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Abstract.

Nowadays, Substutions which funtion as linkages and: distri-

butan: for electrical power are increasing in numbers according to

public and organization 's demand. In this thysis we, therefore,

used computor in order to select and compare the designs of substation.

e also considered the important factors including electrical demand,

voltage and the linkage among the demanding substation. we also applied

computor for the arrangement of the equipment of the slibstation. From

¢keoe principles,

we can take them to desigr the single line diagram

for new substation.
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Standard Burden For 60 Cycle and 5 amp.
Characteristics ' Secondary Current
°f Registance | Inductance Izpedance Volt-Anps Powar Factor
ohms ah ohms
0.0% 0.116 0.1 245 0.9
0.18 0.232 0.2 5.0 0.9
0.k5 0.580 0.5 1245 °
0.5 243 " 1.0 25 0
1.0 b6 2.0 { 50. ‘ 0.5
2.0 | 9.2 4,0 . 100 1 0.5
4.0 |18 8.0 200 0.5
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Table 5.3 - Standard Accuracy Clagses and Limits of ICF

for Current Transformer for Metering Service

Linit of Transformer Correotion Factor Limit of
\ecuracy ; Powsr Factor
100% Rated Current 10% Rated Curreat . (Lagging)
Class it
. of Metered |
Min. Max. Min. Max. Power Load
1,2 0.988 1.012 0.976 . 1,024 0.6 - 1.0
006 0.9914 10006 00988 10012 006 - 100
0.3 0.997 1,003 0.99% 1.006 0.6 - 1.0
0.5 104995 * | 14005 * | 0,995 1,005 0.6 - 1.0 |

hese values also apply to 150% rated current.

Table 3,4 - Standard Accuracy Classes and Limits
of ICF for Potential Transformars

]
!

Lizite of Transformer Limits of Power Factor(Lsggingl
ccuracy . Correction Pactor ) of Metered Load
Class Min. Max. Min. - Max.
1.2 10.988 1.012 ‘ 0.6 1.0
0.6 0.994 . © 1,006 ) 0.6 1.0
0.3 0.997 1.003 0.6 1.0
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Skrvice

1.

2.

Burden

Accuracy

1

2.

Indoor or outdoor

Special service conditions

VA and p.f., or reaistance and reactance
Limiting conditions for possible future

change in burden .requirements

Desired accuracy at specified burden
Desired accuracy at highest burden

antiéipated for future requirements

Limiting Dimensions and Weight

Undervoltage and overvoltage Requirements

Overcurrent Requirements

1.

2.

Desired overcurrent accuracy
Desired mechnical rating
Desired thermal rating

Position of return conductor

with respect to transformer
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Fuses

1. Any special conditions pertaining

there to

Special Conditions

( 90 Manual of Instrument Transformer

294 Apparatue Deparment, General‘Electric)

*

¥
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regulation aNUTINAN 10%

]
Low-voltage circuit breaker :Tnv:umunﬁwm tated
t - - [} < .‘l v - -v ) )
voltage pUIILAYUD ll’c\:ﬂ’ﬂ‘ﬂlﬂ\iﬂﬂ'ﬂﬁﬂlﬁﬂ\]ﬂu maximum design voltage

N [}

’ - . =
, Minimum operating voltage WWIWNJ voltage M WIN breaker




102

v ]

[}
Circuit breaker FENBIUUNIT VAEDY l?Um‘I imouose test

] [ %]
%qﬂy*n’mm')u chopped-wave test Ml full-vave test Tnn‘luhaummu

14 micro-mecond I voltage mwn'mun'lm'mnumuvmhﬂu breaker

Y
#N insulation 4py breaker aimmmu'mmnmu'lﬂnTnuﬂaam“uL?mmm

< ' v L
nfeall BIL  9WMTEW uazlen bresker  9:limunminune impulse

»
90y feult ((gz switching surge r’r’u lightning InTnuﬂa’anﬁu_

- v v . { o
Tunari3anbreaker  uAloeuuy sevmaretalresnarwia i)
-~ Y 4 v 4'-: . = ¢
MBIL T nfp mrle breaker 1 impulse withstand -voltage M
9

voltage level ¥94 protective equipment {9U lightning arrester

- . < ¥ -:A £ - - o~ A: \ -
WID protective gap (iumu wnnmag‘lmwﬂumnmmmn‘u LRI AL NA
» .8 £ Y] »
impulse voltage ~$uludlunslln 9 uay protective oguipment 9:1n3

v

Yo b o< ' -4' Y -
futolaFunuvilaney lontdwduns ez Ly wAtef breaker 9= 1namunyaq

< (] Y ¢
Air bresker  guiailan laylomsWhpnanauluaamar dnly
@ v . uk:
U NBINVUA impulse withstand voltage ‘1‘)14\111 LWL impulse
< - N d' A 2 v
voltage  1U239T1an M Tl nmeiesvidins wun breaker 1n.

!
, 3, Freguency Rating “.uauf’,mu‘rm ﬂ"mi{ﬂ frequercy ratins W 60

'l'm?w;a’m'ﬁ: mw'wmqirﬂua:‘i;u o veumidu 5o Toifangdu. Tumaffm
T frequency Wo 2 r:nnT'; 'll;nr:vmnn:t?mur;ammﬁ\nuum breaker

‘IU"T:ﬂﬁTﬁ"Wﬁ’QJJLU;ﬂU"N‘lﬂ. UNYIN speed V;’N ‘1 993 breaker iqnnﬁ'utﬁu
loita '~>:Lﬂ’;\:uuuﬂaq'lﬂnmz;wv;muﬁl. nafe 1 ladalurzuy 60 lriha

] [} < -
(i 1/60 Juat, unlurzuy 5o leida szituidoe 1/50 Juam.

4, Continuous Current Rating L ﬁuwmﬂmmamr lltWI bregker

AWAT 09 ru'lmauanamnaﬂnua%ﬂumummuﬂﬂn mmmau n et
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. ' ¥ v '
load current 984999TW breaker yzfiilnlmtaeniuduing v rating

t 4 - »
ﬁv:ﬁﬁ continuous MVA rating 1mv1nuanm 3 x ( continuous amperes)
¥

1 ] v
x (KV roting)  wazwirejy 1,000 (wevdlwilu MVA

S. Momentary Current Rating 1Uﬁmzlﬁﬂ fault M?B short circuit

nre ud1ﬁ1uvavrv ﬂrvTvunrvnnunqvnaqadquhrQImtnaurn hBMl?nﬁ 1/100
v & 0

1u1mmanVﬁnLnn fault’ uaanv~annﬁaqauqqrunxriTuimtnana 1 11 (ﬂrﬂ%

5-23) ﬂf:uﬂﬁl;ﬁﬂ total asymmetrical current %quunaaﬁgﬂu A.C.

o

symmetrical component Ml D.C. component #mfy A.C. component

1 V ) s *
component ’Hﬁﬁﬁuadﬁuﬂlﬂﬂﬂlﬂu sine wave @9 D.C. component
& '
'Uhﬁﬂdﬂﬂﬂﬂuufﬂlﬂﬂ fault ua:v:anaqtﬂugudiuimtnaﬂa 2 uy Momentary
f
current HﬁHUUWMQW lﬁuﬂﬁ rms 993 total asymmetrical current Tu
1 4 t I v w

lotRaurn breaker  ¥=MAEWAT DFUNT zualA LI L0 (Wumaltaaw ¥ W™

Tmha via 1/100 T4 1/50 Suty Tnuvaonsy

Momentary current rating = Max, asymmetrical current
5 -

! -
6. Fpur- Second Zurrent Rating.®q ﬂ?uqmmaqny:uaﬁ breaker gayqro

} 7
sewulniduigaruan 4 Sum Tnutlanest

a

tf w L] & t
uaumaanrzudhii fa Ay (rms) gaanrzudneuimiethnty
uaavnnlﬂn fault wartiniaen 1 i uiadufl) breaker  yngg

ﬂﬂﬁﬁ

Rated four-second current = Rated maximum interrupting current

= 1 x Rated momentary current
) 71 .
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Toto! ctyrmnmool current !

A///’ OCcompongnt
AC symmetncol component

"l.\“| A

!
]
1 R .
[ .
: —— Time
/ Vol i '
v :

¢
rﬂi 5-23, éhum:ﬂaqn::uﬂnmztﬁn short circuit fault

- ——,

Amperes

L t
‘nu'luww nre uaunan ez LTUPALTEMA total asymmetrical wave
1¢unn1nlﬂu A.C. svmmetrical component

M D.O. com-onent

€

% [}
f iy low-voltage breaker  mauynfivs lun Wun rating 3

v 7]
17 {5 breaker ﬂy:lnuﬁﬁh?:ﬁ direct acting overload trip
ty v
Ursnausyniuuad

-
]

] [ ) 1Y
7. Interrupting Current Rating #f AYrms  94nTzudMLIATUl Uansh

[] [}
breaker interrupt wig BnTywielusus?h contact 18y breaker wraneaniu

[} . v [} [} [ ]
Tuamdeniin fault ey drzywlintu 8 leiha oie Tunrim

v v v

[ B
operating voltage  ly|ufl rated voltage (89 nmunm&'z'mmuamu

Amp.at operating voltage = (amperes at rated voltage) x ‘rated voltage
operating voltage




. : v | 4 v 4 .
In?erruptlng current ﬁ'?:iﬂﬂh'ﬁﬂﬁﬂﬂq operating duty
. v 3

cycle 1993 breaaker (gnﬂ 10) Uar recovery voltage oy

]
8. Interrupting MVA rating wfp 'arc MVA'" BppA 3-phase MVA  qpq

[ § .
breaker |UpLzW interrupt FaRAngnT -

Rated interrupted MVA

= (Mag. kv design voltage) x (interrupting current) x 1.73
1,000 '

g, Time Rating

' ‘
Interrupting time ﬁa 931737 2wqy trip coil gn

. B 5 . 5 va‘:‘ "'
energise vunan:uﬂgn interrupt llaz1an arc gﬂﬂUﬂUM I LU
1 v

tavepar it 8 loiha via 8/50 Sudwibnr susadt so loiha

-

(]
. Reclosing time £ FI91287T w1y trip coil gn energize

W - Jh E L\ | & v
UM contract 989 breaker  NEUNAGUIARUANAT WY WAl Arnfieslgiaan
1 ' .
Urzual 20-30 17iRauT s sums s

v

[} v
10. Duty Cycle. (Nalfin fault Tu waz breaker trip peNla"
v ] 1] v
automatic reclosing o Wdy breaker naUaniﬂiuu %d1w11ﬁ1
[ ] v (K7 . 1}
~ o E o
Urzuau 20-30 loifadanariuaues unowan fault lureeriudaly clear pon
. < R V‘ o i %3 &,
10 vreaker Mz trip aonsnidumITuged warnezdundutaalilmidn uas
€ v:‘:v -: .d ' ‘ .
?:lﬂﬂﬂdﬂﬂﬁﬂﬂiﬂl?ﬂﬂ 1 aryivay fault ﬁbTu clear ﬂaﬂlﬂ taz breaker
[} [] [V (% [J
Jelu lock out (Reluswareezfinduienluledn) nrdueztrio gmila o
] (7} [ ]

] )
. #anal tTunM unit operation 13uuiiurswdqa CO (wauawan close-

open)
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. N P oy ! L A :
rTysiaanrsuIng unit OPQrétlon ?ﬂ“ﬁd | “TﬁnﬂqﬁﬂﬂUU“ﬁQ

<! [} [ | . I v ] v ¢ E

nAprruziqany breaker  qedunranaly waIeAnHin trip fBnuAdNL 9EAY
v [} < 1 v

Tumﬁt?atm*lnnqnunnanutuyn:auu?aﬂqwunaanwrnwuanwwzﬂaaaavr waziTnes

[ 1 4 L 4

[]
(FoutitursWs (sunn naenarletianfl 15 JuAt Higuu CO + 15 sec. + CO

¥ v : ~ . Cox Y ‘
naInrl gLt 1 uAiniduy CO + 1 min. + (unu 9an tuaunAs
¢ 14

t
- v -
"In & (D0 " 199798 breaker |UANKLEAINANINAY 1TUNIY operating duty
cycle

v v [ Y l

1nnnqqn1ua€1uﬂa 7 11 interruvnting current rating 989

v ] i v L 4

L o . < (]

breaker yy ﬂUﬂgﬁU operating duty cycle Yrenarwlanay MmN
[ 190 ‘
AU breaker ﬂ%[iuqﬁﬁ uﬁﬁlﬁ% operating dyty cycle nany
] [ ! >

. 4 4~¢ :
m1g0y interrupting current TR ALY ﬁﬂfl%ﬂu interrupting
. T v ¢
current rating 99y breaker Fertiuna et operating duty cycle
] N g v v t 4
fulfuafy uasifmirs lomlueell AsA Falemauwun operating dyty cycle

PN : . > 1
ﬂuuﬁqiutﬂuuﬁnrgqu l?Uﬂ?ﬁ standard operating duty cycle n3u

[ ]
Breaker gguqﬁiug : €0 + 15 sec. + CO

v
Breaker TUAR 25 KVA  JWUITIWUMN low voltage

v

breaker MY : CO + 2 min. + CO

v ]
Breaker Tnu?a interrupting capacity nﬁTnu1ur=q duty
. .

L
cycle 10 ﬂaﬂﬁﬁ base UU standard operating duty cycle

4' 4. dlﬂlfv - E |3
a4 1NB9970 breaker  PANNJLTINSTI 9 WU NATHY opera-

t v v v,V '
. - a »
ting duty cycle  ihezlulmfanranan standrd  gromutigunly uneses
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v ] ’ '

nwuﬂuﬁunaqnwrua~tuuw.nnunaﬂﬁWﬂﬂqr.nu mqawvunnnweﬁ%1ﬂuna SUMY una'
1oy QUi ASA JaFwun duty cycle 11nn 3 W LwéTutﬂuuaanhaaoﬁh

standard interrupting performance ﬁqtﬂuuunu:ﬂhuﬁa Unusual Reclosing

Duty Cycle ﬁﬁ
Reclosing Duty Cycle 1 : O+ 15 sece + CO + 15 sec
+ CO + 15 sec. + Co

Reclosing Duty Cycle II : O + 0 sec. + CQ

Reclosing Puty Cycle TII : O +0 sec. + CO 4 15 sec

+:C0 + 15 sec., = CO

] ll

itaz reclosing duty cycle Luaqu aq#Tmlﬂu basis NYUR interrunting
current rating 994 breaker 1n

' '
Breaker %myqu interrupting rating %‘ standard opern-

ting duty cycle (u?ﬂnqq%[?un Usaal Reclosiﬂg Duty C&cle) ;; el
aéanﬂrwrﬁuéﬁﬁ Reclosing Duty Cycle I, IIyps III v:lﬂulﬁﬁTnﬁﬁ
NEMA " lp§avir curve gaufiya breaker rating factor 1 ﬁbuﬂnilu{ﬂ
7 5-2Ub
. . .
MUY (1) Breaker MWL  interrupting capacity 1,000 MVA 34,5 KV
;Hﬁ51ﬂq;% Reclosing Duty Cycle III V:ﬁ interrupting current rating
il 2 K
v : v '
33 1,000mva  filulmsen  duty cyele 19 ety
]

interrupting capacity % standard operating cycle

1 74
interrurting current - “ﬁ1NV1ﬂ§ﬂ¢ MVA x 1000 ;\/3& KVAxT
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axfil I = MVA x 1,000 = 1,000 x 1,000 = 17,000 amp.
~/3 x KVA 1,732 x 34.5

4
M curve @IMUMTY  breaker rating factor W 17,000 usuls
e v
.ﬂ"ﬂiﬁj Reclosing Duty Cycle 1" 86.5 %

'
v -
INTTRSUY interrupting rating W Reclosing Duty

. [ !
Cycle III 434 breaker flvzimifi 17,000 @ ,865

¢
15,700 wauwls

7 <18 \AOL Y )
Pos < mzcm I\‘.:ld
g %0 oo Al
e <
8 ”""oeo-c—o'ﬁl }‘1
L b TG
|- -
2.

4 .
{1]‘17; 5-24, Curve . #1UfUW1 . breaker rating factor”

v ¥

' v :
feyadh (2) Breaker  dufuaiill oo lflafaeer 23 kv % Reclosing

]
Duty Cucle I ¢ interrupting rating tmiln 2
L. ‘1
1IN UNST 23 Kv interrupting curfent H®M

I =1,000 x 1,000 = 25,000 amp.,
1.732 x 23




v )
97N curve v:ln factor 91,.5%

10¢

§
-
oy interrupting rating Tureer 23 gy W Reclesing

] 4
Duty Cucle I szimy 25,000 0.915 22,900 umulls

waneAn NEMA uﬂmnmgmw%mumm interrupting

current 994 breaker o duty cycle ﬂﬁi il Wﬂﬂuﬂﬂﬂﬁfﬁﬂﬂﬂiﬂ

Thﬂﬂﬁﬂh curve u uﬂ*ﬁﬂﬁ?hﬁﬂﬁmﬂf ﬂﬂULaﬁUﬂﬁ. 1UMUQ~1HuﬂﬂQTﬁUG“lﬂUﬂ

UL UAMATUNLRINEY factor Mﬂﬂﬂ?ﬂﬂﬂuﬁuﬂﬂiﬂﬁlQUﬂﬁﬂﬂﬁdlﬂlﬂﬂ

v 1 . -t
idea  guifuIfimTaY interrupting current “llﬁﬂuuﬂﬁqmﬂﬂﬁ” duty

>
cycle - TpudumdT tou

Breaker 3 interrupting current rating 20,000 amperse

standard operating cycle ( CO + 15 sce. = CO)

] t w
duty cycle e N ﬁhﬁ
Duty Cycle

Standard Duty Cycle, CO + 15 sec. CO

Duty Cycle I, O + 15 sec.+ CO + 15 sec.

* 4+ CO + 15 sec. &+ CO curve ).

Duty Cycle II, QO +0 sec. + CO curve)
Duty Cycle III, O+0 sec. + CO + 15 sec.

+CO + 15 sec. + CO ( curve)
0O+ 15 sec. + CO + 15 sec, CO
O+ 15 sec. + CO + 15 sec. + CO + 15 sec.

+ CO + 15 sec. + CO
0+ 5 sec. + CO

O+ 5 sece + CO+ 5 sece + CO+ 5 sec. + CO

=2,

- p
XU rating factor WY

Interrupting Capacity

Rating Factor

94 %
oL %
85 %

97 %

88 %

96 %
83%
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O+ 5 secs CO+ 5 sec. + C 8 %
O + O secey '+ CO + 15 sec.+ CO 89.5 %
0O+ 0 sec. + CO +'15 sec. CO + 15 sec
+ CO + 15 sec. + CO 7% %
. , vw vy
Duty Cycle faudnelsgramilily  duty cycle  ganfy
[] ‘t
breaker 'nmn'lmy Fwflsuanfaun 25 MVA continuous capacity gaun .

v v R
rquﬁﬁﬁﬁn low-voltage nquﬁa NEMA quﬂﬂﬁﬂq breaker rating factor

v ] v
Takanalift

B

C

D

E

Dutx Czcle
CO + 2 min. + CO

CO+ 2 min. + CO + 2 min. + CO + 2 min. + CO
Co + 30 sec. + CO + 3 sec. + Co + 30 sec. . CO

CO + O sece + CO + 0 sece + CO + 0 sec. + CO

F 300 eyclas Co at 15 min, intervils

G

H

Te¥11y unit eperating ﬂ?ﬂ reclesing time

*
breaker

CO + O sec. + CO + 30 sec., + Co + 75 sec, + CO
CO +15 sec. + CO + 30 sec. CO + 75 sec. CO
CO + 60 sec., Co + 60 sec. + CO

co + 15 sec; + CO

Interrupting Capacity

Rating Factor
100 %

70" %
60 %
25 %
30 %
30 %
Lo %
70 %
-60 %

[} [] Y (7 v v
nfeuamnugneladal s=faianlann () oaiaan

<

1 [} 1’
Seduimle Rimfiaa

v [}
- . | . . N .
Wumihgu vy interrupting capacity ﬁv:anaq ua:'lu

] ¥ | [} < [ ]
nriM breaker yhyquminwanniila reclosing time il o wiaiFunn

intsetaaeeus reclesing

1

! '
(1) U9TUyueey duyty cycle gaqiwalm breaker
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- | -4 . . .
nesyuminduinauy  interrupting capacity ﬁv:am

[ ] " v v 1 Y L ]
‘ - - .
#lly rating factor  (wa eeuniululefl molded-case
. K: - : .t
circuit breaker Wil INTAT breaker  qunll lulygwiy sutematic

reclosinge.

MLy rs inveny Circuit Breakers

v 1 /4
Circuit Breaker SauuMitzinwny voltage rating {mfall

) { v 1Y
1. Low-Voltage Circuit Bréaker  fp Wlafyseernrsusadbiulife 1,500
P4 ) % ¢ ' ’
Trauaz 219907 UudnT 309 3,000 Ta_amﬁumwgq

[ ]
2., MediumsVoltage Circuit Breaker

- 4.‘1".« - F

- el ot rnrzudadinaun 1,500
4 r'd

Taav D9 84,500 17am

. . & A4 A T
3, High-Voltage Circuit Breaker ) e TnrsuagfnIun 34,500

" Travauly

[} i v 4 (]

- . : L A4
flly circuit breaker Wainevrnrzudadl Aaun 1,500
rs 4
-

]
TQ&M!Uiﬂ t?unqw Power Circuit Breaker

o 12 ' '
MUY LNYEBY circuit breaker yu ﬁﬂr:tnﬁlum 1 Y
v b

2 ﬂT:lnMﬁﬂ (1) o0il circuit breaker ffyj (p) oil-less circuit

[]
«
breaker TWLNDANIIY air-break circuit breaker

o

ol air-blast
circuit breaker

] v v : ] >
noliftez 1 noRurutadnuuseng breaker  malifinuga i

(1) Air-Break Circuit Breaker (rating

: 120 v - 13.8 KV)



Molded-case circuit breaker (120 V ~ 600 V)

Air-Magnetic circuit breaker (120 V - 13.8 V)

(2) 0il Circuit Breaker (rating : 2.5 KV - 230 KV) .

Dead-tank
Impulse (or oil-blast)
Live-tank

Oil~poer (Or minimum-o0il or low-oil-content)

(3) Air-Blast Circuit Breaker (rating : 14.4 KV = 500 KV)

(1) Air-break Circuit Breaker

A AN
Air-break circuit breaker nﬁnﬂﬂ?nﬁﬂﬂﬂﬂﬂﬂdWUﬂﬁﬁﬁTﬂ?ﬂ
[] . v & { v
Tud 1 TnTesnauenas, § voltage rating Aun 600 1raviulisu
v (] E
4 13,800 Taam wiaidy 2 YrziavPe molded-case circuit bresker

i) air-magnetic circuti breaker.

¥ &
Molded~-case circuit breaker 1Yy breaker 1Uﬁhl%ﬂ

. v v '
el o Dudmnaugrs nvteganounaslueamr @ufildugedine, appliances
. ¢ t v [} ¢ ) ¢
WiouaLNaTILARLAN LTu gtﬁu, infaafiienan, uainergiy, uoinarguay
v P P v ‘. ' v "
hume wasTeti uuitio] suniefuiiuanann ezl sdzaaniasaansy
.‘. P4 ” ] Pl
unnTHd U veltage rating moun 120 D9 600 19au, continueus
4
current rating gqvuﬁq 800 umlllr ilar interrupting current
' ¢
, . |2 . . -
rating AN 5,000 uauils ( asymmetrical) #ufy 240 V10 A

4
breaker PTEAR 50,000 (BuwlT ( asymmetrical) fwify 240 V 800 A

breaker.
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Breaker Wil yrzneuhneynwlunsastardfn, Tnunzimiz
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dmfimunian 4 deraduneilunren vensvanez el slwefi oz
' < Y ¥ LY [
sulrzneunwlutihiduian 1 9090, vanaestrznmdniuned ton (eln

< . 1 (] [ ] : [} v
Tyuaniannrzinin luawar ez sonunzaany Taiud s RvTusule

v .
Preteciton 984 breaker  Wuyl! 3 -overload protection
' ‘ v )

5 - R . . -~ o -
(¥ wasll tripping dovice nafiay & uwy A3l

v 1 [
1.  Thermal trip W13 UleuasEmWrauRt intuLlnndy

v t 24
NTSU#YIN overload Wi fault 111U thermal element UnMAUAIUARAL
v § L % v ’
nUNT=tRBIlY contact wanuineanfil ( breaker trip) m - overload
(74 Py £ %2 ] - v < {4
current  UPHNYZ|YL2ANMUBY UaED) overload current  yannvEle
v [ ]

LAUBHAININEIY

L4 L]

[} (]
. 1% o < -
2. Magnetic trip wWidwlayaafouruw iwanitinsuiiles

> .

i v L4 s
MIUNTZUASIN overload wia fault limenunrsimpavniln  contact
o~ M ¥ \, : D .04' : . A ¢ -
uaauunY NN agnetic trip UwrgmMMMiYy instantanccus trip el

' < -~ : " . vd o = . -~ " 4 3
wiiwanineoy UNNBNIWA LWl inverse-time delay f8 0NTsudunn trip (19

v v 1 o 1
nrzugusy trip 94 leulv  dash-pet winlaWuiiRedrhey dwarov: adjust

v

v | 4
et Fanwnaanar e

. t
. . € °
3. _Thermal-magnetic trip  LUNIMAENTINATY 1 Uas 2

v v PR v [ v
o mufl. 01URn overload  Ju thermal elemal el $:m4t7811a
tw

[ | ¢ v
uwutmﬁmﬂaanﬁuagum?m: trip  umoAfm fault  #a short-circnit
x v e irte i ¢ vy
Julg) magnetic trip  9=WAQWWM (TUNATIUIMHARTEMIAY element
5 - : [ v v vov N' 4" ar
W3 2 Unll ¥lu breaker Tgimleniesarnar sty Tuﬁvyuu

AT SN P
breaker  #uuAnle trip  puydli gy
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" Molded-case breaker NLIFMMBUINST feader  uBUMWIUBANT

Theshn FuefthuMiuuuny 8A9LULES A.C . and D.C. distribution board
q v ] [} v [ 4
Yy centrel reom  qpefuginfuttuny I breaker umazdniwuMARIBl
(B ] 1 1
Lasfnneu) g9y feeder wwllunwgenig 1 Tudbe indu

v v .
mnmmm.'lmﬂu remote contrel nm'v'hn seloneid u?mm
v ¢ Vv l

1nmmmumunmnanmm breaker um mumu'lmma'm m Qn'ln " mm

Traeenlyle mm molded-case breaker mwmmnaﬂmwwmmum‘lﬂ
v ' ll

ma'lﬂn'lm'xumnmmﬁ PONULAZNIIIT NI mu (1) g shunt-trip yas

seleneid ﬂr:nmn?m'lu trip breaker ?m?xrmqmdnm'm load  9BAUA

v ' A\ -
(2) 1% interleck Yrznau breaker 2 MVANAILAYINU K R RIS
»

fiAndieszmeadnla s (3) T4 et sd) tama Koz 17 Sndy el
;,rip breaker TUL?J.‘B "voltage V.ﬁ u?nh;ﬁ voltage  (4) ﬁnfwmr:ﬁa
viawaon Ly 'lgn"m?ﬂﬂmng%'u dietinng trip Trushnlu®  (5) Padiohies
\irsnm ‘breaker mﬂﬁqﬁ’ngﬂm&éﬂ;ﬁﬁmuﬁ'ﬁu;ﬁﬂ breaker mu;mmr

(6) M Lock WeRAIUMY Lok 133 vowr  via pafilviing

fuvinlan  breaker Tnﬂ@ﬂ’mmq
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Air-magnetic circuit breaker, 1 voltage rating 2.4,4.16,7.2

1 '
uaz 13.8 XKV %uﬂuinu modium voltage ut\:fj continuous current

rating muﬂ 1,200 ™ 3, 000 uamu!r. wasll interrupting capacity

iy momentary current rating u‘]uﬂu o 11anu

Kv Inter?upting MVA ratiny Momentary current rating
2ol 100 - 150 - 250 40,000 ~ 69,000

4,16 75 - 150 - 250 20,000 - 40,000 - 60,000
72 250 - 500 ‘ 51,000 - 70,000

13.8 150 - 250 - 500 - 750 - 1,000 40,000 - 60,000

v v :
Breaker ﬂy:lmﬂm«n interrupter ) air-magnetic

[}

1w v v
yazuyy de-ion air frarl netyeuauar LudeaiTes

» it
Air-magnetic breaker nmnymvmmﬂugamqq operating

mochanism un'ﬂﬂnmmsf‘um:rwnuammu “ Tnvmn"‘n’ﬁaummu 0il

circuit breaker Wags air-blast circuit breaker u:qm vm:n’)n
1

- o 14 ! € LA ' . <
unnnrlauasiag ey venvamiugurasnnszindn lilvglninzns Fetmurzandu

t Y .
- - ¥ %
Srwmeslatrsnaufindanuly switchgear Wy drae-out type.

] v
(RuafUT Uy pretection 189 breaker  1lrzimifhesll over-
| 4 1
current trip Lﬂuﬁu Tﬂﬂ‘l‘l overcurrent -relay ﬂr:nwﬁnﬂgmﬂul?w

breaker muﬁ?v. Overcurrent trip Tj'n‘ﬁn time delay v\?'a
. DU v ' -
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'7. - Main and Double transfer - bus schene
8. - Ring bus

L S % ~
9. - omission of bus
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DBASE III PLUS PROGRAMNE

MAIN  MENU
Proéramme
. y
SBLBCI
ANSWER = "i" DO ADDNEW.PRG
ANSWER =" "2" DO CUTOUT.PRG
ANSWER = "3" DO RBPORT.PRG
ANSWER = "4" DO SBARCH.PRG
ANSWER = "S5" DO NAME ., PRG
. ANSWER = "6" DO BREAKER. PRG
ANSWER = "7% EXIT FROM PROGRAMME
ANSWER = "8" QUIT PROGRAMME
DO PROGRAMME
NS Ve,
STOP {
MAIN MENU Provgramme
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KXKKKKKK

x MENU X

XXKKKKKK )

SET BELL OFF
SET,.STATUS OFF

SET SCOREBOARD OFF
SET TALK OFF

USE B:SUBSTATI

CLEAR
DO WHILE .T.
TEXT .
, SUBSTATION MENU
1. ADD RECORD FOR NEW SUBSTATION
2. DELETE RECORD (S)
=. REGION REFORT
4. SEARCH FOR SPECIFIC SUBSTATION
\ A 5. SEARCH FROM NAME'S SUBSTATION
6. FIND THE SFECIFIC OF CE
7. EXIT FROM MENU
8. EXIT FROM FROGRAM
ENDTEXT

@ 0,16 TO 23,61 DOUBLE
@ 4,17 TO 4,60
ANSWER=SFACE (1)

@ 24,24 SAY "CHOSS ONE OF THESE : " GET ANSWER
READ ;
CLEAR
DO CASE
CASE ANSWER="1"
DO B:ADDNEW . N

CASE ANSWER="2"
DO B:CUTOUT
CASE ANSWER="3I"
DO B:REFORT
CASE ANSWER="4"
DO B:SEARCH
CASE ANSWER="5"
“ DO B:NAME
CASE ANSWER="6&"
DO B:BREAKER
CASE ANSWER="7"
EXIT
CASE ANSWER="8"
QuIT
ENDCASE
ENDDO
SET BELL ON



(ﬁf START f)
¢

Main Menu

" Select Answer =" 1 &

») - [

v

ADD DRTA FOR NEW SUBSTATION

‘\

ANOTHBR |

YES
BCOR?/;///
{/ No

ADDNEW PROGRAMME

ADD RBCORD POR NEW SUBSTATION
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¥ ADDNEW %

12229222234

SET TALK OFF

USE B:SUBSTATI

CLEAR -

STORE .T. TO START

DO WHILE START
AFFPEND BLANK

@ 2,10 SAY " . ADD DATA FO
AT I O N

@ 6,10 SAY "NAME: " GET NAME

@ 6,40 SAY "NICNAME: " GET NICNAME

@ 8,10 SAY "REGION: " GET REGION

@ 8,40 SAY "BUSBAR: " GET BUSEAR

@ 10,10 SAY "FOWER (kKVA): " GET FONER

@ 10,40 SAY "VOLTAGE (KV): " GET VOLTAGE

@ 12,10 SAY "INCOMING: " BET IN

@ 12,40 SAY “"OUTGOING: " GET OQUT

@ 1,8 TO 13,72 DOUEBLE

READ

ACCEFT “"ANODTHER RECORD? <Y/N» *

IF UFPER(ANS)="Y"

TO ANS

R

N

E

W

155

.S UBST 4

 CLEAR
ELSE
STORE .F. TO START
CLEAR
ENDIF
ENDDO
SET TALK ON
RETURN
ADD DATA FOR NEW SUBSTATION
AME NICNAME :
EGION: EUSEAR :
OWER (KVA): ; VOLTAGE (KV):
NCOMING: OUTGOING:

ks 2rey
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( START )

4

Main Menu

Select Answer =" 2 0

-t o i At g G

A 4

BNTBR NAME OF SUBSTATION TO BEA]

DELETED l

=

USRS ¥ S

. NO ,
l YES

1

. Co
ARE YOU™. NO |
. 7 X\ A
y i

: \\\\sugg/g//

N\

YES

! {
] Y

DELETBD. RBCOGD OF SUBSTATION

NYMORE ? YES

STOP

CUTOUT PROGRAMME

DBLBTED _RECORD ( S )
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1225252238

¥ CUTOUT X

ERKRKKK KKK

SET TALK OFF :

USE B:SUBSTATI '
CLEAR '
STORE .T. TO START

DO WHILE START

DELNAME=SPACE (15)

@ 8,13 TO 16,70 DOUBLE

@ 10,15 SAY " ENTER SUESTATION TO BE DELETED" GET DELNAME
READ ) .

LOCATE FOR NAME=DELNAME

@ 18,22

IF .NOT. FOUND()
@ 18,22 SAY “NO SUCH NAME... FLEASE REENTER"
LOOF

ENDIF

DELETE FOR NAME=DELNAME
ANS=SPACE (1)
@ 14,25 SAY "ARE YOU SURE 7 <Y/N>" GET ANS
READ
IF UFPER(ANS)="Y"
FACK : >
ELSE :
RECALL ALL
ENDIF ‘
@ 14,17 .
REPLY=SPACE (1) p
@ 14,25 SAY "ANYMORE ? <Y/N» " GET REPLY
READ ;
IF UFPER(REFLY)="Y"
CLEAR
LOOP .
ELSE
CLEAR
EXIT
ENDIF

.,

ENDDO
SET TALK ON
RETURN

222222

ENTER SUBSTATION TO BE DELETED

bbb i i i ]




(o)

A

Main Menu

Seldct Answer = "3

I

REGION REPORT

l

STOP

REPORT PROGRAMME

REGION REPORT
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XXRRKKR kKKK -
¥ REPORT X% ,
KKK KKK KKK .
USE B:SUBSTATI
CLEAR .
ANS=SFACE (1)
DD WHILE .NOT. ANS#%"YyNn"
ANS=SPACE(1) :
@ 10,20 SAY."DO YOU WANT TO PRINT IT -QUT ? <Y/N> " GET ANS
READ .
ENDDO
IF UFFER(ANS)="Y"
SET PRINT ON
ENDIF
REFORT FORM B:REFO
SET TALK ON
SET FPRINT OFF :
CLEAR .
RETURN
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Page No. 1
01/01/80
SUBSTATION
SWITCHING DIAGRAM

SUBSTATION'S
NAME NICNAME BUSBAR POWER VOLTAGE IN OUT

X% REGION 1 :
AYUTTAYA AY -/2/~- 40.00 -/115/-

1 1
BANBUNG . BEG ~/2/~ 25.00 —-/115/- 1 s}
BANGKAP I EK 7/2/4 400.00 230/69/69 4 2
BANPONG—1 BF-1 -12/7- 100.00 ~/115/—- 2 2
CHA-AM CA ~/2/- 50.00 —/115/— ¢ 4 2
CHONBUR I CB ~/2/~ _ 90.00 —/115/~- 1 1
CHANTABURI CT —/2/- 50.00 —/115/~- 1 2
CHAIBADAN CBD -/2/= 25.00 —/115/~ 1 0
KAMPHAENGSEAN KS —/2/= 25.00 —-/115/- 1 0
KANCHANABURI KB- —/2/= -+ S0.00 —-/115/- 1 1
LATPHRAD LFR 8/-/- 400.00 230/~/- 2 2
LOPBURI—1 LB~1 —12/— 25.00 —/115/- 1 O
LOFBURI-2 LB-2 —/2/~ 25.00 -/115/— 2 1
PHETCHABURI  ~ " FB ~/2/~ ©50.00 —-/115/- 1 1
PRACHINBURI PA -/2/— 50.00 —/115/~ 1 1
PRANBURI ‘FRB -12/— 25.00 -/115/- 1 1
RANGSIT RS 5/5/5 400.00 230/115/69 2 4
RATCHABURI-1 RB-1 -/2/- 25.00 —~/115/- 3 1
RAYONG-1 RY-1 ~/2/- S0.00 -/115/- 1 .1
RAYONG-2 RY-2 "§/2/~ 25.00 230/115/~ 2 4
RAYONG-3 RY-3 ~/2/— 25.00 —-/115/- 3 1
SAMUTSAKHON-1 SN-1 -/2/~ 75.00 —/115/—- 1 i
SAMUTSAKHON-2 SN-2 ~12/— 25.00 -/115/- 1 1
SARABURI-1 . SR-1 ~/27/= S0.00 —-/115/- 1 o)
SARABURI-2 SR-2 ~/2/- 40,00 —-/115/- .2 S
SARABURI-3 SR-=3 -/2/- 100.00 —-/115/- 1 O
SARABURI-4 SR—4 ~/2/=- 25.00 —/115/- 1 0
SATTAHIFP-1 ‘ SH-1- -/2/- 12.50 -/115/- 1 2
SATTAHIFP-2 . SH-2 -/2/- 25.00 —/115/- 1 o)
SAMUTSONGKHRA SM -/2/- 25.00 -/115/- 1 1,
SI-RACHA sC ~/2/- 25.00 -/115/— 1 2
SUPHANBURI sP —/2/- 50.00 —=/115/- 1 0
TRAT TR -2/~ £5.00 —-/115/- 1 0
XX Subtotal Xx
2432.50
xx REGION 2
BUR IRUM ER -72/— 50.00 —/115/- X 1
CHUMPHAE CPA -/2/- 32.00 -/115/- 1 1
CHAIYAPHUM CYP -/2/- $26.00 —/115/- i O
KALASIN KL -/2/- 25.00 —-/11S/—" 2 2
KHONKAEN—1 KK—1 -/5/- S0.00 -/115/~- 3 ?
KHONKAEN-2 KK-2 -/2/- 25.00 —-/115/- 2 2
LOEI I LE =/2/-  285.00 =/115/- 10
NAKHONRATCHASIMA-1 NR-1. -/2/- 63.00 —/115/- 3 2
NAKHONRATCHASIMA-2 NR-2 —/2/- 50.00 —/115/—- 2 i

.



fPage No.

01/01/80°

SUBSTATION'S

NAME

NONGKHAI

NUMPHONG
PAKCHONG

ROIET
SISAKET
SOMDET
SURIN

UDONTHANI
UBONRATCHATHANI
Xx Subtotal xx

¥%x REGION
BANGLANG

HATYAI~1

HATYAI-2

3

[\ )

NAKHONSITHAMARAT

NARATHIWAT

PATTANI

PHANGNGA.

PHUKET-1

FHUKET -2

FHATTALUNG

RANONG
SADAD
SATUN

SONGKHLA

YALA

x¥ Subtotal xx

¥¥x REGION 4

CHIANGMAI-2
CHIANGRAI
CHOMTHONG
KAMPHANGFHET
LAMPANG-1
LAMPANG—2
LAMPHUN~-1
LAMPHUN-2

NAN
PHICHIT

FHETCHABUN
PHITSANULOK-1
PHITSANULOK-2

-

161

SUBSTATION
SWITCHING DIAGRAM

NICNAME BUSEAR POWER VOLTAGE IN QUT
NK ~/1/- 25.00 —/115/~- 1 1
NFO ~/2/- 25.00 -/115/- 2 2
PCH -/2/- 25.00 -/115/- 2 2
RE ~/2/- 259.00 -/115/- 2 2
s8 -/2/- 45.00 -/115/- . 1 1
SD —/=/9 "1B8.50 ~/-/4&9 1 O
su —-/2/- 50.00 =/115/- 1 0
upo —/2/- 56.50 ~/115/- 2 3
UR -/2/~ 50.00 —-/115/- 2 3
666 .00
BLG —/-/9 7.50 —/~/33 0 2
HY-1 -/8/- 50.00 -/115/—- . 0 4
HY-2 -/2/- 25.00 -/115/- 2 =
NT —/2/~ 50.00 —/115/~- 2 3
NW -/2/- 50.00 —/115/~ 1 0
PTN -12/~ 50.00 =/115/- 1 0
PN ~/2/- - 1ZF.00 -/115/- 4 3
FPK-1 —/2/- 50.00 —-/115/- 2 1
FK-2 —/2/- v 25,00 =/115/-~ 2 s
PU -/2/- 25.00 —/115/—- 3 3
RN N ~/2/- 25,00 -/115/-~ 1 0
spo 2/2/- 15.00 132/115/- i 1
STU -/2/- 25.00 —-/115/-
1, o
SKL . ~12/—~ 50.00 —-/115/- 1 o)
YL -12/- 56.50 ~/115/- 2 3
517.00
CM-2 Cs2/2 63.30 ~/115/69 2 1
CR -/2/~ 56.50 —/115/~ 1 o)
CTG -/2/- 13.30 -/115/- i o)
KP -2/~ 25.00 ~-/115/~- 1 o)
LP-1 -/2/- 31.00 -/115/~ 1 2
LP~2 -2/ 25.00 ~/115/- 2 2
LN-2 -/-/1 10.20 ~/—-/69 1 1
LN-2 —/2/—- 25.00 —/115/- 2 2
NA -2/~ 25.00 -/115/~- 1 0
PC -/2/- S0.00 ~/115/~ 1 1
PE —12/- - 50.00 —/115/— 2 0
PL—-1 -y S0.00 -/115/- 17 2
4 &

PL-2 . S/2/- 12.90 230/115/-
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Page No.. 2
01/01/80" ' 4
SUBSTATION
SWITCHING DIAGRAM

SUBSTATION'S

NAME NICNAME EUSBAR POWER VOLTAGE IN OUT
NONGKHAI NK -1/~ 28.00 —/115/~ 11
NUMEHQ&G . NPO .o=12/- 25,00 —-/115/- 2 2
PAKCHONG " PCH . -/2/- 25.00 —/115/- 2 2
ROIET RE —~12/= 25.00 —/115/- 2 2
SISAKET S15] -/2/- 45.00 ~/115/- 1 1
SOMDET sSD -)=19 18.850 ~/—/69 1 s}
SURIN , su -2/~ 50,00 —/115/—- 1 5]
UDONTHANI up —/2/~ 546.50 —/115/- . 3
UBONRATCHATHANI . UB -/2/~ 50.00 —/115/- 2 ot
¥X Subtotal XX
| bbb . OO
xx REGION 3= _
EANGLANG BLG —/=/9 7.50 —/—/33 0 2
HATYAI-1 HY=-1 —-/8/- B0.00 -/115/- 0 4
HATYAI-2 T HY-2 —/2/- 25,00 —/115/- 2 3
NAKHONS I THAMARAT NT -/2/- 50,00 —/115/- 2 3
NARATHIWAT NW ~12/- 50.00 —/115/~ 1 0
PATTANI PTN —/2/- BO.00 —/115/- 1 9}
FPHANGNGA PN —/2/- 13,00 —/119/~ 4 3
PHUKET—-1 PK-1 -/2/- 50.00 —/1158/- 2 1
PHUKET-2 PE-2 -12/- 25.00 -/115/-~ 2 O
PHATTALUNG FU —/2/- 25.00 —/115/~ 3 z
RANONG RN - e 25,00 —/115/- i 0
SADAD SDO 2/2/- 15.00 132/115/- 1 i
SATUN sSTU -2/ = 25.00 -/115/-
1 o)
SONGKHLA SKL -2/~ 50.00 —/115/- 1 >}
YALA YL —12/- 56.50 —-/115/- 2 3
Xk Subtotal XX
517.00

xx REGION 4 o
CHIANGMAI-2 CM—2 -1272 LZ.3I0 —~/115/69 2 1
CHIANGRAI CR -2/ 56.50 —-/115/~ 1 0
CHOMTHONG CTG -12/= 13.30 —-/115/- 1 O
KAMPHANGFHET KP -12/- 25.00 —-/115/- 1 O
LAMFANG—1 LP—1 -2/ %1.00 ~/115/- i 2
LAMPANG—2 LP-2 -2/ 25.00 —/115/- 2 2
LAMPHUN-1 LN-2 -/=/1 10.20 —/—/69 1 1
LAMPHUN~2 LN-2 -/2/- 25.00 ~/115/- 2 2
NAN NA . —12/- 25.00 —/115/- . 1 v}
PHICHIT PC . -12/- 50.00 —/115/- 1 1
PHETCHABUN FE -2/~ S0.00 —/115/- 2 0
PHITSANULOK-1 PL-1 -/2/- 50.00 —/115/- 1 2
FHITSANULOK-2 PL-2 S72/— 12.50 230/115/- 4 &



Fage No.
01/01/80

-~

SUBSTATION'S
NAME

SUKHOTHAT
TAK-1

 TAKHLI-1
TAKHLI-2
UTTARADIT

X% Subtotal Xx

XX REGION

“

SUBSTATION
SWITCHING, DIAGRAM

NICNAME BUSBAR FOWER VOLTABE IN -OUT

ST -/2/- 29.00 —-/115/~- 2 1
TA-1 ~/2/- 25.00 —-/115/- 2 1
TK-1 ~-/=/2 16.00 ~/—/49 1 1
Tk-2 —-/=/2 25.00 —-/-/49 1 1
uT -/2/- S0.00 —-/115/- 4 10
277 .80
0.00 0 o .
0.00 0 0
Q.00 Q Q
0.00 o} o)
Q.00 0 0
Q.00 0 O
Q.00 O O
0.00 (8] 0
0.00 0 O
0.00 18] o
0.00 O 0
0.00 0 0
Q.00 (0] 0
0.00 o] 0]
Q.00 O 0O
Q.00 (8} 0
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( START >.

Main Menu

L 3

Select Answer =" 4 v

L 4
[ GIVE DATA OF SUBSTATION

—_—

L 4

FIND THE SPBCIFIC. SUB.

~\z=—_ 3

NO N\ |

FOUND ?

YES

REPORT l‘

h 4

SEARCH PROGRAMME

SBARCH FOR SPBCIRTC SUBSTATION
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x SEARCH X

XK KKKRKKKK

SET TALK OFF

USE B:SUBSTATI
STORE .T. TO START
DO WHILE START

CLEAR

FIBUS = SPACE(6)

MAXPOW = 0.00

MINPOW = 0.00

FIVOLT = SPACE(12)

MAXIN = O .

MININ = O

MAXOUT = © : ,
MINOUT = O

APPEND ELANK : _

@ 2,10 say " DPATA FOR SEARE ECH"
@ 6,10 SAY “"BUSBAR: " GET FIBUS

@ 8,10 SAY "MAX ‘POWER(KVA): “ GET MAXFOW
@ 8,40 SAY “MIN POWER(KVA): " GET MINFOW
@ 10,10 SAY "VOLTABE(KV): " BET FIVOLT

@ 12,10 SAY “MAX INCOMING: " GET MAXIN

@ 12,40 SAY "MIN INCOMING: " GET MININ

@ 14,10 SAY "MAX OUTGOING: " GET MAXOUT

@ 14,40 SAY "MIN QUTGOING: " GET MINOUT

@ 1,8 TO 15,72 DOUBLE

READ

DO WHILE .NOT. EOF() :
" LOCATE FOR (BUSBAR = FIEUS) .AND. (POWER <= MAXFOW);
.AND. (POWER »>= MINPOW) .AND. (VOLTAGE = FIVOLT);
.AND. (IN <= MAXIN) .AND. (IN >= MININ);
.AND. (OUT <= MAXOUT) .AND. .(OUT »>= MINOUT)
@ 22,20
IF .NOT. FOUND()
@ 18,20 SAY "NO SUCH NAME... PLEASE REENTER"
WAIT
EXIT
ENDIF :
DISPLAY FOR BUSEAR = FIBUS .AND. FOWER <= MAXFOW .AND. j;
POWER >= MINFOW .AND. VOLTAGE = FIVOLT .AND. ;
IN <= MAXIN .AND. IN >=MININ .AND. OUT <= MAXOUT ;
.AaND. ouf »= MINOUT
IF EOF()
EXIT
ENDIF
SKIF
ENDDO
CLEAR
YES = WN"
@20,15 SAY "ANY MORE DATA <Y/N> " GET YES
READ
1IF UPPER(YES) ="N"
EXIT
ENDIF
ENDDO
CLEAR
SET- TALK ON
RETURN
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DATA F

)

0

R

SEARCH

BUSBAR:

MAX POWER(KVA):
VOLTAGE (KV) :
MAX INCOMING:

MAX OUTGOING:

(o]

0.00MIN POWER(KVA):

MIN INCOMING:

MIN OUTGOING:

(&}

0.00

P ZrrerrsTe2rEE
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( START '>
v

Main Menu

Seléct Answer w " 5 0

<&
g

v
ENTER NAME .

OR PART OF NAME ! 8

E

LIST THE RBCORD OF SUBSTATION !

OTHER NAME? >~ 4

NO

STOP

NAME PROGRAMME

SEARCH FROM NAME' S SUBSTATION




Kk XK KK XX
X NAME X
RKKKKK K
SET TALK OFF
USE B:SUBSTATI
CLEAR
STORE .T. TO START
DO WHILE START
NA=SPACE (18)
CLEAR -
@ 6,20 SAY "ENTER NAME OR PART OF NAME " GET NA
READ A .
DISPLAY ALL OFF FOR TRIM(NA)$NAME
WAIT ‘
CLEAR
ANS=SPACE (1) ' ‘
DO WHILE .NOT. ANS$"YyNn"
ANS=SPACE (1) ‘
@ 10,25 SAY “ANY OTHER NAME ?<Y/N> " GET ANS
READ
ENDDO
IF UPPER(ANS)="Y"
LOOP
ELSE
EXIT ~
ENDIF ' .
ENDDO
CLEAR
SET TALK ON
RETURN

ENTER NAME OR PART OF NAME
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( SIART >

et

Main Menu

Select Answer = " 6"

A —-—

GIVE - POWER ( MUK)
- RATE VOLTAGE ( kv )

- % REACTANCE

4 o =N —

CALCULATE RATE OF CIRCUIT BRBAKER

ST .

I REPORT

BREAKER _PROGRAMME

FIND THE SPECIRICATION OF CB




XXRKKRKKKK
¥ BREAKER
XK KK KK KX KX

X
X

%X

SET TALK OFF
USE B:SUBSTATI

CLEAR

STORE .T. TO START
DO WHILE START

POW

<

jm]

-
ot

o
o
o
BLA
SAY

@ 4,10 SAY

SAY

@ 8,10 SAY

ENDTEXT

NK
" DATA FOR CIRCUIT BREAKER"Y
"POWER(MVA): " GET POW PICTURE "999.99"
“%ZREACTANCE: " GET REAC FICTURE "992.99"

"YOLTAGE(KV): * GET vOL PICTURE "999"

BOXXX
7OXXX

69 KV
132 KV

= 230 kV 6FXXX
= 115 kV 132XXX

L

@ 1,8 TO 12,66 DOUBLE P

READ
@ 15,15

ANS = (POWX100000)/(1.732%VOLXREARC)
@ 15,15 SAY "Current Short Circuit...”

@ 15,45
? ANS

YES = SFACE(1)
@18,15 SAY "ANY MORE DATA <Y/N> “ GET YES

READ

IF UPFER(YES)

EXIT
ELSE
CLEA
L.OOF
ENDIF
ENDDO
SET TALK O
RETURN

R

N
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DATA FOR CIRCUIT BREAKER
'PowER(MVA): 0.00
“REACTANCE:  0.00 ,
VOLTABGE (KV):  ©
BOXXX = 230 KV LIXXX = &9 KV
7OXXX = 115 KV 132XXX = 132 KV
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f N
W DATA FOR SEARCH W
L] L
N L]
L] L]
N BUSBAR: -/2/2 W
L I N
¥ MAY POWER{KVA):, 70.008IN PORER(KVA): 30.00 W
L] N
¥ VOLTABE(KV): -/115/69 W
L] L]
¥ HAX INCOMING: 3 HIN INCOMING: 0 W
L] L]
¥ MAY DUTGOING: 3 HIN DUTGOING: 0 |
K ¥
Recardt NAME NICNAME REGION BUSBAR POWER VOLTAGE IN OUT

67 CHIANGMAI-2 CH-2 4 -1212  63.30 -/115/69 2 !



Layer B Snap

-7.1008,-4.50808

TO LP-2
T LN-2
T ? ? + T T 1S KV
L / e g ~ = - % BUS.
3
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’ 7
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4 ¥ 1 115-22 RV
ks | & |
K136 b7/ A\ el 3 s KT4A
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DN e Ne ] 8\ ‘l_l
~ 7 ] ‘}
TO FEA TO PEA :
[ =S ),/ > sTia
+ 4 3-29/3.3 MvA 1O PEA
T R e 955 e
I 24732740 MVA CHIANG MAI
15,/69-11 KV CCM)

Enter another font file name for style STANDARD (or RETURN for nowne):

"ACAD.MNU'":

Can’t opeun file
Enter another menu file name (or RETURN for nonel:

{Grid off>
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] DATA FOR SEARCH N
¥ M
¥ ]
N N
¥ BUSBAR: 53/2/- ¥
W N
¥ MAYX PORER{KVA): 15.00MIN PONER(KVA): 9.00 W
K N
% VOLTABE(KV): 2307143/~ N
v ¥
% HAY INCOMING: & MIN INCOMING: 0 (]
N N
A % RAX DUTBOING: b HIN OUTGOING: 0 N
P ¥
Recardd NANE ! NICNAKE REGION BUSBAR POWER VOLTAGE IN 0UT

79 PHITSANULOK-2 PL-2 4 5/2/-  12.50 230/113/- L b

*



Layer 8 Snap -7.1088,-5.08000

TO MM

TTO =K
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v
ERR N
? o ~ i ol PHITSANULOK=-2
TO =T TO PL-1 CPL =20

Enter another font file name for style STANDARD (or RETURN for none):

"ACAD.MNU': Can’t open file
Enter another menu file name (or RETURN for none): <Grid off>
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x DATA FOR SEAKRCH L

L] ¥

L] N

W W

¥ BUSBAR: 5/5/3 L]

L] L]

¥ NAX POMER(KVA): 500.00IN PONER(KVA): 300.60 ®

W L]

N VOLTABE(KV): 230/113/69 N

N N

¥ MAY INCOMING: b HIN INCOMING: 0 L

L] § L]

¥ MAX OUTGOING: b HIN OUTGOING: 0 N

L ¥
Recordd NAME NICknio REBION BUSBAR POWER VOLTAGE IN QUT
17 RANGSIT RS ! 5/5/5 400.00 230/113/69 2 &
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Enter another fount file name for style STANDARD (or RETURN for none):
“ACAD.MNU'": Can't open file
Enter another menu file name (or RETURN for none):
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