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Matim  (Keywords)

# 7 % £ (Ampacity )
#4584 (heat energy loss)

#E#EHSE D 4 (energy transfer ability )
& &% & (induction voltage )

% = (shielding)

P TR 4 k% (underground power
systems in tunnel )
Abstract

This thesis explores the various lay-out
schemes  for the  extra-high-voltage
underground cables in tunnel. Since massive
heat will be generated by energy losses
during power transmission of power cables, it
is crucial to determine the ampacity of
continuous current rating of power cables for

safe system operation. In view of this, this

B A RS TR S

RAR HEHR EmE

thesis aims to develop an application
program for underground power systems
with different topological configurations
which can calculate the heat energy loss,
energy transfer ability of the power cables,
and the induction voltage of the shielding
with  distance limit. The developed
application program can be a valuable
reference for power engineers in planning
power system in underground tunnel to
determine the suitable types and the spaces
required for the tunnel. To verify the
practicability of the application program,
several real planning cases of Taipower
Company are thoroughly examined. Results
obtained from the case studies show that the
proposed program can provide correct
analysis results and effectively assist the
power engineers in designing underground

power systems in tunnel..
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W, =aCE,’ tan & 2-7)
HY o =2nf (2-8)
c-——% _10°
Di
l8€n(I)
Hifr2 2% (Fm) (2-9)

4. 161kVF:345kV XLPEE B EIg &

TEmrags A (2-10)
THERE A G
A =A4F A4 XE (2-11)

TALE 7|25

17

WEFAE 50 BERT AL 2 v
A0 % ;ﬁ’é’:ﬁé_ii;ﬁ;ﬁﬁ’*kl”’

BHCTHERERY Higr Stk
¥ (Cross bonding) P » A1’ =0
_ R L
1 - R R 2
1+ {5}
X (2-12)
w_ Ry (Bit)*
Ao g lod 80+ S g
H e
0, =1+ (L)1 (5,D,10° ~16)
Ds (2-14)
A
181 = 7
10%ps (2-15)
Ay =3
= &A58 5
(2 16)
(1 14m245 +0 33)( )(092m+166)
hEE IS (2-17)
Az =0 oz &5 (2-18)
m=“10"
Rs (2-19)
FE B A SR TR
403 1L+ (T ~20]]-10° [(7)* +1
Rs = ng -7z-dg’
(2- 20)
XLPE 2 Frm &HE? » 12=
BEts e s » 2 5~ B HRpF
PEIERE T
_4M N2+(M +N)?2
4M? +1)(N? +1) (2-21)
H ¢
M=N=-s
X (THEMET=Z &25875))
(2-22)
X =2 - 10*7617(2—5)
d (2-23)
5. 161kV % 345kV XLPEEE &A1 ET

"

THEHRERLS GHERF S LR B
B ARE P AREFREIG > HAR
FLE s Ar@) 211 A5 0 B IR A et
B AT

5

AP AR RS T LA R



18

A#pedzt

(1)@ s bl $4 2
Fe 3 T1(°C -m/W)

H AT g

WE R H
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(2-30)

K, = H”ff% Do 2+ )+ T+ 4 + 4)]
(2-31)

Al Az B B

1 1 na,T,

Aba =Ws [(1+2,l +4, _E)Tl _1+ﬂ,l +12]

(2-32)
B AR T SR

> # e faRth i W?}ZﬂTd
4 4
3 5 LR ARPRE Ak RE AR
inin 1. FEE L e
MW AMW—Tb
Ti Th Ts A
Pih o g
[ T
ERER L
FoA A
g
(F]:.'
#
e
o
B 2.11 XLPE ESE&ERSEHE
6. 161KV 345kV XLPEEEARFER

== ] = w--

EREERSBAE
PHLGHETAEE N AT
??i’ﬁ?ﬁ%ﬁﬁﬁ\&ﬁﬁﬁ‘
F BB ACEE KT M T EAEE
R G FE LA E R A wd TN

(ﬁz

1]

a&x
)‘m

A0:(|ZR—J—%Wd)-Tl+[|2R(l+/ll)+Wd]-nT2
+[IPRA+ A, + 4,) +Wy1-n(T, +T,)
(2-33)
BAOF TN TE R D EHFL >

h ook
B, /- I

AO-W, [%T1 n(T, +T,+T,)]

- [RT1 IR+ AT, + nRA+ 4 + 4,)(T, +T4)]

(2-34)
161KV = 345KV XLPE % 47 & 4f &
B ﬁp+%§%évaﬁﬁ

o= %+%+%,;wiﬁp\.§%%§%@§{‘%ﬁ

EEEEF R Ert Wm £ 7
Plded v EAE A A AR 5 WEEW1I2x
3x2=W1x12 » i 5 § ﬁm@;aa 2% 161kV
XLPE ¥ iz 3 # 8 % 5 18.2 W/cm ~ 345kV
XLPE % % 60 W/cm °

> 1

) —

1

/:‘4‘ .f‘fbifﬁi W. = It x R (2_35)
wrpgpals =Axk (2-36)
/T ?‘T#Ei ”{1 = a)CEbZ tan o (2_7)

TALE 25



7. 161kV B 345kV XLPE EfE5 At

BERETE

THELF R A RBTIIAFIFR IS
AT AR AR ERER 2 B (&
P%%)~ﬁ’#%ad2m\’%ﬁa
%’;&‘;E%]%- g 2l é\—\ég.»lrorpgﬁﬁs‘ﬁ?\ﬁ

v R R E%'ﬁ'}&*)*ﬁ’»rﬁm_ﬁ—r K4

%W @ﬁ?é’ﬁ#ﬁ?*ﬁw%4i

I BRFEELEEg) o H

é—ﬁ%%ﬁﬁﬁé%i’f—Lﬁmy
t_

El]%i’éi\.]ﬁ_?’l' #é;\’g%o?
fi&?ié?*ﬁﬁﬁ%%’?ﬁ%@
iR BTN E c R E
%a%ﬁiﬁ;;i&i1\;
AcepE BT RIS
AT =T, T = A [R, (1= )+ R, (1= )]
(2-37)
AW = (]S2 s — 1 1)17
I L -7 2 r
Iy = + /
’ \,m‘2 [/\’,m (] - efm’) +R (] e )} 'g
(2-38)
B2t % el i
L 20 + 73
7 = J(QLA1+Q2A2) / Ay
;= ‘n
\I ahh L
a20
(2-39)

8. EEEBi TEEN HERRTA
R ER Y
TEHSvRXENFEY P AE =
FE%%H"ﬁﬁﬁéfB”ﬁ%m”
EIOFE MR LS
ﬁ”j}’ﬁ’a#”f ’
/F' j’a" s 5 38 —\i\%—é%ﬂ@ﬁ;#”f ’ -
LS Tl SR LS 2L R I I L

s ej R Rt T I A
(142 BEeiE B % 130303 1 o

TALE 7|25

19
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BE (Te) 3 M 225%™
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27 D D
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