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THE EXPERT SYSTEM FOR CABLE SELECTION

A Patpong Jiradejvong
Phusit Samittaseth
Monchai Thunthanase
Prof. Siriwat Phothivethkul Advisor

1994

ABSTRACT

"The Expert System For Cable Selection" is part of Electrical
System Design. By emphasis at various details for example, amperecity,
voltage drop, type of installation etc. for calculation area of cables
and type of cables. Ultimately, we can find cables which are most
suitable and most efficient.

Basic 1idea of program is written from C language and have
reference information from IEE Regulation for standard of wiring.

In this thesis, we use program for calculation type and area of
cable in details that have mentioned above. Compare with tables and

information from IEE Regulation, then display the output.
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SAFETY REQUEST FOR
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LSF CONDUIT WIRE SRG CABLE PVG/RSC CONDUIT
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Safety request for jacket
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MATERIAL TYPE TENSILE ELONGATION LIMITING

STRENGTH AT BREAK  RATING
(MIN) (MIN) ¢*c)
{N/mm2) (%)
THERMOPLASTIC *b '
POLY(VINYL CHLORIDE) T 12,5 125 70
POLY(VINYL CHLORIDE) 2 185 125 70
POLY(VINYL CHLORIDE) n o2 10 150 70
POLY(VINYL CHLORIDE) 4 75 125-150 85
POLY(VINYL CHLORIDE) - 5 12.5 125 85
POLYETHELENE LD PE 03 7 300 70
POLYETHELENE LD PE 2 7 300 70
POLYETHELENE HD a7 500 a0
POLYPROPYLENE a7 400 80

4 < g . .
A1794n 2.2 Physical properties of polymeric materials

X
2.2 uuaau1u§auazn1qu§uu5ﬂu1un17x§andﬁa

UTIAUANATRN (Voltage Drop)

. 5 vg 3 o e o A 3
ﬂawuﬁnuﬂ1n1unﬂTuﬁnTzuﬁ%ognﬁiwenunuwuﬁﬁunaeauaunauﬂuazgmuguuao U
ﬂs < - ‘g 1as o . d o
iluwugwTun1TwIInAINdaanng ?qnuagnnnuﬁanaenauﬂuazau 7 LTunTIA
) ' r'e v S “ 1 o <o
ANARTAN, LWIL2ATUWALADT, ﬂaﬁujdﬁiaq “YR4 azgn11u111unﬂiﬁﬂu1m RIS MY SR
“ o o Vol J 1 LY < W a, 4\' & o 04
AYITMITHUR TIUAANATITEN T I TIRUUN YRR TETAANITLUNAUIADBIRIUINTB
. © v -
ARADINENIBEY  circuit MITNINIUAANINITISUTERUAINE LTI NLAL 3 percent
i [ v 2 P ' 1 o <
ANNTING N UWTIAUNINUANANRTANIYITEAaUINNL feeder &1UNTANY 5 percent Uar
a 4
F9RNUTERNGN W
4 - d <4 " '
1%?7?8“ﬂ733ﬂﬁﬂ1ﬂﬁﬂ§ﬁluﬂ voltage drop 2% ®MTu feeder 1% @nATangdl

Y ' < -
ATUMUAIAI19, WT2 combined leoad

Voltage Drop = I(coss-jsine)(R + jX»
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VD = IRcose + IXsine
VD = I(Rcoss + Xsine)
%v VD = Voltage drop in ecircuit, line to neutral
I = current flowing';n conductor
R = line resistance for one conductor, in obms
X = line reactance for one conductor, in ohms.
s = angle whose consine is the load power factor.

’ < v ' v .
A1 Voltage drop nn11ﬁtﬁuﬁ1 line to neutral nﬁﬁznﬂlﬂu line to

. 1y Y e 1
line 13&30Qﬂﬂ18ﬁ1§&&“ﬁ1u

2

single phase

J3 n7a 1.732

Three phase

] 4 LY ‘uoél
AIRIMAIUNIL R Lﬂuﬁu1u31un1un1zuataaanaca1uﬁﬁtﬁun1an1uwnaguu
-\3 uu.ddséyu [T 2 v
raceway IEMNAAAINIAINTIW (R MTuR W IMUBURMUIGERTI LAY 25 me” ATIMRIL
8

NN TEUAFAULASR 18I LNIRURDINR TWUNIUATEURATY) nuagﬁunuﬁanaQﬁadﬁ CEERT
. Y o o o @ . P o w . da ¥ [
K1 (NavuAIMTaRaNcuan) aanaNTavinin (70°C musFuInan) wasdtdtfiRafeluinan
-~ - @«
URELERIDEH

5 Vv v o g lar & a e YV ar e

A1 reactance X 1aﬂ1ngwaauasnuagﬂuaﬁqnaqaauﬁ, CURISEE IR RELRRERE

' < a
f114888a

VD = I(R cose + X sin )
or VD = I(rLcoss + xLsin )
VD = IL(r coss + X sin e)
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VD = I1 (r cose + X sine)
1000
VD(3¢) = /3 Il (rcose+xsine) = Il [J3(rcose+xsins)
1000 1000
VD(1¢) = f3 Il (rcose+xsine) = Il J3(rcose+xsinae)

1000 1000

Current Carrying

v ¢ ¥ =/ 2 [ Pia v 4 54
autduwuzunaziaanawiaraddnanarwoatiatuaniaaiua load winmu

Current Carrying Capacity
'3 @ P A o ] N v S
avAlTzRaud1An 2 dTEn TR MTINITARRSNIRTSINAS BUMANTAUT U AL AANAN
4 S
nagmﬁﬁ1ﬁ§qnu15
o & I3 3 o b
dnniiuddn Tt ludenne 1AwNW IEE Regulation f1m¥uni19aaseil) Tas
Y o ¥ Y o e . o .
TMuiaTgunt1Taaneiiiny 1000 V  Tiuhed1a MI cable arTnislaaauiu "nng

g L} # 5 3 s x o
AafeTuaInd” Tuideuwn %egnﬁ1u1md1u1uqmwgﬁwu§1u 30°C

- X - . o
AT INAANUSTBTUN1THITTAT1BR TINNR

o oo 4 tas A o ) ' wx ¥ a o [

aﬂTWWﬂﬂn73““?5ﬂuﬂenunﬁﬂWQnﬂ71”73“““7“73?13ﬂQwquﬂﬂQﬁqﬂuﬁquw11uaﬂ

. v Y u-ﬁu. ﬂ uoz <5 -

RQHQRQQN Qm“QNﬂaQﬂ1uﬁl UAINTIRUAR T UBARIUDT IR TUIUY Tﬁﬂﬂqilaﬂnqmﬁeu
v X o a & d PUE ¥ S “~ o . v

TaudIswus qmnguquﬂﬂﬂdﬁuﬂ7ﬂTUTHﬂua?ﬂﬂﬂﬂﬁfﬂ@ﬂnaﬂﬁ1u1aﬁﬁﬂuvaﬂﬂﬂﬂﬁﬂ115

v [ - 1 ' - o o e £ < B
uiraan alrataganreunm ﬁ1ﬂuuﬂnﬁ1q13M11qqmwguna0ﬂ1u1nnn1w1an1auanu1aqmnqu
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EY 3 o Lo FY) <4 v o @ w <
TAUNIY Rqﬁnwuﬁnuua11unacnﬁ7§mtRaﬁvwnTauuasnauqutaaunaqnqwusau?QRaﬂaﬁaQ
o [ < a < G ] ' o g
aungaaviany  aTivatlausadruTantlsauL ddaunTeug, naﬂuuannﬁaqmuqutﬁuau

ar - 8 » « ¥
nI9Q1u, qmnquav1uaﬂun1u1udwauazvaun10Lﬁuauﬂﬂwuaﬁunwunﬂenizuﬁ1wﬁ1
e e . < v ' qﬁ a ) uij
Thermal resistivity nanaﬂuuanaweizw1ﬁqqmngut 1 Lﬁa1u13u1quqnaqvﬁqn U

I's a 1 ﬁ
gnuwﬁntuai gLy K m/W

MATHEHMATICAL TREATHENT

ad 4 ¥ a d o 2 e e
qmnqunxﬁuiunnnaﬂnﬂvﬂu¥aunLnaiu1ua1uﬂ, Tuawiu, -4 Sheath uas

a ), 4 1Y} '
armour ﬁaanﬁiﬁmnu Thermal resistance 2a3#2IZ4AIINTAUN
A8=UW+RWWVPVRU+AQ+MQnH
+ [PR QU+ Ay + 1) + W] n(Ty + T)

: - ar - 4 4' g
29 as = Bl NN (K)
4 Q’ ar .
I = arendninaTuneaniug (4)
ar 1 ar . d .
R = auﬂuﬁﬂunwunszuﬁﬁauaaﬁﬂﬁnaﬁ1nadn1uﬂnqmugﬁn11n1Qﬁu§qqn (Q/m)
T, = auMANAIINAILNIUAAAIINAIITINTWHIEWAY Sheath
s 9 a o a .
W, = ﬂ1ﬁu§ml§a1u1naLannTnaankuz11ﬁww1uau1u1au 7 AU W/n
T2 = qmngﬁﬂ‘l‘m;'\umudaﬁ'nua'l'lﬁa\i sheat U/e armour (X m/W)
-y k2 ] b
T, = qmugnnkuaﬂunﬂuaaﬂqwuaﬁ1a1uuannaqﬁﬁa
- E ¥ 1 ] - : ¥
T, = qmnguﬁ1wuaﬁunwuaan1wua111sn11owvnaqﬁwauazﬁq1auan (K m/¥W)
] L’ - JU - - - 1 ar ar L] ar
n o= AmauEianTuInasludng ¢ #2uaRasNawIa L Msias TuTuaa L R i)
74
o= 5&71ﬁ1u91wu§mtﬁaﬁu metal sheath nanvqugmnaanenua1uﬁq
. 3
uneanuaTudng
- 3 ) 3 ar -
A = aaiﬁﬁﬁuﬁﬁwugmtﬂa1u armouring aaﬁvﬁugmtﬁaneuua1ua1u1

VY
nINHATUR 8
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< ar du
ﬁq1ﬁ§n7an7wn13uan1u1ﬁﬁa

/= { A0 = Wy liT, + n(T2 + Ts + T3] }"*
RT + nR(1 + M) T2 + nR (1 +:4 + X)) (T5 + TY)

3 g ' <o By ¥ ) 4
RQQ’RT%‘INT?NRQHWT LARARTINTARIINRNAAY 4

! = [ A8 ]vz
R'Ty + nR'Ty + nR' (T3 + Ty)

R’

' o o d - .
mﬂu&'mmunizuﬁmmam'ma'nnammmqmnqum‘m'\\muge

’93’3 (Q/m)

CALCULATION OF LOSSES

AR TUNIUARNE U

-4 v d o . [V} .
R TudRTiluaI AN Isiaamnin 1 11 eIugegauazd minn1minemn e
- 4 =4
uEFAUNH LAz URRT AN B9 LAY

» < a F]
AIMUAWNIURATEURATY (Q skm) nqmnqu ¢ AR

R" = Ry [1 + a(6 — 20)]

A1 «,, 789 Copper Aa 0.00393 uasdm¥u Aluminium Aa 0.00403

v s < Ly
AIIUR '\umun‘wuﬁa’aunqmngu ]

R=R(1 +y, + yp) (Qkm)
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the skin factor

where y_

the proximity effect factor

g
I

o o Y . Y] P O
NA2IMN 50-60 Hz T4 skin effect factor 3suaagzmFudinianiLannin

2' gdlwﬂ
150 nm~ TIPUIAUILAATANY

X,‘ .

T 192 + 08¢,

2'—fxm-’k,
R

x,?

: d 3 L]
Te f = @27MdUVMA<3TE (supply frequency) Hz
] 4 <
k= RIAMDANTUADANEIE (R IeC 287)
X, TiRaTLAY 2.8
v -~ s ® d S - ar
Hag1dLAAY (Proximity effects) Luav3n HanTEnuINuLAL Y

L] b . a s 4 L - »
(mutual effects) TR MIEIALALLANRRUINAUNTEURLMNBAIEY  (inductive)
v
14 metal sheath uasnaisudinaiu (eddy current) 14U metallic sheath uas
4‘{ o ddu - < 4 4
armour LTIFNITNAsNGTATUATANAIUIBUIRLAANAIINONIN 9 (power frequency)

¥ - . 4 o .
fannaa19a9N1aT5 0 IEC 287 1d8m¥u ac resistance nAMMANN 1T 4 UF A

(maximum operating temperature)
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Dielectric losses in ac cables

Wy = wCUy? tan 6 (W/m)
4
tda w = 2rnf
C = capacitance (F/m)

] 1 4
A1224 tan 5 a§1unw71qn 2.3

Type of cable Permittivity tan §
Solid type paper insulated 4 0.01
Oil-filled paper, low/medium pressure 33 0.004
Oil-filled paper, high pressure 35’ 0.0045
Oil pressure pipe type/paper 3.7 0.0045
External gas pressure/paper 3.5 0.004
Internal gas pressure/paper 3.4 0.0045
Butyl rubber 4 0.05
EPR 3 0.04
PVC 8 0.1
PE 2.3 0.001
XLPE 2.5 0.008

4 . Y
A1979n 2.3 Nominal values for relative permittivity and loss factor

-1 Y | 5 (YR |
gaTudmiudn capacitance da1duaenansz1¥a1Feiuay

€

C=—F5 107
18 log( Dy * 10

Z9 ¢ = relative pernitivity of insulation
v IS £ a
Dt = n.f{uwwguanawmsuannammuﬂum screen 878 (mm)
EYl ] 't o . :‘a v
d, = tauwwguanawcnaqnvuﬁ11una screen R78 (mnm)
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A1 U, &M 26 kv ﬁwu%uﬁﬁaﬁunﬁzaﬂu, 12 kv ¥y butyl
rubber, 15 kv &wmIy EPR, 6 kv d&wmTu AUC, 110 kv am¥u PE uar 37 kv

M7 XLPE

Losses in metal sheath and armour (ac cables)
lud1a multicore n11§mt§=1u sheath uar armour azv11uife losses
ol - } w . o4 ’ J Py
uantadfguin  fuinlauiudng  single core ﬂﬁﬂ?ﬂlﬁuﬂﬁigmLRENﬁﬂ FaLAaIN

o - -
nTzuﬁMHuLﬁau (circulating current) uaznisudinain (eddy current)

CALCULATION OF THERNAL RESISTANCE
Tun1FAI8  screening layers azgnﬁﬁuqﬁa17mwLﬂudvuwﬁenauﬁaﬂw 11

'y metallic uaztﬂuﬁquuﬁqnauauvutEwtﬁuﬁqﬁvﬁﬂ

Thermal resistance between one conductor and sheath (T,)

o o o S
d1887U1L 87 (single core cables)

= P Zﬁ)
T 2 lo&(l + d

24 #_ = thermal resistivity gmavaum (X n/W)
W ] 't ar 3
D_ = LH#UHIAUANAIINANH Y (o)
t, = A2IUNUINBIAUIY, @IDe sheath (mm)
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Multicore belted cables

2¢ G Aa geometric factor

Multicore screened cables

Pr .
T, = £&
Y 4 4 G X screening factor

Thernal resistance between sheath and armour (T,)

H i < < v ¥
Ny single core uar multicore ugﬁiﬁqu

b 2t
Ty = =L 2
=5 logc(l + D)

>

f77unun8ay bedding (mm)

s
1)

L
1}

' s
Lﬁuwwguanawon1auannaq sheath (mm)

Thermal resistance of auter coverings (T))

T Pr 213
- — L + —
3 2 lo&(l )

s
il

nawnmu1na¢ﬁ1uﬁaﬁunﬂauan (Auter covering) mm

D’

' £
l’a”uuqﬁ"uﬂﬂﬂq\iﬂqﬂuaﬂﬂﬂ\l arpour (mm)
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External thermal resistance in free air (T,)

1

T = bhae)w .
!
J PV '
24 D, = Lﬁuuﬁguanaﬁenﬂsuannaaﬁwa (mm)
& ( [
h = A139AUTENAUNTITUWINTEIAMBNAINTaw TEC 287
¥ a d a =
o = qmnguwuw1ntuuaﬂwn ambient (X)

External thermal resistance for buried cables (,)

; Ty = 2 logdu + (42 = D7)

2n
79 #. = thermal resistivity padau (K m/W)
u = 2L/D,
a [
L = 7288n937080 1230 TVIUARIUALEBIRI8 (mm)
U 4
D, = LAWWINAUADAIIAIEUANTANATE (Dm)

INPORTANT PARAMETERS WHICH AFFECT RATINGS
- Temperature
. L] aal&'gﬂ' ™ . o X X P
RQuinﬁaqanuanunuL uaedﬁam ?eagnuwugﬁunaeqmnguwugﬂu FMTu
ﬁnumsnﬁ111eﬂwauazqmngﬁnﬁ11ﬁe1uQQQQﬁ1n¥uau1uuasTﬂ10&?1qﬁﬂa
- Condition of installation
o » da ¥ P v da X a J
Taan2luua F1ANAARVTUAINIRIZUNTITATEANBATINTAUNANITTUNKAL T
Dg 1 as vV e ¥
aaqnuagnuunnuwﬁaﬁwsaaa

- a19asnuuuda
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j 1) <4
- #anTznultag1anIILAay

- v, 4 4
- aagaunYnntuaqLuuiﬂaﬂndnﬁqzuﬁa131u

<3
n1TLaaada

<4 1Y) ﬁ < v
4R214AAINT 4 UTen1T Taa 3 disarTuinidunidinaus uasU13n11qan18
ﬁ a
LUunI9LATR3NS

A2 Talun 1 TR TEu

1

[
Trantea agail

g . IR
Short circuit nqmugﬁﬂﬂnﬂ

-
N19LATHSNR

4 € 4w o v EY) Y
nuﬂanaQﬁﬁﬂnLanngaﬁaenﬁununu 3 ARaIn1TIEISuRtA

1. enudmrTatuni1seinTzud (Current carrying capacity)
v ¢ % < - lz
FsRavA1uen eI a L naM
- #A17%1IRAaNTAND Y
ad a 2
- A6N1TRARS
- TaTedT4na948

4 o
ﬁ?WNLﬂE?WHﬂUﬁWﬂTBUK?Q

ﬁnwvzuvaﬁausvuﬁqﬂ11u§acn17ﬁLﬁu1unﬂiﬁaqﬁuﬁwsq1nﬁn11zqnfau,
4 . . ™ (v v o « o
An1azignitananiena annTeinTagunamiafaltlann  uazdanisuiaianieToudei
134
LMALAR
P )
- qmnguaﬂnwﬁiauan
a PY ¥
- aampiinasAuTaugn
- o <~
- aamailAI1uAUN LI IEY

- Amanlua1TI9dAe
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P 4! -: 4‘ «r

FRTInTEuFTuRanAa 19 Taan Uz uNananN L n Tz a 9iu

aa a o a v v u a ¥ y ﬁ a

ATNITAARSUMAINMATEUR AL HUNIINTTARRY  TUI13s L dun 1T LAUR I naTilN
[ 3 I.I’ d ] as : d .
nateau  niauiinssiiennileline TeiouuddomatniaTinasudings  Feazunda
uranuad1aaatl

il d, o v a 4 o, oo . o @ v [YIRPYRRPW

anﬁwﬁmﬂuananw1taan1ﬁqa1uﬁ, awmaztnTistaeiugaRa e ZafuTaan

<4
NLnuEEN

2. UTIAURRATAN (Voltage Drop)
$4 [ ¥ v & 4 {d v o i
nuaguuwu§ﬂudn113u1aaauLuaﬁﬂauasTuaaLwﬂs1a7uwntna1Ln1nu uasaﬁaag
o <4 a Y] v 4 ¢ v
1uﬁn1usnﬂsnﬂqwunqmngugﬁqa uanaﬂnuugaanuuuaaqtwanﬂiTatvaTTnaauazwaan

] P ¢d
Lﬂaqnuqun7mau 9

3. AeTINTEudanI93T (Short Circuit Ratings)
4 ' [y} Y w - o o - 1 [
Luaaﬂagnmatnﬁ1suu Lnﬂnisuﬁaaaqaigdqn WITTAINU TILUUGIULULNAN

. » o ar . Ve ‘d‘\ 3
nw1u;nau1qwannwcnan1n11uL§auﬂa1unuﬁ1auazqﬂﬂTmnaaae

v [ ) | ] -
4. n19aua111318 (Economics)
4 a < I's I'e Y] [y o<
LeawINTANNY TwanuwnlnaTuaznwigmLRanaunaauwnLnai wRaITggan

1 14. » v .IAI
THan I INAMIATAIINAITINAANATT 3 TANKIRNN

THE STEP BY STEP APPROACH
. . 4
1. nﬂnuﬁinaaaatuaq1uﬁwageqn
EY) o4 aQ awo 4 { I
2.  3TABINTIUTEAZLIRINATEULLAUUIR LB 1un11§a11nuaxaa7u?a§a1ﬁ

'
NARRAAL 1T
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3. nuwauaqavuﬂasgnwawsmﬂ1uuenaen11uu1nizuﬁaatuaq§QQnuazqﬁnﬂiﬁaq

ar Y] ) Vay < -~ 3 . -~ 14 - . p vl
AURAVIMNTAWITTAIAINTTRARNY, a11u1na?anuqunimau 1 AT IAIUTANIIN

3111q§agaﬁ1a ;

/

3 v < - [ 4. a1 ﬂ
uﬂauﬂﬂ‘tuﬂﬂ\jlﬁﬁe‘]'} UT\‘ﬁuﬂﬂQTﬂunﬁqu'}ﬂlTﬁﬂa"Iaaﬁ']'f']‘l Hetuu v

v
i

4.
a W2 |¥v dll . Vv . QUes . “d
/Am ganTulainy  Rusx@agLnula, ?Qaz1aawnn11ﬁ1u1mqmnqun1u1§qqn tuay
ar ] 4 ( L Y 1 e
UTIAUANRTANAASNIWIL 1A TUNAL AR THRIR 1AAUTHAR L NN
1] ¥ o o v Ug 1as
5. A TUILRAIWITTANAIINT W ITOTUAVT TUNTEURRAINIT IrRABITUASNY
L 3 o oV a [v] -~ J V . < L]
UMRNI183¢N1IALARTEAURTIUNARAIALATMYE  3zRaddINIWITTAIIRIRE 18R U
[} 1 1 L] ( ar
6. @awuwl3an let through energy ﬁwuﬁinuwuﬁﬂ31w1ﬁunqun1mﬂaenu
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YanTattan

7. ﬁwaga, ArBavANINAeA1 1T 318 L Tud i
CABLE ECONOMICS (A11i#31a189d18)
~ ad o 4 < S "
i 2 AgnEnnasLaandranand waniia
, - . <
gan1ﬂﬂ§uu = A1F18LTURTN + dvuaaﬂaanw1§mL§Bnaoﬁﬂa
1 - L] - 1 e - 1«3
ArtRamaglTedngd = 91'm13aUT3awﬂ + ATeTET + AR

AN EXERCISE IN CABLE ECONONICS

v
-

! ') . @ o o f » ¥ ddaa
Rcu1nasaaea1uqncnaquaaﬁﬂa1uﬂa3uuuazaaanuﬂ MTAIRI18TUNNUNUNIN
[ | vaf - .Jl ] . '
gaztuLsau TaaTuuLnTwsﬁaqnuLﬂuﬂ11n1zn1n1naaﬁaLawﬁstaa faluszAinIR"
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v . ] 1 -~ ] [ 3 J
qﬁﬂWBQSLﬂHHWTHWHQHNRﬁG 1 Nﬂﬁ?ﬂ?ﬂﬂlEWﬂUﬁﬁ1EQWEﬁﬂﬁﬁﬁﬂ EQL71Q81§9ﬁnﬂQ

"gadﬂﬂajﬁu"

-

gaéﬁﬂaiﬁu = AIH18LTHUTA + dvuaana¢nﬂ1§mtaanaqﬁﬁa

INSTALLATION CONDITIONS (dA175224n1TARAY)

4 3 @ < .
drandvavlulanuizaasiaanuaznae  taredratwdadmTudaLnagandaduus

e
&a
=ae

<o
Aluan

- N
qmngunaqau

-, ¥ -~
qmﬂguﬂaoﬁ11uaﬁun1uau

1i78

LOAD PARANETERS (AIW1TLA2TR24TNAR)
Tuaauﬂnxna%
{
nﬂigmnﬁaTnaauwnLaaT

(U o ar
uwnlaa7aniw1aan7ugutgau

LOAD FACTOR
v ¢ [ ' W 4
ﬂ?ﬁuauwuﬁ73“11Qﬁ1911"ﬁﬂﬂﬂﬁ7[ﬁﬁﬂ

] 1 Ir'e
gntvanaﬁTnaauwntaai

-0.8m.
-25°¢C
-1.2°C oW |

XLPE

-0.85
-0.49

-1.07

Iav uazﬁkuﬁaqnwigqqa

Imax
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LOSS LOAD FACTOR

o do 2 o 4 ] 2
R')']N‘sjfutaﬂﬂﬂQTZUUQSauWUﬂ'ﬂURW (I Jav uasﬁ'nuﬁuwuﬂ'wmw (I av

2 < ]
Hay I max 178071 Loss Load Factor

{

917uﬁuﬁu§ LLF fiv LF 8lanniawazaniafiegas LF Lhafin 1aua3n
LLF = 0.3LF + 0.7(LF)°

MORE ABOUT SINGLE CORE CABLES
Lod vthyl ! ° .-.': d
LTIRI732L D113 THARTSRAUN 1 Taanu UL single core AMusRInlinuan
L] ag 4 L T ] a4 2 o ' S 'Y
LHUBRINNITAARINAE AWML NNIERUNIE T TuRnwazRIe 7 Aa Dudasdng, ﬁodwnm 2
a4 a o ' A
UTEA1TNUNARAR uvqaunnﬁiauuaznqﬁua ATURIN TR
- dav918URvuTIAURNATAN (SPACING V Voltage Drop)
4;'2 ] [ - e LUV o ng
AT UNTUTRNTBIIIITENT N single core IENMINLARNITLWN DU
5 ’
inductive reactance ioﬁuagnanTﬂﬁﬁuﬂaq resistance Ny reactance
- davineiudnTWAANTEUR (SPACING V CURRENT RATING)
* { - o . < [
uWnLRaTIRNITE 18U 1TV AR TN TEUR AR E single core A2 ATIWRIUNIY
S EELRIY qmwgﬁTaavaunaqnkuawunwuﬁﬁa qmngﬁﬁaﬁuaﬁunnunwauannaeﬁﬂa Uag
£y o~ - v Id [ " 7 []
qmngunaqnvuwuazqmwguiauan uaauaﬁ1agnuaqua131anz AZUNTY 4849 AIRIN
< P o o
gmzRanazdwﬁmTuaﬂiﬂﬁnnnfsuﬁ
.,2 . -~ o H. - 4 dr v o
AdUY single core 34U 2 UTSLANUILRINIWIITAN ﬂaﬂwannaquaqaianzuas

1ﬁﬁTanzﬁaﬁu
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4o .
#18 Single Core nTuﬁTauzuagu (UNSCREENED)

v o ' Y a ") ¢ g¥ A4 o ae
11 lW”ﬁﬂ‘!?'\"?sn']‘[“E!ﬂmquﬁ']quﬁﬁunﬁuﬂ"ﬂuﬂﬂﬂnaﬂﬂ%nﬂ‘l“lwuﬂﬁ'f']uﬂﬁ

4 . w M
718 Single Core nﬁTauzuagu (SCREENED NON-FERROUS WIRE ARHORED OR HNETAL
SHEATHED)
WANTENUTAIE BT g
[ ] < £y <%
UTngnsa 2 28INNAITILWINTAT & Ny
o 4.
1. wseauinua2un (induced voltages)
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1) Ry 9 1adTsyunwIngTan  (Part of System)
- branch circuit
- feeder circuit

main feeder circuit

- main circuit

<da
2)  TsuptudanwanTan  (Electrical System)

1 phase systenm

- 3 phase 3 wire systen

- 3 phase 4 wire systen

- 3 phase 4 wire with ground system
3) 3§nﬁiaa§q (Type of Installation)

- In free air
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Bus duct -
- Bury in ground
v . <4 .
4) ﬁaunaga ambient temperature LWan1TAIMI
v .« @ Ju - (] Vs “ .
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AM/WUIN
Correction factors for ambient temperature where protection is against short-circuit
NOTE: This table applies where the associated overcurrent protective device is intended to provide short circuit protectio:

only. Bxcept where the device is a semi enclosed fuse to BS 3036 the table aiso applies where the device is intended to provid:
uverload protegsion. .

] } Ambient temperature *C

] Type of Operating * | I - ' I

| insulation temperature | 25 {30 | 35 ;40 ! 471 50! €5 (60 |65 |70 | 7520 {85 %0195

_ Rubber ‘ 60°C |1.04] 1.0 |0.91]0.82]0.71]0.58]0.41] = | = | = | = | - | -] -

i (flexible cables only)

. General purpase p.v.c. 70°C | 1.03] 1.0 [0.94[0.87[0.79{0.711{0i61]0.50{0.35] — | - | = | =1} — | -

| Paper 80°C |1.02] 1.0 |0.95[0.89]0.84[0.77]0.71[0.63]0.55 [0.45]032] — | - | - | -
Rubber : 85°C {1.02 1.0 [0.95[0.90[0.85]0.800.74]0.67{0.60{0.52[0.43 1030} — 1 — | —
Heat resisfing p.v.c.” 85°C |1.03] 1.0 [0.97[0.94]0.91{0.870.84]0.79 {0.71 [0.61{0.50]0.35| — | — | —
Thermosetting 90°C |1.02] 1.0 |0.96[0.91}0.87|0.82|0.76|0.71 | 0.65]0.58|0.50 {0.41[029| — ! -
Mineral 70°C sheath | 1.03] 1.0 |0.93]0.85]0.77]0.67{0.57}0.45{031 = | = | = | — | = | -

105°C sheath |1.02| 1.0 |0.96{0.92{0.88 |0.84 |0.8010.75{0.70 |0.65|0.60 {0.54| 0.47{0.400.32

WOTE: (i) Comection factors for flexible cords and for 85°C or 150°C rubber- msulatcd flexible cables are given in th:
relevant table of current-carrying capacity.
(i) This table also applies when determining the current-carrying capacity of a cable.
*These factors are applicable only to ratings in columns 2 to 5 of Table 4D1.

<
A1740 1

Correction factors for ambient temperature where the overload protective device is a semi-enclosed fuse to BS3036.

Agbient temperature °C
Type of Operating ;
insulation temperature | 25 | 30 |*35 | 40 | 45 [ 50 | 55 | 60 | 65 1 70 | 75 80 | 85| 90 | 95
' Rubber 60°C [1.04] 1.0 [0.96]0.9110.87]0.79{0.56| — | = | = | = | = | - | — | —
i(i]exible cables only) .
General purpose p.v.c. 70°C |1.031 1.0 10.9710.94/0.91{0.87|0.84{0.69|048} — | = | - | — | — | —
Paper 80°C 11.021 1.0 {0.9710.95/0.92{0.90(0.87(0.84{0.76{0.62{043} — | — | — | —
Rubber gs°c |1.02] 1.0 10.9710.95/0.92(0.91(0.88{0.86{0.83|0.71|0.580.41| ~ | — | —
Heat resisting p.v.c.* 85°C {1.03| 1.0 10.97/0.94(0.91]{0.87{0.84|0.80[0.76{0.72|0.68|0.49f — | — | —
| Thermosetting 90°C |1.02} 1.0 10.98/0.95(0.9310.91}0.89(0.87|0.85{0.79]|0.69(0.56|039} — | —
Mineral: Bare and exposed '
to touch or p.v.c. covered B
! 70°C sheath |1.03} 1.0 10.96/0.9310.89{0.86{0.79|0.621042} — | — | — | — | — | =
* Bare and not exposed to
_touch 105°C sheath {1.02| 1.0 10.9810.96]/0.93/0.91(0.89{0.86{0.840.82(0.79 077 0.6410.55{0.43

NOTE: Correction factors for flexible cords and for 85°C or 150°C rubber-insulated flexible cables are ngen in the relevant

table of current-carrying cepacity.
* These factors are applicable only to ratings in columns 2 to § of Table 4D1I.
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Correction factorsfor groups of more than one circuit of single-core cables, or more than one multicore cable (to be applied to the
corresponding casrent-carrying capacity for a single circuit in Tables4D1to 4D4,4E1 to JEJ, 4F1 and 4F2, 4J1,4K1 to K4, 3L1 to

4“)"

Correction factor™(C,)

L !

) Number of circuits or multiccrs cables |'
Reference metkod of — —— ,
installation (sez Table 4A) 2 3 (4516|7178 ' 9 I 1012 14]16|18]20!
Enclosed (Metkod 3 or 4 or !
bunched and c#pped direct to a 0.80/0.70/0.65|0.600.5710.5410.52/0.50}0.480.45 | 0.43 | 0.41|0.39{0.38
non-metallic surface (Method 1) . i
Single layer clipped -Touching 0.85(0.7910.7510.73(0.72{0.72{0.71{0.70| — l o e
1o a non-metakic .
surface (Method 1) Spaced® 0.94(0.90{0.90(0.9010.9010.90{0.9010.90{0.90{0.90{0.90{0.9010.90|0.90
Single layer mzdricore -
on a perforated metal | Touching 0.86/0.81{0.77(0.75{0.74/0.7310.73{0.72{0.71{0.70| — | — | — | —
cable tray, vertizal or -
horizontal (Mezhod 11) | Spaced® # 09110.89/0.88{087(087| = | - | = | - | = | =] =| -1 -
Single layer simgle-
core on a perfosated Horizontal 090108} - | = |~~~ —-|=t1t=|-1-|—=-i-
metal cabie tray, i
touching (Metkod 11) Vertical 085 -l =)=/ =|={=4t=|=}-|=-t-1=-1]-
Single layer muiticore touching
on ladder supports (Method 13) 0.8610.8210.8010.7910.7810.78(0.7810.77} — | — | = | = | = | —

<4
R17I4N 3

Correction factors for Minernl insnlated Cables instslled on Perforated Tray, .

(to be applied to the corresponding current carrying eapacity for single
circuits for reference method 11 in Table 4J1A)

Number of multicore cables
or circuits

Tray Arrangement of cables . {Number
Orientation of Trays 1123|4619
Horizontal | Multiconductor cables touching ' 1 1.0 10.9010.8010.80/0.7510.75
‘Horizontal | Multiconductor cables spaced} 1 1.0} 1.0 ] 1.0 |0.95/0.90| —
Vertical Multiconductor cables touching 1 1.0 {0.90}0.80/0.75]0.75]0.70
Vertical Multiconductor cables spaced$ 1 1.0 10.90{0.90({0.90;0.85 —
Horizontal | Single conductor cables trefoil separatedit 1 1.0{ 1.0 {095
Vertical Single conductor cables trefoil separatedit 1 1.0 |0.90|0.90

t$ Separated by a clearance between adjacent surfaces of at least two cable diameters (2De).

4 Spaced by a clearance between adjacent surfaces of at least one cablo diameter (De)

<4
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Correction factors

Insizlation Method 18 Installation Method 19 [nstallation Method 20
] i I |
! 6 single- {6 single- |12 single- |12 single- |18 single- i24 single-
i lcore core lcore core core fcore
2 single- i4 single- lcables. 4 |[cables. 4 I8 single- lcables, 8 jcables, 8 icables, 12 cables, 16
core -3 single- core. {IWO-COTe [tWO-core :core ‘lwo-core  two-core two-core . lwo-core
cables, ,core ‘cables, cables, cables, .Icnblcs. icables.  !cables lcables. © .cables,
Conductor or | cables. ‘or2 orJ orl or4é ior 6 or 6 ior 9 jor 12
Cross- three- or |or 2 'three- or lthree- or(three- or {three- or |three- or jthree- or jthree- or |three- or
secuonal  four-core two-core four-core |four-core |four-core four-core {four-core (four-core ifour-core {four-core
area cable ‘cables  .cables cables cables cables cables cables cables  icables
2 | pf i s 6 N 8 | 9 0 | o
mrm’ i l; .
: 093 | 09 i 087 | 08 | 08 | o083 | 076 | o081 | 074 | o069
6 092 0.89 0.86 0.81 0.86 0.82 0.75 0.80 0.73 0.68
i0 091 | 0.8 0.85 0.80 0.85 0.80 0.74 0.78 0.72 0.66
i6 091 ; 087 0.84 0.78 083 | 0.8 0.71 0.76 0.70 0.64
25 § 0.90 0.86 0.82 0.76 0.8]e 0.76 0.69 0.74 0.67 0.62
35 1 089 0.85 0.81 0.75 0.80 0.74 | 0.68 0.72 0.66 0.60
50 | 088 0.84 0.79 0.74 0.78 0.73 0.66 0.71 0.64 0.59
0t 0.87 0.82 0.78 0.72 0.77 0.72 0.64 0.70 0.62 0.57
93 , 0.86 0.81 - 0.76 0.70 0.75 0.70 0.63 0.68 0.60 0.55
!
120 ¢ 0.85 0.80 0.75 0.69 0.73 0.68 0.61 0.66 0.58 0.53
150 | o084 0.78 0.74 0.67 0.72 0.67 0.59 0.64 0.57 0.51
185 0.83 0.77 0.73 0.65 0.70 0.65 0.58 0.63 0.55 0.49
240 0.82 0.76 0.71 0.63 0.69 0.63 0.56 0.61 0.53 0.48
300° 0.81 0.74 0.69 0.62 0.68 0.62 0.54 0.59 0.52 0.46
a0 | 0.80 0.713 0.67 0.59 0.66 0.60 0.52 0.57 0.50 0.44
500 0.78 0.72 0:66 0.58 0.64 0.58 0.51 0.56 0.48 0.43
630 0.77 0.71 0.65 0.56 » 0.63 0.57 0.49 0.54 " 0.47 0.41

When cabies having different conductor operating temperatures are grouped together the current rating shall be based on
he lowest operating temperature of any cable in the group.

d
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#include <stdio.h>
#include <dos.h>
#include <stdlib.h>

#define BORDER 1
#define ESC 27
#define REV_VID 0x70
#define NORM_VID 7

void goto_xy(),clsl(),cls(),write v1deo(),
void display_menu(),draw_border(};

float wval_k( int b);

float num();

char *part[]= {

"1l. Branch circuit",

"2. Feeder circuit"”,

"3. Main feeder circuit",
"4, Maln circuit",

};

char *phasel[]= {

"1l. 1 phase",

"2. 3 phase 3 wire",

"3, 3 phase 4 wire",

"4. 3 Phase 4 wire with ground®,

}:

char *installl[]= {
"I. In conduit",
"2. In free air",

}:

char *install2[]= {
"1. In conduit",
"2. In tray and ladder",

}:

char *install3[]= {

"l1. In conduit",

"2. In tray and ladder",
*3, Busduct installation",

}; .

char *insta114E]= {

"l. In conduit”,

"2, In tray and ladder",
"3. Bury in ground",

}:

void main()

{



int cb[] = {5,10,15,20,30,40,50,60,75,100,125,150,175,200
,225,300,350,400,500,600};

int -bus{] = {800,1000,1200,1350,1600,2000,2500,3000,4000
,5000};

FILE *£f0,*f1l;

int a,b,c,d,e,f,q,4i,3j=0,11,111,1,s8=1,,t;

float k,gf,at,watt,pf,current,vd,length,volt,m,n,o0,q;
float lwatt,lwatta,lwattb, lwattc,lpf,ldm;

float rpoi,rpoia,rpoib,rpoic,rpf,rdnm;

float hwatt,hwatta,hwattb,hwattc,hpf, hdm;

float abtu,abtua,abtub,abtuc,apf,adm;

float wwatt,wwatta,wwattb,wwattc,wpf,wdm;

float owatt,owatta,owattb,owattc,opf,odm;

float lamp, ramp,hamp,aamp,wamp,ocamp;

float pampdat[18],vddat[18],size[18],par,bampdat[18];
float yampdat[18];

float pampdatl[18],vddatl[18],sizel[18],bampdatl[18];
float yampdatl[18]; .

char x[18][6],filename[l12],filenamel[12],ans,stxr[20][40];
float awat,bwat,cwat, tf;

clrscr();

strcpy(filename;, "ooooooo.dat");111=3;
strcpy(filenamel, "ooooocoo.dat");111=3;

goto_xvy(24,2);

printf("Expert System For Cable Selection.”);
goto_xvy(31,4);

printf("KMIT'L PROJECT 1994\n");
draw_border(12,0,69,6);

do

{

cls();

goto_xy(24,10);

printf("Please choose the part of system.");
draw_border(17,8,64,17);
azpopup(part,"1234",4,29,11,0);

cls();

switch (a)

{

case 1:

goto_xy(27,10);

printf("Please select the system.");
draw_border(17,8,64,17); '

b=popup(phasel, "1234",4,26,11,0);

k=val_k(b);

cls();

if(b==1)

{ .
goto_xy(27,10);

printf("Please select the installation");
draw_border(17,8,64,15);
c=popup(installl,"12",2,32,11,0);

}



else

{

goto_xy(27,10);

printf("You should install in conduit.");
goto_xy(28,11);

printf("Press any key to continue...");
draw_horder(17,8,64,13);

getch();

c=1;

switch (c¢)

{

case 1:
if(b==1)
{

strcpy(filename, "conthwl.dat");11=17;

strcpy(filenamel, "convafl.dat");111=9;
} .

else

{

strcepy(filenamel, "oooocooc.dat");111=3;
strepy(filename, "conthw3.dat");11=17;

} -

break;

case 2: /
strcpy(filenamel, "airvafl.dat");111=9;
strcpy(filename, "ooooo000o.dat");11=3;
break; .
}

break;

case 2:

goto_xy(27,10);

printf("Please select the system.");
draw_border(17,8,64,17);
b=popup(phasel,"1234",4,26,11,0);
k=val_k(b);

cls();

if(b==

{

goto_. xy(27 10);

printf("You should install in condult ");
goto_xy(28,11); ‘
printf("Press any key to continue...");
draw_border(17,8,64,13);

getch();

strcpy(filename, "conthwl.dat");11=17;
strcpy(filenamel, "ooooooo.dat");111=3;

}

else

{



goto_xy(27,10);

printf("Please select the installation");

. draw_border(17,8,64,15);
c=popup(installz, “12" 2,30,11, 0),

switch (c¢)

{

case 1:

strcpy(filename, "conthw3.dat");11=17;

strcpy(filenamel, "ooooooco.dat");111=3;

break;

case 2:
strcpy(filename, "ladthw3.dat");11=15;
strcpy(filenamel, "ocoooooo.dat");111=3;
break;

3
3

break;

case 3:

goto_xy(27,10);

printf("Please select the system.");
draw_border(17,8,64,17);
b=popup(phasel,"1234",4,26,11,0) ;"
k=val_k(b);

cls();

if(b==1)

{

goto_xy(27,10);

printf("You should install in conduit.");
goto_xy(28,11);

printf("Press any key to continue...");
draw_border(17,8,64,13);

getch();

strcpy(filename, "conthwl.dat");11=17;
strcpy(filenamel, "ooooo000.dat");111=3;
}

else

{ .

goto_xy(27,10);

printf("Please select the installation");
if(b==2)

{

draw_border(17,8,64,15);
c=popup(install2,*12%,2,30,11,0);
switch (c)

{ -

case 1:

strecpy(filename, "conthw3.dat");11=17;
strcpy(filenamel, "ooooooo.dat");111=3;



break;

case 2:

strcpy(filename, "ladthw3.dat");11=15;
strcpy(filenamel, "ooooooo.dat");111=3;
break; ’

}

}

else

{

draw_border(17,8,64,16);
c=popup(installl,*123",3,30,11,0);
switch (c)

{

case 1:

strcpy(filename, "conthw3.dat");11=17;
strcpy(filenamel, "ooocooo.dat");111=3;
break; \

case 2: ) Y
strcpy(filename, "ladthw3.dat");11=15;
strcpy(filenamel, "oooocooo.dat");111=3;
break;

case 3:

strcpy(filename, "oooooco.dat");11=3;
strcpy(filenamel, "ooooo0o.dat");111=3;
break;

}

}

}

break;

case 4:

goto_xy(27,10);

printf("Please select the system.");
-draw_bordexr(17,8,64,17);
b=popup(phasel, "1234",4,26,11,0);
k=val_k(b);

cls(); .
if(b==1)

{

goto_xy(27,10);

printf("You should install in conduit.");
goto_xy(28,11); )
printf("Press any key to continue...");
draw_border(17,8,64,13);

getch();

strcpy(filename, "conthwl.dat");11=17;
strcpy(filenamel, "oooooco00o.dat");111=3;

}

else

{



goto_xy(27,10);

printf("Please select the installation");
draw_border(17,8,64,16);
c=popup(install4,"123",3,30,11,0);

switch (c¢)

{

case 1:

strcpy(filename, "conthw3.dat");11=17;
strcpy(filenamel, "Yooooooo.dat");111=3;
break;

case 2: :

strcpy(filename, "ladthw3.dat");11=15;
strcpy(filenamel, "ooooooo.dat");111=3;
break;

case 3: _
strcpy(filename, "grdthw3.dat");11=15;
strcpy(filenamel, "ooooooo.dat");111=3;
break;

}

}

break;

}

cls();
goto_xy(0,8);
do

printf("Please enter ambient temperature
(during 20°c - 60°c):");
scanf ("%f",&at);

}
while((at>60) || (at<20));
if(at«<25b)
t£=1.291;
else .
if(at<30)
tf=1.225;
else
if(at«35)
t£=1.155;
else
if(at<45)
t£=1.080;
else
if(at<50)
t£=0.913;
else
if(at<55)
t£=0.816;
else
if(at<60)



t£=0.707;
else
t£=0.577;

if(a==1)

gf=num();

cls();

goto_xy(3,8);

if(al=2)

{

printf ("Please enter load (watt)
scanf ("&%f",&watt});

do

B
.

"):

printf ("\n Please enter power factor
( not more than 1 ) : ");
scanf ("%f",&pf);

}
while(pf>1);
else

{

if(b==1)

{

cls();

goto_xy(3,8); |
printf ("Please enter load of 11ght1ng (watt) ¢ ");
scanf ("%f",&lwatt);

do

printf ("\n Please enter power factor
( not more than 1 ) : ");
scanf ("%f",&lpf);

}

while(1lpf>1);

printf ("\n Demand factor of lighting = 0.75 ");
do :

printf("\nDo you want to change demand factor of lighting?
(y=yes , n=mno) ");
ans=getche();

while( ans!='y' && ans!='n' );
if{ans=="'y"')

{

do

printf ("\n Please enter new demand factor
(not more than 1):");
scanf ("%f",&ldm);

}
while(1ldm>1);



3

else

1dm=0.75;

cls();

goto_xy(3;8);

printf("Please enter number of receptacles (points) : ");
scanf ("%f",&rpoi);

do

printf ("\n Please enter power factor
( not more than-1 ) : ");
scanf ("&f",&rpf);

}

while(rpf>1);

printf ("\n Demand factor of receptacle = 0.8 ");
do

printf("\nDo you want change demand factor of receptacle?
(y=yes , n=mo ) "); ~
ans=getche();

while( ansl!='y' && ans!='n" );
if(ans=='y"')

{

do

printf("\nPlease enter new demand factor
(not more than 1):");
scanf ("%f",&rdm);

}
while(rdm>1);
}

else

rédm=0.8;

cls();

goto_xy(3,8);

printf ("Please enter load of heater (watt) : ");
scanf ("%f",&hwatt);

do

{ .
printf ("\nPlease enter power factor(not more than 1):");
scanf ("%f",&hpf);

}

while(hpf>1);

printf ("\n Demand factor of heater = 0.35 ");
do

{

printf ("\nDo you want to change demand factor of heater ?
(y=yes , n=mno)");

ans=getche();

}



while( ans!='y' && ans!='n' );
if(ans=='y"')

{

do

printf("\nPlease enter new demand factor(not more than 1)
")

scanf ("%f",&hdm);

}

while(hdm>1);

}

else

hdm=0.35;

cls();

goto_xy(3,8);

printf("Please enter capacity of air condition unit (BTU.)
: ");

scanf ("%f",&abtu);

printf ("\n Demand factor of air condition = 0.5 "),

do -

printf("Do you want change demand factor of air condition?
(y=yes , n=mno ) ");

ans=getche();

}

while( ansi='y' && ans!='n' );

if(ans=='y"')

{

do

printf("Please enter new demand factor(not more than 1):");
scanf ("%f",&adm);

} )
while(adm>1); .

}

else

adm=0.5;

cls();

goto_xy(3,8);

printf ("Please enter load of water pump (watt) : ");
scanf ("%f", &wwatt);

do

{ :

printf("\nPlease enter power factor(not more than 1):");
scanf ("%f",&wpf);

}

while(wpf>1l); )

printf ("\n Demand factor of water pump = 0.45 ");
do

printf("Do you want change demand factor of water pump ?
(y=yes , n=mno ) ");



ans=getche();

while( ans!='y' && ans!='n' );
if(ans=='y')

{

do

printf("Please enter new demand factor(not more than 1)
")

scanf ("%f",&wdm);

}
while(wdm>1);
}

else
wdm=0.45;

cls(); .

goto_xy(3,8); .

printf ("Please enter spare load (watt) : ");
scanf ("%f",&owatt);

do

printf("\nPlease enter power factor of spare load
(not more than 1):");
scanf ("%f",&opf);

}
while(opf>1);
do

printf ("\n Please enter demand factor of spare load
{ not more than 1 ) : ");

scanf ("%£f",&odm);
3 “
while(odm>1);

}

else -

{

cls();

goto_xy(3,8);

printf ("Please enter load of lighting (watt)\n");

printf (" Phase A:");
scanf ("3f",&lwatta);
printf (" Phase B:");
scanf ("2f",&lwattb);
printf (" Phase C:");
scéanf ("3f",&lwattc);
do

printf("Please enter power factor(not more than 1):");
scanf ("3f",&1lpf);

}
while(1lpf>1);



printf ("\n Demand factor of lighting = 0.75 ");
do

printf("Do you want change demand factor of lighting ?
(y=yes , n=mno) ");
ans=getche();

while( ans!
if(ans=='y’
{

do

'y' && ans!='n' );

)

printf ("\nPlease enter new demand factor
( not more than-1 ):");
scanf ("%f",&ldm);

}

while(1ldm>1);

}

else

1dm=0.75;

cls();

goto_xy(3,8);

printf ("Please enter number of receptacles (points)\n");

printf (" Phase A:");
scanf ("3f",&rpoia);
printf (" Phase B:");

scanf ("$f",&rpoib);
printf (" Phase C:");
scanf ("gf",&rpoic);
do

printf ("\n Please enter power factor
({ not more than 1 ) : ");
scanf ("3f",&rpf);

}

while(rpf>1);

printf ("\n Demand factor of receptacle = 0.8 ");
dg

printf ("\n Do you want to change demand factor of
receptacle ? ( y = yes , n =no ) ");

ans=getche();

while( ans!='y' && ans!='n' );
if(ans=="'y'

{

do

)

printf ("\nPlease enter new demand factor
(not more than 1):");

scanf ("%f",&rdm);

}



while(rdm>1);

}

else

rdm=0.8;

cls();

goto_xy(3,8);

printf ("Please enter load of heater (watt)\n");

printf (" Phase A:");
scanf ("%f",&hwatta);
printf (" Phase B:");

scanf ("%f",&hwattb);
printf (" Phase C:");
scanf ("%f",&hwattc);
do

printf ("\n Please enter power factor
( not more than 1 ) : ");
scanf ("3%f",&hpf); .

}

while(hpf>1);

printf ("\n Demand factor of heater = 0.35 ");
do

printf("Do you want to change demand factor of heater ?
(y=yes , n=mno) ");
ans=getche();

while( ans!='y' && ans!='n' );
if(ans=='y"')

{

do

printf ("\nPlease enter new demand factor
( not more than 1 ):%);
scanf ("%f",&hdm);

}
while(hdm>1);
}

else
hdm=0.35;

cls();

goto_xy(3,8);

printf ("Please enter capacity of air condition unit
(BTU.)\n");

printf (" Phase A:");
scanf ("%f",&abtua);
printf (" Phase B:");

scanf ("%f",&abtub);

printf (" Phase C:");

scanf ("%f",&abtuc);

printf ("\n Demand factor of air condition = 0.5 ");



do

printf("Do you want to change demand factor of air
condition? (y =yves , n =no ) ");

ans=getche();

}

while( ans!='y' && ans!='n' );

if(ans=='y')

{

do

printf("Please enter new demand factor( not more than 1 )
"):

scanf ("%f",&adm);

}
while(adm>1);
}

else

adm=0.5;

cls();

goto_xy(3,8);

printf ("Please enter load of water pump (watt)\n");
printf (" Phase A:");

scanf ("$f",&wwatta);

printE (" Phase B:");

scanf ("%f",&wwattb);

printf (" Phase C:");

scanf ("%f",&wwattc);

do

printf ("\n Please enter power factor
( not more than 1 ) : ");
scanf ("%f",&wpf);

}

while(wp£f>1);

printf ("\n Demand factor of water pump = 0.45 “);
do

printf(™Do you want to change demand factor of water pump?
(y=yes , n=mno)"); ‘ '
ans=getche();

while( ans!='y' && ans!='n' );
if(ans=='y"')

{

do

printf ("\nPlease enter new demand factor
( not more than 1 ):");

scanf ("%f",&wdm);

}



while(wdm>1);
}

else
wdm=0.45;

cls();
goto_xy(3,8);

printf ("Please enter spare load (watt)\n");

printf (" Phase A:");
scanf ("%f",&owatta);
printf (" Phase B:");

scanf ("%f",&owattb);
printf (" Phase C:");
scanf ("gf",&owattc);
do

printf ("\n Please enter power factor of spare load
( not more than 1 ) : ");
scanf ("%$f",&opf);

}
while(opf>1);
do

printf ("\n Please enter demand factor of spare load
( not more than 1 ) : ");
scanf ("3f",&odm);

}
while(odm>1);
}

}
if(a==2)

{

cls();

goto_xy(3,8);

printf ("\nPlease enter rated voltage value of feeder
(volt):");

scanf ("3f",&volt); )

printf ("\nPlease enter percent voltage drop of feeder
(0%-5%):");

scanf ("%f",&vd);

printf ("\n Please enter length of cable of feeder
(m) = ");

scanf ("%f",&length});

}

else

{

cls();

gOtO__XY(3,8) H .

printf ("\n Please enter rated voltage value
( volt ) : ");

scanf ("gf",&volt);



printf ("\n Please enter percent voltage drop.

( 0%-5% ) + ™");

scanf ("%f",&vd);

printf ("\n Please enter length of cable (m) : ");
scanf ("%f",&length);

}
if(a==3| |a==4)

printf("\nPlease enter the number of conductor you want to
parallel:");
scanf ("%f",&par);

}

cls();

goto_xv(3,8);

i=0;
if((fl=fopen(filenamel,"r") )==NULL)
{ .

printf("Can't open file.");
exit(1l); '

}

while(!feof(£f1))

{ .
fgets(str[i],b 248,£f1);

i++;

}

fclose(fl);
for(g=1;q9<34;q=q+3)

{

for(i=2;i<111;i++)

{ .
for(j=(q—1l:j<(q+4);j+*)
x[1-1]1[j-q+1])=str[i][]];

}

x[i-1][j-q+1}="\0";

switch (j)

{

case 5:
sizel[i-1]=atof(x[i-1]);break;
case 12:
pampdatl[i-1]=atof(x[i-1]);break;
case 19:
vddatl[i~1]=atof(x[i~-1]);break;
case 26:
bampdatl[i-l1l}=atof(x[i-1]);break;
case 33:
yampdatl{i-1l}=atof(x[i-1]);break;
}

}
q=];
}



i=0;
if((f0=fopen(filename,"r") )==NULL)

{
printf("Can't open file.");
exit(1l);

}.
while(!feof(£0))

{
fgets(str[i],248,£0);
i++;

}

fclose(£0);
for(qg=1;9<34;g=q+3) .
{

for(i=2;i<11;i++)
{
for(j=(g-1);j<(g+4);3++)

{

§[i-1][j-q+1]=str[i][j];
x[i-1][j-g+1}="\0";

switch (3)

{

case 5:
size[i-1]}=atof(x[i-1]);break;
case 12: .
pampdatf[i-l1]=atof(x[i-1]);break;
case 19:
vddat[i-1]=atof(x{i-1]);break;
case 26:
bampdat[i-1l=atof(x[i-1]);break;
case 33:
yampdat[i-1]=atof(x[i-1]);break;
}

¥
qg=3;
}

switch (a)

{

case 1: _
current=watt/(k*pf*volt); .
o=current/(gf*tf);
n=(vd*volt*10)/(current*length);
break;

case 2:
if(b==1)
{

lamp=(lwatt*1ldm)/(k*1pf*volt);
ramp=rpoi*rdm;



hamp=(hwatt*hdm)/(k*hpf*volt);
aamp=(abtu*1500*adm)/(12000*%volt);
wamp=(wwatt*wdm) /(k*wpf*volt);
oamp=(owatt*odm)/(k*opf*volt); '
o=(lamp+ramp+hamp+aamp+wamp+oamp)/tf;
n=(vd*volt*10)/((lamp+ramp+hamp+aamp+wamp+oamp)*length);
}

else

{

awat=(lwatta*ldm)+(220*rpoia*rdm)+ (hwatta*hdm)+
(abtua*1500*adm/12000)+ (wwatta*wdm) +(owatta*odm);
bwat=(lwattb*ldm)+(220*rpoib*rdm)+ (hwattb*hdm)+
(abtub*1500*adm/12000)+(wwattb*wdm)+ (owattb*odm);
cwat=(lwattc*ldm)+(220*rpoic*rdm)+ (hwattc*hdm)+
(abtuc*1500*%adm/12000)+ (wwattc*wdm) + (owattc*odm);
if(awat>=bwat)

{

if(awat>=cwat) -

o=awat/(220*%tf);

else

o=cwat/(220*%tf);

}

else

{

if(bwat>=cwat)

o=bwat/(220*tf);

else

o=cwat/(220%tf);

}
n=(vd*volt*10)/(o*tf*length);
3

break;

case 3:
if(c!=3)
{ .
current=watt/(k*pf*volt);
m=current/(par*tf);
n=(vd*volt*10)/(current®*length);

} ;

else

{

current=watt/(k*pf*volt);
o=current/(par*tf);

if(o>bus[9])

{

printf("\n\n ERROR IN BUSDUCT."):;
printf("\n\n Press any key to continue...");
getch();

exit(0);

}



for(1=0;0>bus[1];1++)

printf("");

m=bus[1l];

printf("\n\n Busduct size is %6.2f ampere rating.",m);
getch();

}

break;

case 4:
current=watt/(k*pf*volt*par);
m=current/tEf;
n=(vd*volt*10)/(current*length);
break;

}
cls();
goto_xv(3,8);

if(a==1]|]a==2)

{

if(o>cb[19])

{

printf("ERROR.");
getch();

exit(0);

}

for(1l=0;0>cb[1];1++)
printf(""); ;

m=cb[1l];
if(k==1)
r=1;
else
r=3;

printf(“\n Use circuit breaker 3%d pole 36.2f AT.",r,m);

}
if(filenamel[0]!='0")

printf("\n\n\n Brand type size (sgq.mm.) ");
if(m>pampdatl[111-2]| |n<vddatl[111-2})

{

printf(“"\n\n ERROR.");

printf("\n\n Press any key to continue...");
getch();

exit(0);

} .
for(l=1;m>pampdati[1]};1++)
s=1+1;
for(l=1;n<vddatl{1];1++)
printf("");

if(s>1)

1=s; .
printf("\n\n phelps dodge . VAF 26.2f ",sizel[l]);



if(m>yampdatl[111-2]| |n<vddatl[111-2])

{

printf("\n\n ERROR.");

printf("\n\n Press any key to continue...");
getch();

exit(0); '

}

for(l=1;m>yampdatl[1l];1++)

s=1+1;

for(l=1;n<vddatl[1];1++)

printf("");

if(s>1)

l=s;

printf("\n\n Thai Yazaki VAF 26.2f ",sizel[l]);

if(m>bampdatlflll~-2]| |n<vddatl{111-21})
{
printf("\n\n ERROR.");

printf("\n\n Press any key to continue...");
getch();

exit(0);

}

for(l=1;m>bampdatl[1];1++)

s=1+1;

for(l=1;n<vddatl[1];1++)

printf("");
if(s>1)
l=s;
printf("\n\n Bangkok Cable VAF 26.2f ",sizell[l]);
printf("\n\n press any key to continue...");

getch(); -

}

.

if(filename[0]!="'0")

{

clsl(); .

goto_xvy(3,8);

printf("\n\n\n\n Brand type size (sq.mm.)");
if(m>pampdat[11-2]]| |n<vddat[1l1-2])

{

printf("\n\nh ERROR.")};

printf("\n\n Press any key to continue...");
getch(); ’

exit(0);

}

for(l=1;m>pampdat{1];1++)

s=1+1;

for(l=1;n<vddat[1l];1++)

printf(""); .



if(s>1)
l=s; ' _—
printf("\n\n phelps dodge THW 26.2F ",sizel[l]);

if(m>yampdat{11-2]|In<vddat[1l1-2])

{

printf("\n\n ERROR.")};

printf("\n\n Press any key to continue...");
getch();

exit(0);

3

for(l=1;m>yampdat[1];1++)

s=1+1;

for(l=1;n<vddatfl];1++)

printf("");

if(s>1)

1=s;

printf("\n\n Thai Yazaki THW 26.2f ",size[l]);

if (m>bampdat[11-2]| [n<vddat[11-2])

{

printf{"\n\n ERROR.");

printf("\n\n Press any key to continue...");
getch();

exit(0);

}

for(l=1;m>bampdat[1];1++)

"s=1+1;

for(l=1;n<vddat[1l];1++) -
printf("");

if(s>1)

1=8; :

printf("\n\n .Bangkok Cable. THW $6.2f ",size[l]);
if((b==4&&c!=3) || (a==4&&b==4))

{

if((1-2)<1)

1=3;

printf("You should use %6.2f sg.mm. for ground wire."
,8ize[l-2]);

}

getch();

X
dg

{
cls();
printf("Do you want to continue ? ( y = yes , n = no )");
ans=getche();

while( ans!='y' && ans!='n' );

while( ans=='y');



int popup(menu, keys, count, x, y, border)
char *menufl}];

char *keys;

int count;

int x, y;

int border;

{

register int i, len;

int endx, endy, choice;

unsigned int *p;

%f ((x>79) || (x<0) || (¥>24) || (y<0))

printf(" rang error");
return -2;

}

len = 0O;

for(i=0; i<count; i++)
if(strlen(menufi]) > len)

len = strlen(menul[i]);

endx =len + 2 + Xx;

endy =count + 1 + y;
if((endx+1>79) || (endy+1>24))
{

printf("menu won't fit");
return -2;

}

p = (unsigned int #*) malloc((endx-x+1) * (en&y-y+1));
if(!p) exit(l); r

if(border)
draw_border(x, y, endx, endy);

display_menu(menu, x+1, y+l , count):;
choice = get_resp(x+l , y, count, menu , keys)+1l;

return choice;

}

void display_menu(menu, x, y, count)
char *menul[];
int x, y, count;

{

register int i;

for(i=0; i<count; i++,y++)
{
goto_xy(x,y);



printf(menul[i]);
}
}

void draw_border(startx, starty, endx, endy)
int startx, starty, endx ,endy;

{

register int i;

for(i=startx+l; i<endx ; i++)

{ 3

goto_xy(i, starty):;

pgtchar(196);

goto_xy(i, endy);

putchar(196);

}

for(i=starty+l; i<endy; i++)

{ .

goto_xy(startx, 1i);

putchar(179);

goto_xy(endx,i);

putchar(179);

} :
goto_xy(startx,starty); putchar(218)
goto_xy(startx,endy); putchar(192)
goto_xy(endx,starty); putchar(191)
goto_xy(endx,endy); putchar(217)

3

get_resp(x,y,count,menu, keys)
int x,y,count;

char *menuf];

char *keysl];

{

union inkey {

char ch[2];

int i;

} ¢

int arrow_choice = 0,key_choice;

.
’
.
L4
.
s
.
r

y++;

goto_xy(x,¥);
write_video(x,y,menu[0],REV_VID);

for(;;

{
while(!bioskey(1l));
c.i=bioskey(0);

goto_xy(x,y+arrow_choice);
write_video(x,y+arrow_choice,menularrow_choice],NORM_VID);



if (c.ch[0])

~{ key_choice = is_in(keys,tolower(c.ch[0]));
if (key_choice)

return key_choice - 1;

switch (c.ch[0])

{ <case '\r' :return arrow_choice;
case ' ' : arrow_choice++;

break;

case ESC :return -1;

}

}

else

{ switch(c.ch[1])

{ case 72 : arrow_choice--;
break;

case 80 : arrow_choice++;
break;

} -

}

if (arrow_choice==count)
arrow_choice = 0;

if (arrow_choice < 0)
arrow_choice = count - 1;

goto_xy(x,y+arrow_choice);
write_video(x,y+arrow_choice,menuf{arrow_choice],REV_VID);
}

}

void write_video(x,y,p,attrib)
int x,y;

char *p;

int attrib;

union REGS r;
register int i;

for(i=x;*p;i++)
{ goto_xy(i,y);

r.h.ah = 9;

r.h.bh = 0;

r.x.cx = 1;

r.h.al = *p++;
r.h.bl = attrib;
int86(0x10,&r,&7);
} .

}

void cls()

{



union REGS r;

r.h.ah = 6;
r.h.al = 0;
r.h.ch = 7; .
r.h.cl = 0;
r.h.dh = 24;
r.h.dl = 79;
- r.h.bh = 7;

int86(0x10,&r,&x);
}

void clsl()

union REGS r;

r.h.ah = 6;

r.h.al = 0;
r.h.ch = 11;
r.h.cl = 0;

r.h.dh = 24;
r.h.dl = 79;
r.h.bh = 7:
int86(0x10,&x,&T);
}

void goto_xy(x,Yy)

int x,y;

{

union REGS r;
r.h.ah = 2;
r.h.dl = x;
r.h.dh = y;
r.h.bh = 0;

int86(0x10,&r,&r);
}

is_in(s,c)
char #*s,c;
{

register int i;

for (i=0;%*s;i++) .
if (*s++==cC)
réturn i+l;
return 0;

}
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