provided in the pit and should
be arranged 1ﬁ_pr6er according to the destination of wiriug.
(b) ~ The cable for control should lLe seperated as far as possible
f rom other cables, If it is inevitable that the cable for
cpntfoi comes in contaet with other cable, the insulation, etc.

shé&ld'be'used to prevent direct contact,

(c) In case the elect¥ie wire'of cable is wired upon mounting on
a frame it;sﬁquld be wived in good order by use of fittings.
Fnrthér;'the_wifing should be made in places hard to cause
damage ph'thb coQéring of electric wire or sheathing of cable,

3,2 Connection of clectriéfwire
(a) 1n case of connecting electric wires, it should be avoided to
increase the electric resistance, Further the streugth of
electric wire should not be decveased more than 20%,
(b) The tqrﬁinal of electric wire should be treated to

prevent damsge on the cove and further treated as

‘meatfoned below,



(1) ‘the cover of the vinyl electric wike should be removed
by the wire stopper method or the pencil sharpening

method,

(2) The_cover of cable should be removed in the ovder of
cable shieath, cloth tape, inbetween jute, etec, and in

a way to prevent damage on the cove,

(¢} It should be avoided to'connect the ¢lectric wire or cable In

the midway.
3.3 Comnection of electric wire with the equipment terminal

(a) The electric wire should bLe connected with the equipment
terminal_without”exerting tension to. the commecting peiunt,

(b) The'clégtric wirg should be treated at the edge in accordance
with 2,3.2, -

(¢) The connection should be made by tightly fastening to prevent
risk of -slackening. In case there is possibility of
slackening due to vibration, etc., a double nul or spring

washer should b@;used;

{d)  1In éase'the:equipment terminal 1g wot of bush=button type,
clanp t?ée hdr of structure similar Lo them, the strand
should &e properly treated to prevent it frowm being broken
1n'diéqrder{' Howevér, this is not applied to counecting

terminala of push-button type,
{e) To the tefminal;ithc structure of which allows the connect lon

by one electric wire, more than 2 electric wire should be

conpectad,
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(f)- On the Lerminal of wind<fastening structure, the electric wire
ahould be LighLJy wound in 3/4 to 1 round of the circumference,

N Bﬁx duct wirihg
4.1 Accessories of duct

Phe accessories should be suitable to the duct and the facilities

site,
4.2 tLaying of duct

{a) The shpporting interval of duct should he less than 3 m
and it should be firmly fitted to the building materials,
Further, in case the duct is fitted to concrete, beforehand
the insert bolt‘ etc. for fitting should be buried,
if ib is compelling, a drill anchor bolt, ‘etc, having enough
strength should be used,

(b) The edge'ﬁéft of duct and the insérting opening of the
plug~-in duct which is not used should be closed to preveat
the dust hnd'vater from coming inside of the duct, However, in

ICase of the_vehtiiation fypé,'this is not necessarily applied,
4.3 Connectfon of duct

(a) In coaﬂectioﬁ betveen the:ducts petween the duct and distribution
board and heLween the conductoxs, the butt should be complete
and the connection should be made perfect mechanically by use
of bolts, etc. Further, the connection should be made
olcctrically completely by use of mild coppe: wire thicker
than shown 1in Table Z.h.l, copper belt oy plain stitch zinc-
plated copper wité. The connection should be non~-soldering

conneckion,
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~ able 2.4,1  Thickness of Bond Wire

lluﬁd current of overcurxent _
circult breaker .  Thickness of boad wire
ferer =+ ST Ananbaties 2 ]
Below 600A - 38mm
HoO800A S 50 "
" 10004 o 60 ™
" 1200A _ 80 "
nwo20000 0 0 - o | 100 '

(b) In cage the duct goes through the wall, the connection

should.qot be made at such a place,
(c) T#é_éaftﬁihé:ghould be according to 5, Barthing,
5.'.Earth;ng.
5J,'Ki“d’q£ ea§thing ﬁqu and resistance value of earth

The kind o[ earthing work and the earth resistaunce value at

the earthing work should be as mentioned below,

(1) Kind No,'ﬁieﬁrthing WworK  w-wewmww= less than 100Q

(2) Spéciul Kind No, 3 earthing work---legs than 10 £
5.2 Electric works to be treated for No, 3 eavthing work,
The folloking works are to be treated for ¥ind No. 3 earthing work.

(1) - Iron base and outer box made of wetal of machinery

and implemcnt of lese than 300V in working volrage,
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(2) The jron core of the rransformer for meters of less than
~ 300V dn working voltage. llowever, thig 1s not necessarily
~ applied to the transformers without box coveved with

'ihsuiatibn_made of rubber, synthetic resin, ecte,
(3)‘ The electric circuit of more than 300V in working voltage.
{ﬁ) The wiring of metal pipe of low voltage, less than
300V in working voltage, bus duct wiring, the metal part
“of the cable protective device used for the cable wiring

of less than 300V in working voltage.

(5) The outer box made of metal of the distribution board, etc,

5,3 Special Kind No, 3 eafthing work

(a}

(b)

4he iron bed and outer box made of metal of machinery and

ihplement for low voltage ovex 300V,

The iron coxe of transformer for meters of low voltage over

300v, However this is not nccessarily applied to the transfer

for meters without box, covered with the insulation such as

(c)

(&)

(e)

rubber, synthelic resin, etc.

Thefpipe_of electric circuit for low voltage over 300¢ by the
metal'pipe wiring;

‘The metal pipe Lo accommodate the cable of electric wire by

cable wiring of low voltage 300 V, the connection pipe made
of metal and the metal part of the protective device of the

cable, -

The metni'piﬁe uiring, the pipe of low voltage indoor wiring
over 300V and duct.
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5,4 Farth line

(a) Por the éapph:lihe the greenfgolored vinyl electric wire

- should be used,

(1Y The thickﬂgas of earth line should be acco¥ding to Table 2.5.1.

Table 2,5.1 Thickness of Earth Line

Earthing of iron be&:and ' . Barthing of others Thickness of
piping, etc, of low o (racing of fuse,
voltage motor _ : civeuit breaker for earth line
. _ wiring)
200V elass |- 300V class | .
notor T motor
Below 3.5 kw ”-_f.below 745 kw}. below 50A Over 2,0 mm
1.!'_ ?.Skw A 15 [ 1] 100A - "5 g0
B 15 ..;'l o _ " '3"0_'_. n N o925 RN Y 1
e 37w ol w95 ST 4004 ' waz v
. ' - 600A "o38 "
11} 800‘\ " 50 "
" 1000A | "gp M
" 1200A | wgo

(Rﬁhﬁrks) :When:ths rating output exceeds #'mark, the
' " thickness of earth line should be determined
“according to the rated curremt of fuse or

circuit breaker for wiring.
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6, painting

Tn wiriﬁg of the oil feed pipe, air pipe, cte, the color-classif fcation

painting should Be'pgrformed.
7. west dnsulation board

The heat insulation board should be used also for absorbing sound
arul should be provided on the concrete part (ceiling and wall) of

the gepnerator room, |
purther, the thickness of heat Insulation board should be more

than 50mn,
8, Inspection gnd test of Work
8,1 Tnspection
{a) The insﬁedtibn shbuid:be performed for the base s
ingtallation, inatallhtibh conditions, method, etc, of the
eqﬁipment;

{b) The'inspectién should be perféfmed'for the conditlons of

connection of piping (including support).

(¢) The inspaction should be perfdrﬁed for the isolation of
wiring and prétéction of charging part,

(d) The 1nspe¢tion should be_peffofmed for the current
capacity 6f the protective device, the current capecity

of circuit bLreaker, etc,

(e) The inspection should be performed for isolation between

the cable and oil feed pipe, otc,

() Th@finspéction should be made for the paint {inished

cond{tiong, ctc, of the mechinery and piping,
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g,2 Test

The test as mentioned below should be performed in presence of the

officcf in ¢charge upon coming the géncrator with the prime mover

and the results of test should be submitted to the officer,

"t

(2) 1

(3)

l(ﬁ)ﬁ

(5)

(6)

.

(8)3
2, IMHmwth

9

The starting test shoﬁld be according to 1,11,2 (b){(1),

The -test of'protcctive equipment relay and sequence
Best should be accorqing.to 1.11.2(b) (2) and {c)(3) and (4),

The speed characteristics test, load test, fuel consumption

rate test and tempgrature test should be according to 1,11,2

(B)(3) (4), (5) and (6).

The voliage varistion rate test should in principle be

_performed in 8 way same as the acLual load test or in
. a wAy near to it and should practically be not different
_ftom-the.specificapions of 1.2,3 (1),

nin'the vibration test, at the time of ralted opervation
~at_the places shown in Table 1,3,2 vibration in the up and

do#n'direétidn, axial direction and the horizontal

direction at a right angle to the axis should be measured,

The insuiation tesistance Lest should be per[ormcd

‘according to 1 11,2 (n) .

The withatand volLage test should be perfoxmed accovding

to 1, 11 2 (a) (2)

The. earth resiatnnca test should be according Lo Chapter

The preasure test should be performed for all kinds of
piping for fuol, starting air, cte,
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4-5-3 Naintengnqg ."
1. HaintenaﬁCe,:etc..
1.1 Periqd
() Tﬁe'pefiod ghould be for 2 years ?fger_concluding contract,
(1) The freqﬁenéy of mainteﬁance éﬂould be 2 times,
1.2 Personaelfl

Tﬁe peysohnél should coﬁftiae'abqﬁt b techniciaus at one time,
4-5-6 Work divisiéﬁf 
1. Hork.diviaigh
1.1 The_divisigh.of work éOncérning the.generator between Indonesia
and Ja?an'is_détérmined'as below, -

1.2 homestic work on the side of Indonesia

{a) A1l of buiiding, genevator foundation, forming and reinforcing
of the necessary opening of the suction and exhaust system,
fitting of hook supporters, fitting of insect prevention
metal net, pit making, etc.

(b)  Supply of fuel oil, lubrjcating oil, etc. and water, drainage,

ete, and facilities for them,

(¢} Varlous facilities sueh as the electric lamps, plug socket,
'tcilét, eta, ihside_of huildiﬁg.
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1,3 Work on the side of Japan

- (a)

(I}

(c)

(d)

(e}

All works for in*plant LrunspOLLation, installation ov machinery,
fiLting of foundatlon bolt and buling of comcrete,

All works-for'excavation of the ouﬁdoof underground buried
fuel oil tank, rolling,'frame, concrete placing, tank

1ns£allation, burnt sand, rolling, contrete placing and

burying again,

All works for_executioﬁ of piping, etec. of air, water,

oil and electricity required between machinery and for machinery,

All works foz electricity for the power. source between the

boards and machines, signals, controls, etc,

Réspongibility'fér'adjﬁstment beforeﬁhhnd regarding the
works tolbe'shdred on the side of Twndonesia.
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Special Specifications of Independent
Power Plant Facilities Work

1, RS Guhung Wenang

9, datrters to apply

the matters which are not in ﬁhié chcifidations and the drawings

should be according to the cbnmon:specificacions of independent

power plant'faciiitie$ work,

3, fndependent powef plant facilitles specifications

Type

Horizontal Synchronous

AC Generalor

AC Generatbor

Rated output -

500 KVA

Rated volrage

127/220V and 220/380V

Number of phase
and frequency

. 3-phase &
4-line system 50R=

R, P, M,

Below 1000 rpm

| Power-factor

' Qver 80%

Class of insulation

Abpve'Kind-B

Rated Time

Continuous rating

Starting Time

Hithin 40 seconds

Excitation System

Brush-~less sysfem

- Type

Single-acting
4 cyele diesel engine

‘Rated output

" over 584 PS8

o e e i

“8tarting System

Mieumatic System

R. P. M.

44104

gver 1000 r.p.m,




rrime Mover

] Rated Time

- Over 72 hours

ol

'deiihg gystem

B —

_ Radiator system

220/380V 11KW

Atr ComprGBSOr o

J-phasge 220/380V
3.7 KW

alr Tank

150 1 x 2
with preasure switch

'_-Inilation Tank

R o

100 1 -

 K1nd 

A heavy oil

Fuel Tahk

1000 1

Fuel Pump'

3-phase 2207380V
0.4 R

Type of board

Closed type

Control system

Hand Push Button system

Blevétidn

150 m

Heat Inéulatioﬁ Plate

Ceiling and wall of
generator -room

Veniilating Yan .

3~phase 220/380V 0.75 Ku
with automatic shutter hood
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~gpeclal Specifications of Independent.

1, RS Tondano

g, Matters to apply

Power Plant Facilities Work

The matters which nre’ﬁot in this specifications and the drawings

should be accdrding tq the common gpecifiéations of independent

power plant facilitiee work. =

3, Tudependent power plant facilities specifications

Type -

Horizontal Syachronous
AG Generator

AC CGenerator

‘Rated output

250 KVA

Rated voltage

127/220V and 220/380V

Nu@ber-of phnse
and frequency’

J-phage &
“4-line gystem 50ilz

R.P.M.

Below 1000 vpm

Power~factor

Over 80%

Class_éf-insulation

Above Kind B

Rh;éd Time

Continuous rating

| starting Time

Within 40 seconds

| Bxcitation System

Bruéhvless system

| Type

Single-acting .
& cycle diesel engine

Rated output

Over 300 PS

- B

Stavt {ng Time

Hihin 40 seconds

Starting System

Pneunmat 1o System

R, P, M.

4-106
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_Rated Time

Above 72 hours

_' CQpiing'ayatem":

Radiator system

220/380V 7,5 K

prime MOver

Alxr compregsor

Sephase 220/ 380V

3.7 W

Air-Tahk'

150 1 x 2

- with pressure switch

Inflation Tank

100 1 -

o e bt

Ile“uel

Kind - A heavy oil
~ Fuel Tank 600 1
* Fuel Pump 3-phase 220/380V

0.4 KW

Type of board

Control system i

| Closed type

Hand Push Buatton System

Elevation }

150 m

SE—

Heat'inaulatiéh'Plﬁte

Ceiling and wall of

generator room

:

Ventilating Fﬁn; E

autonatic shutter hood

" 3-phage 220/380V 0,75 KN with

=107




'Spccidi Sﬁécificatious'of Independent
" powet Plant Facilitjes Work E

i, RS Kotamobagu

9, Matters to apply

The matters which are unot in this SpeciftcaLions and the drawings

ghould be aceording to. the ‘common specifications of independent

power plaut_facilities work.

1, 1ndependent power plant facilitics specificationa

-

florizontal bynchronous

_and’ frequenCy

Type- AC Generator
Rated output 250 RVA
Rated voltage 220/380V
Number‘of'bhase. -,3-phaae &

jﬁdhmst£h5mh

AC Generator"

CRPLM.

Below 1000 TP

quar—factor

0ver 802

‘Cass of insulation

Above kind B

Rated Time

Continuous rating

“gtarting Time

-Wifhin 40 éeconds

‘Brushless system

Excitation System

‘Tyﬁe

Single-acting

4 eycle diesel engine

nor e at b e e |

“Rated output

Ache.3OOPS

~Starting Time

within 40 seconds

RGPlHo‘ :

4~108
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Fue .

- Rated Time -

Mere than 72 hours

prime Mover [ Cooling system

Radiator system
220/380V 7.5 KW

Aly conpressor

J-phase 220/380V
3.7 KW

| Alr Tank.

150°1

with pressure switch

Inflatiop.Tank.

100 1

i Kihd- '

e

Fuel pump

A heavy oll
- Fuel Tank - 600 1
3~phasge 220/380V

0.4 Ki

.Type_bf board

 Closed type

Control aystem

Hand Push Button System

Elevation

150 m

_Heét InsulationHPlate'

Ceilipg and wall of
generator room. o

Ventilacing Fan

3~phase 220/380V 0,75 KW with

“auvtomalbic shutter hood

5-10%




 8pecial Specifications of Indeﬁéndcnt

Power Plant Yacilities Work

1, RS Gorontalo

2, Hatters to apply

the matters which are not in Lhis specifications and the dravings

should be according to the common

nower plant facilitigs work.

specifications of independent

3. {ndependent'powex p1ant facilities specifications

. Typa-

'Horizbntal Synchronousg

AC Generator

fbares

~ Rated output -

250 KVA

e i o A ARt b o e

‘Rated voitage

127/220v and 220/380v

Number of phase

I;4—11ne system 50"7

3-phage &

and frequency

AC Generator_

R Y

R,P.H. “Below 1000 rpn
Powerwfaetor' Over 80%

[RSVERETA

.Class of 1naulat10n

Above kind B

1 ot et g e i

'Raced Time

: Contihubus rating

e

e e e e e -

 Start1ng Time .

"Hithin 40 scccnds

‘‘‘‘‘‘ bt b s s i e oo

s o ot

e e bty PR

FER

Fxcitation System :

- Brush~ ~lega system

v g

Type

Qingle act[ng B
4 c}cie diegel ongin(

Réted'output

Abovc 390 Fs

TP e e ey,

Sbnrting Tine

wlthln 49 secondg

e e g

Starting Systen

NISRIN nra

Prneumat ¢ system

T e et £ it 1 1 S ey e e

b e

R. P. M,

4118
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Ratad Time.'

More than ?2 hours

Gooldug systen

Kadiator System
220/380V 7,5 KW

s i ey 4 b e b

‘Alr compressor

J~phase 220/380V

prime mover 3.7 KW
Atr Tank 150 1 -
‘ . - :wiyh pressure awitch
_ infiation‘Tankr .100-1-« -
- Kind " heavy otl -
.}'-‘uel. ._ - ' Fuel .'fanlf.c' _ | 600 1
?uéi'pump ' '3~§h§;;W;;0/3§6;M T
. 0.4 KW
[ Type'of boatd.'_" Ci;sgdlgyb? — l
B Conéfol'éystém"J' HandﬁPué;mE;tton Sysfem_—m
| Y . . PRS-

Elevation.

150 m -

Heat Iﬁéula;ioanlaée i

Colling and wall of generator
room ’

T

Ventilating ?@ﬁ'ﬁ

‘3-phase 220/380V 0,75 KW
with automaric shutter hood
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Special Specifications of Independent

1, I 5. Gorontalo

2. Matters to APPlY

Power Plant Facilitiecs Works

satters which are not mentioned iIn this specifications and in the

drawings -should be according to'the common specifications of

ludependent Power Pl&nt_Facilipies Works,

3. specifications of .Independent Yower Plant Facilities

AC_Generatpr

Revolving Field

Type Brushless System
Rated Output 10KVA
Rated Voltage 127/220v

Number of phase and

frequency

3-phase f-line system
50 Hz

R. P‘ l"o

3000 r.p.m,

Power-factor

Above 80%

Class of'inshlation_

Above Kind E

Rated Time

10 hours

Starting Time

Within 40 seconds

Excitation System

Brushless Self-exciting
system

Type

Horizontal Water-cooling
f-~cycle Diesel Engine

Rated Output

Above 1578

Stafting_Time

Within 40 seconds

Stqrtiﬁg System

Electric System

4-119




Prime mover Dynamo Capacity DG, 12V 1,25KW

S, am

Battery Capacity DGy, 12v 70A1
R. P. M, | 2200 v pm,
Rated Time | 10 hours

Cooling system Condenser system

Kind ' A heavy 011

fucl
ruel Tank : 14.1. B
o Type of Board | | Ciosed type T
Contfbl systen o Handw;;éh But ton Sy;:;m
Elevation o ' 1 150 @w o

{(Remarks) The mdtters which are not mentioned in this
specificatioﬁs'should be according to the

'manufacturér's standard
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 Special Specifications of Independenit
Power Plant Facilities Works

1. 8 Lim Kendage

2, Matters to ‘Apply

Matters which are not mentioned in this specifications and

drawings. should be according to the comnon specifications

of Tndependent Power Plant Facilipies Works,

3. Specifications of Indépendent Power Plant Facilities

ki

AC'Cenerator_

" Tupe

Horizontal Synchronous
. AC Generator

“Rated Qutput

150 Kva

Rated Voltage

127/220V and 220/380v

Number of phase

“and fréquenéy

3-phase 4-1ine system
50 Hz

Powar~factor

R. PN, Below 1500 r.p.m,
Above 807

Glaés_of insulation

Abové Kind B

Rated Time

Continuous Rating

Startiﬁg_Time

"Within 40 seconds

Excitation S&stem_

.Brushless System

Type‘.

Single-acting 4d-cycle
Diesel Engine

Rated Qutput

Above 180 ps

Starting Time

Within 40 seconds

bt e £ cmincd okt a e

_Starcing System

bl 24

Pueumatic System




‘prime Mover R, P, M.

Below 1500 r.p.m.

Rated Time

More than 72 hiours

Cooling System

Radlator System
(Engine driven fan)

Aly Compresso

e

3-phase 220/380v 3,7KW

Kind A Heavy 011
wel | Fiel Tank 490 1,
Fuel Pump 3-phase 220/380V 0,4 KW

T

Type.df Board

Closed type

P S

Control syatem

ltand Push-bution System

r,_...hr-.,—'—.n-» haand

Elevation -

150 M

INRSPRPRY

~ Heat-Insulation Plate

Cetling and wall of Generaror

R e

Vénﬁilating Pan

" 3-phase 220/380vV 0,75K¥

with automatic shutter hood
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Synbol . Description

3 : AC ammeter

W Indfcating Watt Meter

F Frequency Meter

Ly AC Voltmeter

Wi { Electric Energy Meter

U —— "

43 A¥ Contvol Switch (Automat $o-Mannal)d

8p " (Control Fover Souried
| S0K Voltage
5/r 51t | Overcurrent ﬁéley ——_‘;_‘ o
ol B j Pesh Butten SWiteh (laep Test)
x " {Tromtde Regare) .7
. ._ﬁq"w?igb-h-.qu..Nmmqﬂ,Wﬂh;;w“h.“d - '”""“{;5};;;;'§{}q.x
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Spacial Spoecifications of Indepondont

power Plant Focilitios Worke

5 Ujung Pandang

i

3. Matters to Apply
The matters vhich are twL mntlanud {n Whis specificat fons nad
drawings ehould be (;ccording to the comnon specdficationy of
independent Power Plant Yacilities Yorks,

1, Specifi_cations of Independent Power Plant Pacibities

"

Type

by

rated Outpul

e

Rated VYoltage

[

AP T T P

B 0 e Tt e e A el g 1 S, A

Horizontal Synchronouy
!\(1 (,»:-m- rator

500 KYA

$231 2204 /za/ 81;9

-

Bumber of pﬁa%' Yepfiaas Geling pyslen

and frequency io50 - Hz

by 3 i e O e N S s ,.£u,. ciperes bt Ak it e At Y b e
g, P M, Zdoe 1666 ¢ o
] i éeaérﬁtor Pmrvfaét.ﬁr §r Above ;e‘y; T
{;Iasf, of Yagukat fon g Aoove Klad B

kaced Tine T onttmions ety

- ' L 'Starling '?f?HP

Excftatfon Syafem

e

Rruabkess Jystan

5

. Tyee {oafrgle-acsfng decysle
; Vodgsal Baglae
— _ - e o
;o Rared Gungai :
L Seartisg §ime
%

$ea7t ﬁﬁr_;; _’3? HIEM




primo Mover. R. P M,

R tml T L

A LR e ¥

(.oo] ing :ayumm

Alv (Jompm HBOY

b o AR S A5 B T R R s

A h ’l‘u nk

R Al ol P 8 0 b A U e by et

e b ) Ly e e A3 A e

LA A S D T % S oy ok, GBI 5 el g b S

PSP

}5010\\ 100G r.p.m,

More than 72 hours

Radiator system 220/380V

11 I\N

et e -

3-phasge 220/380V 3, 7KW

150 1, with pregsure switch

Inl‘iat:ton ‘l‘nnk ) 1;)0 1, M
o ; t{hul ‘ T Neavy od1
Foel ]r‘uall Tauk o ‘:Oﬂ(;(*lwl. N
‘]:u*;ll’ulr;; I "3-*;!!;1 3¢ ??0/380\! 0.4 RN
- ""}7’,.[,;“;'}“1322{;1 T ewed wype
[ _Lontt‘;zmg;'stamw B ’Wi;;i:\‘;m}:;mh-button Systet;
T Hevation 0w o o
u Véﬁ]lhtiné 'F(;; - a *"3:;}‘;“;0 2?2)7380 v 0,75KW
' : S with automatic shuttey
hood
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Special $peclftcations of Independet
Power Plant Facilitles Works

I, RS l'-.'atumﬁone

7, Marrers Lo Apply-

datters which_nre not mentioned in this specifications and

drawings should be sccovding to the common specifications of

independent Power Plant Facllities Works,

¥ Plant Facilicies

3, specifications of Indepandent Powe

AC Generator

Rated Ouiput
Rated Voltage

SR

ﬂumbcf of phasc.
~and frequency

llorizontal Syachronous
AC Generator

— 1

1277220V and 220/380v

3-phase 4-1ine éystem
50 Hz

. s gt

R. P. M.

Below 1500 r.p.m,

Power-factor

Class of insularion

e et 1 o e e ey, e o et £ e e e

Above 80%

Above Kind B

Rated Time

T

Cont inuous Rating

Starting Time

Within 40 seconds

Exeitation System

Type

-

Brusgsless System

Single-acting 4-cycle
Dlesel Engine

Rated Outpur

'Starting Time

A el i A PR S A 3 i £ i e = ]

Starcing System

4135

oo

Above 180 PS

Within 40 seconds

Pneumatic System




e ].I'IIQ MOVQ r

Rc Pi' N'

i 1 e

Rated Time

Gooling System

e e e o B i Y m P e g B g s

e |

Below 1500 r. p m.

e ien s e i

More than 72 h0urs

Radiator System
(lngine—ztiven Fan)

- My Compressor 3-phase 220/380V 3.7 KW
Air Tnnk - Bdui. with pressure switch )
- ] xind A Heavy 01l
”;ﬂdinank f ) 490 1, -
Fuel -  Fual stqr;;af renk | so00 1.
ruel Pump o
T i o T
- Contxol Syatom o '“”“““f“ Hégg_;;;h-butlon system o
wMWEle.v.a_t:.ion_  - -I;amaﬁﬂ ']
- Heat.Insqutidﬁ P1at¢ ' Cejling and Wall of GenexaLorﬁ
A osnaltaitl |

.Veutiiﬁtiﬁg Fan

3-phase. 220/380V 0,75 KW
with Automatic shutter hood

4-136



- special Bpecifiontions of Independent
~ Powar Plant Fuellites Work

R Soppeng

-y
-

At
-

Matters Lo Apply
}mzteré whieh are not mantioned in this specifications
ans drowing should be accotding to the common specifications
of Independent Powar Plant Fucilities Works,
spucificatioﬁs of'{ndepdndenL Power Plant Factlities
Type Horizontal Synchronous
AC Generator
Rated Output More than 150KVA
" Rated Voltage 127/220 and 220/380V
i Number of phnse’ J-phase h~1ine system
i ~and frequency 5 Nz
E SR, P M Below 1500 r,p.m,
! 4C Genevator | Power—factor Above 80Y
Clasé of ineulation Above Kind B
Rated Time Continwous Rating
é Startihngime Within 40 seconds
Excitation : Brushleas System
Type Single-acting 4-cyele
: Plesel Engine
Reted Outpout f above 180 P§
- Starting Time Vithin &0 seconds
o~ - e it e .‘,.é,u,,-__._-ﬁ_J,,,,_ e P e oo o e s S
Startdng Systen | Pacumapfc Systerm




prime Move r_' .

R, P.M,

Below 1500 r.p.m,

Rated Time

More than 72 hours

e

Cooling System

RIS

Alyx Compregsor

Radiator system
(Engine-driven fan)

3~phase 220/380V 3,7 K¢

Air Tank 80 1. with pressure switch
Kind B ;_;;;vy 011 |
Pyl Tank 490 1.
~ Fual Reservodr 5000 1, |
Fuel Pump é:;;;ée 220/380 V 0.4 KW
Typeicf Boéfd Close type ]

b i —

Control System

AHand Push-but ton system

- - - - : S — ]
Elevation 500 m
-~ SR - -
Heat-Ingulation Plate Ceiling and Wall of Genertor
' : ' Room
.. S

Ventilating Fan

3-phase 220/380V 0,75KW
with autowatic shutter haod

0-138




-SpnuinI_Speélficntlonﬁ nf.Independent

Pavat: Pluﬁt Yoellfitios Works

gy pava Pare

2;'

rrters to Apply

JaLters which ave not mestlonod in thin spacifications and

" dyawing should be according Lo the common specifications
" of Indapondent Power Plant Pacilities Works,

L

AC GeneratOf .

Type

Ratad Output

florizontal Synchronous
AC Gewneratoy

250 XVA

e

‘Rated Voltage

toand froquency

P e 4 e ]

Number of phase

1277220V and 220/380V
-3~phase 4-=line system
50 Hz

R, Pv M.

ST

Below 1000 r,.p.m,

Power-factor

Above 80%

Ciasa of Insulation

' Above Kind B

k. Rated Time

“Continuous Rating

Startiﬁg'T;me

Within 40 seconds

ﬂxcitatiOn System

Brushless System

‘§ingle-acting 4-cycle

. Type
- Diesel Engine
‘Rated Output Above 300 PS

e e e

s

S;artihg Time

L e e i e A

Starting System

h-139
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R, P. M,

Below 1000 r,p.m.

prime Mover

Rated Time

More than 72 hours

'.Cooling System

Radiator System
220/380 V 7.5 KW

Alr Compressor

J~phase 220/380V 7,5KW

Adx Tank

150 1, with pressure
switch

Inflation Tank 100 1,
L -
! Kind A Heavy Oil
Fael Fuel Tank 600 1.
Yuel Pump J-phase 2207380V §,4KW
B . Type of Board Closed type
_ Cohtréi System Hand Push Button System
r— B

'Eievatibn

150 m

Heat;lns&latidn Plate

Ceiling and wall of
generator room

ventilating Fan

3-phase 220/380V
0.75KW with automatic
shutter hood

4140




Spocial Specifications of Independent
© Power Plant Facilities Works

1. - R$ Blim Rmitepao

2, Hatters to Apply

Macters which are not mentfonad in this specifications and

dvawing should be according to the conmmon specifications of
Independent Power Plant Facilitios Works.

3, Specifications of Independent Powar Plant Facilitiecs

ot

AC Cenerator

Typer

Rated Output

AG Generator

Horizontal Synchronous

150KVA

Rated Voltage

127/220V and 220/ 380V

—

Nﬁmber of phaae'
- & frequency

3-phase 4~linc systen
50 HZ

e

R. P. M,

Below 1500 r.p.m,

~Power-factor

Above 80%

——

{lags of 1nsﬁlation

Above Kind B

" Rated Tineé

Continvous Rating

Starting Time

Within 40 seconde

Bxcitétion Systenm

Brushless System

Type

‘ .

Rated Uutpuf

Sta:ting Time

Starting Systen

4143

L.

i i o b e s . e o i e v o ot e B

errrtr o monim e o A e g g e A s b

Single-acting #-cycle
bleeel Engine

Above 180 pS

Bithin 40 gocondsy

A e ek RER Rt A v

Pneumatic Systen



primer Mover R, P, M.

Ratod Time

Below 1500 r.p.m,

More than 72 hours

PRRY

| Cooling Syateh

——

Radiator systen (lnginc~
driven fan)

Alr Compressgor

3-phase 2207380V 3.7 KW

Alr Tank 8¢ 1, with pressure switch
Kind A Reavy 011
Fiel Tank 490 1,

Punl S — .
Fuel Reservoir 5000 1.
Fuel Pump I-phage 220/380 v 0,4 KW

o grem e

Typé of Boﬁrd

R i

Control System

Closed type

Hand Push-button system

e =

Elevation

SG0 m

[ e v =

Heat-insulation Plate

N

Ceiling and Wall of
Generator Room:

i s e v e

Ventilating Yan'-

3-phasge 220/380V 0,75K¥¢
vith automatic shutter hood

)

i~

i~

Lt



1. RS, Palopo

), watters to Apply

Specié] gpecifications of Independent Power

 Plant Faetlities Works

“

yatters which are not mentioned 1n thie apcecificatfona and drawing

showld be aécotdiﬁg to the common specifications of Independent
sower Plant Facilitles Works,

i, saecifications of Indepéndéent Powor Plant Facilities,

b

M. Cenerafor

' Type

Horizontal synchronous
AL Cenerator

pated Output

u i e m s

150 KVA

RSP

~ Rated Voltage

127/220v and 220/380V

Pk g ot

Nuﬂﬁer of phage

and frequency

3-phage 4-1ine gyatem
50 Hz

. e S . it s o ok
R, P, Y, Below 1500 t,p .0,
Powerafacﬁcr Above 807

class of Insuiatien

v

Above ¥ind &

Rated Tiue

Continunug Kating

Startation ?fmﬁ

Within 40 zoconds

Excitdeion gysten

Brughless system

iype

[t o

Stagle~acting k-2ycie
Diegel Engine

e e i o i ARk i g S e i £ e

Rateé Surtput

Abave I&G PS

SRR remmcm o n e i y cant ot o

‘Statéiag Time

Within A% seconds

Starting System

Fad
[
e
0
Lad

Poeuma s fe Systen



Rl Pt'_bIt

LS e B SRR 8 R B R s e i

prime Mover

Below 1500 r.p.m,

Ratad Time

Cooling Systom

b A R

L b e U T

Aly Comprosspoy

More than 72 hours

s = st it i R e o]

Radiator System {engine-
driven fan)

3-phase 220/380 v 3,7 ¥

80 1, with pressure switch

Adr Tank
Kind
Fael Fual Tank

Puel 011 Reservolr

s et a s

Pual Pump

e T

Type of Board

Control Systém-'

A ek fom A et Bt e ATt o

A leavy 04l

5,000 1.

J-phase 220/380V 0.4 KV

L A e o .+ e i e i 1 4 1 e i 4 e 2 A ]

Closed type

Hand Push-Button System

s

,Elevation

150 m

Heat insulation Plate Ceiling and Wall of
o : Generator Room

Veﬁtilating-?ah-

automatic shutter hood

bbb



2

 Specinl Specifications of Independent
Powor Plant Tacilities Works

kS Bantacng
Motters to Apply
Cparters:which are not mentioned in this specifications and
 ¢rawing should be aecording to the common specifications of
independent Yower Plant Pacilities Works
S?eclficationé of Independent Power Plant Facilitics
Type. lorizonkal aynchronous
' AC\Gcncrﬂtor
Rated Qutput 150 KVA
Rated Yoltage 327/220v and 220/ ;eov
Kunmber of phase” 3~phaae h-line systcm
and frequency 500
AL Generator'_ ‘R, P.H, 'Below_ISGd'r.p.m.
4 - : e
Power-factor Above 807
; Clasg of ingulation Avove Kind B
i Kated Time Continuous Rating
i ¥ e ee
Starcing Tiwe Within 40 seconds
! . Bxcitation Syste& Brushless System
:»._,.,, . . o . e b b st
ﬂ Typé Single~acting 4~cycle
| T biesel Engine
i ’ o et e
Rated Output ' ﬁhove 180 75
.Slartfng Time ; Hithin 40 geconds
Starting Svsien P Lum&aic Systen




PFrime Mavbr

R, Py My

Below 1500 r.p.m.

R

Ratad Tiwe

Moye than 72 hours

_'Cool ing aystow

b S et

Radiator Systew
(Engine-driven fan)

Ady Compresgsor

-

J-phase 220/380V 3, 7KW

1 Alr Tnnk-

- 80 1, with pressure switch

Fueld

Rind

Fntem

FYER

A Heavy 011
Pyel Tank 490 1.
Fuel PLl Reservoir 5000 1,

st

Myl Pamp -

Type of Board -

3-phase 2207380V 0. 4Kk

Closed type

PR PP

Congrol System

S e

Hand Push-Button System

plevation -

150

Heat.lnsulaﬁicn Plate’

Ceiling and Wall of
Generator Room

Ventilating Fan

3-phase 220/380v with
automatic shutter hood

4e1406



“spceial Specificatrions of Independent
_ Power Plant Faclilities Works
1. RS Medan

5. Marters to Apply
paiters which are not mentioned in this specifications and

drgwing'shouid_be according to the common specifications
of Independent Power Plant Facilities Works,

3. specificatioha of Independent Power Plant Facilities

rw;ﬂ;

Type . | Hovizontal Synchronous
; AC Generator
Rated OQutput 500 KVA
Rated Voltage 1127/220 V. and 220/350
Nﬁhbéf of phase - 3~-phase 4-line system
_ h!und_frequenc{;w | SQHz i
AC Generator . | R. P. M, Below 1000 r.p.m.
| PowérQEactér ' Above 80%
Class of Insulation Above Kiud B
Rated Time ‘ Continuous Rating
Sﬁarting Time | Within 40 seconds
.Egciﬁaﬁieu Systém Brushless Systeh
.Type T ' Single-acting 4~-cycle
. : bDiesel Engine
 Rate6 Ou;pu&- "} About 584 PS
_ Stértiﬁg-?ime | Nl Within 40 seconds
Starting System Pueuma;ic System T

4-147



Prima;moVer' l!._P‘ M.

Below 1000 r.p.m,

Ratod Time

‘More than 72 hours

" Coollbg systom

e

Air Compressoy

3-phase 2207380V 3,78W

- ERE

Aly Tank.

e e vin =

150 1., with pressure switch

inflﬁtidn Tank

s 4 e o

100 1,

A Neavy 011

Rind
. ' e am.
Fucl ¥uel Tank 1000 1,
Tuel Pump’ 3-phase 220/380V 0,4 RKi

Type of Board

Closed type

Control System

‘Hand Push Button System

Elevation

150 m

e e i o e e s 4

Heat I“$ﬁiﬁti°“ Place

“Ceiling and Wall of

Generatoy Room

ventilating Fan

3-phase 220/380V .75
with automatic shutlier hood

belbb
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. . n -
CEETIZGNY
Eltﬂl’l%[ »
] el
o 00 Qx|
T8~ S e U8) '
CEIAN S
PR b
{1 arax ™
Qfer
sir  §i
A
o QT
e £0R2_ 5] ’( lioe >
_ S)ﬂnbb;l'_ Description
A AC ammeter
u Indicating Watt 'M_éte_r
¥ Frequency Meter
v AC Voltmeter
WH Electric Energy Meter
43 AM Control Switch (Aut01natic~’=mnual)
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3x " (Alarm §>L0p3
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: Special Specifications of Independent
' Power Plant Facilities Works

3, RS Tartung

7. Matters Lo Apply

Mitcers which are not mentioned in this gpecifications and

drﬂwing should bg according to the common specifications of

' Indépeﬁdent Power Plant Pacilities Works.

3, Specifications of

Indépehdent Power Plant Facilitles Works.

e+

" Type

Horizontal Synchronous
AC Generator

— L . . .
. Rated Qutput 250 KVA
 Rated Voltage  127/220V and 220/380V
Number_of'bhase' ' 3-phase 4~line system
_ and frequency 50 bz
AC Generator . R, P, M, Below 1000 v.p.m.
Power-factor Above 80%
Class of Insulation Above Kind B
Rated Time = Continuoiis Rating
Stavting Time Rithin 40 seconds
‘Excitation System Brushidess System
Type " single-acting 4-cycle
Piegsel Engine
“Rated Output _ Above 300 Ps
Starting”Time Within 40 secounds
1. Starting.System_ Pneumatic System ]

'ﬁ~156.



rime Mover

R, PN,

Below 1000 r.p.m,

ar

ﬁatcd Time

Moxe than 72 hours

-

Jooling System

Radiator Systen

Alr Compressor

3-phase 220/380Vv 3,7KW

Air Tank

150 1. with pressure switch

_Inflnpion Tank

- - 1
100 1,

'f{ind

A lleavy 041

Fuelt Tank

600 1.

Fuel Pump

3-phase 2201380V 0.4%Y

ije of Board

Closed Type

Control System-

Nand Push Button System

Elevation

1200 m

Heat Iﬁsulation Platé

Ceiiing and Wall of
Cenerator Room

Venfilatingf?ann

3-phase 220/380V 0.75KW

with automatic shutter hood
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"1, RS Porses

2, mttérs.tq'Appjy

Spacial Specifications of Independent
Power Plant Facilicies Works

Matters which are not mentioned In this specifications and

drawing should be according to the common specifications

'ofliﬁdépendent Power Plant Facilities Works.

1, SpeCifications'of Independent.Power Plant FPacilities Works

p—

AC Generator

Type

Horizontal synchronous
AC Generator

.Rated Output

150KVA

.

Rated Voltage

127/220% and 220/380V

‘Number of phase'
‘and frequency

3-phase 4-line system
50 H=z

a Powar—factor

Above 80%

“Class of Insulation

Above Kipnd B

R, P, M,

Below 1500 v.p.m.

Rated Time

. Continuous Rating

Starting Time

Within 40 seconds

Brushless System

Excitation System

Type

- 8ingle-acting d-cycle
Diesel Engine

‘Rated Output

Above 180 P8

Starting Time

Starting System

4-158

Within 40 geconds

Pneunatic System




pyime Movar

R, P, M,

Rated.Timc

Below 1500 r.p.m.

Mota than 72 hours

Cooling System

Radiator System
(Engine~driven fan)

Air Compreescy

J-phase 220/380V 0, 4Ky

Fuel

Fuel 0411 Reservoir

Alr Tgnk 80.1 with pressure switch
Kind: A Heavy 0il |
Fuel Tank 490 1,

5000 1,

Fuel Pump

3-phase 220/380V 0,484
]

Type of .Board

Close type

T

-Cdntrql System

Hand Push Button System

Elevation

900 m

Heat Insulation Plate

Ceiling and Wall of
Generator Room

Ventilating Fan

3-phase 220/380V with
automatic shuteer hood

4-159



Special Specifications of Independent
~ Power Plant Facilities Works

i, RS Pematang Slantax
7 Matters to Apply
| Hatters ﬁhich are not mentioned in this specificdations and
drawving should be according to the commnon specifications of

'Independen;'Power Plant Facilities Works,

3, Specifications ol Independent Power Plant Facilities.

I
Type _ Horizontal syachronous
AC Generator

Rated Output 250 KVA

AC Generator. .

Rated Voltage

127/220V and 220/380v

 Number of phase '

and frequency

3--phase 4~1ine system
50 Nz

R, Py

Below 1000 v.p.m.

Power~Factor

Above 80%

Class of Insulation

Above Kind B

Rated Time

Continuous Rating

Starting Time

Within 40 seconds

Excitation System

Brushlegss System

Type

Single~acting 4—cycle

Diesel Engine

Rated Oﬁtput

Above 300 PS

Starting Time

Within 40 seconds

'Sthrtihg.Syétam

Pneumatic System
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Below 1000 v,p.m,
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More than 72 hours
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Radiator system
220/380 V. 7,5K¥W

J~phase 220/380v 3, 7}’31’

'Air Tnnk 150 1,

1nf1nt{on Tank

¥ind

[EEEe

100 1,

A Heavy 0141

Tank

i oy e e,

Puel

Tual Yump

S e S i e o il S A e st i

600 1,

3~phase 220/380V 4,4 ¥

Closed type

Coﬁt101 System Hand Push Button Systew
Hcvalion | 400 m

S

Heat }usu]ation Plate

Ceiling and Wzll of
Generator Roow

i i

Ventilating Fan.

3-phase 220/350V, 0.75¢«
with avtomatic shuticry MHood |
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Symbol ‘Description
‘A AC ammeter
R __.'E—;wdicatilxg_l\'att Metey
F Frequency Meter
3 v AC Voltmeter )
W "Electric Energy Meter
43 M Control Switch {Automatic-Manual)
8D n (Co:;é;ol Power Source)
90K Voltage -
5/r 51t { Overcurrent Relay o
3% - Push Button Switch (l.amp Test) ]
3x ) " {Trouble Return)
Ix N " {(Alarm Stop)
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. Special Specifications of Independent

j, RS Tebing Tinggi

2;'M3{t0Ts Lo App;y :

Power Plant Facilities Works

Marters which are not mentioned in this specificdrions and

dvawing should be according to the common specifications of

Indépendent:Power Plant PFacilities Works.

3, Specifications of Independent Power Plant Facilities Works

grenarmem

AC Generator-

Type

Horizontal syuchronous
AC Geneérator

'Rnted Qutput

150 KvaA

Rated Vcliage

127/220v and 2207380V

Number of phase
and frequency

Zi-p}iase d-<line gystem
50 Uz

R. P. M.

Below 1500 r.p.m.

_Power-factor

Above B0QZ

“Glass of Insulation

Above Kind B

. Rated Time

Continuvous Rating

St'ar't'ing Time

Within 4G seconds

Exditatioﬁ Syetem

Brushless System

. i ron B g Lt 4 8 = e e = 1o o e

Type

Single~acting d-cycles
Diesel Engine

e

Rated bu[pu{'

e At i A e e A A

Stérting Time

Starting System

4109

Above 180 rs -

Within 40 seconds

s g e i ¢ Tt e

Preumnt ic System



rrime Mover

R-’ Pu Mn

Rated Time

BLJOV JJOO r., p i

Cooling Systenm

" Air Compressor

F03L thdn 7/ hours
Hadiator SysLem (LHYJU(
DrJan fan)

Air Tank

3~phae.e 220/580\f 5 ﬂm'

B0 1., with pressure swltch
Lﬂﬂﬁ_ e et et s et e
‘Kind A Hchy OJJ ]
Tuel Fuel Tank 490 1.
Fuel Puwp 3vphase ’301380\ A0Y RN
F,..,..._.- B T T e EEETRPRP
Lﬁ Type of Board Cloused tYPV
' C¢ntrol‘3ystem 2 Hand Puau butlou 5;&&«
Elevation -2 00
Heat Insﬁlatfon'Plate Geil;nt and hal; of
ce S : i Generator Rﬂom
Ventilating Fan D Jephase ?20!580\
fowith automatic shuricer !
i hood i
L e e oo e e e s e -
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Prime Mavey

R. _Ple

_Below 1500 r.p.m,

_ Rated Time

More than 72 hours

Cooling system

Radiator System (Engine
driven fan)

Alr Compressor

3-phage 220/380v 3,7%U

Adr Tank

80 1. with pressure switch

Fuel

Eind

A Heavy 011

Fuel Pank -

490 1.

————eee e

Fuel Pump

3-phase 220/380V 0.4KW

Type of Board

Closed type

e

Control System

Hand Push Button System

Elevétioh

150 m

Heat Insulation Plate.

Ceiling and Wall of
Generator Room

Ventilating Fan

3-phase 220/380V 0.75KW
with automatic shutter hood
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Special SpeC1f1cations of Independent

1, R$ Kisaran

7, Matters to Apply

Yower Plant Facilities Works

Marters which are not mentioned in this specifications and

drawing should be according to the common specifications of

independent Power Facilities Works.

3, Specifications of Independent Power Facilities Works

o

AC Gemerator

Type

Horizontal Synchronous
AC Generator

Rated Qutput .

250 RvA

‘Rated Voltage

1277220V and 220/380V

Number of phése and
frequency

3~-phase 4-line system
50 Hz

S

R. P‘. MI

Beiow 1000 r.p.m.

JRSPSS

Power-factor

Above 80%

Clacs of.InsulatiOn

Above Kind B

©

_ Rated.Time

Continuous Rating

- Starting Time

ot

 Excitation system

Within 40 seconds

Brushless System

Type

Single~a§£ipg 4—cycle
Diesel Engine

Rated Output

‘Starting Time

b et et = s e b b it e eyt e ]

Starting System

6-373

Above 300 PS8

Within 40 seconds

e e e AP e b g o]

Pneamatic System



Primg Mover

R, P M,

Below 1000 r.p.m,

" Rated Time

More than 72 hours

Cooling Systen

Radiator System 220/380V
7.4 KU

Alxy Compressor

i e e ]

3-phase 220/380v 3,7KW

Air Tank : 150 1, with pressure switch
Inflétion Tank 100 1,
- Xind A Heavy 0il
ruel Fuel Tank 600 1.
Fuel Pump 3-phase 220/380V Ot;;% n
B Type of Boéfd | | Closed typéﬁ O
i -~ Control System Hand Push Butten System

Elevation

Heat:lnsulation Flate

Ceiling and Wall of
Cenerator Room

" Yentilating Fan

3-phase 220/380V 0,75KV
with automatic shutter
hoed '
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Special Specifications of Tndependent

1, RS Rantan Prapat

7. Matters to Apply

Power Plant Pacilities Works

Mstters which are not mentibned in this sepecifications and

drawing should be accordxng to the commor specifications of

Independent Pover Plant Facilities Vorks,

3, Specifications of Independent Power Plant Facilities Work,

AC Generatoer

Type

Horizontal Synchrongus
AC Cenerator

: Rated_GuLput

150 Rva

A ot e e e 4 o S 3am i o cmbe ]

Rated Voltage

1277220 and 220/380V

Type

Numpber of Phase 3-phase 4-line sy;tem Ny
and frequepcy 50 Hz
R, P. X, Below 1500 r.p..

_ Pogerwfactor Above 807 N
Class_of Insulation vao;;hgind 5
Rated Time. ) 53;;;;;0us Ra:;;; O
 Startiﬁg Time Withic 40 secénds ]
- Excitation System Bruah?es;”;;;;;;w“fw)%NUM

. : : .

B:usu]eas SVbLer

Rated Output

Above 180 PS

Starting Tine

E}

Within 40 secondgs

e ¢ e e £ =g o

Starting Svetem

Peuumat o Systen




Frime Mover

R. P, M,

Below 1500 r.p.m.

et e e ——ara i §

Rated Time

More than 72 hours

Cooling System

Radiator System (Engine~
driven fan)

Ay Compresgsor

3~phase 220/380V 3., 7KW

—_ ——t

Alr Tank 80 1. with pressure
' ~switch
Kind A Heavy 041
Fuel Tank 490 1,
" Fuel 01l Roeserwvoly 5000 1,
Jomneen
Fuel Pump

3-phase 220/380V 0.4 KW

Type of Bodrd

Closed type

Control Syste

m

Hand Push Button System

‘Elevation

300 m

Heat Insulation Plate

Ceiling and Wall of
generator Yoom

Ventilating Fan

3-phase 220/380V
with automatic shutter

-hood

4176
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A AC ammeter
W Indicating Watt Meter
F Frequency Meter
Vo . |- AC Voltmeter
D Electric Energy Meter
43 A Control Switch (Automatic-Manual)
8p’ o  (Control Power Source)
SOR Voltage | -
-5/1 51t | Overcurrent Relay
 3x Push Button Switch (Lamp Test)
3x ¥ {Trouble Return)
3x " (Alarm Stop)
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4

general

specification Common to Outside Line Construction Works

Scopée of

Application

Supervigory

Personnel

Execution

Poubts

Slight chaﬁge

Conskruction shéll be carried out in accordance
with this conmon sbecification, axcepting the
ftems speclfied in drawings and special
specification.. .

SupérviSOry personnel is the supetrvisory staff

gpecified dn construction contract,

Construction shall faithfully be exccuted so that

the all installatfons shown in drawings and

specifications may function properly,

If the ftem shown in'drawings is different
from that épecified in specifications or vice

verss, or if item is not specified, or if

doubt arises, consult with supervisory personnel,

Howéver,'follow the instructions of supervisory

personnel as to trifling mattevs.

If a slight qhénge i$ needed due to the field
cbnditions or other avravgements which does
not ré@uire such design change as. dimension,
position_or_construction methed, Follow the
1ns£r&ctioh 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 ta be
carried out.by following the imstructions of
supervisofy personnel provided that the vroute
to be changed does not exceed 30% of total

extension,
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Censtruction [ (a) Construction schedule ghall be prepured and

'sahédule approved by supervisory personnel,

(b) betailed schedule of each coustyruction work
shall be prepared 3if necessity arfses and

approved by supervisory personnel,

'Drawiﬁgs and Drawinge, specifications and sanples NECRESLTY
gpacifications| for menufacture or the exvculion of coustruci Lor
shall be prepared without delay and approved

by supervigory personnel

Equipment () Equipment parts aud materizls (hereinafver
Paris and

Materials referved te as “lipe parts") shell be

new ones.
(b} Line parts shall pass the examination of
supervisory persvnmcl, ekcepting, however,

minor line parts approved by supervisary
personnel ,

(e} 1f the guality of line parts is not specilied,

those of a reascnable quality shall be used,

(4} &p {or the examination of line paris, such
tegts Anstrectéd by supervisory pergonnel
as appegrance, function and properiy Lests

shall be carried out.

1{e) Exaninarion Lo be conducted by supuivigory
i personnel shall, in principle, be saupliug

ihapectiﬁu'by-iiem.

i

Inspection of jla) Whep a. part of works e cowpleied, It whid!,
Works by '
Titness

5 of supEIVisery persoate’,

:_pfinciple, e jnsprobed i Lhe prosont

f
e

ML The fuporion and propceriy o sesin OF Ln pal

worhs shall Lo coumuoied Lo Lhe prontior

: of

0 gupETvipoty petosisied,



Related Works
of Other
Contract

Procedures for
authorities
Concerned

Control of
Constructipn
Site

Disasters
~and Public
‘1 Hazards

Curing

{¢) Inspection of works
Bach construction work shall be ingpectoed

by supervisory personmel at each stage,

{b)y However, minor case out of those mentioned

in (b) and (c) above may be excepted
subject to the approval of supervisory

persomnel,

As to the related construction works under
after contract, 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 coastruction

works shall be taken without delay,

_(a) Construction site shall be controled

strictly in accordance with the regulations

concerned,

(b) Efforts shall be made ro prevent such
" aceidents as fire, robbery ete, in

Construction site,
Efforts shall be made to preveni disaslers
and public hazards in accordance with the

regulat ions concerned.

Line parts'and completed parts of works which

might be fouled or damaged shall be cured by

proper method.
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Line
Parts

Report on

‘Works

Cleaning'and
Sweeping

Drawings of

Completed
Works and
Maintenance
Instructions

Electrical
Wires.

Path Nuet

Cable

Control
Cable

Porcélain
Ingulator

Reports on the progress of works, comnstiuction
operation of workers, eXamination of line
parte etc, shall be submitted to supervisory

persommel

In completing works, the area surrounding the

‘congtruction site shall be neatly cleaned and

swept,

When works is completed, necessary drawings

showing the states of equipments at the time

of completion shall be submited., Entry shall
be made on reduced scales of 1/10v 1/200 and

list of main equipment parts gshall be attached,

Number of drawing to be submited is 1 (one),
faspectively;
Original drawing and.white photograph;
Microfilm of them;
Hiéroéreproduced drawing in 1/8 size;
White photographs of the above drawing
" binded into A3 plate book.

OW wire JIS €3340

DV wire JIS C3341
IV wive JIS C3307

JIS C8364
CV Cable JIS C3606
CUY¥ Cable JIS C3401

Ball insulator JIS €3832

Low=tension pin insulator JIS C3844

Low-tension anchor insulator JI8 C3845
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Execution
of
WYorks

Metal Tube

Poie

Assembling

Conduit tube JIS C8305

Condult tube fittings JIS C8330, 8331, 8332,
8333 and other
qualified item,

Concrete pole JIS A5309
Galvanized steel materials shall be used

Executlon of works shall be made in accordance
with Specification Common to Electric
Ingtallation Construction Works prepared by

Government Buildings Department, Ministry

of Construction,
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4--8. Special Specification for Outside Line Construction Works

parti- Classi-~ The voltage to be used for the present works shall
culars flcation of

voltage be as follows:

Type “ Voltage Frequency
346W type 127-220 volt 50 Hz
3444 type 226~380 volt 50 Hz

Construction Support and Selection of Its Position
_°f Support (a) Kind of support
Kind of support shall be as follows:

Concrete pole

(b Seiection of position
- Selection of sﬁpport's position shall be
as folloys;

{b-1) At roadside and near the positions
showu in drawing.

(b-2) At positibns wvhere such underpgyound
inétallations as gas pipe, water
pipe, sewer pipe, cable ctc,
are not interfered with,

(b-3) At positions where aerial line can
eagily be bfanched.

(b~4) At positions wheve main line can

~ be stretched straight,

(b-5) 1f supervisory personnel's

instruction is given, follow

the instruction,

Construction
of Pole (A) Setting

{3} General case

13 m 7,2 m or more
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(b} On slope
In case of slope, the standard
mentioned in (a) above shall apply
correspondingly and in addition,
base shall be reinforced with
conerete,

(c) On weak ground
On the ground having a small resistance
such as Bog~land, proper increase
ghall be made,

(d) On vocky ground where excavatjon is
extremely difficult, setting may be
about 2/3 of the standard setting
and reinforced with concrete basing

and stay,

(B} Excavation of Pole~Erecting Hole .

(a) Poie-erecting hole shall not be dug
larger tham necessity taking into
consideration the size of pole, setting,
posture of pole etc,

(b) If there are the following articles
{n the place where pole 1s to be evected,
special attention shall be paid to rhem:
(1) erops (2) buildings
(3) garden~trees (4} underground

installations

-~ (C) Sort of Excavation
{a) Round hole

Srandard dimension shall be as follows:
Sixe of Depth of
Length of Pole(m) Hole(mm) HRole {m)

13 400 2.25

rRemark : If the ground is hard and
not damaged, guy anchor is

nol required,
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(0}

(E)

()

(G)

Installation of Earthing Conductor
8mm? or more of insulated wire shall be
ingtalled at fixed place on ple and earth
plate shall be equiped with earthing of

- ghe third kind,

Direction of Concrete Pole

‘On a voad, conerete pole shall be erected

so that the lower step bolts may be
parallel to the road or line and the
pole plate perpendicular Lo the road

or line,

Installation of Guy Anchor

Guy anchor shall be installed excepting

wheré round hole is excavated,

(a) Direction of guy anchor

{a-1) In case of straight pole, guy
anchor shall be installed zigzag.

(a-2) In case of curved line poi;, branch
pole and terminal pole, guy anchor
‘shall be installed zigzag and in
cagse of a pole erected at the place
where tension is great, a clamp guy

anchor shall be ingtalled,

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

installed,

Operation after Yrection of Pole
(a) step bolt
" The lowest step bolt shall be more than
2m and less than 2.5 m high above the
ground surface.
Additional step bolt shall be installed

at every 450 ma,

4-194



Assembling

(a-1)

When step bolt 1s installed,
insulated packing shall be

 first installed and then step

bolt installed,

-{A) Position and Interval of Arm

(a) Position of arm

(a-1)
(a-2)

(a~3)

(a-4)

The uppermost arm shall be 250 mm
from the top of pole.

The arm for higher volt shall be
at the upper row,

in case of same volt, the arm
for the distribution to farther
distance shall be at the upper
row,

The supporting peint of the arm
for a line having more than

80 mm2 of size shall be 1500 mm

or less fvom the top of pole.

(b) Interval of Arm

The center distance when line arm is

fixed

to supporting structure shall be

as follows:

Classifieation

H, Triangle

'Single Pole P'oles
Straight Straight

Pole Angle] Fole Angle
Terminal Pole |[Terminal]| Pole
Pole Pole

Retween low-
tension

600 mm S00min 750mm 9005w
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- (B)

(<)

Standard Assenbling

(a) The assembling of line shall be made

on the following standard,
A core Tixing agssembling with low
tension arm, having the following

dimension;

Single Pole 1500X?5F&2.3 ot more (mm)

i, Triangle

O
Poles 2700%75 %3,2 or more (mm)

(b} Classificatlon of pole shall be as

followe:

Step Number of arm

Structure of Pole

1as

Single pole

6 v 8 or more

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
- e 5 ]
‘Core [ixing 1500 x 75- % 2.3
1" n
S
" 68 H pole, 2700 % 75
x 3,2, clamp arm
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{b) Classification of single clamp arm

{(b-1) 1In case line is anchored

Arm General Case

L.ow Tension 1500 22 mm2 or move

"o 2700 } clamp~-type for all

{b~2) In case 6 1ines are anchored with
2700x75x75° arm, reinforcing plate
shall be used,

(e) fixture of arm

(¢c=-1} Fixing side of arm

Arm shall be [ixed to support as follows:

+

Type Remarks

General at load side

Branch (anchor)|at opposite side
to tension

et

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

as upper arm,

(c-3) Pixing method of arm

Fixing method to support shall be
as shown in the following table:

Condition of Support ! Fixing Method

e

Straight road pole,

branch pole, terminal perpendicular

pole i ro line
§
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(D} TFixing Method of Binding Bolt and Arm-Tie
' (a) Binding bolt

Clamp arm 1500 ——- 2 places
Clamp arm 2700 ~-- 4 places

(b)Y Arm-tie

Pogliion: At greater load side
Number: 1 for single arm,

2 for clamp arm

Method: Arm—tie washer and variable arm~tic

band are used,

(EY Porcelain Insulator

{a) Classification in use of porcelain

insulator

Classification of use ghall be as follows.

insulator to be Usecd
Type Color
through ] Yead-dowm | .
. 1ine curb | anchor | linc tension jearthing
Class line branch [lead wire side side
. jumper anchor
line ‘
ggg:gégx low low low White
tension tension] tension blue
J+phase brown
4 ~1ine large anchor = large
common to pin insulater pin
iighting' ingsulator insulator
& power . | §

(¥} Step Bolt
(a) Driving of bolt
Rotating step bolt and upper step bolr
shall be driven at 45°,
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Construction

of Stay

- (6)

(A)

(B)

Fole plate
{a) Fixture of pole plate

A pole Plate on which Company's
abbreviation, number of supporting
structure, date of construction and
total lemgth of supporiing structure
are printed shall be fixed to the
supporiing structure,

(a~1) Fixing height shall be 2.5 - 3 m,
(a-~2) Pole plate shall be fixed with 2 boles,

Installation of Stay

(a) Stay shall be installed at uneven tension,
angle pole, terminal pole, long span
and other necessary places as well as

in an area where strong wind prevails,

(b) Stay. shall be installed so thaf traffic

way not be interfered with,

{c) Type of stay
{c-1) Anchor stay
ft shall bélinstalled for anchor,
branch, curve line and other
supporting struqtﬁre which is
always subject to tension,
(c~2)'Loﬁgitudinal stay
It shall be instailed at every 6 spans,
(¢-3) Side anchor stay
it shall be Installed at every 3 spans,

Sort of Stay
(a) Ordinary stay
(a-1) Angle between support and stay shall,

in principle, be maintained at 30°.
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(a-2) Strip number of stay shall be 7/40
galvanized iron wires,

(a~3) Anchor of stay shall be driving enchor,
vhich must be driven into theground
by less than 1.5 m.

(a-4) Ball insulator shall be fixed at the
place more than 2.5 m above the
ground surface.

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

{a~b) The bending part of stay shall be
- protected with wire thimble,
clamped at 3 poinlts with suitable
wire ¢lip and its ends shall be
found 5 times or wmore with 1,6 mm
or more galvanized wirve,

"(3-7).Fixing point of gtay to the top of
pole shall, in principle, be less
than 1.5 m from the top.

(b) Horizontal stéy
It 45 a stay fer which stay pole is used
and consists of common part and
.additional siéy. 1t is used where
" prdinary stay cannot be dnstalled
due to the condition of the ground.
(b-1) Items provided for in (a) above
shall apply to the details of
 horizontal stay.
(b-2) Stay pole shall be more than )
high on road and building site and
13 w high in case stay passes over
a building so that stay way be
4unatalled sufficient above tic

ground surface.
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(¢) Common atay
It-ds a stay common to ho() BUppRGr e fuy,
- structures and is used when fhey pre

comparatively near 1o egel ather,

(c-1) Itews provided for $n (4) sbove apply to
the details of common giay,

(c~2) This stay shall be scame high ng $n (h-7)

above,
(d) .Y stay

?( ieg construcied with (vo oréihary giiyn
viich are fixed to thie upper zigd jowes
points or right and Jeft-hand poinis of
supporting structure and vied dnig o
bondle at & sultdble pofot abhove the
gfound'to wske 2 Yeshsve, This slgy

18 used for such & pole ps hovivg wany
Yine arws or being subjecr to & jarpe
tension,

{8-1) Y stoy o f9ned to ¥ pole and sloglc puie
' Baving & $toge or BOre gspentling.

(8-2) Itewe provided for s (o) above siel]

apply to rhe getadle of tids shoey,

{d-3) Guy anehey ghell be dnptelled 1.2 o o4

BOYE deep undur bhe ground .

H{ed  Moterdgls of stay



Following materlals shall be used for stay;

{e-1)

i

1 2XTA
. _sowﬂ.o.¢ S8BY
& TON o8xe7 | g on 67 ON 57 ON 67 ON 6TON | a1 x4
- juoaT 9tn/y
mﬁxuan STeWIY3 | 4110 | pusq 110Q | 3oydue | udATAp 21TH
=Ry Le1g | Leas | Aeas | xoyduy An3 | xoyouy T2eas diaas
: deag | - PUE UOXT LA=3g

3o a0y

jxog

(e-<2) Steel wire to be vsed sghall be galvanized

steel wire of lst kind,
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Construction | (A Fixture of Pole Bruce
of Pole
Brace 1 Pole brace 4s vsed vhen Jougfinding Blisy i oicdde

anchor stay 1s needed, but 40 cannotl he dpotaljod.
(9) Firdug position of pole brace 1o pole

It shall be fixed 4u the dirvction of
tenedon and in privciple, at loye)
position from line wrm,

(b) Fixture of pole brace Lo poid
It shall be fixed wivh ¥ variable comtic
bands, 2 bLolts and 1 oset of pole Lo
Ffitvings.

(b=1) Augle of polc bruce sisi) be 70 (he

range of 207 . 25°%,

g”Construction (A} Redight of Eleciric Wire Above Ground
L of Tlectric _
PRdre KR The height of aerial wire shall be 5.0 w

oy mmers Above Lhe gruund,

{{B) Clearavce of Blectiric Wire

Separation of aerial wire frow Gulers siaed

depending vpos the 5000 of elestyds wire,

el iage amd relabtive pesition, be wore

; then ghie following vaiue (e,
R! .
i et T S - i :
; A5 ; o é
§ (R] H Ly H
G CoSerr of Floetiie Wice T sonsien
; b ' : o .
| R S ‘
c ! H
; Upper 1 bape wire, U wiee Sl :
; : o Nbayl o wiae :
: s i 5
; UK e
; g‘LQHw' o NInvl Wl
: Cawd ) Sepstetoos of e lal s e
. 4{ I 1 i_ij.l;;i,"f [EEE R PR Foouegn oo
] ;

(IR i . bodad 1 ¢



(C) Position of Neutral {Earthing) Conductor

“In case of common system for lighting and
power (4 wire drawing), neutral conductor
“shall be gathered at one gide of supporting
structure,

(D) Classification of Pagsage and Anchor of
~ Electric wire

(a) Aerial wire shall generally be through line,

{(bY The method to pull aerlal wire straight
shall be two methods of anchor and

split anchor,

{b-1) In case of use of anchor
For wire at terminal or branching point
For curved'wire having 40° oxr more of

horlzontal angle.

(b-2) In case of usc of split anchor
Por the commection of difforyent wires

- in styength and thickness,

- Before and after angle pole,

" (B} looseness

Aerial wire shall be provided with a looseness

corresponding to span, season and wind load,

" {a) lLooseness Table

Unit: m
Span | 30 | 35 | 40 { 45 50 | 55 , 60
[ Season 0.26 [ 0.35 | 0.45] 0.58 0.711 0.86 { 1,02
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(A) Conerete Pole (Centrifugal Rednforced Conevete
Pole)

“{a) Dimenﬂion, Desfgn Load and Weight

Main lLine
Parts

e AN ¢ gt

-

=1

2
&, : -
; *‘l:ﬂ!:—’ """' ———T T T R - N

[$F 1 . -

LAt

-

. ____g__r ey
| ¥
. j 8 HOTE !
o M — y; '('! L Y oo,
Al H x;-——-—-i-g ' [
197 rih—m : 6 4
$ 1t L
v T el —t .
W X .___.,,g 4
I 4 F PY P |
{ &u:' -Tr
e dQ e B
S L £
: : ¢
Cop -
Q,': : vy
I ‘
Q : -zs .
oo R
PR 1 Eh B 4
‘§ ! Cy
R L 5L
N S ¢
§§ " x?¥w &
; i HE : ;
4 r*E? r
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{(m) (tam) (kg) {kg) (tam)
13 190 500 1070 363
(b)  Drawing to show ffxture of fittings
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(B} Arm; Dimension and Welght
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(D) Cable (600 V 4C CV Cable)
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Notes . : : .
. Mark Name Remarks

Proposed building's site -

&) Concrete pole

——-={ stay (usually, Y-stay)

wirt | gtay {common, horizontal)

——s pole brace
M acrial ﬁiring

szzz= | cable vaeck wiring

0w oW wire

| cv 600 YV CV eable

f"CDO main line system

@ 'p'rincipal name of buildings

1 name of basic assembling
.| drawings

Standard

D_raw_ing
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An example of cable wire strengrh computation

Cactor = -U3EC strenpth
Wire gafety faCqu.n Load on the wire

(Te)

Tensile load on the wire

Maximum tensile force of

the wire
(Ty)
T)f = To kg.mm2
- F

Load Tare of the wire kg/m

kg fimn?
kgt fram*

kg_mm?

kg . m”

(To of hard-drawn
copper wire is
41.6 kgfam®,)

vhere ¥ = 2,2

Wind pressure load Wb: S50 kg/m? per projected arca of
wire outer diamcter

When dé (mm) stands for the designed outer diameter,

d
= 0.05d k
(1000 X m) X 50 = 0.05d kg/m
Composite load W = ¥iWa’ + Wb kg/m
' us?
R (kg)
W Composite load kg /m
'S Span ()
D Dip (m)
2
; ML
Tz = e H W XD (kg)
o 156% 7, a éggqfhg = 2727 41.6 % 150m0® = 6000 kg
d = l&mu
Ba = 1.5 kg/u

Wb o« 0,05 18 = 0.9 up/n

L2327



Wo V157 4 0,92 = v2.25 + 0,81 = 1.75 ke/m

30m
D 0.26m
w115 X 307 -
Y = ot 175 % 0.26
= 757 + 0,455 = 757 kg <yt #2727 OK
| 2727 o )
- F ® 355 = 3.6 > 2.? Ok
support  Wind pressure load 80 kg/m’

i3mm pole 80 % (0,3 % 13-2.2) = 259.2 kg

Tensile load of 150A wive 757 kp/wire

Wind pressure load on two
kinds of we's is 50 kg/m?

} = :
- W Piwedh = SeXEuedh Sy §l;§& ()
e B - Wire 1 T
B AR outer Number !
S0 S U dia- i of we | Wedh ! Zwedh | Plwedh
meter | wires i i 10005 1000
e 4 : d (nm) i z |
_ e
- ' 10.55] 4 50 ; 37980
S R 1 9.951 4 |s50.35.820, |
. e
1507 | 18om | 9.35| & | 50 {33.660] |
oW N S G B -
8.75! 4 50 | 31,500 f
ne 8.15( & 50 | 29.340]
1 WA U JOUES RS e “e
IR RS '£168.3 | 30x168.3
wlwlojoio i P 5049
! Sy Y N SRR U U SRS
i : : :
; 1 F ;
: ! { ;
; I ? ;
Eol i f
s . L
£ H H H P
I % | } ;
~‘NLM_,”_1_w_jﬁm_L i — ! ; { !
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Moment by the design load - When RC 1s 13m-500kg,

Mer = 500 kg *x (13-2.2 4 0.25) = 5275 (kg-m)

pending moment duve to wind pressure on the pole

Mep = 0.01 RHZ (40Dp - 35.5M) B=10.8m
- 0'01 X 0,5 % 10.82 (40 w Do = 33.4 cm
33.4 ~+35.5 x 10.8) K=1
w 555 (kg-m) K= 0.5
Span 30m
Mw = 5049 (From above table) (kg)
Mep + Mw 555 + 5049 = 5604 kg-m

Decision HMcr > Mcp + Mw  OK

5275 < 5604 kg-m {except when the wind pressure
is 40 kg; then
5275 > 4594 (kg~m) OK)

- Larger moment should be taken over by a stay.

4-219



4-9 Drawing of Quiside Line
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computation of Short-clrcuit Capacitance

 Assuming condition: It is assumable that the independent power supply

is higher than Tr (commercial power supply)

1) Generator ZZ 4Z 500KVA

é fﬁ#“v‘
£rsn Xy = 1D0O0KVA
r20-22¢ 100
2a8-320 L b o, 10Ug - 0
_ Base PU reactance 00 b <66 0,080
_ .0 . ‘
) q) Generating load
‘ ffzwﬁ
2} From generator to board
o~
20004 ~ 15004 B & = 15n 50Hz
> Reactance  0.00150
g 5o
' ¥Xo = 1QO00KVA
*?ﬁé" ] 1 .
1'. E Bage PU reactance €.0015 ¥ SCRYE A 0.0943
Py .
L
L&Y
' 3) From low tension feeder to site board

150mm? - {75)
f = 10n is sssumed on the salety fuse side
Reactance  0.00130

¥z = 10G00KVA

veafr

= (.08

Base reactance © 0. 0013 % v 355ye

£)  IX = PV 1000KVA

Base reactance = 0.08 0.044 4+ 0,08
« ).254
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5)

6)

})

8)

2)

10)

Registance Declded to he only In the

portion vhere wires ave used,

150mm? % = 30m
Resistance  0,00120
Ry = 1000KVA Converted PU resistance
0.0012 X ——dien w0 0,074
(0.127)2 ©~

Resistance in other portions

Ry, = Ebnzmﬁi QLZBﬂ“£“?¢Q3 = .044D

TR = Ry + Ry~ IR = 0.074 + 0.044
= 0.118

VIR 4+ nx?

2

Composite impedance %y
‘oe V01187 4 0.2547
« V§.014 570.065

= 0.28

Symmetrical short-circuit capacitance

SO0KYE . 1 sgeky
d?bg 1786KVA

Symmetrical short-circuit capacitance

L o00RNA
" 0.28 % V5 % 0.127

b=276
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