2011/157048 A1 |0 00 O O 01 A 0 O 0

(12) ﬁﬁ"&ﬂ‘“ﬁ%‘ﬁ‘lﬁﬁ AT R EFRER

(19) ﬁﬁ*”g‘ )%j AR e\ 0000 0 00 0O 0O
A 10) BRAHS
«3) EERAHH &2

2011512 B 22 H (22.12.2011) PCT WO 2011/157048 Al
61 EHEREFISRS: jiang) [CN/CN]; A b 5 17 P 3R (X 76 K 2247 86 5,
GOIR 1/28 (2006.01) Beijing 100031 (CN). B H (YN, Yu) [CN/CN]; H
. [ b 3 T V€ X 3B /N E R B8 15 5, Beijing
@n BHES: PCT/CN2011/000388 100192 (CN) HT:EZ? (SHI, Weidong) [CN/CN] H
2 HEEEHEH: 2011 4£3 A 11 H (11.03.2011) [ Ak 5T 9 5 X5 I N E K 15 5, Bejing
ey . 100192 (CN) » 3¢ #f 8] (ZHANG, Qiaogen)
a5 HRAT. T oiON, R B 7 A 7 e T 2 28
26) ATES: H3C Shaanxi 710049 (CN) . ZE FH J& (LI Zhibing)
30) BRI [CN/CNT; H [ A6 5 T 3 X TH VT /NE R E% 155,
201010204658.6 2010 5 6 5 17 [ (17.062010) CN Beijing 100192 (CN). XU (LIU, Shi) [CN/CN]; !

1

(72)
(73)

B A W BRSE E AN BT 5 B ). B E B R
2 W 5t Bt (CHINA ELECTRIC POWER RE-
SEARCH INSTITUTE) [CN/CN]; 77 [ Jb 5% 17 8 i
XSV /NE 2R 78 15 'S, Beijing 100192 (CN).  E&H
HMATA (STATE GRID CORPORATION OF
CHINA) [CN/CNT; H A6 5 7 PE 3 X P K 22487 86
5, Beijing 100031 (CN). PHERALWERE XI'AN
JIAOTONG UNIVERSITY) [CN/CN{; P [E [ 75 44 74
217 BT PO % 28 5, Shaanxi 710049 (CN).

BWA; X

REANEHEAN (WEE): KRB (ZHANG,
Cuixia) [CN/CNT; H B 36 5 A7 i3 X TE T /N E R B
15 5, Beijing 100192 (CN). BR#EYT (CHEN, Wei-

74

62y

Bk U4 44 7Y 22 77 B T 5 % 28 5, Shaanxi 710049
(CN). ¥¥BB (ZHANG, Lu) [CN/CN]; " [H 74
P8 22 717 T 76 1% 28 5, Shaanxi 710049 (CN).

REAN: PEHERR B REZRRELAHRES

BT (CCPIT PATENT AND TRADEMARK LAW OF-

FICE); " L 5T B A 1A KAk 2 5 5 8t 5t
I~3% 8 |2, Beijing 100037 (CN).

BelE R AEHEY, EREG-MRENER
R 47): AE, AG, AL, AM, AO, AT, AU, AZ, BA, BB,
BG, BH, BR, BW, BY, BZ, CA, CH, CL, CN, CO, CR,
CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG, ES, FI, GB,
GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IS, JP,
KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR, LS,
LT, LU, LY, MA, MD, ME, MG, MK, MN, MW, MX,

L& 1]

(54) Title: GENERATION DEVICE FOR VERY FAST TRANSIENT OVERVOLTAGE

54 RELIR . —Fpik

R A R A R

i

HERERER

11 impulse voltage generator
300 observation window

300

A2ED : 113

172

K1/ Fig.1

(57) Abstract: A generation device for very fast transient overvoltage (VFTO) is disclosed, which comprises an impulse voltage
generator (11), an overhead line (12), a high-voltage bushing (13), a housing (10), a first bus section (14), a first harmonic resistor
(15) and a steepening clearance (16); wherein the impulse voltage generator (11) is connected with one end of the first bus section
(14) sequentially through the overhead line (12) and the high-voltage bushing (13); the other end of the first bus section (14) is
connected with the first end of the steepening clearance (16) through the first harmonic resistor (15); the second end of the steep-
ening clearance (16) is an output end for outputting VFTO. The generation device for very fast transient overvoltage can achieve
better steepening effect.

© 67 WE:
=



WO 20117157048 A1 W00 0T 00 T Y OO

84)

MY, MZ, NA, NG, NI, NO, NZ, OM, PE, PG, PH, PL,
PT, RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, ST, SV,
SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC,

VN, ZA, ZM, ZW .
wMeEE (GAERY, ZERE-MAREBX

BG, CH, CY, CZ, DE, DK, EF, ES, FL, FR, GB, GR, HR,
HU, IE, IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL,
PT, RO, RS, SE, SL SK, SM, TR), OAPI (BF, BJ, CF,
CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD,
TG)o

f#47): ARIPO (BW, GH, GM, KE, LR, LS, MW, Mz, RHEFRA:

NA, SD, SL, SZ, TZ, UG, ZM, ZW), B\ (AM, AZ,
BY, KG, KZ, MD, RU, TJ, TM), BX#l| (AL, AT, BE,

FFE [ FrAs 2 5 (R 2058 21 25(3))-

ST —FREE ST EE (VETO) MAREE, HAEHH. MhmERAES (1) |

B (12) | EEE

B 3) L AE 0 BBERE (14) BT (5 DUARELEB (16) 5 HAF, wWEHER
AR QD RGESHETL (12) UEABRKREB03) SRE —RLE (14) M —imiEs; B4R
(14) )% —umilid 55— B (15 SRR (160 AZE —EsE, FEILIAER (16D FUSE 3 M
B, FTHH VFTO. 12 A5 o A A s B AR 1A 3 F I A0 BT R



WO 2011/157048 PCT/CN2011/000388
1

— MR E AP B ERE R EE

A AR IR,
AERATRBEFLETEE (VFTO) A B8E K, LEFE—
# VFTO A REE.

FERHERL |

AHRARY, ERTREFHNEREN, BHEEL VFTO
AR BE, Fldo, 3 GIS (ARG ELSLELE) 4% T
AT GIS B4 45 AL, BPEZRA VFTO.

AR BT, —RBEEF X > £ VFTO, Rikey, @i
BB EGERE RS EGE, KRB b BRALE B AT A &
W ERBATERAC, HEAEW VFTO.

8%, EAF k>4 VFTO ALK R £,

i%ﬁa'

AT, $i%%ﬁ&%&*ﬂﬂi R —FF i B A
HeEGERRE, RBAZ EIFHRLKE.,

A, RAEPREHIRA 3T HRF E:

AE PRI RGE—HRRFSTLEGLERLE, A%
FTERELER. REL. HEET. StEE—BRE. £—
FEBLABR B R, EF, | |

&%%Eiiamkﬁ;%;&u&mﬁé&%%i%*
BREG—RiEE, P—BAENS—BBLE—AALmER
B PR 6 5 —shik i, RS st hsrdiss, A F# 4
VFTO.

b, e



WO 2011/157048 PCT/CN2011/000388
2

HHE A, BT oA R AL N B4 #r 3% L AR 4
4 BEAL ) R i 69 VETO 4 #r 24k & »

iR %BEALON: F ‘&@m ﬂﬂ&&u&ﬁ%%
i HF,

Pk 5 = R PR 64—k ik 3R AT E PR AL ) PR g s sk sk B —
FEBMN S —RBLE —FREREEREDLSE.

EGH: AE—BEE. RALARGE —bf P Z#UR
FoBREESANEEA ERLLT; HANEXLE THER
A Wl ESN R ARG ERNER XN AREBRIGENFRZN,

P i Bt A 18] B x5 89 55 ) 50 ) o SR A SF6 Sudk; AT BEAL
B M R FEH TN A RIALR R —sbff —a LEEGH
A8 RT3 BT A8 55 P R )

o $—LENETLEL. H oG ENTLTUARLE A
2%, ¥, | :

Pk % — %Em3$m% —HERMNEEALANEKETS
i AL AT L F R E AN FERZR F; FrAwERNZ
BAHAR T AR R ¥ 0GR,

 BHAEEL ATREE —LEARZEAMNTIH NG ER
HEF - EMNELLRNTIGREREY, RFLERERALER
wm%ﬂr%&mlm¢$Mm¢%&ﬁ,u&ﬂ%%%m%%
HFFBEFEFZ,

%i&mm%%%ﬁ*%%—%%ﬂ#&ﬁ@ﬁ%u&@
AR P T | |

%i@ﬁ%%“h%%*%%ﬂ%%% %%uf%*%%
ARG A 3R

Frif e BB AT EAR T ﬁ%%ﬁ@ﬁ%h% *%@ﬂ
PR KE .



WO 2011/157048 PCT/CN2011/000388

st F LBRBEART R BRRBER ST 2T

AZEEEH5RAUBRZEE T —FREARSE —HK
W, £ —EKEARLKIE VFTO K k300 AT 1 4
i, AL ETR, BEBGREENX, F—RELEAT
VFTO ik kfk BAE, Mm@ FRAN R dRada
VFTO #85F FRA KR F A6 VFTO B4 £57 65 RILER.

W EHA
B 1HAKLAKES VFTO L RRELEMTEE;
B 2hARL P EEPIRAEART G LBEHTER.

Bk gk X, :
VAT, AW B mHA AL LS VFTO A RKEHE

. |
B 1ARKPLHS VFTO AREELATER, WA 1
frw, BEBG: YELELAR 1. REK 12. FEEF
13, $—FLH& 14, F—AREME 15, BRAFAR 16; KT,
FEVLELAR NRABIRZE RAFEET 13 &#
F—HRE 14— F—BLR 407 —HERF AL
fL 15 4 —3k; H— KB 15 695 — % LR RAE R 16 895 —
3% RRAILMEE 16 895 =k A%, 8B VETO.
B, S —FLE 14, FERLM 15 ARRLARK 16
45 F VFTO 2 E895h & 10 W38, Fridshi 10 AFREA.
ETHREAY, RAAK 16 b —RTAETEES
kB E S, A R EGRR, Hldest GIS 4%
F 347 GIS %45 AR S, AT S8 $ TR M5 T AT RS % 10
8 3R,



WO 2011/157048 PCT/CN2011/000388

| Bkey, EERERAY, FIAEEETTUSAE 17T
WMEMER, WB 1T, AEELL0E: FoRAREME 171,
B oBRE 172 ARRE A 173; ¥, FTAS ik e 171
W — B AT RBACH IR 16 69 5% —3% (Briwdise ), 75—k
FoBRENT2 8 —3%, HoHREK 172 695 —#E 8 KB %R
173, A7 KIE 438 173 7T VAR 348 B A9 A MR &, VAR ST ARRIE
G AT H AR,

B 176 VFTOAREENEZARE LT

FEBERAERZ I FAFELE, FHAELEEREL 12
TR EEET BEREF —FERE 14, ZF —FXE 14 A THAT
A AR, ARGk bR kIS SR A
RACH I 16 HF 0, £ —B%E 14 $HAQHEERK, KAkL
B 4L 7] B 16 &9 %tk 3% = £ VFTO. :

i, wRAE VFTO iﬁk%ﬁx&«ﬁéﬁkiﬂ' R&, B FAEH
VFTO R RBZFE ZAREME 171. F_FRE 112 £B 25K
Bk R B AR IR S, HATHRRRE AR LA,

VAE# VFTO A R E, £ G EEE HRALIE FEZ 8 3 A F
—HEBERBF AR LE, BdE —FLEAERNLEE VFTO
Bk M B RATH A, RAEMEFH, FAMGRE
B, F—RKRIIAF VFTO &k Ak B, NmiEFr
4 18] R #r B sk B 69 VFTO HAFANAT T A H R B AT 04 B3

Kk, FAE—BFEE 14, RUAK 16 E—bfg =
SEARE —ERE 172 LA EBA X244 T 18; 446 2 X
%G FARLERA, HHANEI0BRYENZAR>AMELIES
QENEHZER,

BT i B AR 18] R BL &4 5 ) 5 18] o ST vA e dm SF6 &K ; F)T:i&



WO 2011/157048 PCT/CN2011/000388
5

AR B 4G P R &%W%Luﬁ%%Aﬁ&%%%ﬂ
B R B SR,

5 B A ) AT R B 55 ) ) AR AR 64 F) R ) 8 o A0R
EAF—GEMNETELA 201 #HE L EMNFLT 202; FTELE
MERTHAA T BRI H AR b e EREE,

Pk VFTO £ REE#—F ¥ BHALXLL(BYAFT
), AThES—LERNTEL 201 NEHNLEAHB LS E =
B ERMFET 202 W FE L EETY, AR REERLN
PR B 4G B E ) F SF6 AR ER, AEAT RACH R EF
W EFeE FE R, MRKIE VFTO ) A K FEESEH KT, B
@ T AR Xe TS Z AR KR E,

£, FRAEXBLTFEHEELRERA RLE BFEER, S
HTUARMAELER, ARTABTHTFTHFREE, Lkhek
#BHFXXERBHR.

ik 3 %@2%T,$ﬁﬁﬁmm%7uxm+$+m%
#HATRA, FH, B 2T, ARARBRFEBYGE —TFTaR
21 P imdb A 211, TR BB EME AL —TFELBAR,
R AT, PP b g4 211 352 F 5 —F wik 21 84913, 3¢
M FHF—F R 21 A, R, ERAERTRELHEABR
Y34 (BYARFH), AFAY GBS 211 4 TFH— wims
K E, HmREF XD VFTO ERH3h, BAKT B8] i
FF M, EIFRALNE R E 6 VFTO BH AT,

OB RE LA L VITO A REEETURTELE
bk, B, AR A BRI A AT BES, BLRHR
BEEIRAT R BARGLEE, B ERALRRTE RRAKRT
IRFRE, REAEFTELEL AR P HdkRmEpT,
C WmE, RK PRSI GAITE VFTO A REETUARTRE



WO 2011/157048 PCT/CN2011/000388

RE, %4 1000kVGIS 4% F. 500kVGIS 44 F. SF6 9 R F
Wikl, REMEATEETQRMRET,
M FALA LA VFTO £ R EE R THHA:

EERERAY, B 176 VFTO A REETAEA: 6MV
FHAXFHFLELEB+RFTLZ+6m K 2.5MV FE L5+ 91
QGIS B & HE+H — Mk b L +B AL B 6 25 M 520, sbBt, BT =
A ) VFTO # & E 1845 A 5] 2.5MV, |

A LA R AL ARG RHF X, EE4H8H, s FAK
RAGRELBRAAR R, EXRERLPAREHNTRT, &
A BT i A iE A, X Sk g A i A A B AL h A K BA 6 4R
FeE.



WO 2011/157048 PCT/CN2011/000388

| - -
1. — MR FALCANARKE, AREET, O8:

AECERAER. RELX. HELYE. M E. F—HAK. F—
PR A AR, £FP,

AERELAEBRABIRTEURZELE SRS —F
BB —hiEE; F—BERENF—RBE AR LS R
WGk ; BRALR M B Sk h ik, A Ttk
# AL w A VFTO.

2. A ER 1AM EE, RBELAT, TaH:

BB, AT H A A GG IR 6 B Sh A R R &,
4 BAL ) BR 4 1 89 VETO 45 #r 2 ik &,

3. B A ER2AENEE, ERELET, EEREA
O BoEALE. S oBREALKEAE; P,

Pk B Rk P4 — 58 iR A AT B AL PR M M s B
WL H —kiB P BRI, o
4. WRABRIFANEE, ZREET, Tak:

ik — B AR RN S —hf g —H A RS K
BRESAEERRXAST; BEHEXLETRIRS, #A
BRI EHARNERETANSARERSGEANFR TN,

5. WRABR4FEWGEE, LHEET, FRBAERK
SR B F Z R F S m A SF6 AR TR BEAGTE IR AR &9 B H)
M. RALABGE —fP o BB XSE T2 E
AR ER TR, | -

6. R A BRSHRNEE, EREAT, LGk F—
LEAMNEEA, FoLERNTEAARLHALLET, LT,

ik —aEREEAARE L ERNTLTHHNERETFSA



WO 2011/157048 PCT/CN2011/000388

AL AT B 6 A R AR E AR R P, AR EREE
m%ﬂﬂ% R 2 R 55 P oS 8] P G b, R R
LT, ATFREEF—LEMNEFLARNTIHBRER
HEZF L ERNETLAMNFTINLEEEY, RIFBILELERAER
18] 2 RL 84 55 B S 8] o SF6 AR B ESR, VAR A T RRALIE] IR 44
FFOEREFRHE.
7. B A ER1EE—RAANRE, LFELT, A
E AL PR R T ) F — T LA TR E AR UA A LIRABAT
¥ 7, |
%i@ﬁ%%%h% %@ﬁ%%%,%%ﬁfﬁﬂ%@
R4 7 3R
ﬁi%ﬁ%ﬁ%$mm% AFAREHRBAETF—FTER
ShER G K.



WO 2011/157048

RERERES

pu §

PCT/CN2011/000388
11
12
13
201 16 207
18 /—'15 RGO
|

Fig.1
21

21
N
D

Fig.2

172

113



International application No.

PCT/CN2011,/000388

INTERNATIONAL SEARCH REPORT

A. CLASSIFICATION OF SUBJECT MATTER
GO1R1/28 (2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC: GOIR

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNKILCNTXT, CNABS,USTXT,EPTXT,WOTXT,VEN: very fast transient overvoltage, VFTO, bushing, sleeving,

casing, bus, voltage, generate, generation

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

PX CN101865939 A (CHINA ELECTRIC POWER RESEARCH INSTITUTE) 127
20 Oct. 2010 (20.10.2010) claims 1-7

PA CN101799488 A (TSINGHUA UNIV. etal.) 11 Aug. 2010 (11.08.2010) 127
paragraphs 0033 - 0069 of the description, figures 1-5

A LI, Wenyi et al., Research on VFTO Generation during Disconnector Operation in 1100 KV 1-7

GIS, Electrical Manufacturing, 29 Feb. 2008, No. 2, pages 42-46, ISSN 1673-5471

A CN1258923 A (TSINGHUA UNIV.) 05 Jul. 2000 (05.07.2000) 1-7
page 2 line 2 - page 3 line 40 of the description, figures 3-6

A JP4199604 A ( TOHOKU OKI ELECTRIC CO.> 20 Jul. 1992 (20.07.1992) 17
abstract, figures 1-4

[ Further documents are listed in the continuation of Box C.

X See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not
considered to be of particular relevance

“E” earlier application or patent but published on or after the
international filing date

“L”  document which may throw doubts on priority claim (S) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

“0” document referring to an oral disclosure, use, exhibition or
other means

“P” document published prior to the international filing date

but later than the priority date claimed

“T> later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

“X” document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to involve
an inventive step when the document is taken alone

“Y” document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such
documents, such combination being obvious to a person

skilled in the art

“& “document member of the same patent family

Date of the actual completion of the international search

20 May 2011 (20.05.2011)

Date of mailing of the international search report

02 Jun. 2011 (02.06.2011)

IName and mailing address of the ISA/CN

The State Intellectual Property Office, the PR.China

6 Xitucheng Rd., Jimen Bridge, Haidian District, Beijing, China
100088

[Facsimile No. 86-10-62019451

Authorized officer
SUN,Yi
Telephone No. (86-10)62085713

Form PCT/ISA /210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT

) ) International application No.
Information on patent family members

PCT/CN2011,/000388
Patent Documents referred Publication Date Patent Family Publication Date
in the Report
CNI101865939 A 20.10.2010 None
CN101799488 A 11.08.2010 None
CN1258923 A 05.07.2000 CN1136596 C 28.01.2004
JP4199604 A 20.07.1992 None

Form PCT/ISA /210 (patent family annex) (July 2009)



ERERRE

[ fr &5
PCT/CN2011/000388

A, EFEE

GO1R1/28 (2006.01)i
12 BR B B R /3 2R (IPCYBY A [6] I 22 FR B 282 70 300 TPC B #7028

B. W&

T 2R K PR B SCHR (b 1A 7 RAR G 73 2R5)
IPC: GOIR

B S A R U 1 B B IR PR B SCHR LA S R RS 2 SRR

TEE bk 22 I 25 ) B v 7 Bt R B R 6 P, AR R/ (i) )
CNKLCNTXT, CNABS, USTXT.EPTXT,WOTXT,VEN: HdB AL HL, REbESE s, £, B4, |
., R 724, BEfk, [MER, 28, RS, 299548, very fast transient overvoltage, VFTO, bushing, sleeving,

casing, bus, voltage, generate, generation

C. HXRXH

R A= VRS, ER, JREHARCETE BN EIE

PX CN101865939 A Ch[H L R BFFEFD 20.10 F 2010 (20.10.2010) 1—7
BB R 1—7

PA CN101799488 A (%K% 58 11.8 H 2010 (11.08.2010) 1—7
LHI 4 0033 —0069 B, BHE 1—5

A Y 5F, 1100 kV GIS HBf B I B 7= 42 VETO BB, 1—7
MRS, 29.2 2008, 502 8, 3 42—46 51, ISSN 1673-5471

A CN1258923 A (JEHKEE) 05.7 H 2000 (05.07.2000) 1—7
PEAHFEE 2 U 24T =5 3 TUE 4017, MBI 3—6

A JP4199604 A (TOHOKU OKI ELECTRIC CO.) 20.7 F 1992 (20.07.1992) 1—7
W, HE1—4

O stprpete C R pssh .

DX e A

* SIS R AR,

“A” NANRFRRESRIERTR T IAT SR —ReRas i3

“B” ZEERR AR S AT SR S A

“L” W] REXTPLSEAE SR A BE SO, BURBE TR
SIRSCARE A7 B 10 5] s B bR PR B T 5 ]
A G R AR B

O WRAKATIT, M. RIEsSHARTT AT 130

P A AT H AT T ERR FRE EIE T AT ESR LA B B

“T” FEHIE B E 25 A, SRIEA A, E4T

B 5 ) B B T S A

X7 R RIARRIIICH, B EEAZSME, R BRI

R HARR BN B S

v RS BIARSIISCE, SO S B R BRSO

S 63 HaZ M a7 60 T AR GURSAN B4 1 2 Wi,
EORRI IR AARA QI
“&” [RRL RSO

[T By 22 5K o S Ak 14 1 3
20.5 A 2011 (20.05.2011)

] sy 2R A 5 S 1 34
02.6 H 2011 (02.06.2011)

TSA/CN (142 Bk FOHE 5 bk .

e N BRI 1 S0 R 7 AU

oh E AL 5T EEE R A ) 3R 6 5 100088
EES:  (86-10)62019451

ZRE R
I
M55 (86-10) 62085713

PCT/ISA/210 F (5 2 T1) (2009 4 7 A)




7 B
ﬂf;jgj g@% f:'; E EEI}E:?/CNZM 1/000388
RS VSLIEE: G AT
LRI

CN101865939 A 20.10.2010 i
CN101799488 A 11.08.2010 7c

CN1258923 A 05.07.2000 CN1136596 C 28.01.2004
JP4199604 A 20.07.1992 I

PCT/ISA/210 R (FEL FIFHE) (2009 4 7 )




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - claims
	Page 10 - claims
	Page 11 - drawings
	Page 12 - wo-search-report
	Page 13 - wo-search-report
	Page 14 - wo-search-report
	Page 15 - wo-search-report

