ugWUE WsnuAFe : vavesmsazavlesstinuazgurgidemsunenivesiomes
v lumanidausegalddunuauwodiedauuuuiFonynsdmuszuusmine
115984111NA"9 (EFFECT OF IONIC SOLUTIONS AND TEMPERATURES ON
WATER TREEING PROPAGATION IN XLPE INSULATED HIGH VOLTAGE
UNDERGROUND CABLE FOR MEDIUM VOLTAGE DISTRIBUTION SYSTEM)

I ORI o A o A Y]
E’)']miﬁl‘ﬂ‘lﬁﬂ‘kﬂ : ﬁ%’)ﬂﬁ?ﬁ@ﬂmiﬂ f9. uiyli@\i VTIIAT, 212 iU

szvuimie s sduihunandluidiesInaimlangnildsuanssuvmeanida

I a ya ' Y A A aov o A 2 o
suuwieeimaiuszuvmundaldan danalfiflodiglivimiaisautunazsian
HansEnunTUIadeusenuluasuesrzun I ludszmeainsaamidaldaunuiy

wontenauuuU¥eny g lFdnsussuuT e Iihszduus squ 22 kv veems

wa

: = 4 = o o ' 3 4 <
Ifhdaugiinn ilesniniiguamiaiadmiuns 9oy edelsinuileldmuiusses

] o

a a A Yy 2 A a = 9y
AINTUIU TULALUABIUNANITIADNTNIN G]N’f)'li]ﬂ’]clﬁﬂu’lﬂ3'ﬂﬁ'ﬁagﬂ']ﬂhlf)@@uﬂll‘ﬂiﬂmllﬁn

j’ ° J a J Aa aa ¥ X @ A a
Tllutienuau o1 lgnisifinomesnaduazvdenia v wafl msveredveariyss
° v a o a ya ~ a a 4 o dy <
wih ldgnisifawsnarailuauiugesmondaldduluiga Snerfinufaduiliy
a a0 @ J a a
msfinywavesmsazaie loveiinuazgangiisonsvesdivesrames s seluauniia
usegeldfunurunedeidunnuForvinedmsuszuuimihons sduihunars 22 kv 1u
o ' 4 a { a J a a
Uszmalng Aensiaoussmsdenanmussmenidaiiianniemesnise Tasaunida
w1 lumsnadeugnzguazgousluaisazaislessiinniouiionssdunadeoy 24 kv
a A 9 9 = o = o
ANBATTUZIIAIMAREY d13azaly loveinh 19lsznoudle TsmAvunas 15 TmAeudama
@ o o @ @
Tnunendautsaa aslwosanlwasyn asdnlesandama uazlosouandama Tasd
szoz lumsnaaoy 1000 3119 2000 3119 3000 3 Tus uaz 4000 %2 Tus Aguungdl
) a a a a { Y
3 584U fle gungilvies gavgil 50°C uazgungdl 70°Caumdairiiunsnaaeuudign

dndmsizinemen menznaand i iouiivumavesmsazans losotinuazgaing i

) f
@ Jd Aaa a Jd o ¢ Aa A a 3
NITVYIYANIVDNIBINDINTOI WANITAUATIEHANHUSNINNIYATNUDIIDNDTNTDININAUU

3]

v H 9y . y
wunigUsendrwasulavisuianntaegiwizversdudi i luiionuiu XLPE ualainy

I'4 a 1 9 L Ao dy & Y a3 1 &’ (= 1 A
IINDIN 633ﬂ31ﬁﬂﬁ161ﬂ31u\ﬂu3§]ﬂu GINLLfTﬂQGlVH‘Hu'J']ﬂTEJGlL!Lu’E)ﬂu'JuthiJ"Qﬂ“UﬂW5ﬂ\W]

A A 9

' a o S A A o o a '
ﬂ@iﬁlﬂﬂ]ﬂlﬂ@iﬂi@ﬂﬂﬁTﬂIU? LﬁEJW‘1]']5ﬂ!?ﬂ1i%ﬂTﬂﬁ?ﬂl®ﬁ?@Lﬂ@iﬂ%@Q NWUINFITaLDY

J o @ { J a o o
ﬂ@ﬂ!ﬂ@ﬁ(ﬂ)“ﬁﬁlﬂ@\ ﬁ\?Wﬁ@]@ﬂ']ﬁﬂlﬂ"ﬂﬂ?NTﬂﬁ@ﬂ Mﬁ’mmmqmﬁgnmamwEﬂ&lﬁjﬁuaﬁ

I'd a U @ [ [ a =)
101951309 WuNNanyazuana1etu lauriavesarsazats lasluaisazare Tsney

a

J 0. A ' @ Jd Aa d' J
Ane 15 gungll 50°C Unadonisveiearvedomesnidaniga lumsazareneilivles

U



o a 1 (% 4 a {
(DFae guugidoslinadonsuIeaIveIBmesvisdaniga uazluasazainlesou
o a ' J a { J @ {
(IDFaa gaungil 70°C nadeoromainsvanniige luasazaronotilosandama 7

= 1 @ 4 a { X @ 4 a v
Qmwﬂuﬁ’mﬁwam@misumﬂmjﬂjmaammﬂ%amaﬁqﬂ NSVYIIAIVDIIDNDIVIT 09 1 ULLe

U

) S 1 3 3 "o v a 1 )
ﬂ$ﬁﬁazﬁTEJUlfJEJfJuﬂiJﬂ'JTJJLmﬂG]Nﬂu Guuagﬂuﬂmﬁuummmsazmﬂ"laaaummawuﬂ

a 4 a U A A
uazszaznaﬂumsma@u Nﬁﬂﬁ’JLﬂﬂ%ﬁVlNLﬂﬁﬁ}’Jﬂmﬂuﬂ FTIR WUNA8UANNIUNIT

g 1

o v @ ' 4 X 4 o
V]ﬂﬁ'f]‘llﬁ ATTTIUVOINUTY C=C 9 C-H UaL WUFL C=0 919 C-H INUVU Lﬁ@lﬁﬁ]ﬂﬂﬂﬁ’]ﬂ

] v

wialvundgs li'ldnaaou

%T)M"ff/ NSYITY

a a 3 v <
11391 s sy Tl aeilo¥oiinnu
' v ,.\,&‘ . )
UnsAnu 2561 awflesemmsditinu ) NEloos \)/\r'\\\)

-



NARUPON PROMVICHALI : EFFECT OF IONIC SOLUTIONS AND
TEMPERATURES ON WATER TREEING PROPAGATION IN XLPE
INSULATED HIGH VOLTAGE UNDERGROUND CABLE FOR MEDIUM
VOLTAGE DISTRIBUTION SYSTEM. THESIS ADVISOR : ASST. PROF.

BOONRUANG MARUNGSRI, D. Eng., 212 PP.

WATER TREEING/IONIC SOLUTION/XLPE CABLE/SIMULATION/WATER

TREEING PROPAGATION/TEMPERATURE

Medium voltage distribution systems in major cities around the world have been
transformed from the overhead cable to the underground cable. As a result, the city has
a more beautiful landscape and reduces the impact of the environment on the stability
of the electric distribution system., In Thailand, the medium voltage cross-linked
polyethylene insulated underground cable has been used for the 22 kV power
distribution systems of the Provincial Electricity Authority because it has excellent
features for use. However, the underground cable may be aged as long operating time
in services. The water or ionic solution can permeate into the insulation with causing
of water treeing and electrical treeing. Moreover, the propagationsef the water treeing
leads to break ‘dewnsin the underground cable insulater. Fhis‘thesis studied the effect
of ionic solutions, and temperatures on the propagation of water treeing in high voltage
XLPE insulated underground cable for medium voltage distribution system 22 kV in
Thailand with an accelerated aging simulation of the underground cable on water
treeing. Test cables were punched and were immersed in the ionic solution and were
subjected to a test voltage of 24 kVms throughout the test period. The ionic solutions

consist of sodium chloride, sodium sulfate, potassium sulfate, copper(I)nitrate,



copper(Il)sulfate, and iron(II)sulfate. The testing periods are 1000 hours, 2000 hours,
3000 hours, and 4000 hours. Three levels of temperature, room temperature, 50°C, and
70°C were used. After tested, the physical and the chemical analyses were conducted
to compare the effect of ionic solutions and temperature on the propagation of water
treeing. The vented type water treeing has been detected by the physical characteristic
analysis. The propagation direction of the vented type initiated from the pinned-hole to
XLPE insulation layer. The bow-tie water treeing was not detected in the investigation.
So, it shows that the insulation has no contamination points in the insulation.
Considering the expansion of water treeing, the highest propagation of water treeing
was found in copper (II)sulfate solution.in each temperature, the propagation trend of
water treeing was difference such as (i) in sodium chloride solution at 50°C most
significant effect on water treeing, (i) in copper(Il)sulfate solution most significant
impact on water treeing, and (iii) in iron(I)sulfate at 70°C most significant impact on
water treeing. Copper (II) sulfate solution at room temperature has the most significant
impact on water treeing. However, the propagation characteristic of water treeing was
still different, which depends on the properties of each ionic solution and the test period.
FTIR analysis of the water treeing structure has been analyzed. It found that the ratio

of C=C:C-H and"C=0:C-H bond on the tested XLPE cable more than the new XLPE

/

cable.
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