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Applications of Elliptic Integral and Elliptic Function
to Electric Power Cable Problems
—Partl. A New Measuring Method of Electric Resistivity
of Outer-semiconductive Layer of XLPE Cable—

DrO0 KO Watanabe
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As an application of elliptic integral and elliptic function, this paper proposes a new measuring method of
electric resistivity of outer-semiconductive layer of XLPE cable, which may substitute the conventional method.
The resistivity can be obtained easily by measuring resistance between two electrodes which are attached to a
circumferential edge on one side of the outer-semiconductive layer of a cable core sample. The solution process is
applicable to other problems such as heat conduction and hydromechanics.
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Classification of elliptic integral and elliptic function
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General definition of elliptic function
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Measuring methods of resistivity of outer-semiconductive
layer of XLPE cables
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Rieman surface of the elliptic integral
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Development of outer-semiconductive layer into a plane

o o o o o o

0 106 O

A B € D
%) %
© n 3. ”
4 4
oo wOoOo
w-plane
06-070000002z=(10 cos w)/2
B c D
2 |7 7
o % %
1 1 1 1
2<1D \ﬁ) 2<1+J§>
oo zOoOo
z-plane
07-080
ooooo
_ Rz+S
T Pz+Q
A B c
| %
o 1 2
2+1
1k ===
<42|11>
ogd zod
Z'-plane
D C(ik’)
08-090000000000D0O
JZ‘ dz'
2= Y/
o N10z'2 Y10Ok%z'?
1 '
o N10z'2 Y10Ok?z'2
1 dZ'
K= —F——rr
(o o N10z'% Y1Ok'22'2
o]
A B(K)
oo zod
z-plane



oooooooooooooooobooooooobobocvooOOOOoOoOoOoOoOOOOOoOoOoOooOoOObOOoOoooon

goboboboooobboobbOooobobbooooo
O00o00om*gooooooosobooooooon
gboooobooobooboooboobobooobooog
Os50b00QUIQUDOUIUIDDOIUDODOOOOOIDOO
goooobbbboboooooobobbbbibddm
gbobooobebODOO0ODOOOODbODbOeOOOOO
gbobooopboboooboobooboobuobooo
gogooobbbboboooooooobobbbooooo
ooo0o0™
06-070z0010cosWO /2000000000000
goooooobgoooo
U7-080z0000z00000000O0O0O0O0O0O0O0O
goood

_ Rz+S
© Pz+Q

cobopPOQUROSODOOOOOOzOOOZzZOOOOO
O000ooo0O00ooocO0oowkIzoooono

k1> =0 10200 1++2 03"

08-09000 Legendre-Jacobi0 D0 O00D0O0OOO0O
000z0O0ODOoOoDoDooooooooooo
gogdbobobobuobouoobobobo
goooobobo20000KOKOOOOO
gdddooouoooood

Z{ ZI e 150
0 \/lD 2'2 \1[' k22.2 -----------
' dz'
Ia kD{ / 2 212 e [1ed
0o V10 z'2 Y10 K2z
' dz'
KDkD{ “ 070
0 \/1|:| 2'2 \1D k-22.2

0000kDODOOO0400000000KOODOOO0O

Oo0o0o0O0ooo
k20 k20 1
0000000000 ROO
ROp sKOKIO/KO k1O DO DO OO

O0k1fHV2po100~2 +100000 0 KJ k1IVK
OkiD200000R0O2 s00000O0DOOODOOD
RtOp sOp v/tOO OO

2.3 000000200000
010000000

0oo0D00O0O0100000301000000000
0000000000 0000004000000002
0000000000000 0D0MmMal00RIOODOOD
0000000000 020000000000000b0
O000OR20000000psOp voOOOOOOODODO

33

Dab100000

ObO200000

010 OOOO0ODODODOODOO200D0000
New measuring method O

ps=+vR1x R2 :pTv

oboobpsbonoon
toooooo

pvlOOOOO

goooobbbboooooooobobbbbiboooo
goboobbooboo
gz20000o0
ggooobbobbbbooooooooboboo
goooobbboboblngoooobobooboooooog
gogooobbboboooooooobbboboobooooo
00O 00Ma00000000000000O0O00O0
Oo0DbDOoO0DOOo0oDOo0ooOOoooOoooOoOobOonoOog
goboboooobobbotdcbooobbboooooobo
ooo0bOO0dobobooOoOoOoooooobooboooooo
Ca0000O0D0dOCOODOOODOODOODOOOOObOO
gobobooooooboooobbooooboobogoo
gopoboooobo2cbooooobbooooobogoo
gobbooooooboboooobboooobobobogoo
gooooooMONDOODODOOOOmOoDOOnNDOO
0boob0obOobooboooooobooooobOoMx NO
Nx MOOOOOMOO0D0OO000OmONDOOODOO
O0o0ooooo®™poll3gooooooooooon
goooobbbboooooooobbbbooooa
O00oROODOSOOO0OOOOODOOODOODOOOOO
ORx SIOD01100000d00000O0O000OOS* RO
DaDODO0D0O0O0O00ODOOOD20D00000000000
O00D00O0D0D0O0ORxSOSx ROODODODOOOOOO
OD0Ma000O0ODO0doOOoOOoDOOoDOoOoOooooo
gobbooooobboobobbegbbbOOoOoooDO
obba00D0O00O0D0DO0O0O0DDbO0O0ObDedd
OO0D0O0DOO0O0DOO0O0DOO0DO0O00001100aIdbO



20040 40

0Ob0O

O0cO
@ |—CT’ ps=VRIXR2 =p v/t
R2
L&

ooo <pSDDDDD

pvOoOOODO
t0000o0oo

<+—— R 1—>

Oed 0fo

011 O0000O0ooooooo
Differential topological transformation
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Measured value of electrode resistance vs. cable length
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New nondestructive measurement method
and conventional method
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A connection of the problem of resistivity of curved surface
resistor with modern mathematics
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