I 'OId

oct
3OV4H3LNI
d3sn

ocl

L0l
/
41
> y3Ay3as
8\: aiT coLL
/
) 4901~
1901
6801 qzol agol ?rv
|~ 801
%x < %ﬁ .
(o)
N (@) 0201 ©) Qwvv
M~
6
90t /@8
280} 2901 eg901
worN - B — »
ep0l
2901 P01
P €col N S PeoL
P, eg0} ﬁm
SN
(&) °801 ©) ()

N~



203

)

FFFFFF



300

320 \

316

MEMORY
304

PROCESSOR
302

CALIBRATION
DATA

305

BATTERY
306

SENSOR
308

m<

1]
[m
>0

(I
—
>

CE

TRANSMITTER
310

FIG. 3

w
N
N

|




400

TIGHTEN PLUG TO CLOSED
POSITION

PROVIDE FIRST INDICATION OF
CALIBRATION TO PIPE MONITORING
DEVICE

v

STORE SENSOR SIGNAL VALUE AS
CALIBRATION DATA ASSOCIATED
WITH A TIGHTLY INSTALLED STATUS

v

LOOSEN PLUG TO AN OPEN
POSITION

v

PROVIDE SECOND INDICATION OF
CALIBRATION TO PIPE MONITORING
DEVICE

v

STORE SENSOR SIGNAL VALUE AS
CALIBRATION DATA ASSOCIATED
WITH A NOT-TIGHTLY INSTALLED

STATUS

FIG. 4

402

404

406

408

410

412



510

GENERATE A SIGNAL
BASED ON A
POSITION OF THE
PLUG

'

COMPARE THE
SIGNALTO A
CALIBRATION VALUE
TO GENERATE A
COMPARISON RESULT

v

GENERATE STATUS
INFORMATION BASED
ON THE COMPARISON

RESULT

DETERMINE IF THERE IS A
CHANGE OF STATUS BASED ON THE

STATUS INFORMATION

’/‘ 500

502

504

506

CHANGE

™

TRANSMIT THE
STATUS

INFORMATION AT
FIRST FREQUENCY

FIG. 5
5/7

NO
CHANGE

512

/_/

— -

TRANSMIT THE
STATUS
INFORMATION AT A
SECOND FREQUENCY




600

620

610

PROCESSOR
602

MEMORY

604

STATUS
INFORMATION

605

WIRED
INTERFACE
606

WIRELESS
INTERFACE

608

FIG. 6




a8/l

SO0
NQILYOI1ddY

EIIER

431NdN0D \J

J10W3Y

084
€LL

29

/'Ol
vl oz 57 yvi
vLva STINCON SIYHO0d WALSAS
AV904d | WYdD0Md¥aHIO | NOIVOMddY | ONILvA3do
2 VIR

WNACON
w 0LL 0L
m FOVRALN| FOVHUIIN Y890k
v AN 10N AONIN TOANON | | ANOWIN “IOANON
ONEN A V01 V' : RE) 31BVAONY FTBVAONNON
| # 09, Aﬁ el Aﬁ %7 SIINAOW
m SNTIISAS v WYH50¥d ¥3HLO
1 SuIAS w M SEL SWYMOO0d
161 m NOILVI1ddV
" JOVARAALN —
1 N | FWiHdHad i VL NALSAS
96. m 1nding LINN 0€L ONLLW3do
i \ ONISSII0¥d
| g6 06z N EL ()
/// e O st
| 1§ (Woy)
:n\ \ AHOWIW W3LSAS |

717



