WO 2025/043171 PCT/US2024/043614

1/25




WO 2025/043171 PCT/US2024/043614

2/25




WO 2025/043171 PCT/US2024/043614

3/25
130
\
Power
Harvesting
\
250
230~ Circuit Interrupter
Recloser
210~ Controller
220 240
\ {
Dropout
Current Sensor Mothonism

FIG. 3



PCT/US2024/043614

WO 2025/043171

4/25

1000

100

10

0.1

s m— S — |-
N N N M
H ¥V NMYYOOO —
L ¥YMMOANLNONOOONOOSTO L -
| ANNOUO—H—T I AONAONM<TLINWO — N —
-
| Lo _ | 7 [ _ _ 7 - _ | A
I | [ i | LA s
-~
I T I A A T I A AT T
REERRRRANERRREN HEEE e
[ | [ | [ | A= \\\|.\ P
—t | - AL
— = = — \\
— -_
I i o —T 1 A W~ -
\\\\\\\ L | =T -] P -~
" P PP iy P
L] = "~ T p— \\\\ P B \\ 1 4 -
[ Lldg=-7T b T -
I e, I e I — _ 1T p \\
I e el T |~ — - ~ - -
L= - e — — = — L
N I et 1 L — L - _ \\\\ ~ T L 1
|- - o — =~ L A LT - -
[ I N e T — ] “+- 7 -
I E—— p—— .\\‘ \\\\ 2l - - P
e — = — P
LL4—= o _ |t Pl
Il et==" 1 - P P PR S 1
P ——— = P
..... b i L P L \\
[ N A e e ey \|l|\\.\ .\\l\ =
e — T e [t _.— -
e N P L <
L el A =T 7 || |- -
demee— T r A7
\‘\
-
O et
= P
L ———1T s
-
‘\\
s | l‘\\
i

0.01

100 1000 10000

10

TYPE K

FIG. 4



PCT/US2024/043614

WO 2025/043171

5/25

I N I T T T ] I |
[ [—_— L - -
i e e e e = e P e =1 E -
llFFFHFHFEFOoONNOLLOoOOOOMnNOoOoOS I
[ ONN OO AA—ANANNTLNWOW — - -~
[ | | - PR
| [ _ _ 7 _ 1 _ 7 _ | 7 ~ . — P B
Loy _ [ _ [ L #1171 - ~
1| ! [ | | ! 1 | | Lo L1 _ Pt P
| I 1 1 1 \ =3 '
[ [ [ —~ r 7 b 1 .
_ o _ | [ _ o [ _ | A s \\\V\\
T - P
TF - \\ - \\\\ rd \\ \ \\\\
= "l = > P2 =
— = - i
= - \\ - — ‘\ 8! 7
— = - -] - /] i - _
P P - R B - _~ 14 Pl L~
= — =
T LET ..~ | \\.\\\\\\ Tl D
—  l | - | =
o e — - \ PR L P
i — T - - v
e — = _ — \\\ — vd > \\ L ~
L L = e et L \\ -7 LT P \\ \\\
b = =] - o ~1 - el P el PP 1
B [— =1 — I - -~ » o L~
R I I - Lt T 1 ] ~ - T A
|17 L 1 k1L \|\\ el vzd - \\\\\ -
Lo —— T - bt -~ \\ el _~ g \\ r ~ L~
= — = = -
— ] — = i = 7 -4 -~
= p: >
—— i 4T 4= — = » > P
| ——F P P - - —
et T P il 1 L - A
|||||| — = -
I P I L |- LT L g \\
[ - —HtrT ] L ot L-- \\\ \\ ~
bt . [ 7 (e - \‘\\ - \\
-
1L 1 T - p=d
T III\II\l \\ d
1117 - \\
—=
— =
||||| —
\\\\\\ L 11T 1
\
=
= b \I‘\‘
o o ~—i m
i
S o )
o

1000

100 1000 10000

10

TYPET

FIG. 5



WO 2025/043171

PCT/US2024/043614
6/25
1000 S
—-—3MS |
———5MS ||
-------- 7MS |
-. |1 ———10MS |
R R I RN —-—15MS |
\ R A l\\\‘.“. ‘\\\\\\ ————20MS
100 cab R L 95Ms |
I RE SRR R iR/ ER|ER L ———30MS |
1 WAL VL U W W T R S 40MS
I \\\\‘\\\“\\ \ 50MS
‘\ \‘ ‘ \ \\.‘ \\\ \ | \\ \ ———65Ms ]
| \\‘ \‘\ \ \ \\‘\ \‘\\\\\‘ \\‘ \ ————80MS |
AR \\\\ AN [ 1oows
10 A NNV N 125M8]
\\\ -\“ A\ \\\\‘ \\ \\-\\\ ) N 150MSE
LWEAVA Y1 W W NV
RN NN
SRV NN A
| \ W\ \

\ \ \
\, \
VN N
\ \\ \ \ \ \ \“\\\ \
L W VI ¥ - \ S \
N WA WA 5
I NN\ \ N\ \
\ Ny NIAY A\ VY
NN VAR
: \“ N \\\“ \\\\\ \
BRIV
\ \\ ‘\\\ \ ‘\ N \ \
\\\ AL \\\ LN
MUNYN AN \
0:1 A kY \\\\ \\
\wmim iy \\\\\‘\
\ L GRAN N
N VM NS A NN
NONNSANA N
AR \\ NN N \\ AJAN \“
\
NEA \\ \\\ \
N \\\ \ \\
0.01
1 10 100

10000
TYPE MS

FIG. 6



WO 2025/043171 PCT/US2024/043614

7/25

1000

I

|

i
ol
0
_|
T

|
100 +———H

‘ z

8 A -~~~ 10STH

| H — - 15STH|
\ \ —--—--= 20STH ||
\

| —
S
I

1 0 \( \( I \\‘

\ 1| —-— 40STH|

\ M A\ \ \
\ Y \ \_\ \\ \
N Ty W WA VR VA
v\ A WA \
AR SO\ Y
LR AR A
v kY \
SANE \\ \ \ \ \ X0
\
NN ‘\ ! ‘: \\ \‘ \ \
\
R \‘\ \\\
1] \ \ AN \
0 1 \\ A \ N \ \\
. T \\ Y \ L) \\ \ \\ \\
I NN SN NINNY
\ A VAR\VAY \ \
\ \ NO A\ N\

\ \\\\\ 1] \\\ \
1 10 100 1000 10000
TYPE STH

0.01

FI1G. 7



PCT/US2024/043614

WO 2025/043171

8/25

T : i T
rt =zt 5555&
H o O
o O O O O & n © 1 o
[ &N o 1D N = —~ &N &N ™M e
[ _ , _ [
| R T
| | 1
I i
EEEEEEEE >
| | ! I f I '
-
—
=
Lo
\\ L1
al ~
\\\n.u.\\\\ \\,\ ~
Lt ==~ o T Ll Py
T AT L
L Ll a7 —~ H\\\\\\ \“
[ e o Pra v -
== = e = -
- ——
= LT L
| ST ] _~
T —ed =17 \\
- | “1 .
-1 T T - T | -t L
T T A== P
PR
_ I
i
amnpet===*|
II..IIIIIIII‘.I\'I"II
o o — — =
o i -
o )
— o

1000

10000

100 1000

10

TYPE QH
FIG. 8




WO 2025/043171 PCT/US2024/043614

9/25

1000 11 Ll I JJ\\\i

IR LAY 0
TIT R s T Lan e \ ——0.4S
PR F
100 IR R ARARINY ~ 0
J R an —
\ VAV WAL B :
TN N AL TN F
\ IR —-— 1SF

,
s
e
-
-

AL VALY

==

=
—
// D
L
= —
.

et

_—
e
L

—

|

T -

w

wn

—
o
-
=
—
FN
wn

v IR ‘\\ F
e T 165
| I YR
| A Iain T WE R L y — - —2.1S H
: | i | Ly \.\\\‘ L F
[N A AV~ 318
1 \ A \\ \L\\\ \\“‘\\\\‘\\ IREY F
. 1| \\I\ \‘ I‘\
v AT WY
AL UL TRV VA

| \
\
\ | \
0:1 Ay L W W WY I\

. \\ Y T
\ W\ \\\\\ \\\\ \\ \\‘\ \ ‘\‘

AR ANIANIAY

0.01

0.1 1 10 100 1000 10000

TYPE SLOFAST

FIG. 9



WO 2025/043171 PCT/US2024/043614

170
156

FIG. 10




WO 2025/043171 PCT/US2024/043614

130
\
250 Power
Harvesting
230~ Circuit Interrupter 26\0
Recloser
RFID
Reader/
Antenna
210~ Controller B =
220 240 —_—
\ \ RFID
D i Variable
Current Sensor Meéﬂgﬁ?sm Tz;gs
164,166

FIG. 13



WO 2025/043171 PCT/US2024/043614

12/25
300\

RFID reader emits signal ~310

l
RFID tags receive signal ~320

'
RFID tags emit response ~330

l
response received ~ 340

l
data extracted ~350

l
controller adjusted to follow operating parameters |30

FIG. 14



WO 2025/043171 PCT/US2024/043614

13/25

438 472

432 —
436—

430~»




WO 2025/043171 PCT/US2024/043614
14/25
430
\
250~ Power
Harvesting
230~ Circuit Interrupter 432,\434
Recloser
Curve
450 Selgctor
Dials
210~ Controller :
220 240
: \
Dropout
Current Sensor voropout

FIG. 16



WO 2025/043171 PCT/US2024/043614

15/25




WO 2025/043171 PCT/US2024/043614

16/25

512
510 530
a
534~ 534
530 536




17/25




WO 2025/043171 PCT/US2024/043614

18/25




WO 2025/043171 PCT/US2024/043614

19/25

N—>564

a0

568

S,

S

v
"

502/

FIG. 21



WO 2025/043171 PCT/US2024/043614

20/25

FIG. 22



WO 2025/043171 PCT/US2024/043614

21/25

600
AN







PCT/US2024/043614

WO 2025/043171

23/25

44°

vE9 19
Nwm\\

LT OId




PCT/US2024/043614

WO 2025/043171

8¢ DIA

809
\ 289 w%
959
9 8£9 029 5
z19 wor , | (mw ] _ssg or9_ogo QP 0719
v, ﬁ ﬂ|ﬁl < [ gl 7 7 1@4 \
N f —= & . ]
S 2_*\\\\{\,\ Z 7 p -
N #€97 N | ol _ [N
N N
N S N~-909
z59—~L ) zz9
£99 pes #59 z99
[ _.n_ﬂﬂ_n i _ L- ﬂlmfnu s —
9.9 m%/-\ 099 /

929




WO 2025/043171

PCT/US2024/043614

25/25

678 556

658 654 676 626 ) ’—‘

| L\ |

) /[
- — =
A\ I :‘¥606
e \\ SR} [ = 1 i \\\
] i N

A= ~
N 62(463@& 620 604 602
600 632

\608

FIG. 29




