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#3. X4 ERLEMSFHEY -V (AT v TA, XA471)
Power System Analysis for Step A - Power System Analysis for existing system using Macro demand forecast -

8¢

Substation Name ABC
Feeder Name No1
| ]:Input datain colored cells
Type-1
<Trank Line>
Maximum Line Type AAC265mm?2
Current |5y Line Legth Lent 10km
200A Type of Distributed Load | Received Larger
Primary = Distributed Load (Rr=30  X;=4Q |
Substation Trunk Line O\
Voltage Vg Loading Voltage V,
Power factor 33.0kV 44% 32.0kV
(cosB) Rated Current (3%Drop)
0.85 =455A
~ J
:::::Equation:::::
V,=Vs—1.732-1 .(Rrcos 8 + X;sin 6 )-f;
V, : Supply Voltage R  :Resistance fr : Dispersal Load Factor
V. :Received Voltage X:  :Reactance
lnax : Maximum Current cosB : Power Factor




#3. X5 fERLEMGEHERY—V (AT YT A, #A472)
Power System Analysis for Step A - Power System Analysis for existing system using Macro demand forecast -

Substation Name ABC

Feeder Name No1

[ ]:Inputdatain colored cells

6¢

Type-2 <Trank Line> <Branch Line 1>
Load Ly 86A Load Lg, 71A
Line Type AAC265mm2 Line Type AAC50mm2
Line Legth Lent 10km Type of Load Received Larger
Maximum Type of Distributed Load Equality Line Length Leng; 10km
Current Imax Total Transformer Total Transformer
200A Capacity of secondary]  3000kVA Capacity of secondary]  2500kVA
substations CAP+ substations CAPg,
Primary |-, L+ (Distributed Load) [ Ry =3Q Xt =4Q] _Lg, (Distributed or Concentrated Load) [Rm =6Q X =4QJ
Substation Trunk Line i Branch Line 1
Loading Loading |Rated Current
Voltage Vg 44% Voltage V; 27% =260A Voltage V4
~
Power factor 33.0kV Rated Current 31.9kV 31.3kV
(cosB) =455A (3%Drop) (5%Drop)
0.85
Lg, (Distributed or Concentrated Load) [RBZ =6Q Xg2 =4QJ
. - o)
=====Equation===== Branch Line 2
V; = V,—1.732-(Rrcos O + X;sin 0 )(Ltfr + (Lgs+Lgy)) Loading |[Rated Curren
Vr»] = V|_1 732~ LB1(RB1COS 6 + XB1Sin 0 )'fB'l 16% =260A Voltage Vrg
Vrg = V|_1 732~ LBQ(RBQCOS 6 + XB2Sin 6 )'fgz <Branch Line 2> 31.3kV
Lt = I,.."CAP1./(CAP;+CAPg,;+CAPg,) Load Lg, 43A (5%Drop)
Lgi = I CAPg;/(CAP+CAPg+CAPg,) Line Type AAC50mm2
LBZ = Imax'CAPBz/(CAPT+CAPB1+CAP82) Type Of LOad Concentrated
Ioax = Lt + Lgy * Lgs Line Length Leng; 10km
. . ; . ; Total Transformer
V, :Supply Voltage  |ax : Maximum Current Rt, Rg¢, Rg, : Resistance Capacity of secondary|  1500KVA
V; :lInterim Voltage Ly :Load (Trunk line) X1, Xg1, Xp2 : Reactance substations CAPg,
V., :Received Voltage Lg; :Load (Branch Line 1) cos6 : Power Factor
V., :Received Voltage Lg, :Load (Branch Line 2) f, fgq, fgp  : Dispersal Load Factor CAP+, CAPg,;, CAPg, : Total Transformer Capacity of secondary substations
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#3. X6 ERRLEMGFHEY —L (AT v T A, #A473)
Power System Analysis for Step A - Power System Analysis for existing system using Macro demand forecast -

[ Substation Name | ABC |
| Feeder Name | No'1 |
[ ]:Inputdata in colored cells
Type-3 <Trank Line 1> <Trank Line 2> <Branch Line 2>
Load L, 48A Load L+, 48A Load Lg, 24A
Line Type AAC265mm2 Line Type AAC265mm2 Line Type AAC50mm2
Line Legth Lent4 10km Line Legth Leny, 10km Type of Load Concentrated
Maximum Type of Distributed Load Equality Type of Distributed Load Equality Line Length Leng, 10km
Current Ina Total Transformer Total Transformer Total Transformer
200A Capacity of secondary|  3000kVA Capacity of secondary| ~ 3000kVA Capacity Pf secondary|  1500kVA
substations CAP; substations CAPy, substations CAPg,
Primary  |-1,,, Ly, Oistributed Load) (Rr; =30 Xy, =4Q] Ly, (Distributed Load) [Rp, =30 Xy, =40 | Ls, (Distributed or Concentrated Load) [Rs, =6Q X, =4QJ
Substation Trunk Line 1 Trunk Line 2 Branch Line 2
Loading Loading Loading
Voltage Vg 44% Voltage Vj, 25% Voltage Vj, 9% Voltage V,,
Power factor 33.0kV Rated Current 31.7kV Rated Current; 31.1kV Rated Curren 30.8kV
(cosB) L =455A J (4%Drop) L =455A J (6%Drop) =260A (7%Drop)
0.85
Lg4 (Distributed or Concentrated Load) (Rm =6Q Xg1 =4QJ Lgs (Distributed or Concentrated Load) (Rm =6Q Xaa =4QJ
Branch Line 1 Branch Line 3
Loading Loading
15% Voltage V., 15% Voltage V5
Rated Current 31.4kV Rated Current 30.7kV
=260A | (5%Drop) =260A (7%Drop)
<Branch Line 1> <Branch Line 3>
Load Lg, 40A Load Lgs 40A
Line Type AAC50mm2 Line Type AAC50mm2
=====Equation===== Type of Load Received Larger| Type of Load Received Larger|
Viy = Vg—1.732-(Rpycos 6 + Xysin 0 )« (Lyq*frq + Ly + Lgg + Lgy + L) Line Length Leng;, 10km Line Length Leng; 10km
Vip = Vi1 —1.732+(Ry,c08 6 + X1,8in 0 )= (Lyofry + Lgy + Lgs)
- _ . ; . Total Transformer Total Transformer
V1 = V;;—1.732-Lg(Rgscos 6 + Xg;sin 0 )-fg, Capacity of secondary 2500kVA Capacity of secondary 2500kVA
Vo = Vip—1.732+Lg,y(Rg,c0s 6 + Xgysin 0 )-fg, substations CAPg; substations CAPg3

Vi3 = V;p—1.732-Lg;3(Rgscos 6 + Xgzsin 0 )-fgs

Lt = L,,CAPy,~(CAP +CAP,+CAPg +CAPg,+CAPg,)
L2 = Inax CAP 1,/ (CAP +CAP ,+CAPg +CAPg,+CAPg,)
La; = L pe- CAPg,.(CAP,+CAP,+CAPg, +CAPg,+CAPg,)
Lgs = Iax" CAPgy” (CAP1+CAP1,+CAPg;+CAPg,+CAPg;)
Lgg = Iax" CAPg3.” (CAP1+CAP1,+CAPg;+CAPg,+CAPg;)

Lo = Ly + Lyp + Ly *+ Lo + Lgg

Vs :Supply Voltage |, : Maximum Current R4, Ry2, Re1, Rea, Res 1 Resistance
V,; :Interim Voltage Ly :Load (Trunk line 1) X11, X12, Xg1, Xg2, Xgz  : Reactance
Vi, :Interim Voltage Ly, :Load (Trunk line 2) fr1, fro, a1, feor fo3 : Dispersal Load Factor

V., :Received Voltage Lg; :Load (Branch Line 1) CAPy,, CAPy,, CAPg,
V., :Received Voltage Lg, :Load (Branch Line2) CAPg,, CAPg;
V.3 :Received Voltage Lgz :Load (Branch Line 3) cos6 : Power Factor

: Total Transformer Capacity of secondary substations
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K3. X7 AR LIZEGEHEY — (A7 v 7 B)
Power System Analysis for Step B - Power System Analysis for existing system using Macro demand forecast -

Substation Name ABC
Feeder Name No1
| ]:Inputdata in colored cells
<Line>
. Primary Power factor Line Type AAC265mm?2
; (cosB) Line Legth Len 10km
SUbSéatlon 0.85 Type of Load Received Larger
Voltage Vg Load for Un-electrified
33.0kV Village L
I 200A
1 Distributed or Concentrated Load [RT =3Q X7 =4Q ]
| Grid Extension O\
I
End of I Voltage V, Loading Voltage V,
Existing Line| | 32.0kV 44% 31.0kV
1 Rated Current (6%Drop)
: =455A ) Reference
- Voltage: V
Existing : Grid Extension oree
T
:::::Equation:::::
V,=Ve—1.732-L(Rcos 8 + Xsin@)-f
V, : Supply Voltage L : Load for Un-electrified Village f : Dispersal Load Factor
v . vullaye dt uie R - Resistance
¢ end of Existing ’
line X : Reactance
V. : Received Voltage cosB : Power Factor
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3% 3.4.1 Name Abbreviation for Conductor Types

Name Abbreviation Conductor Type Size

Cu Copper 16mm®,35mm?,70mm?,

_ 25mm?,50mm?,
AAC All Aluminum Conductor 120mm?, 150mm?

(b) 47— NOFEES LU A X
—RIC, =TSO SRR KO A X% % 34210 T,

% 3.4.2 Cable Size

Conductor \Woltage Rank Size

3X 1 X500mm?
33kV 3X 1 X 240mm?
3 X 1 X 240mm?
3 X 1 X 240mm?
11kV 3% 185mm?

3 X 95mm?

Copper

Aluminum

(¢) Minimum Clearance
—RIC, EEK LR X OEMBERES OB NS, BEERICEHINLTWS
Minimum Clearance i%, £ 3. 4.3 T &Y ThH 5,
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# 3.4.3 Minimum Clearances

33kV 11kV LV
Between Phases 3.7m 3.15m 3.00m
Phase to earth 3.20m 2.20m 2.00m
Over Open Country 6.0m 6.0m 5.0m
Over Roads and Railways 7.0m 7.0m 6.0m
Over Telecommunication lines 2.5m 2.5m 1.0m
Under 161kV lines 3.0m 3.0m 3.0m
Under 33kV lines - 2.5m 2.5m
Under 11kV lines - - 2.0m
Near buildings(\ertical) Not allowed | Not allowed 1.5m
Horizontal 2.0m 2.0m 2.0m
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2 3.4.4  Permission maximum of a short circuit current

\oltage rank(kV) Permission maximum of a short circuit current (k A)
33 315
1 13.1

—FRAERSERT |3(/)S BXOTHEKER], OHFETFELZLTFIORT,

Z, where,
A Z,[Q] : Generator impedance
RV, Z,[€Q] : Line impedance
E [V] :Phase Voltage
LV V [V] :Line Voltage
— s,s[A] - Three phase short circuit current
.Z—L. l,,s[A] : Two phase short circuit current
E
= A
38 ZG + ZL [ ]
\
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Creolating a4 @
Isolatin . @

. Transformer - | 4 _ .
e > Medium Voltage line
' 1 e
A I |
|
| |
| | Surge Drop Out
11kV } | Arrester Fuse Switch
|
| I Ir _——1| Low Voltage line
| |
. |
: | _ | E | 1 230v
————— Single Phase | :
Transformer : & ! 230V
11kV/450V | r
o Yoy <

(D — The grounding resistance shall be 5 ohms or &,

— Warning signs to call third persons’ attention shall be installed near the grounding
point.

(@ — The cross-sectional areas of grounding conductors shall be 16mm2 or more.

— The grounding conductors placed up to a depth of 75cm underground or up to a
height of 2.0 m aboveground shall be covered by a synthetic resin pipe or another
shield of equivalent or higher insulating effect and strength.

(@ — The grounding of medium voltage lines and the grounding of low voltage lines are
completely separated to keep the safety of low voltage line systems.
@ — The load current in any earth-return circuits shall be 8 amperes or less.
(® — SWER circuits shall be supplied from double-wound transformers (isolating
transformers).
[Direct connection to a generator or a connection to a high voltage lines by a
singe-wound transformer shall be absolutely prohibited.]

SWER F o @E S (#)

@AV hBEIOT AU v K
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SWER DAY v FBXOT A Y v & FRITRT,

Table *** Merits and demerits of SWER system

Merits Demerits
(1) A low capital cost (1) Potential step-and-touch problems for
livestock and humans
(2) Simplicity of design (2) Worse interference in a communication line
than that by three-phase line system or
(3) Reduced maintenance cost single-phase two-wire system
(3) Load density limitations
(4) Reduced bushfire hazard, (4) Inability of provision of
avoidance of conductor clashing three-phase electric power
(5) High voltage drops and low reliability
(6) Frequent power outages by lightning (in
case of the shield wire SWER system)
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(1) KERERR

(REBLEMRICHBIT HEER X [kWh]
—EERAEESRNDEY HINSENEDOKRTI [KWh]
éu ZIRERERICBNTHREL, EXEE&L LTHINTE
BEIIEDORFN [KWh]

N an?

‘lz\\ -
| e e 1!
% K
QD2 “gp
B (B

* ww w
i i\

Legend
CD : Distribution Transformer O : Meter for measuring total energy supply
: LV line @ : Meter for customer
_______ : Service Wire
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(2) PEREMR

HERLEARICBIT HBLE 2 X [kWh]
= —REBIDPOLEY HINWDEHAEDORKF [kWh]
—éﬁﬁ&}‘ﬁaﬁﬁ IZBWTREL, EXA& L LTEIRTE
B EORRFN [KWh]

Primary
Substation
Legend
Primary : Primary Substation = MV line
Substation (Distribution Substation)

CD : Distribution Transformer @: Meter for measuring total energy supply

: LV line @ : Meter for customer
_______ : Service Wire
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Table1: CF without Rehabilitation
Year 0 1 2 3 4 5 6 7
Cash Flow -500 100 100 100 100 100 100 10
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