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(57) Abstract: A method and apparatus for marking an internal micro-structure of an electrochemical apparatus, which method and
apparatus are used for simulating and calculating the electrochemical performance of the electrochemical apparatus. The method com-
prises: firstly acquiring geometric distribution state information of positive electrode particles, negative electrode particles, diaphragms,
positive electrode conductive agents, negative electrode conductive agents and electrolytes of at least a partial region of an electro-
chemical apparatus; then generating a two-dimensional or three-dimensional graph on the basis of the acquired geometric distribution
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state information; next, generating a background grid on the basis of the generated graph and by using grid generation software; then
marking, by using grid nodes, the boundaries or coverage regions of the negative electrode particles, the positive electrode particles,
the diaphragms, the positive electrode conductive agents, the negative electrode conductive agents and the electrolytes; and finally,
acquiring coordinate information of at least some marked nodes. In the method, the interior of a battery is marked by means of the
steps, coordinate information of grid nodes is obtained, and after the coordinate information of the grid nodes is substituted into an
electrochemical model, a predicted battery performance that is more accurate than other marking methods can be obtained, and the
calculation efficiency is higher.

(57) MHE: — XA R E A MM G AT B R E, TR S e E R E AR
WEEPE e, 1207 iR A, Jo sk B A S O A D B X O IE ROk, SR R, R, IE RS
Fs SO S UGN FR AR R 0 LA > AR SR R, B T SR JL AT > AR AR AR B A B 4 B = 4
B, AR JE FE T A R B TR A RS AR PR A T S R, PR RS Y s R BROBURE L IE R
Riy BE B IE M S G, Dbl S R R AT R AR R 3 S e L R XL BR SRR DA AR L T A
(K A8 AR AR S %7 R I 1 D B s A B REAT A, BREUMAR YRR R, R A
Ja» HEHARARIC T AREAS RO TR TR R RE B SRR =L



WO 2023/092799 PCT/CN2021/141820

[0001]

[0002]

[0003]

[0004]
[0005]

[0006]

[0007]

Xt AL 23 B A BRI ES AT AR E B T IR AN B
BARGUR
AR SRR B U, JUHZ B S Mo Fa A 53 . A B RO 45 A AT
NIRRT
HREA
HLAL 22 %S B En] LR A AT, A2 Hb st 2 ml Bhad s 7e B 0y a0 fa it Y
HOs PRV BB, Ak SAT HT B Hts o AL S22k B T i b — S B AR AR IR
B, IENGETERORL, DORERSAR, SORIEVERDRE, S EAR, R B e e R
AR BA A fUA of e ) L, RS A I AR R B i . B T R
REEWE R, MBS ZMMAAERYT, BT, MERETES U, £ BeTt
AR, SRATVRAS A AL AR R, A BE T I TR H AR R
H AT A A AR B R =4 /R L RO e B T %
» IR EERRAE TR A A RO A RS LT A5 B, BASOR TN fa it
AL S PERE, DRI A BR AR P P AR T LA 45 48 0 A 4 B A L 2L
K AR
BRHE
N T R BOR PSR, SR s BUE AR L HE S AN, AR W] SE il 4
HE7 — Rt BAL A4 B N B O S A BEAT ARSI T A2
] R AR TT R
NS ER B, ARIIRA TR T %42
B JT D, ARl AL AR E A RO ES MAT AR T, BRI D
B
SR AL 222 ) A /D DX AR, DOARORURE, B, 3 HLFRDRT Hf
SR TUAT AR 2
BT IR A RS E R, AR g = e,



WO 2023/092799 PCT/CN2021/141820

[0008]
[0009]

[0010]
[0011]

[0012]

[0013]

[0014]

[0015]

ST, TR RS 2 AT A T St A

TR A% SARIC CRIRL, AR, BRI, 1RSSR, U T TR
fiEb o )32 S B HLAE o X

PRI F 3 ARIC T R ABRE B

i BT, R A i e R BEAT AR IT, M RERE ] HIAE
P ARSI b R AL PR RE . UL S, F ATE A i R
) LEARRURE AL IR AN B EL A 38 B AT FLRR, AT i i c AR RURE 2 wf vi ] B
FILFN T AT L. B VSRR B EKR, SRR TR B
DUk, Jivid & o XSO AR L AR SR IAR R SR SR 4 Z TR XU, L 1A
Wz, B, iRz, iRz BIE RO, IR AR R, L
K, Prik vl /2 2 B ORI, SO R, R AL . JEFEAHARIE
PRI ) B X AT AR T, BERRWSHERG TS T A A i PR BE, AT A
WAPMLH T R, AR R,

BB, AEPTRIREURIC S AR AR B IR, RS I AR B AR R
RIA D TSI S ARARE 2o HIE ARBUEBHAT RS HN, IR
BRI B SRR 2 /D BEERE A A it 11 Rl AU AR AR 2, A BEMEAE R R GF 1) T S
HLYHE [ F AL A R BE

B 2D, PR AR g AR RURE A1 5 s RRURL, it SRR O 97 Ak
IETEMRERURL . FH T AR — ORUREIE & O B s, X SRR AL HL Tt A B ]
%o HAF A KIS IC A RORL 7 ZERE A = 2 (R 8], HAR T RS 5,
BRI B R BOBURL,  BORAS bR IC BN RTRRG B, AN DR Re sl dL Ak 22
PR RUAE W FILI Y rRL AL A VR BE

DLaedts,  Prik ORI R bR ic Jr OV IR AR 7 R AR i SRR (3L 5, g
AEARAURL, B, 3 HFRDRT R 5T (K b e T SO e 10 He 7 5 X XS 4
XTI A A &, B B AT R A0 &, RS AR RL, A
R AR, 2RADNME, HALFFEWRIN, R bsic B AR e 43 2 HE
FARI AR ARARAE B o AT IEARATRLIN &, JCHAE B ATH A 8 A AR
RL, T AR T b 2 P SR K R IR, ISR IRAS R, HLA



WO 2023/092799 PCT/CN2021/141820

[0016]

[0017]

[0018]

[0019]

[0020]
[0021]

[0022]

[0023]

[0024]

LB, T o5 PR R AT AR IC O (. [FIRERY, XTRRR, = snAn
MU M =, AT DR AR, BE M TR SR TNEBHTARNC . R WRAE
RN IR, SRR B SAR AR AR B R ROIRAS, i AR R
MEE, A mn] DasEE b o o mAR 07 sChsic il i, Asic i i
5 bR IE et EAT 775 4 5 (R R0 B I BT 4o

DUk, Jivid SRR )2 b A% 1T i 5 3 R IR 5 A 323 )
PIRS TS o SRR B R 8, RERRSE - LERRATRE, R E A [ A i
s LA RS 57 AT bi, AHEEAS X A M, R e B i 30 5 i) R A 5
RBHAThRC T, HR SRS R e .

D, PR A AR E R AR, SRR, BRI, HL AT R A 5
JUAT ARS8 2 T SR BN i B s S 1 s A o

HLYH A BB K LA AR A B n] U TR A RS 2, B SR A ik
» WA DIEUSSE 2 e B o s S A

T, EFROE T AL E N RO S AT ARIL RS E, A E
FEATRESS AL RS, b7 s th 7 A7 20— %2R 2, Jindab i a8 it
TNEI AT BTk 28 20— SRR 748 4 DASEIL AR 55— 75 T B0 Ha A 2725 15 P T 1ok
WL AT PRI B T i

KRR mBOR

BB

AR BAT LT B R

LN 2 P SR O T v i VR S & i | R &
AN ] RS B 2 AT A, $ e 1 A ie AR T

2. AR IS T2 SRR BRI B RS R A8 i X S AT A, T
RL BRI B A 73 U R ARG H A 5, Wi {45 H AL ZA A TR R 6 4K 5 X 4
PricE B R M BOVRE SR, IF e g W AT R B,

3. AN BAT R M SRR, SR T e B A A MY s AR 75 3K
» SREURY /5 2 REG I I Ao Ak A AR TR g 550 S ARG i P T 25

PRlt, JERE AR W] D B HL I A B EEAT i, ZRERA RIS Y AR AR B



WO 2023/092799 PCT/CN2021/141820

[0025]

[0026]

[0027]
[0028]
[0029]

[0030]

[0031]

[0032]

AN AR 2 J5, A B At R 1 5 sURE WS 15 2B N 8 (1 FIL0 L vt TR e
HAT SRR N aal

AR B R HAR B B RHEMOL S RE S S 1, T SCRR R R R SR
Bl JFREE PR, AEVEA U .

St Bt B P g 235 B
B P 35 B

N T G R U AR B S B B A B AR P R T 22, T TR R S it 491 B
IRAT BAA A v Pl 55 B F (K B AR ST SR /v 20, Sy &) D, TR DR
B A a2 AR B I — BE ST, R T AU i e R Gk, ZEAAT H A
VAR N, AT DU 1 o B P R At Fr B

1R AR R B FH S S IO A s 1 (8 R A 08350 4 DX 3 1 45 440«

1252 P 1 AR 23 IR UK TS

Ch BB B AR : 1. IEAREEDIAR: 2. SUlRERNAA: 11, ERRIR)Z: 101
VIERCRURL: 21, SURIRZE: 201, SOBRBIRL: 31, IEARSHLA) 32, Mk
s AL BEF 5. BRI 6. MR

R B SE T 5

HAR S5 3

UK 5 AR I B SE TG Hh IR B IEL, AR B St A9 P (R ARy R AT TS
SERAA, TR, PrRNAR N SRR AR BB A SE R, A A
(St HE T AR B R RSt , AU AR N SRR Bl T 55
BHiHR T AR I AT A AR SEIE G, 0 E T AR AR B o

SR BT, B AR AR R A R R R, A B K
PORERE EREER AL, EMGRIZLL, BalRs, fuilikiZ2l, SRk, Bk
TEARIRZ1L, iR 221 LA BRIEES 1 72 bR B A8 7e il 1 g ond, e rp e AR R
JE TN AT TEAR T FRI3T, SRR Z 21 B A1 AT AR 3 HELRI32.

BT IE AR 2 L VELRR I 7 [ AE IR AR AR A B IEAR BRI 101, il AR
R A IE AR 5k — VS PERSURL 56 Ja B ) IR A s, inids S 2 2 1L i
T8 T A AR AR I ORI 20 1, i SRR R g S R A AR e S



WO 2023/092799 PCT/CN2021/141820

[0033]

[0034]

[0035]
[0036]
[0037]
[0038]

[0039]

[0040]

o JIBIERGERZ 11 2D AR TS AL IR R SLBR A (e AR T I3 1, W4, P
AR = 21 A BRI e AL DUl R J= FURR A B 0 2 L ARIB2, LA a4,
A U2, AR RS R 22 A B O 45 A AT e B T R D4
PR Z &

BRI T S02A F H A 22 T A <08 1 B LR 2 i) R 3 DX sl ) AR R
o DONCRIRE, BEAR, (AR ), Sk TR LR B R LA AR S
e ARRIUR g R B e RSP LA — ORI I 2R i RO RIURE SRR B i
I R

BT R LA 2 ATRERE S, R T YE B

ER A EDE RS B, b A LT o A RES 5 B ] DA =R
FT AR, TR RS 2 AT AL T SRS 65

M AR 20 112 A g 423 X WA 35 s b 0 SRR, S I ARRURE 101
1 i DR T R AR, BRI i X bR i B i, 1 AA ' AR 7 i X b i
AR 3 TR P i DX SR I U T, iR AR o P A A AR R
B A ARV B BT A% 1Y R I B A2 500~ 10004 22 4 5

UL S, BT RUR N IIASR], DA Sk 3 (1 IR ARRUR E AT 75 2 AT 5
(IR o, DRI FL Tt A B ARIURE (8 /NS SRR R, bR SORE i 75 PR 19 s ke AN A
FIf, O T IEBISREUC W B R AR RR 5 2 AR Ha Al S AR R i SR BB O HE B 1
AR 2 PERE TN EHE ,  n] AR RS A BB R B AR g s 1, M T e k4 1
RRURE B ARV T F5 AR 10 A% 17 Rl i A DA . B AR, SRR e
TR BEIEFEAR H T4, HRANHRS LT 2T, GRS
ABKRMwZE . L, T 5 o B U B Oy A 1 ARRURE B S AR R (1 e
L SBCEAES00~ 10000 2 )2 LA A @ R Al AR A2, W RdiEle
o KT PERERI TN 2obrE e, B S R RS T R E L 2, Bk 100
000N, Pt iRk i S T 50 IR 5T, Sy ZERFEAR R R I TH R B
BEA, WTHE SRR A, I A DG 1 S5 AR 0 R T hR i
TR NECE, U7, BRI LOR T SRS R G IR, HIRECKE R AR
L, B I A B AR TR AR D 19 ROk Bk D & M R A7 B BRI



WO 2023/092799 PCT/CN2021/141820

[0041]

[0042]

[0043]
[0044]

[0045]

[0046]

[0047]

TR RAG AT A B, AR5 20n) o B R A B A R SE

BRAh, T, 3 R DA BB R AR TC Y e B0 DA A AR AT S AR
RIbRIC Y 5 KA Ry AL

X IE SRR bR IC I =, ASFERARHA SRR TERE R BE AT 220, Bl
de IEARBURL, AN AR RIS, U, s R] RO Hl FOEATAR I . (R A
WoEs ) B, BB, Rk ), BB R AR, BEE S

7 i DX 77 s AT A

B AR AR IC T R ARARAE B

BT BRSNS BAN AL R, Bl =i, AR
v RURIHE B A SR AL SR, RN AR R S S, BIAnEE, R
B, HLESEAE B n] A H AL S A 0 B e ) AL S PR

AT ARAE BIERAUN S, IEWIRTE A, Al PR E 5 Z3R A A b 17 i
ARBR S SHEATI B tn] DU PR HAACR PRI AR Y (A8 AT
RS

X AL A RS B N A O S5 A REAT PR L 3R S, ik 3 B A AE A7 i 2R AN AL R 25
P A7 4 AP AT 20— SRR, ik A B Al ot AT g =2
R REIT AR AR BUR AL A3 B N IO S M BEAT AR I T iR

AR R ARSI A X A S B I B R S g CREAT TR, BA B SR
A i B R T35 B A A B R S 0 AR TR, e T AR s Y
AN, AR AR IR IBAR, AR RAR S T 2 S B A AR
AL, SR EPTA, AU AL P 7R AS R A AR ] R BR o



WO 2023/092799

[BUAER 1]

[BUAER 2]

[BUAEKR 3]

[BUAER 4]

[BUAEKR 5]

[BUAEKR 6]

PCT/CN2021/141820

BRI ZER A
o LA S N RO A A AT ARC TR, 2 OA R TR L
S E R Ak s PR RE, M IEAE T BN DR
SR AL s 2 1 A /D B XS IR AR, AR, BRI, IR
3 HLAR, AR LSRR LR 1 LA 3 A IR B
BT IR A RS E R, AR g = e,
ST, TR RS 2 AT A T St A
ML PO AR SRR, IEARRIRE, BRI, AR ), ke
HRLTRRIT LA 5 ) 57 s L i XI5
PRI F 3 ARIC T R ABRE B
PR AR ZE SR 1T A0t A 225 A RO 45 A EAT B e A TV -
HAFAEAET - P & 23 IX S5O A AT R AR SR A4 A S AR S i A i) g (X
B, SREEWRERR, B, SERE, PR = 20 Rk
o AR, AU AL, TR ik R R A D e SRR, SR
GERIPEN ED AV
PRAE AR ZE SR 1P F o0k A 225 A BSO8R AT B I I TS
HAFIEAE T AR SRAURIC 1T R ARAR 5 B D B, R IR ARAURE
B AR BUAS /D T-5 AR ie 1 s AL BR A B o
PRAE AR ZE SR 1P F o0k A 225 A BSO8R AT B I I TS
HAFHEAE T P (AR AR — ORI 1 5 1K) kB R A4, i
IR SR RIURE A SRR PERRRIRE o
PRAE AR ZE 5K 1 B3 B A I (0 AL 2422 B N B O 25 A BEAT AR IC 1
Jiik, HAEREAET : ik SRR A AR 0 7 O I I A% 1Y AR 1T S
PRURE A5, iR R ARORRE, B, S AR R i R ki O
e HA o XA R 5 A
PR AR 5K 5 Jr 3 F 0k LA 225 A BSO8R AT P I I TS
HAFIEAE T P SRR R 5 b i A 35 5 5 SRR i 574k
M 23 (R A% 19 Ao



WO 2023/092799

[BUAESR 7]

[BUAEKR 8]

PCT/CN2021/141820

PRAE AU ZERARGE 1T BT H AL 22 B N BRSO 5 A BEAT AR it 17
%, HAFIEAE T Prid i B EAoshL, SOk, BERE, =
HELFFRT P g S5 ) AT 3 AT RS A5 B 2 T SRR B - B s 1 1 se
A o

Al AL SR B N RO A A BT ARG B, HRFIEAE T g
WEHOIA LIRS, Pridr i as P b a 20— %R,
Prif Ak R S BRI B F AT Firid 22 /b SRR 4R 2 DASKEL AN BUR 2R
VTR P (s Ak 228 B N S ROUL 45 A EAT ARie K 5



WO 2023/092799

PCT/CN2021/141820

101~ s

RIS
A

R
3R

B

|

1/2



WO 2023/092799

5
:\»«ﬁ:;;;:

S

7

REAEA:
B

A VR NS
T

N
R

W

Y

B
SRR
NIRRT

FRAR
e
%

I

R

SRRTHRY
N

By

U
AN

RX

A
R

o3

SRR

RS B3N
ARG

2

2/2

IR
DR

PCT/CN2021/141820




INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2021/141820

A. CLASSIFICATION OF SUBJECT MATTER
GOG6F 30/20(2020.01)i; HOIM 10/052(2010.01)

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)

GO6F, HOIM

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)

CNPAT, WPL, EPODOC, CNKL: HiL%2%, Fiitl, Fily, IEAR, AR, Satl, BAAR, Sk, JLAT, K, R, AR =, HEF, HER, 7
#%, AedR, ST, AR R, electrochemical, battery, positive, negative, electrode, anode, cathode, particle, geometric, shape,
distribute, layout, arrange, grid, coordinate, electrolyte

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
PX CN 113821942 A (SUZHOU YILAI KEDE TECHNOLOGY CO., LTD.) 21 December 2021 1-8
(2021-12-21)
claims 1-8
Y CN 110232201 A (CENTRAL SOUTH UNIVERSITY) 13 September 2019 (2019-09-13) 1-8

description, paragraphs [0008]-[0097]

Y CN 113221200 A (HARBIN ENGINEERING UNIVERSITY) 06 August 2021 (2021-08-06) 1-8
description, paragraphs [0011]-[0066]

A CN 108961388 A (HARBIN INSTITUTE OF TECHNOLOGY (SHENZHEN)) 07 December 1-8
2018 (2018-12-07)
entire document

A CN 113253131 A (SVOLT ENERGY TECHNOLOGY CO., LTD.) 13 August 2021 1-8
(2021-08-13)
entire document

D Further documents are listed in the continuation of Box C. See patent family annex.

*  Special categories of cited documents: “T” later document published after the international filing date or priority
«A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention
«g” earlier application or patent but published on or after the international «X» document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive step
«1» document which may throw doubts on priority claim(s) or which is when the document is taken alone
cited to establish the publication date of another citation or other «y» document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
“0” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

«p>» document published prior to the international filing date but later than . &

e ] document member of the same patent famil;
the priority date claimed P Y

Date of the actual completion of the international search Date of mailing of the international search report

31 May 2022 28 June 2022

Name and mailing address of the ISA/CN Authorized officer

China National Intellectual Property Administration (ISA/
CN)

No. 6, Xitucheng Road, Jimengiao, Haidian District, Beijing
100088, China

Facsimile No. (86-10)62019451 Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2021/141820

Patent document
cited in search report

Publication date
(day/month/year)

Patent family member(s)

Publication date
(day/month/year)

CN 113821942 A 21 December 2021 None
CN 110232201 A 13 September 2019 None
CN 113221200 A 06 August 2021 None
CN 108961388 A 07 December 2018 None
CN 113253131 A 13 August 2021 None

Form PCT/ISA/210 (patent family annex) (January 2015)




EFrRRRE Il P iR 5
PCT/CN2021/141820

A ESIRbaES
GOBF 30/20(2020.01)i; HOIM 10/052(2010.01)i

FZIR PR R 23 3% (TPC) B ] 4% 8 ] 28 7 SRR TPC P ok 702K

B. AENTbE
o3 AR B S0k (bR 2R R AR 285
GO6F, HOIM

AR AL TR AU 10 o o I PR B SR L AR AR R 2R STk

e P R I & 10 H 1 R e (B R A4 A, AR A CanfiE DD )

CNPAT, WPI, EPODOC, CNKI: eEfhZ%, i, S, 1EA%, PHAR, G, FAME, Bk, JUMA, Ak, 406, fils,
B, Hetn, W&, AbFR, SHF], B#E, electrochemical, battery, positive, negative, electrode, anode,
cathode, particle, geometric, shape, distribute, layout, arrange, grid, coordinate, electrolyte

C. AR

% A* SISO, MR, JSREARSCETE HH 2 AR 5k
PX CN 113821942 A (FRM G RBIERIITHERAT) 20215812 H21H (2021 - 12 - 21) 1-8
B ESR1-8
Y CN 110232201 A (PE5 k%) 20194F9 H13H (2019 - 09 - 13) 1-8
BB 0008]1-[0097] Bt
Y CN 113221200 A (PA/RIETAERS) 20214E8H6H (2021 - 08 - 06) 1-8
BHIB0011]-[0066] Bt
A CN 108961388 A (F&/RIETMY KFIRIIFFSTARL) 20185 E12H7H (2018 - 12 - 07) 1-8
e
A CN 113253131 A (HaERIHERAT) 202148 H13H (2021 - 08 - 13) 1-8
e
[Nacssepprecms: b . TR R
x5 FISCHER R, w7 AEHTE E BRI B 25 A, 5 R ARAL, (H % T R
“A7 UL IR T I SR — B A F St R 16 B8 B RO 7E e SCE
“g” EE%$%E%%%&ZE®E%E%$%&%% X GHESHIH, BERERTE, URERRPHZATR
LY AT BRI A TSR R BRSO, B S — RS F S pman Stk X
~ B “Y’*UW%%I@ 3% R — R R A ST S I
E%E?ﬁ%%mﬁ%l LR i ERSCtE Cn B ik Wimkaty, U oA BRESmEATAAcR
“07 WROSATF. . BB R A TR “”ﬁfﬁﬁ@‘f
«pr A 46 R i EER T BRI R (s A (S0 & BRI SOr
[l P 2 SERR 5 R 1 H #A Rt 22 R 5 1 25 H 3
20224E5 31 H 20224E6 F1 28 H
TSA/ CNF 42 F% FITHE 25 b b SZRUE R
o [ [ 52 R A= AR (ISA/CN) B BT
o [ b 5T MR X 8 TR L6 5 100088 HH
£E5S (86-10)62019451 1551 86-(10)-53961340

PCT/1SA/210 3 (58271) (20154E1 1)



B ERS s
= k g \ Eg\
KT FIRERIRIES PCT/CN2021/141820
N N

Ko s 51 A S RIS @/Z?E/Ea) I @E/Ea)
CN 113821942 A 2021412 H21H T
CN 110232201 A 20199 H13H T
CN 113221200 A 20218 H6H T
CN 108961388 A 2018F12A7TH T
CN 113253131 A 20218 H13H T

PCT/1SA/210 R (FMIREFMM) (201551 )




	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 - drawings
	Page 13 - wo-search-report
	Page 14 - wo-search-report
	Page 15 - wo-search-report
	Page 16 - wo-search-report

