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An article comprises an inorganic filler, fully hydrolyzed polyvinyl alcohol fibers, a polymer binder,
and high surface area fibers. The article can be formed as an electrically insulating paper for electrical

equipment, such as a liquid filled transformer, which can thereby be substantially cellulose free.
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An article comprises an inorganic filler, fully hydrolyzed polyvinyl
. alcohol fibers, a polymer binder, and high surface area fibers. The

article can be formed as an electrically insulating paper for electrical

equipment, such as a liquid filled transformer, which can thereby be

substantially cellulose free.

C187591P2-1A.pdf 1



201542908

[(KEE]
(AxfEeREE] B 1 -
[ARREZ R ESA]
10.. . B 44
1. &HEPAR
12.. . F—(KEEEE
13.. . F—E4AMB%
14, . F—S5EREH
15.. S _EHEB %

16... 58 —(KEBEREE4H

[(AZEEFLERNT » B NRERRZHREI(EE]:

C187591P2-1A.pdf 2



201542908
X ENERIHE

CRREBHER BT - HOERED)
[HAEHE] EREEGHMEUKBES
ELECTRICAL INSULATION MATERIAL AND

TRANSFORMER
[t ]

[0001] AFREMNBEANEREEERZME - RERMS

REP AN BN ERS (5B ° TRERSE) ZBREZME -
[ SeRisdir]

[0002) ER=%MAH (FEW - BEI - SFEW - DIRERES) EE
FEALEPANERGKBEEEMEELR - BHNNEEE ES KA
(Kraft paper) » HR—1EH HN TR E B2 h RN BE R -

[0003] 2% - MEXKZ A EERMZEE » #EW : SRR
M~ FREEREK - LRAERNMEAESD - BRIZKREBREZ KOS E
DRV 0.5 wt% A g AE E I R e et 2 2 om 4 on B HA I A T S it 38
fE - TREBERBFPHIKSRISLRNEE 185 BB EE W hImm &5
VERERER - RNEBUERREOKEFRIEME (TORM)  BEXKER
HREFHEREEMHREREEERREBRSPZAIREREREN
RFE] DA BETRZR B B AR H2)E - KoM EESE— S IMEBER S
i B E RN L BRINKR R D R EY) -

[0004] @RV IHMEZGREREAZRAOEREN - FESF
REEER 105CZMEAEFLR  MEMBMAR 4 LEEF 12002

C187591P2-1A pdf 1



201542908
e L B = SR IE /R E R PRI AP K

i

MEFELR - A4 HRBGHITIRE
M EAEEST -
[ZHAE]

[0005] HALTERABLIER AT R ZERIM LA B A BRI TR M
USRI AR EM K ETEERKHEMN L ESHIMELE -

[0006] ASFIHZAFIEANEH SRS - B - FEH - Uk
REGGERTHZEMEEPZERTHETESE - BREME ' It
B BEE A TEAE RS U At e ERITHBEA -

[0007] #FE#HZ E2D—-EFHPlRE —TERFEREBIRETE
Gt - ARAZEZV-BEHEIRE-EEREEGE > ERBFHNE
RBERS RRLERS > ZREREBEREABONRRNYE - 2R E
e~ DURERE -

[0008] #FFHW|/ZEDL—FHitliet—EMH  HESERKRE
B RE2KENELGERGE  BSUESE - UkESRERSE
4 - E— BT > VAL R RBIEGE M (nonwoven paper)

[0009) ES—EHET  ZEREHNEEUTZED—F 54
CBA - ER - REESS - ZS(b - fMbis - =KE8bEE - BEMR
EA Lt FRAE - SER - BES  GINEE C ZKEHE
CIEE - AR ER ~ BIEA C BRE - ks - 1BV ~ B4k

- REESE -

# H o H

C187591P2-1A.pdf 2



201542908

[0010] EZ—HEbED RSO EHHL - E—E—H 8
B ZEALEEKERSEL WEEEE BBEHEE - LR
LEEEY SRLLEV—F -

(0011] EB—fEHD 2R AMEAEESERLES M -
G—E— SRR BRAMESEAETGE B UREZER
BRIAEY Eo—E .

(0012] 1ES—8EEED - %S E EMSLEE S W M (glass
microfiber) ¢

[0013] 7EB—HEHD  ZMEESEL I%EL 20%HEE2
KRB Z AR - E—E— ST SWEASEY SO%EL
BSUHIE L - 4] T%EL %R EMEEE - UE 8L 2% 5L
10% TR B - B R E RS -

[0014] #EB—HEMED - BEGEE L RBEE -

[0015] #EB—HERETD - IR -

(0016] A& B—HHHHRE—ERARERBBEY BE R
% HPRBYAKEETMLIME - RERREASBES B
- MRBEMY % T SERREE ST RBES -

(0017] ASEZ B—EHiplRE—EREXBES  LaE8
BRE KR BZABSENERBEE - ER—RET  RER
BRUE—S B S FRIER - BAMESH - URSRERSS -
—E-HEED > REEREEBAEY I%TL 0% 2K
ZBIIGEELE - HY S0%EY 85%HIEE T ~ BY T%EL 25%H

C187591P2-1A pdf 3



201542908
BEVEEE - URBEY 2%E4 10%0 3B ME%sE P EER%
DEEF - F—E—TREP  ZEREGEGEE LREER -

[0018) #NphEREAZFFRA -

"HE LEEHER ) BESEON 10 wiRlERBEZ MR
REMEE LR 5 wt%lIERBERZME > EEMESHERENE
RBEZRZ MR DRRENTEE T AENEEZ MR -

[0019] ' 3FRRM , BIEEHHEE S0% TEKEDPH 5
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GRkEEH - EHME N ERERE) -

[0037] REBFMBAEANFHREL ERBEN  SEBROEE
ARESNEFFSR  BEHITERTLUTSE (Fl2) IEEE E#
C57.154-2012 -

(0038] WLATEGIPRERE BREERURENEEES
BRBTHUEEMERZRERE LA ESNERSBRER
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[0040] fERAW T ZAFERE MY T EMERAIRENERELIE
SIS -

¥ 6 wt%ﬂ’\]f%)‘(ing% (B-04 » & H Lauscha Fiber International )

64 wt% /g =48+ (HYDRAPRINT » 4 #EH KaMin, LLC, USA) -

C187591P2-1A.pdl 9



201542908

BN F(ZMEE)EE (KT2KEE > 1.8 f£JEx 6 mm » £ EH
Minifibers Inc » USA) > DL 17 wt% R EEE 2L (HYCAR 26362 -
4 EH Lubrizol Corp) ZBEWZEUN /KT » IIPKERSBIEEE
4 2%H9EEKL - MR ILAERIZE A BB SR - EEP/Ko#sEd BE
EACRBEZ Il 300 BE/4R NS (54 kg/om)BRITHEEREZ AR © AR1REZ 4R
MBI INENEE: - I HEBAE 250°F (121°C) FEZARIIEZH
R BB IAME PR E 2 /KE VNG 2% - KRB ZIEERE
4 (EF 1) R - FrS®ELE 50 b/t (800 kg/m®) - KEskR%
ZEEEL (H 2) AEMERERZEER  MEEELIE 80
Ib/ft3 (1280 kg/m®) «

[0041] I%Eﬂﬁgﬁiﬁﬁﬁ%ﬁ%&éﬁﬁﬂ ~ 4K it B IR Er A B ER 1
EZEBRKa - EBREFVREZRBFEREMEKERE FPERE
jg °
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USA)M H 20 R E A -
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REE A
(3] i WA B
B BEGHM N EREERERT
N BrafE ASTM D149-09 NN B EB RN B EREN
BEEAR T X

ARG MRFZEREE MRS
MR Z AR SR T A
EREEEEE ACIHEFUNES
R (NBER NRERRTE
EREEEEH AC BB UHNES
R (NBERBO RERRTE
ARRZAECBHEENBREZE
GRENFATHEZRESARIERF
{5 IR E 11 {e R B Z AR D AR AR 1

EFREHZHEBM| ASTM D3455-11

N BEIEE ASTM D-150-11

NTEEE ASTM D-150-11

2E(Edih4E| IEEE C57.100-2011

MD i fil 58 E ASTM D-828-97 (2002)

AR A A ER A
CD & MD #i345% % | Tappi T-414 om-04 éEEZP‘J%B?}L}ﬁﬁiQE)( Elmendorf 5
, . Wit
CD £2 MD ilt4 Tappi T-543 (Gurley 3t SRR )

[0043) #ErH H RirERAY 7 HEE@EA K — B L% 2 HER
B BTFEIER 1 2 7 ZEEEER - FR 1 RTHRRE  MH
BT RTNERER -

[0044] {EREELAT ASTM D5470-06 Bfst » MRB T AERF
MEFRAZERE - HER 2 in. S cm) HRERLY 3 in. (7.6 cm)ZF
BUSHEREHE 6 (M9aMRZAER  RSRERLE-—BHRSE
B BN EAERE 5.0 mm - ZEBGAEFEFERK > SEEHER 130
W/m-K - FIEREZ HEEEAGEITRG 5 #UkA - I8 Es BRI
REEARZ J149 5 120N - ERERIAMFE B AR 2 MOREBEE 2 S
s B RANERE -
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EHERETTER > B BRESEEE - K48
GUBRARAWHERT C8EH  AREER THEZHBEPIREZS
RETFLURER - BHPREEHAMYEEEES > LHEREITH
AEBZ L - ZHREHREBREZNERE - FAaHERE L H
FEhnAR DD - AR (B 30 78 )  HEE AN EREZ
RURBEAZEE - BHK 10 082 NG EFFHEREE -

[0046] ARREFEAZEEL) - MEEZEHZNE (kn) ~ HEET
ZIREARE(AT/dx) ~ AREEHRA ZSMERZE (T - TDMETEREARZE

EK) -

[0045]

km(dT/dx)

k:
(To-T) /L

S

[0047] % 1 BoaERYME - RABEEYHE (ENVIROTEMP
FR3 » £ EH Cargill. Inc. » USA) -~ DAIRZER (SEEMH) - HH |
HEG 2 YN EBREAELR CEl ZNEBRE -

=1:
N EIRE » V/imil
g1 HH 2 CE1l
BEEEE = EBE 4 B 4
RE 4 1343 1683 1450
FR3 1384 1477 1810
ol (EZRY) 143 227 232
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[0048) @BEUEHIEMEANBLEH B EFEEE LR EHIE
G o % 2 BRERAN R LB 302°F (150C) T2k
BEHZNBEENENENRES - BRBEEEER AN D 2
HGUMES RS —EGEERER TSR TS — A REgs
HI7E 23°C ~ 50% RH BEEHHEET 24 /IS - ARG ERGEHE N
WEAEZES » ¥ ERREEA BOUEE T 8U/NE U ERHZES
€ GRETHRE AGBENNEEEZ N EEEZEEM - A
i EASEE Y BEE—FENBEhEARENN BB  Bx
Hit# CEl —A#ZBEHETENBRBEIE - BLHRES
— A EE B E ARG HOEE - B4 FEEERCED—REL
ZHAENE R  ERARSRENES REY LR S

F2:
NEBIFL B
g1 | BF2 CE1 BHl1 | BEHl2 CE1
FR3 1. 7% 3.0% 5.8% 5 4 7
50% RHFR3 1 | 2.7% 2.1% N/A 3 6 N/A
W 1.2% 0.50% 1.0% 6 6 7
50% RHEEYM | 0.55% | 0.37% N/A 5 2 N/A
[0049)] X 3 HEF 4 BRAZHZEKINBEEREURNEEE

FERSRE DR ET =R TR - BB CEl EiERETE
EZ BN BIRRURNEEE - A > SBERER - B 1 BF
B 2 1E 23°C LUK 50%A8 ¥ 2R (RH) AV IR T B(EZREIN B - 1
WK CEl ZNBRUEAGZIBRIREKENTE - R 5 &R

C187591P2-1A.pdf 13



201542908
HERER  BO 1 HE 2 ZROKIEEAERN CEl AREE FBIE
Y - EEEER (0 D) UEEEESR (B 2) ZRKEEZHER
Biist LEENZER B WEZROKEEHBEER CEl ZEKRE
i

x3:

NTEER@ 23°C NEBEA@ 100TC
HHI1 | HF12 | CE1 | HAl1 | HHI2 | CEl

5.3% 5.4% 41% 7.4% 8.4% 60%

ZAbfREF

REGEATD (HH) - 7
23°C/50% RH

A 48 ’
L R D 2.9% | 3.1% 1.0% | 7.8% | 8.8% | 6.6%

B 15 B 75 ML N
48 SR AR o 0 E
- e 1.5% 1.9% 0.96% 11% 13% 9.3%
B 1% B 28 L4 79 ° ° ° ’ ° °
4R EEF1IA FR3 SH P -
- e 1.7% 2.2% 1.0% 12% 13% 9.3%
TE B 1R B 28 HEFS Y ° ° ° ° ° °
x4
NBEE NEBEH
2 (bR @ 23°C ~ @ 100C

BHl1 | 2| CE1 | 61 | Efl2 | CE1
RGEOFD (W) &£
23°C /50% RH 1.80 2.78 4.85 2.16 3.54 4.93
REKeFD () > &
IR E AN
LEFIR RS - 1
- o 2.78 3.55 3.31 3.95 4.88 4.28
B E =N
EREEFIR FR3 M -
RSz HLZE RN

1.91 2.88 2.42 2.34 3.67 2.91

3.35 3.87 3.89 4.5 5.34 4.58

C187591P2-1A.pdf 14




201542908

=5
K&
Bl 1 =Lp CE1
50% RH 0.90% 0.90% 6.4%
65% RH 1.0% 1.0% 7.0%
95% RH 3.7% 3.7% 27%

[0050)] RBEREBGEFAEEKDIURBRZER  BEEY
95 mils (2.4 mm) Z @& BLF 95% RH R4 THENE 20 /NF » IF
HERE 1ISTERE 150C T FLUEE - &R 6 P2 ERETAZHED
B HYK I HHER CEL EREMMBEIEER - B 2 JRERIE 150C T 2855

GER
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&6
BKE CKA%) BHRBE- EKE CKA%)
115C R E= 150C
WRSE | wmn | mern | cmr | wen | mR2 | om
0 2.4% 2.3% 12% 3.1% 2.6% 12%
1 1.8% 2.0% 11% 1.3% 1.9% 10%
2 1.4% 1.7% 10% 0.54% 1.4% 9.1%
3 1.0% 1.5% 9.2% 0.23% 1.1% 8.0%
4 0.76% 1.3% 8.5% 0.09% 0.78% 7.0%
5 0.57% 1.1% 7.9% 0.04% 0.58% 6.1%
6 0.42% 0.97% 7.3% 0.02% 0.43% 5.3%
7 0.32% 0.84% 6.7% 0.01% 0.32% 4.6%
8 0.24% 0.72% 6.2% 0% 0.23% 4.0%
10 0.13% 0.54% 5.3% 0% 0.13% 3.1%
12 0.08% 0.41% 4.5% 0.07% 2.4%
14 0.04% 0.30% 3.9% 0.04% 1.8%
16 0.02% 0.23% 3.3% 0.02% 1.4%
18 0.01% 0.17% 2.8% 0.01% 1.0%
20 0.01% 0.13% 2.4% 0.01% 0.79%
24 0.0% 0.07% 1.8% 0% 0.46%
30 0.03% 1.1% 0.20%
35 0.74% 0.10%
40 0.40% 0.05%
45 0.34%
50 0.23%
55 0.15%
60 0.10%
[0051] #Z tFEmHIGRBZERGREMLNE 7 EEVHET

7 190C TEALE 700 N1 > Bl 1| BR@ENERTUREE
(97%) - #HEZ T » CEl » PREEYHHIE 180°C TE/LZ1Z > FE 500 /)
FFELIFEREE 0% ERHRAE - B 235 NRE{REREE
SO%HERHIRIBE - (FEE  —RDBABNELEZHEHERRBEE]
S0%ERFHURBERRRE - ) AIMEZESEREREGEERR
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CEl EAESHERIREE  LBERAEHZ BEEAEEESN
BRERFAE T ERAT RN -

=17
HRDURBE
ZALEERA - N Eguofc@ E;{f)us}c@ CE1 @160°C | CE1 @180°C
0 100% 100% 100% 100%
97 75%
201 53%
297 42%
552 56% 67%
672 49% 59%
697 97%
864 48%
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