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Salvage Value o Investment
of Faciies RE [JUD] 0
AC
={ € - RE }of 1-{1+1) ACH1+1PM + ACKI+1A2 + ACK1+IP3
-n + + ACH1%tPn
Annua! Deprecizbion §Dfyaar] D 11188072( = C-RE
Rate of 0&8M costto
Invasiment of Facibies [ 4025
Annual cost for DEM Al 0025
AEF = AC + AM
Annual cost of Facdibes = AER*C [JDryear] 0 135168072

(ER(M, 1)) Jlma¥t ) wlpudt n Moade I35 2l pgol] ALY 2SN Jime ¥

Study Target Durahon Jm 10
Annual cost of
Annual cost Facilities
Yoar [of Faciies Present Value Factor 1{Prasent Yalus)
AEF {JD/year] 1 1+1* Y ear [JD/year]
1 0 135168072 0 509330929 0 122885066
2 0 135168072 0 826446281 0 111709151
3 0 135168072 D 75131480 0 101553773
4 0 135168072 0 683013455 00923245612
] 0 135168072 06820921323 0083928733
[3] 0 135168072 0 564473083 D 076298853
7 0135168072 0513158118 0 069362554
8 0 135168072 0 46850738 0 063055903
] 0135168072 0424097618 0 057324457
10 0 135188072 0385543269 0052113143
Totel Cost of Faokbes ER{m « }*C
dunng m yaars [JD/m years] 0 B3054929
Rate of Total Cost of
Facibes dunngmyearsto |[ER{m, 1)
Irrvesiment [fm years] 0 838549251 * Independent of C
Bty B 5,40 5 22 BN BASS v
KW Unit Cost KWC [JDRW/ysar] ) 98 6
KWh Unit Cost KWHC[JDAWMour] 002243
Loss Faclor LossF 05783
U=kWC+KWHC
Cost of Losses per peak- *B8760'LossF
loss In 8 year [JD/XW/year] 213 2283184
AAL{T) [l ol e M se I L 2SS aiss .8
Syslam Peak Cos! of Lossas Annuat Reducticn m £ost of
Cemand Growing Ratio from jOemané Ratio to the  [Lass Reducnan at Peak par paak-loss na  |Annual Reduck:on n cost of {Losses
Year  [yeatto year 14t year Jamand m wach year yaar Lossas (Presant Value)
AHALKE =KW +HKWHE
AP(IAR(1) =[ APV AP(IP2" 9760 LossF ohELR) AAELOI vk
AALH) (kW) |JOAWIyear] =t A ALK} |D#year) |Diyear]
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Common Data Used for Both

HghMedium and Low Voltage

System

HighMedium Voltage System Data
Case 1

Low Voltage Systern Data

@M

ez

@mi

@z

<

Case 2
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High/Medium Voliage System
Data

Low Valtage Syslem Data

aystem Moedel Single-Phase Une-Line Model | Three-Phases Four-Wire Madel
Application of Transmission Sysiem and LV Distribution System
System Model MV Distribution System (to LV | { from LV Bus of Distribution S/S }
Bus of Distribution S/5 )
Loac Constant Power, Lump Load Uisiributed and/er Lump Load
Phase Unbalance eees Capable
Loop Analysis Capable o
Rules on Orders of | Free order of "From™ Node and | Node musl ™ be arranged in
Node *To" Node accordance with Power Flow
Except for a bus connecting to | - “From-Node” Upstream
Low Voltage System, I must| _«T; Node™ Downstream

be To' Node
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Conyol Functions of Contro! Words 3nd Its Input Format
Words
@IC Deslgnating descrption of resuit of calculatons on display
{not necessary o designate )
@It = Designating the maximum iteration number of caltulations
(@1T= The maximum iteration numben
Commanly Default value : @IT=15
Used for both (not necessary to designate)
High/Medium | @EPS= Designating tolerance of emrors
andLaw (@EPS= Tolerance af erors inpu)
voltage System Defaut value @EPS=1e-7
(not necessary to designate )
@Bs= Designating base capacity of system
(@BS5= system base{ MVA )), Default value @BS=100
@S Designating sfack nodz name (@SL= Slack node name)
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Unit of Currency, Economic Value of N
Loss Reduction, Base System Capacty
Econo Table File
Cost due to Investment on Facilities
Iron Loss Rate, Line Resistance, elc
Q7 S
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Designation of Menu for
Optimization

-Case Name, Limt of Numbers of OP! Files
Line, Operating Limit of Facilities

-Group Name of Facifttes for Use
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Control Functions of Control Words and its Input Format
Words
HighMedium | @BT Indicating the beginning of transformer-branch deta (data ere set
Voltage apart by ‘space')
Sydem Dsta [branch code} [from-node code] [to-node code] [Trs from-node -
voltage(kV)to-node-voltage(kV)]  [resistance(%)] [reactance(%5)]
- Branch [core loss(%e)] [from-node-tap] [to-node-tep)...
Composition [ @BTS Indicaling the begnring of transformer-branch ~data, eledrical
congtants are used by desighating facity code in FACILITY
TABLE (data are set apart by 'space'.)
[branch code] [fom-node code] [to-node code] [facilly code)
[from-node-tap] [to-node-tap] ..

@BL Indicating the beainning of ine-branch data (dsta are set apart by
'space’)

[branch code] [from-node code] jto-node code} {volage(kV))
[resistance(%)} [reactance(%)] [suceptancef2(%))...

@B8LS Indicating the beginning of kne-branch data, eledrical condants
are used by designaling facilily code in FACILITY TABLE. (data
are set apart by ‘space’)

[branch code] [fom-node code] Ho-node code] [facidy code]
[lengthtkm)] ..
HighMedium | @ND Indicating the beginning of node data (data are set aparl by
Voltege 'space'.)
System Data [hode code] [designated vollage (%)) [generstor achve power
(%6)] [genercior reacive powver (%)) lload active power (%)} [load
- Node Dsta reaclive power (%)) [capaator (96)]

@NOL Indicting the beginning of node data (deta are set apart by
'space')

[node code] [load active power (%)] lload readive power(SH)]...

@NDLA Indicating the begining of node deta (deta ere set apart by
‘space’))
fnode code] [loed R phase cument(A)] [load S phase curert(A))
lload T phase curent(A)).

Power factor can be designated in the form of @NDLA(P F=**),
*#** s power factor in %

Active power and reacive power are calculated on the bases of
vollage of 100%, averaged phase curent and power factor.

@NDLWY indicating the beginnng of node dete (data are set apart by
‘space’)

[node code] [load active power(%)] ...
Power factor can be designated in the form of @NDLW(P F=2se),
2 s power factor (%))

T @NDLVA Indicating the beginning of node data (data ere set aparl by

'space’.)

[hode code] [load apparent power(%)]

Pover factor cen be designated In the form of @NOLVAPF="*).
*2 s power factor (%)

AKW S 3tz oS Y LV el oo HVMV sl 2a8) 380 S pmadd g 50801 oo 1 e Jor *

L(KVA

3 @BL{.J @BTS @BTU_‘_“,J_“JH“L"SC.{_J‘J‘“ UL Bty J el db-.ﬁlr.'u.dl e *

.@BLS

Ll 2 @NDLVA, @NDLW, @NDLA; @NDLy @ND 0 124 Jle 35 ¥ sial *

s g o idie
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Control
Wards

Functions of Cortrol Words and Its Input Format

Commonly
Used for Both
HighMedium
and Low
Voltage System

@sD=

Designating output data
(@SD= output dsta (0-9))
The follovang numbers selects output data.
0: No effect
1: Node infomation
2 Branch informabion(1)-=Currert  on lowvoltage system
- Branch inform alion{2)-—P-@ load on low vollage system
Losses (summaty)
No effect
No effect
* Mo effect
: Optimal Solution of Loss reduction (Detailed)
Al net-benefidal solutions are hsled
introdudion of higher voltage system
: Optimal Solulion of Loss reduction(Simphified)
Most Optimal Solution 15 outputted In case of mtroduction
of higher voltage system.
Default value @S0=0123456769
@SD=1249 or @SD=1239 also Is enough.

O~ hb W

in case of

@TBL=

@TBL= 1s used for designating table name diffeient from that
prepared for FACILITYTBL or ECONOTBL, If necessary
(@TBL=*** ** 444 ++4)

#sx ot s the name of Fadlity Table, +++.+++ Is the name of
Econo Table. Different table filestolder can be used wih
designation of full path name.

Default value . @TBL=FACILITY TBL/ECONO TBL

( not necessary fo designate )

@NM=

Designating a case name of cslculshon (@NM= Caloulation
name)
The number of letter sthng is imted wthin 128

[ @OFI=

~@OPNH= |

Amain file name of an OP!L file must be same as the main fie
name of a PQI file. and & study cas2 name of an OPI file must
hethe same as that In PQI file n default of designation.

Control word of @OP) and @OPNM are used for designating
diferent OPl fle name end different study case name,
respecively.

(@OPI= main fle name of an OPI File)

(@OPNM= study case name in an OPI File )

zex»> @OP|I=ABC @OPNM=P3

This example indicates ABC.opi is used and study cases
following to @NM=P3 are read for a study.

( Capable to omit }

Designating multiplier of lenagths converding Tength rom ™ other
unit such as mile to k. (@ML= multipller)

=ex.> hne length in mile, @ML=1 6083

Default vaiue : @ML=1 (unt of length in km)

@Pr=

Designeting power factor to all loads (node wth respechvely
designated power faclorfeactive power is exempted from
ahove)

(@PF= Power factor (%))

Default value : @PF=90
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Cortrol Functions of Control Words and Its Input Formet
Words
Low Voltage @IL Designeting cumrert of lump load on. Connected to node-
Sydem code (After 'space', 'Teb' or 'Erter, mput the following
data ndicating lump load curent at nodes)
- Load Current [node code]]R phase lopad curent(Ad)) [S phase load
curent(A)j [T phase load cureni(A)]
ar
[node code] [(PF=***)] [R phase load curent(A)] [S phase
load cunment(A)] [T phase load curent(A) ...
(*** is power factor (%) In cass of designating power
factor of current &t the node.)
or
[node code] [(PA=***)] [R phase load curerd(A)] [S phase
load curent(A)] [T phase cument(4)] ...
¢(*** is phase angle(degree) In case of deslgnaling phase
angle of curert &t the node )
@IL is no need for the nodes without curents of lump
loads.
Currentz designated by @IL are induded in cumenis
designated by @INET.

@IPLUS Designating curerts of additional lump loads @IPLUS
dsta can be added to @IL data in the same node. (Input
the following dsta after ‘space’, 'Tab' or ‘Erter' )

[node neme]lR phase load curent(d)] [S phase load
currert(A)] [T phase load curent(A)}
or
[node neme] [(PF=**)] [R phase load curent(&)] [S phase
load curent(A)] [T phase load curent(A)]...
( *** iz power faclor (%). In case of designating phase
angle of curent &t the node.)
or
[node name] [(PA=***)] [R phase load curent(4)] [S phase
loed currert(A)] {T phase load cument(A)]...
( ***13 phase angle(degree) In case of designating phase
angle of curent at the node.)
Currerts designated by @PLUS are not induded in
currents designated by @INET

oMl @aml Desgnating multipliers for active load power and reactive
load power, @MI must be put just before @X. Calculations
arg conduded at &l given multipliers (Input the following
data atter ‘space’, 'Tab' or 'Enter')

[@M] [mutpher ] [mubgher ] [ multplier] = =
[ruttiplier
' &@Z @z Indicating the end of dale for @ unit
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Controf
Words

Fundions of Corfrel Words and s Input format

Low Voltage System
Data

- Data Designating
Fixed Yoltage

@vi=

Desionating vollage of node directly folloved by @LV.
(@LV= voltage(%%))

@VL=**** js used to impose LV bus volage constraint
@vi=*** is eflectve to the end of a file unless
@VL=FREE or @VL=0 s placed

«gx> @VL=102

Default value . @VL=FREE

Low Voltage System
Data

- Branch
Campostion

@V

Designating & block composed of networks that are
descrbed by @NET data A network is &  sub-
systemfgroup of feeders wih same load densty The
name of a block must comespond to the node code of the
first low voltage bus in a block. (The name of a blodk must
be inputted without any punctuation atter @LV )

@NET indicates the beginnng of the Network wih same
load densty. Demand densdy should be unified (constant)
in a network Next @MNET desaibes the beginning of
succeeding network in @ low voltage system. (dsta are set
apart by 'space’)

[branch cade] [from-node code} [to-node code] [lineg facility
code] [line length (km)}

Low Voltage System
Deta
-Load Currert Data

@lLy

@ILV designates a name of a block conesponding 10 @LV |
and following value designates total cument within a block
(The wvalue must be inputted wthout punctustion after
@ILV.)

[node code of firsst LV bus in a block ]

(In case power faclor is not designated hy @PF=**
power factor can be designated &t the first node of block by
designating node(PF=***) or node(PA=*** ))

(***is power factor(%) or phase angle (degree))

@NET

@INET designates total cument of Network defined by
@NET. (data are sef apart by 'space’.)

[branch code & the enfrance 1o & network]R phase
cunert(A)] IS phase currert(d)] {T phase curent(A)}

S phase is determined to be 120 degrees delay from R
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Control Words

Functions of Cortrol Words and Its [nput Formet

@NM=

Designating naming a calcuistion (@NM= Calculation hame)
The number of leflers of celculstion name is redricted within 128.

@MUE =

Designating column of unit for pnce to be output on OPC Files
(@MUE= Celumn)
For example, @MUE=4 means that unit 15 10,000

@oF=

Deslgnating the maxmum operation rehio In case of introdudion of
upper voltage fnes (@OF= The maxmum operation ratio(%%))

In case of exceeding this value, new faciliies are installed.

Default value : @OF= 70

(Capable to omit)

"@OSL=

Designating the starttng point for mtroducion of upper voltage Iines
(@OSL= The length to the starting point from delivenng point(km))
Default value : @OSL= 0

(Capable to omit)

Designeting base cost (Congtart value added to
construction of faciities) (@BC= Base cost)

Default value : 0

(Capable to omit)

nvestmert  for

@UPPER

Designating the maxmum number of the circuils that are to be
constructed in case of 'same voltage line construction'

(@UPPER= The maximum number of the circuits)

Default value : @UPPER=1

(Capable to omit)

@VRYHVHVYLY
)

Designating construction of higher voltage hnes

HY . Higher voltage (kV), LY Target voltage (kV)

(Input the following data after 'space’, ‘Tab' or ‘Erter')

[Agroup name of transformers/A group name of upper voltage lines)

@TRYSV(SY)

Designating construction of the same vollage lines

SV. Target voltage (kV)

(input the following data after 'space’, ‘Teb' or 'Erter.)

Incase of condruction of the new same voltage lines along the exigting
lines

[Agroup name of the same voltage lines)

In case of reconductoring,

[t A group name of the same voltage lines]

Inchcating the end of data for a unit

MNG il S pfediolds V- dsadl

Control Words

Funttions of Control Waords and lis Input Format

"@PQl=

Designating a hame of a folder for PQI Files
(@PQl= Folder name(Full path with the letter of **\! in the last))

@OPl=

Designating a name of a folder for QP| Files
(@OP|= Folder name(Full path with the letter of *\' n the lagt))

@Pao=

Designating & name of a folder for PQO files
(@PQO= Folder name(Full path with the letter of "\ in the lagt.))

@OPO=

Designation a name of a folder for OPQ files
(@OP O= Folder name(Full path wih the letter of ' in the last))

@z

Indicating the end of data for & unit

V- ¢
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Control Words Fundions of Comrol ¥ords and s Input Formsat
@B§= Designeting base capacity (@BS= Base capacty(MVA))
Default value - @BS=100
(Capsable to omit)
@TR= Indicaling & stert for transfomer data -
(@TR= Primary voltage in kV/Secondary vollage In kV}
(Input the followng data atfter "space’, 'Tab’ or ‘Enter }
[Transformer code] {Capacty(%)] [Copper Iloss(%)] [Reactance(%)]
[Care loss(36)] .
@WR= Indicaling a start for ine data
[@WR=Line voltage in kV]
(Input the following data after *space’, 'Tab' or 'Enter.)
[Line code] [Capacty(%6)] [Resistance(%)] [Reactance(d%))Residance of
neutral line(%))
For systems without neutral knes such as MY or higher voltage systems,
a half of susceptance is applied nstead of [Resistance of neutral line(%)]
@z Indiceting the end of data for a unit
ECONO (gobas¥t Cillh dpdr 3 oSl WIS A-E Syt
Cortrol Words Functions of Cordrol Wonds and Its Input Format
_@BS= Desighating of hase capaoty (@BS= Base capaaty(M VA))
Default value :@BS=100
(Capable to omit)
@M= Designeting monelary unit of the table
The deta for this cortrol word has two parts conneded by the mark '
The first part is a curency unit for the data recorded in ECONOTBL
The second part is curency unit neme. The {otal number of letters of
two parts induding connedlion mark "_" must be ten or less
Ex.. @MU=10000_SF @MU=1000_Yen @MU=USS
@vALL= Designating the value for loss reducton (MUKW) on low voltage system
(@VALL= The value for loss reduction (MUXW) on low voltage system)
@VALM = Designating the value for loss reduction (MUXW) on medium voltage
system
(@VALM= The value for loss reduction (MUXW) on medium voltage
system)
"@VALH= Designeting the value for loss reduction (MUMAW) on high voltage
system
(@VALH= The value for loss reduction (MUMA) on high voltage system)
TR= Designating transfamer group deter
(@TR= Transformer group code)
( After 'space’, 'Tab' or ‘Enter, input the following data to belong to this
group )
[Transformer code] [Cepacity(%6)] [Investnent(MU}[Copper loss(3%)]
[Core loss(36)]
(Notes) MU : A unit defined in @MU
R= Desighating ine group data;
(@WR= Line group code)
(Atter 'space’, 'Tab' or Enter, nput the following data to helong to this
group )
[Line code] [Capacity(36)} [investment(MUkm)][Residance(%km)]
[Resistance of neutral line(%)] ..
For systems wthout neutral hnes such as lines in MV or higher vollage
systems, eny value, for exemple "zer" |, is epplied instead of
[Resistance of neutral ine(%s)]
@2 indiceling the end of data for a unit
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102%
Hbusy
HM30
— Mbus
Rabit
sxm North Center Southl
Rabit 53m Rabit Skn Rahit Skm Eastl
i L 30(PF=0 86) ML3M
SO(FF=0.65) 40(FR=086)  Gouth? East?
WA SPg gam
N4 p HE
WASP
o2km | N2 02km
p NO
WASP
02xm
pH10
WASP
Bll 0.2xm
g8
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@YPLl=Bample1 th/Bamplet ~tb
@IT=35
@ERS=1e-5 Qmaton Dale for Soth
@NM=Examplel Hyhfedem and tow Vodage
@BS=1 Systen
@SL=HbBus
@PF=00
@BLS
*CODE  NF NT W_CODE LENGTH
inet MBus North RABIT 5
Line2 North Center RABIT 5 Line Dt
Line3 Center South1 RABIT 5
Lina4 Southi East! RABIT 5
@BTS
*CODE NF NT T_CODE FTAP A HghVadiu
RMT  Hus  MBus  HM30 100 1.00 Tangbimer Votage
(1] 3] South1 South2  ML500 100 1.00 tiiz System Dak
012 Eastl Ease ML300  1.00 1.60
@ND
CODE  WS(%) PS(%) QG(%)  PIC%) QL% SC(%)
HBus 102 40060 2000 0000 0.000 [
@NOLW(FF=88)
Notth 10 fbde taka
Canter 40
South! 30
East! 30
@LVSouth2
@NET :} South2 N ANT 0.2
82 NI N2 ANT 03 hebwod | Low Voltage
B4 Nl N4 ANT 0.2 o Systen tah
83 N2 L ¢ ANT 0.2
@MNET BS South2 N5 ANT 0.2
B6 N5 NG ANT 005
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Bth A (o

Y oy Lakzsh
Netwark Member Power | Load CGurrent on from-node of nirst
Name Branch factor | branch in Network (A)
R-phase S-phase 1-phase
B1 61,682,803 B4 ou2 120 140 100
g5 B5,86,87 082 130 150 110
Y oas sl
Network Member Power | Lead Current on FromNode "ol "First
Name Branch Factor | Branch in Network (A)
R-phase S-phase T-pnase
B8 [21:] us 200 180 240
B3 84,810, uy ] 0] 100
B4
(U3) gl Judt i
Node Power Faclor / Phase Angle Lump Load Current {A)
Name R-phase | S-phase [ T-phase
No 1 NZ 90 degrees {Lapacitor) li] 30 30
No.2 N1D 0.75 50 A0 50
No.3 N1D 90U degrees (L apacitor) 100 100 100
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@oluas P Cailll Jydom L ¥-0 Sl
ECONO.TBL *
@MU=1008JD
EVALL=2564 Common Data — Currency
EVALM=2061 Und, Vale of Losses, Base
EVALH=2186 *Loss evaluation constant System Capacly

&8s=1 *IMVABASE

©TR=340M
34GMS00 50
4GME30 63

*INE DATA %Capacity Costlkmr%Resliance Nauh[ai Line Resistance Unit Investment Cost

EWR=30H
RABIT 1057 42
DOG 158808
@WR=40H

ANT 1222
WASP 19408
&z

©NM=Exampie1
EMUE=3 / 11,000

@TRYHV(3¥0 415) 34CGMI3OH 44— SiludyCase Introdicton of Hgher Volage Syslem
40H 4——— Study Case. Constrxction of Same Volage Systemn

QTRYSV(0 415)
ez

*33/0 415
16125 168
16925 1323

3Ky ACSR Overhead Iine

13285 00575
13285 10268
*0 415Ky Overhead
11250 363 209
11250 181 786

Ground Moutnted
0074
0067

Transtormer Loss Rdle ara

0 Canductor Resistance
g
lne
363 209
1B1 786
@z

OPI chils | §~8 Jita
OPI + g *

Desigrating Colurmnal Currency Unit
For example, MUE=3 means that Currency Unit

@2 Endof Fila
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87 o N ANT 015
@LVEas
@NET B8 East? N WASP 08
@NET B9 e M WASP 0.2 Metworic ol | Low Voltage
B10 "o N1D WASR 02 System thia
Bl N0 N11 WASE 02
@ILVSouth2(PF=82)
@NET B 120 140 100
B5 130 150 110
@IPLUS  N2(PAOD) 30 30 a0 Curent Dofa
@INVEaa2
@NET B8 200 180 240
B9 100 80 100
@L N1 O(PF=75) 50 4 50
@IPLUS  NID(PA=30) 100 100 100
@MI1.0 @Mt Magnavicaton of Load
@z @2: End of thla
B Jpdr Y=o J
ftb v Ju. *
@85=1
@TR=330415 *iedeumiow \bltage 33/4
*CODE  CAR(Y) TCL%)  XT4Y T
ML300 30 2097 12.84 0 058 Tansomer Cal
ML500 50 169 838 0.074
BTR=132123 *HghMedeun ‘bltage 132/33
*CODE  CAR(%) TCL(%)  XTCLY  TILCR)
Hv30 3000 001527 0358 2.383
@WR=33
*CODE  CAPRC%)  R(%Am)  X(RAm)  Yi2(%km)
RABIT 105742 0057644 0.035845 O 150380
@WR0.415 Coxndudor tala
*CODE  CAP(%) R(%) X(%Am) Rn(%)
WASP 10408 181788 150.140 181788
ANT 12.22 363200 171925 363200
ez @2 End of tata




ezl HIA
Made Men(Wedeg)  \E-n(Wedeg) \t-n(vdeg) Wh(vedeg)
Soumth? 237.95¢ -1.0 237.95¢1210 237.95¢ 1100 DOD< 0.0 Vokage
M 227.20¢ D5 224.88¢1204 22070< 118.3 3 84¢-126.1 by Bach Phiase
N2 221.08¢ 13 217.09<1210 225.08¢< 1185 $526¢1262
N4 225.10¢ -06 222.48¢1204 227.91< 1180.3 3.36¢-1264
N3 218.71¢ -1d4 21441¢1212 223.02< 1184 4.30¢-1262
N5 226.50< 02 224.52¢110.7 228.60¢ 1201 3.25¢1259 R 2t of Power
NG 22487< 0.4 222.53¢<1190.5 227.20< 1203 3 66<-1259 fow
NF 22202¢ 04 210.31¢1194 224.74¢ 1203 3.95¢-12589 Calettation o
Llow lYoXage
((Branch Curent Information)) System
Branch From To (A IEEA) #(A) hi(A<deg)  LosskW)
B1 South2 Nl 1064 1259 872 345<¢540 3472
B2 N1 N 560 661 464 1014532 0.848 Power Fow of
b4 N1 N 267 311 222 774541  0.098 Branch
B3 N2 N3 2867 3.0 222 794541 0.108
B5  South? N5 1300 1500 1100 348<54.1 3.848
BG N5 N3 850 750 550 17.3<541 0.316
B7 NG N? 488 563 413 13.0¢541 0242
((Branch PQ Information))
Branch From To  POfom(Whwer) POto(dloar)  Loss(ng
B South2 NI( 708, 276)( 5245, 164 3472
B2 Ni N( 377, 68) 145, -9.9) 0848
B4 N MC 148, 105( 00, 00) 0098 losss in
B3 74 N3¢ 145, 10.0)( 09, 00) 0.108 Branch
B5  South? NS¢ 761, 53.1)( 356, 260) 3.846 3 Prase Tokal)
b6 Ny M3( 3568, 260)( 265 195 0316
B? N N( 285, 1935)( 00, 09y 0242

((LVSouth2 loss summand)

PsQith  Loss(e)  Rate(%)  Mnb [Node-Phase]

[NET B} 70.78 453
[NET B5]  76.10 4.40
vV  South2Tetal] 14687 8.93

630 214.41[ N3-$]
579 21931 N?-8)
608  214.41[ N3-$)
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=====Eamplel] 100percent=1.0MVA Mi=1.000000 *===m=mmsx

[Node Inbrmaton}

f-o0

(Jeo E_,J-i .50
PQO ik 0-0 Jia

el of Fower
CODE v v ANGLE Fgen Ogen Pload Qload $0 Fow Caloation
W) () @ege) (B D B B O | e
MBus 335610168 -0309 000 000 000 000 OO0 Vokage Systent
Nonh 333510107 -0332 000 o000 2000 1780 0.00
Center 331910058 -0353 000 600 4000 2373 000 Voktage
South!  33.08100.25 -0.370 000 000 3000 1780 000 toad
East! 33.03100.09 -0.38¢ 000 000 3000 3780 O0OOO
HBus 134.8410200 0000 16300 8573 000 000 0.00
Southz 0.4 9031 5000 000 000 1462 807 QOO0
Eas? 041 9954 1370 000 000 137¢ 098 000 Fower Fow
TOTAL 163.00 8573 15838 88.19 0.00 o Branch

[Branch Informahon(Uns: %)}

CODE NF NT  P(NF->) G(NF->) PC2NT) OC>NT) Ploss  (Olods
Line1 MBus North 18605 846 15086 848 082 -0.25
LineZ North Center 1298 67.0 12900 675 060 -044
Linel Center Southi 890 43.7 88.7 444 028 -0.83
lned  Southl Easti 439 183 48 196 007 -0.76
HJT HBus MBus 1630 857 1605 846 251 I3
o7y South1 South2 148 83 14.7 81 012 029
orz Eastl East2 138 1.2 137 1.0 011 024 loses
TOTAL 4.6 05
[Loss summan(lnit. %))
M Pg Fl  Line Leopp Lleore Total Rate  ‘Mnn[Node]
1.00 1630 1584 187 0.5 259 461 283 93.3![South2] fo sl of Power
Row
Caknsation
«e=<L\S0Uth2--- about Low
volage Sysesm

((Node \bltage Inbrmation))
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* This result was calculated wth PFLOW program developed by  *

*Tokyo Electric Power Service Company, Limited (TEPSCO Japan) *

*[Example] 100percant=1 OMVA
Ml=1 00DQQQ *oestamiritoras

{Node Information]

CODE v V' ANGLE Pgen Qgen Pload Qload SC
{kvl (%) (degres) (%) (%) (%) (%) (%)
MBus 335510168 -03f0 000 000 000 COD OOD
Moth 333510107 -0335 000 000 3000 1760 000
Cenler 331910058 -D358 000 000 4000 2373 000
Southt 330810025 -0378 OO0 06O 3060 1780 000
East! 330310008 -0352 0OC 00O 3000 1780 OO0
HBus 1346410200 00600 16378 8508 000 (000 Q@D
South2 041 9933 1019 000 OO0 448 781 D0DD
East2 041 9958 -1437 000 GO0 1428 0S5 000
TOTAL 16378 8508 15915 B551 000

[Branch Information(Unit %))

CODE NF NT P{NF->) Q{NF-») P{->NT) @{->NT) Ploss Qloss
Linet MBus Noth 1613 B39 1603 842 D092 -D25
Line2 Noth  Cenfer 1304 664 1297 668 061 -044
Lined  Cenler  Soulhl 897 431 895 437 028 -063
Lined  Southt East1 445 179 444 186 007 -076

HMT HBus MBus 1638 851 1613 839 251 114

DT1  Southi  Souh2 158 81 149 78 012 0.24

DT2 Easti Easi2 i4.4 08 143 06 012 026

TOTAL 46 -04

{Loss summary{Unt:%)]

Mi Pg Pi  Lkne tcopp Lcore Total Rate Vmin[Node]
100 1638 1592 1.88 (016 259 4.63 282 993350uth2

~--<LVSouth2>-—
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((Node \bltage Information))
Node MWnQ\édeg)  “snV<deg)  -n(<deg)  Vh(Vedeg)
Eas2 238.51¢< -1.4 238.51<-1214 238.51< 11856 0.00¢< 00
N3 210.87¢< -9.7 218.62<-1203 206.03¢ 109.8 7.08¢ 48.1
N9 208.76<-12.0 217.38<-1314 201.93< 1074 10.13< 40.7
NIO 205.00<-142 217.71<-1333 200.27¢< 105.2 11.38< 38.2
NIl 204.68<-14.2 217.70<-133.3 199.85¢ 1052 1106< 385

((Branch Curent Inbrmaton))

Branch  From To  HAIEEA) M) Ih(Adeg)  Lossh
B8 Eas; N 1846 1805 2232 40.6¢1138 10.971
B9 N N 076 820 977 420<1578 1.489
B10 N NIO 879 806 879 317<1560 1.195
B N10 N1 171 88 172 10.4<1543 0020

{(Branch PQ Infrmation))

Branch From To POfromEWhwer) PQlofdWloar) Losskvi
B3 East2 N3( 137.0, 9.8)( 474, -32.8) 1097t
B9 [ NI( 474, -328)( 374, -37.2) 1469
Bi0 1] NIO¢ 374, 37.2)( 207, -403) 1195
Bl NiD NIf( 80, 28)( 00, 00) 0020

((LVEast2 loss summang)
Ps(an) LosakW¥) Rate(®) ‘“dinn [Node-Phase]
[MET B3] 137.04 10.97 8.01 206.03f HB-T)

[NET B9)  47.40 2,68 566  190.85[  NitT)
[V  Eas@Toml] 137.04  13.65 996  199.85(  NILT]

[Loss summanUnit: %))
M Pg Pi Une Lcopp Llecore Total Rate  \ininNode)
100 1830 1584 413 045 259 687 421 8I4NU(Eas)T)]

e st of Power
fow
Gikulalon  on
Low Vokage
Systent
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{{Node Voltage Information))
Node Vrn{V<deg) Vsn{¥<deg) Vin{Vedeg) Vn{V<deg)
East? 23859« -14 23958<1214 238359<1186 080« QO
NB 211 36<-106 21905¢1299 20651<1088 B43<518
N3 207 54<-131 21787<1321 20268<1061 1062<466
NiD 20599<-154 21840<-1341 201 19<1038 11 88<438
N1t 20557<-154 21836<1341 20077<1038 1157<442

((Branch Current Information))

Branch From To  ife(A) (A} I(A) InfA<deq)  Loss(KW)
a8 East? NB 1928 1751 2321 5314<1087 12058
B9 NB N3 1047 851 1052 42B8<1514 1665
B10 NG N10 930 826 834 324<1533 1317
B11 N10 N1t 177 72 178 105<1456 0D

((Branch PQ Information)}

Branch From To Pofrom(kWkvar} PQto{kWkvar) Loss{kV
B8 East2 NB( 1428, 56)( 497, -363 12058
B9 N8 Na({ 497, -363/)( 387 -398 1665
B0 N3 N10{ 387 -39E( 305 -417) 1317
a1 N10 N1t( 86, 16( 00 00 o002

{{LVEast2 loss summaty))
Ps(kW)  Loss(kW) Rate(%) Vrmin{Node-Phase]
INET B8) 14280 1206 844 206 51] NET)
INET B4} 497 300 604 20077[ N11-T]
{Lv  Easi2Totaj 14280 1506 1085 20077( N11-T)

[Loss summary {Unit %))
Ml Pg Pl Line Leopp Leore Tolal Rate  Vmin{Node]
100 4638 1582 429 016 253 7.03 429 BI79NVI(Easty-T]

WW-1o
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((Mode Voltage Information))

Node
South2
N1
N2
N4
N3
NS
NG
N7

Vr-n{V<dag)

238 00«
227 23«
220 96+
22513«
21B 60«
226 51«
224 81+=
2N 96«

-1.0
-06
14
.06
A5
02
03
03

Vs-n(V<deg)

23800<121 0
224 B1<-1205
216 95<-121 3
22241<-120 6
214.29<-121.4
224 47<-119 7
22247=-11886
219 24<-118 5

{(Branch Current Information))

Branch
B1
B2
BA
B3
BS
B6
B7

From
South2
N1
N1
N2
South2
N5
NGB

To

{(Branch PQ Information))

N1
N2
N4
N3
N5
N6
N7

Branch From To
B1 South? N1
B2 N1 N2 {
B4 N1 N4 (
B3 N2 Na(
B5  South2 N&{
B6 N5 NG (
B7 NG N7 {
({LVSouih2 loss summary))
Ps{kwW)
INET B1) 7169
[NET BS] 7704
[Lv SouthZTotal] 14874

Vin(V=deg)

23800<1180D

225 65<1183
224 98<1184

227 86<1192

22292<1183

228 56<120 1
227 15<1202
22469<1202

Vn(V<dag)

oo 0O

3841250
526<-1251

336<-1251

4 301252

325<-124 9

3661248
305<-1249

Ife(A) Ifs(A) IN(A) In(A<deg)  Less(kW)

107.0
566
26.7
267

1300
650
4B 8

1264
667
1
311

1500 1
750
563

PQfrom{kW, kvar)

ny,
382
15.0,
147,
7o,
361,
26.8,

Loss(dW)  Rale(%)

459
440
849

26.49 ¢
51K
103¢
8¢
s181¢
254
12.0¢(

640
572
605

878
47.0
222
222
100
55.0
413

PQto
532,
147,
0.0,
oo,
361,
26B,
00,

3455850
191« 549
T7<551
77551
346<551
17 3= 551
130= 551

(KW kvar)

15.4)
A0 1)
00)
00
254
180)
00)

3512
0872
6098
o1ioe
JB46
0 316
0242

LosstkW)
3512
0872
00eg
D108
346
0316
0242

Vmin [Node-Phasa]

214 29¢ N3]
218 24 N7-5]
214 29[ N3-5]
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(PFLOW) sudh st obld - L1 2sli 1-o-0
b U Ge e LhpE b na [ e plB Lo 558l 505 bl 2l ol 2 0y
e Example 1) 100percent = 1.0MVA MI=1.000000**********
Yoo N V-0 dgadl b e g LS 5,00 G0 bl il oy e U o
saiall g V-0 Jyadi
ltem Unil Explanation
CODE - Node Name
v kv Node Vollage
v % Node Voltage against Rated Voltage { 100%)
ANGLE | degree Phase Angle [ degree af Slack Node)
Pgen %6 Active Fower of Generatars against Sysiem Base Capaciy
Qagen % Reacive Power of (Generators against System tase Capaciy
Fload % Active Power of Load against System Hase Capacity
Qload ki reactive Powar of Load against System Base Capaciy
st 1 Capacty of Capactor or Gapaciy of Reactor with Minus Sign
(pUzdd Sl 1 Gl Jlis sUaali 2ol ot el L L)
eA e Yoo dsk
ltem Unit | Explanation
CODE - Branch Name
NF - ‘From Node” Name
NT - ‘1o Node” Name
P{NF-3} % | Acliva Power al From-Node’
Q{NF->) % Reacdlive Power at From-Node’
Fl->NT} % Active Fower al 'To-Nods’
QF>NT) % Reaclive Power at To-Node”
Fless a Aclive Power Loss within Branch
Qloss % Keactive Powar Loss within Branch
(plald Lol V1 dedl Llae slhaalt L2 o Lol i 30)
EJJ.E.“ Kt Y-o JJJL_‘
Item Unit | Explanation
i Magniication of Load (See Chapier 4 Confrol Word @M}
Fq . Total Active Power of Generators
Pl % Total Active Power of Load
Lline 7 TotalLine Losses
Ccopp Ta Total Copper Losses of Transformers
Lcore F ‘iotal Core Losses of Transformers
Total % Total of Line, Lcopp and Lcore
Rate o Loss Rate
Vmin % Lowest Voltage in MV System
|Node] - Node with Lowesl Vallage

(Pl Ll Gt e slaald i a2 gt o)) 200)

V-0
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M[ExEmple1] 1Eﬁnn—nnn!—.—4 LITAN W TIE Walalal

Result of Optimézation Calcuialion on Introduction of Hgher Volage System

=<Higher VoRage introduction >> [MU $JD]
DEST LINE TRFM LOC  Open LOLDLNEWLREDBNFIT COST(MU)NETB
NODE CODE CODE (km) Branch (KW} (kW) (kW) (MU)LINE TRFM (MU)
—-<330.415kV J4GMIICH of=0 70 osl= 0 OC be= 0>--

[SouthZ]
MNa Profiatie Case Obttained for [South2}
ForfEast?], Folbwngs are Net-Benelicral Cases
[East2]

The Most Oplimal Case

<<Same V line construction >= MU 1JD)

BRANCH NEWLINE LENG LOLD LNEW LRED BNFIT COST NETB
km)  0WN) 00V} (MU} (MUY (MU)  (MU)

<D 415KV 40H 0f=0 70 bc= 0>
[LVSouth2]
Bl WASP 02 34 1% 23 585 235 360
BS WASP 02 38 13 25 65 25 427 Result of
{LVEast?) Optirnizaton
BE  WASP 06 107 54 54 1373 675 698 Cafcuiation on
Total 10 180 78 102 2611 1125 1486 Reinforcement of
New Lne at Same

*This result was calculated wih PLOPT program developed by = Votage

* Tokyo Electric Power Service Compary, Limited (TEPSCO Japan) *

A WG J e L] 2 6-o
st e g A ol s Sy limls b 05§50 o A Lol it

\Y -0



Jelsld &t
(PLOPT) Ul janiss ol bl 7 5 dasli Y-0-0
S Lo Jol ibd p Jtal Sl aiss el cbiles s
et (Example1) 100percent=1.0MVA Mi=1.000 > =*"
.w<<Higher Voltage introduction>>[MU:1000JD})»
CA=8 Jaddl B e ét‘Jl Sl yous
Aol il g Juto) e LAl adsag J:.l bl C‘L" A-0 Jyadt
{tam Unit | Explanalion
| - [Node Name of the Beginning of Higher Voltage Systam]
OE=T . Node Name at the £End of Examined Roule
LINE - Selected Conductor in Code Name
THRFM - Selected fransiormer in Code Name
LOG km | Distance of New lransformer Location from "] {beginning Point of MV
Line)
Open - Upen Foinl of Existing Lowar Voltage Syslem Open point of lowét volfage

syslem 15 indicated '’ as to-side of the branch and ‘' as from-side of the open
lower voltage branch
OLD kW | Losses before Tnlroduction of Higher Vollage System
LNEW kW | Losses after Infroduction of Higher Voltage Sysiem
LtREY kKW | Loss Keduction in kv

[ BRFTT n Benelit dug 10 Loss Reduction Tor Stidy Period
COST 1 Construction Cost (Investiment) of Higher Voltage Line
LINE
GuUsl v onstruction Uast {investment) of Step-Uown Transformers
TRFM
ETB K Net Benefil 9 (= HBenelil dus 10 Loss Reduction — Cost due faTnvesiment)

gLyl ;JJ.L-J-lUJ aMmy pSoh it s NETB (COST (BNFIT 5 20 i 201 bay g8y dhandi 315 (3
fLi J...ul.! o Lg)’.a]l uU-l u.! I[MU ]' o u.! a.a-...a,l'l Lol 2y 0PIl cul u" @MUE

u_a_.,d Sl e TR TS BN LA e bl Ju 3,3 @slas VI BT 4 usLaJl bl (Y
AV AT il VB ) e ) Ayl 55 S5 8L

Lyl kg B ol

L bty e pne B pds LRl ey e lat oy bl o315

.<<Same V line construction >> { MU:1000JD)

L4 ek o o= R

o ookl Ul g 0 ea e S gl e S e ot B el ol B ol 2 0

S 3,8 P 3 gl o Dulpall Gz bl o fd puais A1 21 5] o L oo pal]

PRyl B AN oS g v ol Rk B (SU A e gty e o o BLSY Shall

Chl ) ety bt oly e GU W) el olbs il 4-0 Jyadt

flem Unit T Explanaiion
1 - |Block name]
BRANCH - Hranch Nama 1n code
NEWLNE |- ~oelected Conductor in Conductor Code
LENG Km | Length of the Branch
LOLY kv¥ | Losses batore NewLine installation
INEW kW | Losses aiter Gonstruction of New Line
 BNFIT T Denelt due To Loss Reduction Tof Study Perod
COST K Cost due {o Investmant on New Line
NETH K NetHBenelt 9

G)LAJ\'I JJ..'IJJU’ @mMu r‘aJl,A[,LwNETB L0857 . BNFIT:_,_U 44_,-«11 l)_,_,—s_’ it By \
C-"'L‘ LB e g alall Lt 4 (MU 3,0 o Bvs M Laadl iy . OPI il u" @MUE

-2 I PO [ 1 | A.dS.H.hl.aJlu.a.uuu: 2Lt O 30Ty (galaiVL el ga L,.nl.a.il Lt (Y
AV AT el Y B ) Tl 3 U3k 6L

‘o -0
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Saall GJS- -2 J_,.JJ_-‘

Item Unit Explanation

Node - Node Name

Vr-n{V<deg) | Voit, degree Voltage across K-phase and Neulral Line
Vs-n[V<deg) | Voit, degree Voltage across S-phasa and Nneutral Line
Vin{V<deg) [ Volt, degree Voltage across T-phase and Neutral Line
vn(V<deg) Volt, degree NeutralLine Valtage

.(oL;JJY| alae :J_"ij o _,_,Hl J-u_’lj :J)kji J-u_,l_})

Q¥ P o=8 Jyad|

item Unit Explanation
Branch - dranch Name
From - ‘FromNode Name
To - *I'o-Node” Name
Ay A R phase Current in Ampera
I1s(A) A S phase Gurrent in Ampere
{ftA) A 1 pnase Cutrent in Ampere
lin{A<deq) A, deg Neutral Line Current in Ampere and Phase Angle
Loss(kW) KW Losses within Branch
(V) gl o 3-0 Jyadt
ltem Unit Explanation
Branch - Hranch Name
From - rFrom-Node Nama
To - To-Nade Name

PQfrom{EWkvar) KWiKVa [ Active and Reactive Power at From-Node’

Plta(kVW kvar} KW.Ekva | Active and Reactive Fower at To-Node

Lo55(kW) KW Loss wathin Branch

bl aaie. At ¥-0 Jyadl

item Uni Explanation

(7] - (Network name)

Ps{kW) - Total Active Power of Netwark
TOSS{KW] Tolal Network Losses

[ RateE] % Network Toss Rals
Vi v Lowest Voltage in Network
[NOGe-Piiase] - Lowest Voltage Node and Phase

VE-0
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Load Load current at | Reactive load | Capacity of
current  at | off peak curent at  off | capacitors

peak peak
200A T00A 57A" ATKVA®

"S57TA=100AXY (1-082%  S7AXA15VX ./ 3=41kVA

Al aslpay b
A a5 e dgeasli PELOW 7 0l pliscaly bl pols -0 S0y Y=o JS8 i g
o5 S g AN G 0o 3 gl L aials Bl Jlal b ol S JAE (2 EXDY oyl plch
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il Jall 3t o A3l e )5 Jolas ddE Jort e Byl Gadis ol CEST das W o2y
Yo g Gl Gl G b pe g dill Ipb e DL B e ga CBSL J2YE wB 1) 3,00 e 5
CBadmze pg B o 0555y o Wpe A Lladll Ll Ladie LEMY S0y L5 g0 bl gdal
e g ools Tkl Lasos LW 23U e cleKdd Ll adt e sl oy 2B,

t.j:""f't}g‘:‘

i el V-1-0

e e Joga g DT2 foo dt . Y=0 JSaMy ped o gn LS g, an €EXY 2hp0 fih;h;,...a.-._
g N1 N DT2 Jo i opr S gl O s bt IS pddimys Lo il 2hsdl e Ldsll Lhad pil
Ml e 5 R0 e 3l g i e L 1S o 53 50 2 A NBS NT 0 a2y 3 0
sl pue 58 e b A gy el 2004 a5, 005 3 S gdaall Jadi 5 b e ki L5 N3
o gAY pa50al Jabes

EX2r aipuch ol ¥-0

Hé% DT1
—t—pr2
Im N7 N8
&
N2 *
-— [ ]
N3 N12 N9
»
N13__ & N10
N4
N1
TNS
N6

N4

JSAMEX2r a3

Sections | Lengt | Condcutar

h s
DT2.N1 | 20m LUAL18S
N1.N2 BOm WASP
N2.N3 180m | ANT
N3-N4 150m | ANT
N4.Nb 200m | GANT
N&.N6 200m | GANT
N2.N7 100m | ANT
NT7.N8 100m | ANT
NB8-N9 100m | ANT
NS.-N1C | 100m | GANT
N1o. HOm GANT
N1
NA.N12 | 100m | GANT
N4.N13 | 100m | GANT
NE.N14 | 100m | GANT
Load 2004 at the
current  at | sending end of a

peak fender
Load A half of peak
current at | current
off peak
Power factor | 082
s ol IS Lo S sy 0
L‘s.'l.ill alazal

Voo Jyadi
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ABlock]
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. DT1
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B Block

LT~ N

[Lass in LV System 7 79kw
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“295 9V94.3%)
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o el ydlly Sl
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01kVa EB DT1 B Block
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Blocks Load Heaclive Heactive Capaciies of Capaciors
Curtent | Load Load that can make Uniy
at Peak Current at ] Current at ] Power Faclor al the

Peak Off Peak Sending End of

Respective Blocks.

Total 200 1145 af £ HkVA
(=57 2% 415V 3)

A RN 67.8 335 ZARVA
(=33 9% 415V 3)

B 72 1.4 207 TEkVA
(220 7 % 415V %/ 3)

Sy

Sl pails o Se Ll sy Bl O b g gkl e (V) DL 2 e o dzald bl ot o
T8 Jpadt sl ity

AU hgay Slaw Y-8 Jyad

Gapdcities | Localions Cistances from | Distances from Secondary Bus
Secondary Bus of a | of a Substation to the Locations
Substation to the | of Capactors

Ends of Blocks
"Z5kVA NA{ADlock) | 770m 570m

(74% of a distance from the
sending end)

TekVA N9 [@block) [ £20m 2/0m

(64% of a distance from the
sending end))

AT 5 g o Lhlilly Lt £-T-0
3JJ.ijlaJ.ik,suL5.ﬂlr|.u._...LUa-erirthi‘_).saJ.GJu,s.uubL.a.z,h;1 0, 0= oa%...hc.éy
J..AIA\Vi AJ.AnJJJ]lrJ.ﬁ_, aJJ.ulu_lJAJ‘ \_’JL—L-"JL-‘-“ JL..U L.-PL FUwy ol CJL:J'“‘G{""‘
Jl_,."ul‘-u_,_).nlr.lﬁ_,a_,).ﬁ‘nﬁU’LJSUUJAJL.“L,A/AY i_,/AV iuAr_ﬂMa-Ul J-.J]AJ“. iJ
W el e 8- Jpadd 3 s U (RCC) paiscdl Ll Jabas o /A0 Ly j5 Jolas ol oda
J&ﬁ'bfﬂ)dﬂld—lhﬁ_’#]@ﬁ# \dAaJJJJlrJ-FaJJJJAJl‘JJLMdLnJHJ:LBJJ&“
G re cld YV, Ll el ol e puy, - 28 fpand Al Je Bl oo L 8
LJad
SRl Badlt b Jls W e S0 ae s p 3 IS e LS e 20d (K6 JUIL e g n LS
EX2y 25 palh ol 3 LSl oS 5 dagy J3 554800 Gis VE-0 Jyadd

fems Al Feak AU Peak
Gapacifor Hafore Alter nstaliation Helare After Installation
(Capacity) installat {16425KkVA) installation (16425KVA)
ion
Lurrent at Sending 200 EELY:] 100 B34
End{A} 87.4% of current 83 4% of current before
before nstallation installation
Heactive Power at | 823kV AT TRVA AT ZkVA O 1kVA
the LV Bus of the A
Substation
PowerLosses in 10.13 1.78 253 189
the LV System{kW) 76 8% of current 74.7% of current before
before installation installatron
Lowest Voltage(v) | 2035 2215 202 2253
(B84.9%) (92 4%} {B65%) (940%)
Highest Voltage(v) | 239b 2398 2396 Z33b
(100%) {100%:1 (100%) (100%)
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