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2 118 390 0.90
§ 1 1,330,000

4 1 1,115,000

° 1 744,000

6 1 3,412,000

7 1,619 5,352 12.21
8 1 6,635,000

° 1 36,344,000

10 1 498,000

1 2 46,520,000

12 303 1,001 2.29
1 1 338,000

“ 1 7,060,000

1 1 748,000

1 3 8,716,000

1 2,930 9,685 22.09
1 1 13,071,000

1 1 56,353,500

20 1 9,257,000

21 4 84,189,000

22 1,555 5,140 11.73
2 1 21,385,000

2 1 0

2 1 20,380,000
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27 1,297 4,287 9.78
2 1 12,413,000
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3 1 4,156,000
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° 1 2,964,000
10 1 1,235,100
1 10 6,081,000
211 1,459 4,823 11.00
1 1 17,161,000
1 1 4,062,000
15 1 17,970,000
1 11 41,936,000
w12 502 1,659 3.78
18 1 3,236,000
1o 1 5,597,000
20 1 4,648,000
21 12 14,424,000
2| 13 238 786 1.80
23 1 638,000
24 1 2,261,000
2 1 3,510,000
26 13 6,857,000
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CPU (Central Processing Unit)
CPU (DPata)

4 Bit Machine 2°=16
32 Bit Machine 2°°=42,9496,7296
128 Bit Machine 2'*

120
(E2,E3,E4)
X n.nn
( ) X n.nn
(
(
X n.nn
)
[ ] [ 1 0.1x
X n.nn
( ) X n.nn
(
(
[ 1 0.8x INT[L ] 100
[ 1x
1989.4/1
2015.10 10
6,000,-( )
18,000, -

8 Bit Machine 2°-256
64 Bit Machine 2%
3.402823668x 10

.00
.50

X X
S5 S
S5 S

o

.00

.50

X X
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S5 S
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16 Bit Machine 2'° Bit=65,536
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]
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n No."
[ ] 600V CVT 150sq 0.137 m 1 0.137 7.3[m]
G-82 0.323x 1.2 m 1 0.387 2.584[m]
0.1 1 0.1 10
L] [ 1]
No. ™ " 13 1 4

18,000 3 6,000, -

|
Electric pipe shaft
"EPS"
Ly
Tt n | u — | |
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
| | 1= | |
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
| |
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
| |
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
| |
- Lx
D1
B © D2
CP 10-19-350Kg PAS 7.2KV300A DGR LA
CP-10 CP-17 PAS 7.2KV200A 400A
KK 900x 900x 1200
KK 600x 600 KK 2000x 2000
Concrete pole
14m 1 6 15m 2.5m 60 61

[A] 75 150 300[Q]



19 23

D DE 100 500[Q]
D RD (10 20[Q D
x Ry (Rg Rp)
2.5
( )
|
] 600V
] 0.6KV KV
PF-S 300KW
PF(Power Fuse) S(Load switch
CB 300KW 2,000KW
CB(Circuit Breaker Switch gear)
] KV 2000KW ( )
=1.00 Demand factor( )
) KVA=SQRT(Z [KW] *+3 [Kvar] ® )
)
)
cos@ ([KW] [KVAD)
Square root ( )
Dm 1.00
) SQRT(S [DmKW] %3 [DmKvar] 2)
)
)
cos@  ([DmKW] [DmKVA])
[KVA] ( )
[KVA]
Load List( ) "KVA"
( ) ( =100 =100
sec [ kgs °]  (joule): [ kg s ]  (newton): [ kgs 7
( ) var
-1
[ 1] 100
(Iron loss)

(Copper loss)
50 70



[ 1
" " " [KVA]
[KW] [Kvar] " " (
[Kvar] [Kvar]
[Kvar] ( )
[Kvar] ( )
"SC SR " " "
1 85
( )
(Power Capacitor) (Series Reactor)
|
- o o
m SC " " "SC "
] " " 4 )
13
[KwW] INT(84.6% [ Kw] 100)
[Kw] [KVA]
TR 50 [KVA] 0.8x TR
50 TR 100 0.7x (TR 50) 40
100 TR 300 0.6x (TR 100) 35 40
300 TR 600 0.5x (TR 300) 120 35 40
600 TR 0.4x (TR 600) 150 120 35 40
= 1 =
" " 1.5
Uniform Resource Locator
(Sequence number)
(Power Fuse) Vacuum electro Magnetic Contactor)
(Voltage Tansformer) 6600V 110V
(Current Tansformer) nnnnA  5A
-T (VT-Test Terminal) VT -T (CT-Test Terminal) CT
(Voltmeter) (Anmeter)
(Watt Meter) (Watt Hour Meter)
arHW(Var Hour Meter) z (Hertz)
(Voltage & Current Transformer) ( )
(Zero phase CT) -T (ZCT-Test Terminal) ZCT
0s® cos® =KW SQRT([S KWI*+[3 Kvar]®)
equence No.51 equence No.55
equence No.51G equence No.67G
equence No.27 equence No.59
equence No.26 equence No.-49 (Thermal relay)

equence No.51G



2,000,000 ( ) [KW]

2 6 8 10 12 16 24

Diesel engine
Gas turbine engine
Steam turbine engines

() (Rankine cycle  Combined Cycle)
=120
(Synchronous speed) [rpm]
(Pole)
(Frequency) [Hz]
(DE) 750 [rpm] (50Hz) 900 [rpm] (60Hz)

DE 60[Hz] 300 [rpm]

-S Line starting ( : )

-/ Open Star-delta starting -A QVA=(L-S)>=<2/3

-/ Closed Star-delta starting -A QVA=(L-S)>=<1/3

Reactor starting  (50,60,80 )
Kondorfer starting (50,65,80 )
Inverter starting

50Hz  60Hz 750 900 1000 1200[rpm] 0.35 0.30
1500 1800[rpm] 0.25
3000 3600[rpm] 0.20

50Hz 60Hz 17000 18000[rpm] 0.12 0.15

hour (100 )
L
m3 -13A
38.2[MJ L] (L: )
39.1[MJ L]
34.1[MJ L]
40.9[MJ m3]
-13A 41.1]MJ m3]

(Oil service tank) (Underground oil tank) (Gear oil pump)

KVA 1,000  KVA KVA 1,000  KVA
KVA [ KvA]
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(Electric pipe shaft)
( )
( ) Vinyl) 1V W SV CW 60[ 1] (Polyethylene)
IE CV CE CEE 90[ ]
[ ] " " s
[ ]
[ 1 (
[ D [ ]
[] tet (o ")
- 1-1 11 15
1-2 1350-13[ ]
Q
« )
15 ( 40 )
. {[¢)) (E9)
[Fig.-1] (Q*)) (Q*))
[ ] gl 105 (16 1.7) 5.93 [A] gl glx 1.7 10.08 [V]
L ELCB ] g2 105 (16 8.5) 4.29 [A] g2 g2x 8.5 36.43 [V]
[ ] g3 220 (16 1.7) 12.43 [A] g3 g3x 1.7 21.13 [V]
L ELCB ] g4 220 (16 8.5) 8.98 [A] g4 g4x 8.5 76.33 [V]
AD 8.5[Q]
92 g4

24 30[V]
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1965

A B D DELB A
D D DELB
) ! !
100v | 100v [
!
!
!
I [
iL 92,4
| i
B AD DELB
% 16Q %1.79 % 85Q
Earth
[Fig.-1]
19 ( 10 1 ) 100Q (
0.5
500Q ) 400V
( )
(Dalziel)
)
165 [sec] 0.01 5.0
[ Al
2000 [
1500 [ .
165 116 o
1000 o T
. \\‘
116 t N s JETY
( 500 -
) ~ 400 NG [
[Fig.-2] 300 SN
200 N [
~/ N e
116 = VT | 116 -~-\ .........
= 100 o~ SN
‘~\~\‘ -
70 “-~
50
40
3901 002 003 00500701 0.2 030405 0.7 1.0 2 34
[Fig.-2] L1~
« )
( 15[mA],30[mA] 0.1[sec] )
v V0.1 (15 2) 2.37 V0.1 (30 2) 4.74
116 6(2)
10 15 [mA] 30 [mA]
10 [mA] 1/2 5[mA]
15 [mA] ( 7.5 [mA])
( 100 200 500[mA] 0.1 0.3 0.8 1.6[sec])
v v 0.1 (100/2) 15.8 v 0.1 (200/2) 31.6 Vv 0.1 (500/2) 79.1
v Vv 0.3 (100/2) 27.4 V0.3 (200/2) 54.8 v 0.3 (500/2) 136.9
v Vv 0.8 (100/2) 44.7 v 0.8 (200/2) 89.4 v 0.8 (500/2) 223.6
v Vv 1.6 (100/2) 63.2 V1.6 (200/2) 126.5 v 1.6 (500/2) 316.2
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«C )

-(1) (Perception Current)
(a) 60Hz
Dalziel 1.086 [mA] 0.8 [mA]
3.66 mm 3.25 mm )
Gorton, Thompson
0.675[mA] ( ) 0.678[mA] ( ),0.703 [mA] ( ) 0.633 [mA] (
20 [p A] 45 [u A]
[mA]
(b) (Dalziel Mansfield )
40 300 [Hz] 1 2 [mA] 5000[Hz] 10 [mA] 20000[Hz] 35 [mA]
100000[Hz] 200 [mA]
" " 100 200 [KHz]
(©) (Dalziel )
3.66mm 5.2 [mA]
(d) ( )
7% 100 [p sec] 40[mA] 5% 65 60[mA]
90 [mA]
(e ( ) ( )
ig
10 [mA] 6 [mA] 7.8 [mA]
2) (Let-go Current)
(a)60Hz (Dalziel )
134 28 15.87 [mA] 10.5 [mA]
10 15 [mA]
(b) (Dalziel )
28
73.7[mA]
(Release Current)
(©) (Dalziel )
18 50 32
(2 A[mAD 3.25 mm
0.2 [sec]
(3) (Freezing Current)
4) (Ventricular Fibrillating Current)

2x 30



15

(automated external defibrillator)

( )
( )
(/72 ) (2.18 12.8) v [mA]
(/2 ) 0.5 (200 ) [mA]
[Kgl
[sec]
70 [Kdg] 2.18x 70 12.8 165
6. ¢ (1965 )
(ElectricShock Hazards)
URL
|
©
E PF CD FEP CR
( ) .+ ) C+) =
5 75 L1 nm [ 1
[/ K ogl
( )
[ 1 (Kelvin)
(Enthalpy)
( ) (. + + )
(Discomfort Index) 0.81 0.01 (0.99 14.3) 46.3
75 75 80
80 85 85
[ 1 ) (H)[ 1
[ 1 ) (H) [ 1
3.5 2.5



[mm] 0.1
FL
| ( )
0.1m ( )
Ch
0 1 1.5
[ 1] 0
6,000 [ ]

Distribution board

- Lx

13w 210 105V
3P 4W 3P 3W 200 220/100 110V 380 460/219 266V
200V 210V 220V 380V 400V 420V 440V 460V

| W |

d e



CF)Y C€)  G)

( ) = (@)
(PF ) ) G )y (€ )  6G)

( ) :
(PF ) © ) @) (@ ) (€ ) G)
187
(Power factor) (Demand factor)
0.9

0.6 1.0

0.6 0.4

0.6 0.3

f( ) =( [Kkw] kw1 )
DmKW  DmKVar DmKVA
100
100
I
[ 1
FL
( )
0.1m ( )
Ch
[ 1] [ 1x
[ 1] [ 1]



6,000 [ 1

Distribution board

-
2 <

| | | | |
- - - - -
1 1 1 -I -I
1 1 1 -I -I
1 1 1 -I -I
- Lx
1P 3W 210 105V ( )
( ) ( )
( ) :
(PF ) © ) € )
( ) :
(PF ) ) € )
(Power factor) (Demand factor)
FC 0 )=( (N (U

mKW mKVar mKVA

FL

0.1m ( )

Ch
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[

]

[

]

6,000 [

©) (G

“ )

(PF )

RF

- Lx

]

[

TV

.Ant

]

600[

87

mm



2.
sqgmm sqgmm
3. mm
4.
5.
6.
1.
2.
3.
4.
5.
sqgmm sqgmm
6.
7.
8.
9.
10. ( (
1.
2.
3.
4. Q
5.
6. Q
7. ( ) 0.0576x p >
p [Q
[
98 200 2.9 1 20 55 10 5
95 150 5.4 3 30 45 15 10
90 100 10.1 9 45 35 20 15
80 100 15.7 16 60 25 25 20
() ]
( )
( )
(
5 =0.46 =0.33 )] [ 11 0.5



L1 [1

(

)

[ 1 0.5x2x4

-1
=2
TV.Ant.
.Ant (
[
[mm] 0.1
FL
| ( )
0.1m (
Ch
0 [m]
[m]

6,000 [mm]

1.5 [m]x
0 [m]



Ly

Terminal board

- Lx

KK 750x 750% 900
FEP-50mm
F

€ )

) FCPEV

600x 600x 700  2000x 2000x 2100
FEP-(F-FEP-) 30mm  FEP-(F-FEP-)200mm

)
(PF ) «) G )

CCP-P
TIVF TIVF



[mm] 0.1 I
FL
( )
0.1m ( )
Ch
0 [m] 1.5 [m]x
[m] 0 [m]
6,000 [mm]
Terminal board
Ly
. | | | | |
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
| | | | |
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
| |
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
| |
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
1 1 1 1 1
| |
- Lx
()
(PF ) © ) G )
( )
( ) HP 1.2mm HP 1.2mm  FCPEV 1.2mm
( ) HP 1.2mm HP 1.2mm  FCPEV 1.2mm



Help

X X

x (1 3)

x (2 3) BSx1 x 1

x 1

x (1 3)

Terminal board
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[dBp /7 1]

[dBp 7/ 1]

[dBp /7 1]

[dBp 7/ 1

[dBp /7 1]

[dBp 7 1
()

( )

[dBu V/m] ( ) 65[dBu / 1  (CATV) 75[dBp / ]

Pull Down List oo D
C BF C-2V 2W
( ) -
7C-FB 10C-FB 5D-FB 8D-FB 12D-FB 3C-2V 5C-2V 7C-2V 10C-2V
( ) G
( ) -
5 10C-FB 5 12D-FB 3 10C 2V
( )
PF CcD C G
( ) -

5 10C-FB 5 12D-FB 3 10C 2V



O ~NO O wWwN e

«
PF CD C G

-Input[dBy V] [dB] mon [dB]
I
() )
v I 1
( ) [ 1 [ 1
[ 1 [0K] [ 1
v I 1 ( ) L 1 [0K]
[ 1
() () ()
-0 ( ) ( . ) [1]
-1 ( ) ( , ) [ 1
2 4
-1
2 3
Im ( ) | [ 1C )
[1x] ( ) [In n”] [n’] [in]
( YL 1 [ 1
(Watt ) I 1 (oule second) [ *? ]
[ IC ) [ 1T[° ’2] [ 1 ) [ 110 ’2]
Power Factor
(cos®) [ 1 [T 1TI]1 [ 1
(Lf Load Factor) Lf
SRRT(Z [ 1*3 [ 1 [ 1 coso
[ 1 [ 1 cos @ Cc¢1r D

3.66 - - - 12 1
[inch] 2.54 [cm] [feet] 12 [inch] [feet] [yard]
1 [feet] 2.54x 12x 12 100 3.6576 3.66 [ ] [yard])
dpi dots per inch 1200[dpi] 25.4 1200
0.02117[ ]



Conduit Pipe 12
( ) inch ( )
[ 1 (United Kingdom) (United States of America)
1 L 1 [Hz] [ 1 [Hz]
[Hz] [Hz]
" ( ) ( )=0.0303030 [ ] 10 = ( )
10 = () 0 = ) () 0 = ( ) 3.030303 [cm]
= ( ) = C ) ) 1 (1 3.9273
[Km] ) ( 1) 33 1« L 1=0.3025[ 1) ( )
10 C D C D ( yr ¢ )
1,000 ( ) 3.75 ( ) 0.027824 [ 3] ( )
( D= 150[ 1 180[ J10 = ( yw = () = ( )
[ 1 [ ]
( ) 30C ) 100[f 2] 10 ( ) 300C ) 10 ( ) 3,000 )
a( ) 100[ 2] 1ha[ ] 100[a] 10,000[ 2] 100[ha]
S1
[ ]
"n" n on [
[ ]
[
1 4 1 4 1 4 1,2 1 4 1,2 I
n n Top Page I
[ |
[ |
S2
[ |
( ) /7))
3 4 : 3 4 5: 4 5| 6 : 5 6 7: 6
7 8.5 : 7 8.5 10 : 8 10 13 : 10 13 16 : 11
16 19 : 12 19 22 : 15 22 26 : 18 26 30 : 21
26 30 : 21 30 35 : 24 35 41 : 28 41 48 : 33
( ) 7))
2.5 3.5:3 3.5 4.5 : 4 4.5 5.0 2 B 5.8 7.0 : 6
7.0 8.5 :7 8.5 10.0 : 8 10.0 11.5 : 9 11.5 13.0 :10
13.0 15.0 :11 15.0 17.0 12 17.0 19.0 :13 19.0 24.0 :14
24.0 40.0 :60 40.0 44.0 :24 44.0 69.0 :55
69.0 76.0 :38 76.0 :50
Panasonic
( Wax (X X ) 2 0.02( )



S3
[ 3] (1996-P481)
[ 1
L sec] L sec]
[ sec]
S4
2005 2.1
S5
: [KVA]
(Inrush current)
Sycle . [sec]
S6
( )
JD-1784R3 (1996.1) (BUN)
[ 1- [ 1]
t  140x {(90-t) 50}"°
1 S=d: x 0.7 2 S=d: x 0.5 3 S=d:
(KC Kobayashi coefficient) 8
1933 ( )y «(
" " 1940 1966
= KC 0.69336 = KC 0.7937
( ) " " 0.79

x 0.3



S7

|
[ Calc 01 |
( -2 7 B¢ ) «C x )
pc pw pf
t t ()L ®) (pc pf pc® pAI () [pw pc pw pc pf pu
c) @)y ) p
( t )
[Lx] t
[ 1
15 20
[Im] FPL etc.
FPL FML FDL FHT FHP
oW 540 520 16w 1200
13w 790 840 850 750 800 24W 1800 23W 1770
18w 1050 1120 1030 1100 1000 1070 32W 2400 32W 2900
27W 1690 1855 1480 1600 1450 1550 42W 3200 45W 4350
28W 1970 2100
36W 2720 2900 2900
55W 4230 4500 4350
96W 8100 8600 7500
[Im] FCL LED
FCL FCL( ) FHD( ) LED LED
30 (28W) 1600 2210 40 (41W) 3210 3450 20 (14.0W) 1200 (4.0W) 340
32 (30W) 1960 2640 70 (68W) 5750 6550 40 (27.2W) 2400 (6.9W) 570
40 (38W) 2680 3440 85 (83W) 7100 8100 (9.2W) 825
100 (97W) 8620 9850 (7.2W) 485
(7.6W) 530
(6.0W) 480
(6.4W) 450
[Im] HFf FL FLR
FL(G) FLR
G- f 63 (63)W 6560 10 (10W) 460
f 16 (16W/23W) 1470 2100 15 (15W) 820
32 (320/45W) 3520 4950 20 (18W) 1170
50 (50W/65W) 5200 6400 30 (30W) 1700
86 (84W) 9200 32 (320W) 2090 (32W) 2000
40 (37W) 2950 (36 40W) 2850
110 (100 110W) 8500
| calc 02 (Impedance)
() 1 2
Series circuit)  .........
Parallel circuit) ......... -1
Impedance 1 2
Impedance 1 2

1= 1 j . 2= 5 J )
1 2 Ca 2 JC 2 2 cose (1 2)

1= 1 { 1 2= J ¢
1 JC 1 o) cos @ 1
= 1 J 1 2= 20 2( o) )
1 2 cos @



| calc 03

No.2 Impedance (F-1 4
)
®
( ) ( )
1 60Hz ® 50Hz 60Hz 3¢ 60Hz ® 50Hz 60Hz
[Kvar]
1 3 75 Kvarx 25 Kvar
[ 1
1+0.00393 (50 20) /1.2751 0.876715552
) [KVA]x cosp  [KW] KVA cosQ
KVA coso . . 4.00 KW
KW ( KW/n )
IM  Induction motor ( )
15KW n =0.855 =0.3 5.26 KW
KW n =0.8 =0.4 .00 Kw
10,000,000
L
| calc 04 ()
() () AX BX C( = ) )
( ) « )
2 AC D )
(Absolutevallue) [ D} - D 0 D D 0 D]
a b [ C) 1



| calc 05 () |
9] X) AX BX CX D( £ ) 9] Xa
Xc A B C D on, o,
(€9) &) x X)) (%)
) ( )
() Xo
a b ¢ X)) (X ) "(Xo)
S8-wiredip
[ ]
1. Sheet No. A4-01 nn
Sheet No. A4-Total
DATA Sheet No. DATA
2 t ( ) t ct )
2 (B 8 ‘a ( o) B 8) *(
t a ( o ( ) 8 * 3
8 % 3 c 2.8 2 8
t [ 1] [ 1]
o [ 1 [ 1 a [/ 1
t [ 1] [Kg] [Kg/sqmm]
o Ko/ 1
[ 1] [ 1]
[ 1] [ 1]
[ 1] [Kg]l
[Kg/ 1]
( )
( 10 )
3. Worksheet function HLOOKUP VLOOKUP DATA
IF() MAX  MIN
4. 32 ( 57 )
Do
( )
"#VALUE!T"
[ 1 [Messenger wire]
"User Reg."
[ ] [ ]
0.5[ ] =
0.6[ 1]
0.8[ 1] (40mx 0.02)
m m 8 2 3
40.042666  [m] 4.266 [ 1

(Stay)
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)

No."AE3"

[ 1]

[ 1]

(1889 1890

10

2000V 100V
75

1911 (

)
(Albert Einstein

(

)

2sq-15Cx 2 (

38) -

- 200sq (MW38)x 3 —

da

JD-174R3 (1996.1)

44" USER Reg.
6KV x3 5
-1 -2 -3 38
38sq -2 -3
6KV x 3x 2 - 600V
)
"0.00"
(Tension)
JIS-C-3537
(
( )
) 1500
)
44 )
47 )

)

(1882

1897

(

= ax

15[

[ 1]

(
1887

30 )10 15

@15)

23 (

0.55

]

)



ESE Service

History 1941 Nishinomiya born.

1965 Ehime University Department of Electrical Engineering graduate.
1965 Co., Ltd Daidan joined, in 1976 the company left.

1979 ESE Service (Electro Systems Engineering Service) Establishment.

Career Domestic and foreign plant electrical design and supervision,
Building electrical design and supervision, Software development

for the related technical computing, CAD standard diagram generation,
Electrical equipment work integration systems, etc. .

Contact us E-Mail recs@ken.jp ( Except in an emergency, please E-mail )
Reply date of Inquiry as a rule, suppose you have three business days.
Businessdays Monday to Thursday. holidays excluded

Businesshours 8:00 17:00 (The time in Japan Standard Time)

Emergency Mobile phone 090-1891-7674 Sakai Kyozo
E-Mail recs@kcen.jp (

12 13 17

090-1891-7674 (Sakai Kyozo)
634-0071 639
ESE Service



