MS ENS BB ECUI3 -S

7323150/ 19 ZH 191-02-2021




MSENSEE FO

MR

MR

Fal kensteinstracCe
93059 Regensburg
Germany

https://www.reinhausen.com/

service@reinhausen.com

complaint@reinhausen.com

A

MSENS &80
MR
0

Rugged Monitoring Qu @bec Inc.
1415 rue Frank - Carrel, Suite 230
Qu@bec City, QC, GIN 4N7
Canada

Rugged Monitoring Qu @bec Inc.

>0

¢

A A
Rugged Monitoring Qu @bec Inc.

pX

p

MANOO08 -ZH-R19-LE

Rugged Monitoring Inc.


https://www.reinhausen.com/
file:///C:/Users/jean_/Documents/Manuels/MAN0008_Msense_UserGuide/2020-02-29_OneWord_Rugged_Monitoring/邮件发送至：service@reinhausen.com
file:///C:/Users/jean_/Documents/Manuels/MAN0008_Msense_UserGuide/2020-02-29_OneWord_Rugged_Monitoring/邮件发送至：service@reinhausen.com
file:///C:/Users/jean_/Documents/Manuels/MAN0008_Msense_UserGuide/2020-02-29_OneWord_Rugged_Monitoring/邮件发送至：complaint@reinhausen.com
file:///C:/Users/jean_/Documents/Manuels/MAN0008_Msense_UserGuide/2020-02-29_OneWord_Rugged_Monitoring/邮件发送至：complaint@reinhausen.com

21

2.2
221
222
223
224
225
226
227
228
229

2.3
231
232
233
234
235

2.4
241
242

25 IT

3

3.1 MSENSEFO
3.2 MSENSEFO

321 MSENSE FO ECUS (# oo eeeeeeseee oo e oo e oo e oo eeeeem e 16
322 MSENSE FO (: ..}, ettt ettt mneem e nes 17
323 MSENSE FO ECUI (. ettt a st a et et emnnae e sane s 18

G 75 PR 18.
L USRI 20.
G 7 PRSP 20
...................................................................................................................................................... 21
O PRSPPI 21
5 TP U TRV P PR OPPOPRPOPRIN 22

3 MANOOQ08 -ZH-R19-LE E Rugged Monitoring Inc.



oo —— 22
372 22
L2 S 23
L 2 23
L 2 24
L 25
L S 25
L X2 25
L 25
528 J oo oeeeeeeeseoeeeseeeeee oot e s eeeee oottt st neee oo 25
5.8 e oot e e oot e 25
L S 26.
L2 26
5.4 I N T 26
541 RS S Y 27
542 J Y B 27
L 2 27
D5 e —e oottt 27
L A 27
BB et e oo 27
6 SN =o) oSS 28
61 MSENSEFOECUS ("') ...................................................................................................... 28
R = Y A =0 e 28
612  MSENSEFOECUS — ooooeoeoeeooooesoeeeeeoeesssooeess oo meeeee s eee s s e eeseese s 29,
613  MSENSEFOECUS — oooooeoooeooooeseoooeeoeessooeess oo eeeseeeeessses s seeese s sessees s 0.
614 MSENSE FO ECUS YT B 31
62 MSENSEFO 7/ N 3L

6.3 MSENSEFOECUI (. ) et e feeane Rt E et anmne e re Rt re s 32.

6.3.1 MSENSE FO ECUI ettt ettt et et st st aemmanasa et tesssassss s mmamamsssasssassssasssesan 322
6.3.2  MSENSE FO ECUI ettt ete e tte ettt wammmnasasesastsaasts e mmmnnmsasssssssassssasssnn 33
LA B = {1 SR 35
6.4 RS 48D et e e e—————e e e st bee e e e beee e e ean———taeeeaaabeeeeibteeeaeannntreeeeaarees 36
6.4.1 L [0/ o 2 S 36
6.4.2 IEC 60870-5-101 ( " et taenn ettt ettt et nnenn ittt e e e e nte e 38
6.4.3 DNP 3.0 (# e eeeeee s e e e e e e e e e eemeem e 38
6.5 MSENSEFO e meerm e e et e et e s erme e e st e e s e e st e e et mennn nree e nnte e aneeenneeeeenanneean 38
72 39
4 MANOOQ08 -ZH-R19-LE E Rugged Monitoring Inc.



71 MSENSEFOECUS ( ¢ ) SO 39.

72 MSENSEFO @ /2 Yy 39.
7.3  MSENSEFOECUI (. ) et eeeeeeeeee e e e eeeeee et et et enmee e e e eer e 4Q.
IV 1= = N =3 = o YOO 41
81 MSENSEFOECUS (v) ...................................................................................................... 41,
811 Y |
3 42
8.2 MSENSEFO € 7 T 43.
L 43

8.3 MSENSEFOECUI (. ) et enne et nemne e r e ne e r s 44.

831 MSENSE FO ECUI 7
B oo eeeeeenereeeeeeeee e 44,
8.5 e e e eeeeee e eeeeee e eeeeeeseeeeee e A
O MSET-FO oo e e e e eee e 46
9L e oo 46

A V=2 o3 = R 46
9.2 I N oo e eeeeee e 48

921 o 49
93 oo 50

Lo 2 50

082 e ee e oo eeeeeeeeee oo oo 51

L J 51

9.34 (“ e oo oo oo e oo oo ee e eeeeee s e oo oeeeee oo 52

935 (") ............................................................................................................. 53

936 (‘f) .............................................................................................................. 55

937 (&) .................................................................................................................. 55

938 L e eeee oo e eeeeee e e e 1o 57
98 e 58
95 e eeeeee oo 58
96 e et eeeeee oo e 59
9.7 e oo eeeeee oo 59
10 (‘t‘) ..................................................................................................................... 62
10 e e e oeeeee e 62

1011 = 62

1012 P  DHCP LY 64

5 MANOO008 -ZH-R19-LE E Rugged Monitoring Inc.



PP PT ST 64

10.3 MoODSCAN 1Y o] ] =0 S ST 65
104 IED EXPLORER lj I8 PR 66
11 1Y (@ ] 7= O R 68

12 DNP30 (*) ............................................................................................................ 77
13 |EC 60870-5 (") ......................................................................................................... 84

131  IEC60870-5-101 l N SO 84
132 IEC60870-5-104 l N O 88
133 IECB0870-5  ooooooceeeeeeesoessessseeeeeseseessessesssesseeeeee e eese s eeeees s ees e eeeeee e a1
14 IEC 61850 CID ( ‘f Yoo eeeresseerrees 99
15 B ettt e et et 101
150 oo e oeee e ettt 101
11372 101
15,8 e ——————————eeeeeeee ettt e 102

F % A 102

F 7 102
15.4 i N oo e e et 103
155 et oottt e e 103
15.6 I MSENSEFO ECU-S( ‘f ) oo eee e e et e eeeeee e 104
15.7 I MSENSEFO € /2 105
15.8 I MSENSEFO ECU | ( . ) ettt e 106
16 oot e et 107

6 MANOOQ08 -ZH-R19-LE E Rugged Monitoring Inc.



A (24/48 VDC a© 10%)
MSENSE FOECUI  MSENSE FO ECUS
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MR
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1.1
MSENSE FO .
FCC 15 B (2018)l CISPR 11 (2015 + Al 2016)
FCC 15 B (2018)l CISPR 11 (2015 + Al 2016)
IEC 61000-4-6 (2013) 10 Vrms
IEC 61000-4-3 (2006 + Al 2007 + A2 2010) U IEEE
C37.90.2 (2004) 20 Vim
U8 kv A U15 kv
ESD IEC61000-4-2 (2008)ii IEEE C37.90.3 (2001)
IEC 61000-4-4 (2012)0i IEEE C37.90.1 (2012) U4 kv
IEC 61000-4-5 (2014) U2 kV L-L0 U1 kV L-G
100 A/m A 1kA/m 3
IEC 61000-4-8 (2009) s
IEC 61000-4-10 (2016) 100 A/m
IEC 61000-4-16 (2015) 30V1minA300V1s
IEC 61000-4-18 (2006) Ui IEEE C37.90.1 (2012) U2.5 kVA 1 MHz
IEC 61000-4-29 (2000) 0%U < 10 msec
IEC 60870-2-1 (1995)Ui IEC 61000-4-17 (1999 + Al
2001 + A2 2009) 15%
IEC 61010-1 (2010)
G IEC 60529 IP20
\d{o HS RoHS 2011/65EU
WEEE 2012/19/EU
REACH 7 REACH 1907/2006
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MSENSE FO A
A OEM
USB () Windows A i
A ) I NJ MSENSE FO ECUI  ECUS
A USB
GaAs A
MSET-FO ) Windows A MSENSE FO i}
A MSET-FO
U
1- microSD l A 27TB ENJ
2- MSET-FQ A 6 I 64 NJ
3-
4-
RS-485 i} Modbus I NJ Modbus A
32 . ADNP3.0 IEC60870-5-101 MSENSE FO ECUS ( ' )
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3.1 MSENSE FO

A T T e -7 625 200r
Ga ~ a 2A 2@ wU
MSENSE FO ECUS ( 0 U A 24
A A .
MSENSE FO (£ A
MSENSE FO ECUI (. O A MR ETOS
A ETOS
A MSENSE FO
3.2 MSENSE FO
MSENSE FO i} A
62.5 7 ¥ A T A 7
X T A I T
NI
a 6257 Y b MSET-FO » [ T L~ LumaSense Fiso™’
H ~ a Error! Reference source not found. A
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3.2.1 MSENSE FO ECUS

()

01 -C
Uui-c
-45 . 200 - C
I NJ
-80 - 200 - C
8 12 16
1 500 |j NJ
GaAs
02 05
I NJ
5 Hzlj NJ
MR - 200r -
200 r GaAs
. Clj  MSET-FO °FNJ
microSD j 4 8GBA ENJ
A A
I NJ
-40 - 72 - CA
-40 - 85 - C
6 i
lj 4-20mA  0-10 VNA 8
8 C A 5A (VAC)
RS-485 i Modbus, DNP 3.0  |EC 60870-5-101NJ
RJ45 | lj IEC 61850 Modbus
IEC 60870-5-104NJ
SFP
24/48 VDC o 10%A ~20
USB (.%.)u A NJ
267L x 187W x 72H mm
0.8 kg
USB (%)

p
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3.2.2 MSENSE FO

l NJ

1 500 | NJ

02 05
I NJ
5 Hzlj NJ
U] 0.2 A
i  AGCNJ

625Tr 200r GaAs a A ~
GaAs " y @ -

. Cli MSET-FO °ENJ

SD

b

H
—~
N

-30 - 55 - CA

-30 - 65 - C

USB ()

5VDClj USB A O%NJ& ~150mAlj  MSENSE FO
500 mANJ

2,500 mA -hlj A 10 NJ

USB (=)

182L x 125W X 69H mm

MSENSE FO TEST UNID 0.6 kg,

p
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3.2.3 MSENSE FO ECUI ( . )

01 -C

u1l-c

-45 . 200 - C

-80 - 200 - C

8 12 200r - g 625 -
1 500 | NJ

GaAs

lj NJ
5 Hzlj NJ
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-40 - 72 - CA
-40 - 85 - C

LEDj 12 NJ
LEDU /A . TXIRX . I
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1 C A 5A |
RS 485 li Modbus NJ
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198L x 130W x 56H mm
0.7 kg

USB ()
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Z0: No retaining Disc (Complete probe shown)

ST Connector

@ 3 mm PTFETEFLON **Spiral Wrap™

@ 1.62 mm Polyimide Tip

Wz_mm

DETAIL A

@9.00 mm
Z1 Torlon Retaining Disc

Disc Thickness 2.5 mm

DETAIL B

Z1: 9 mm Disc (Default)
(Tip Only is Shown)

(I-Box)

-

@ 9.00 mm

Z2 Torlon Retaining Disc
Disc Thickness 2.5 mm

— 7.00 mm

450 mm | 4.50 mm

DETAILC . "
Z2:9 mm Disc (Width cut at 7 mm)

(Tip Only is Shown)

19
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ST-ST

@ 3 mm Polyurethane cable

/_ reinforced with Kevlar threading

ST connector

3.4
MSENSE FO ) A i} ISO
A X A A A 12
U NIST ) ) A MR
3.5
MSENSE FO
A A A
A
U] A MR
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MSENSE FO A A U
1 MSENSE FO
1 I NJj A PDF A Internet NJ MR

lj service@reinhausen.com https://www.reinhausen.com/
1
1 lj U 100-240 VACA 50/60 Hz NJ
1
1
1
1
1 MSET-FO software package E |j Internet NJ
A A
A A
(RMA),
A A
4.1
5.2.7

¢
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MSENSE FO A MR
A IEEE IEC
U . A
i A
U A
MR MSENSE FO
52
A U 0
1 I A NJ
1 A 3 U
o) A A
o) U A . A
I NJ I
NA
) I NI A
A MR FO U
1- U]
a. A GaAs
b. I NA
C. lj NJ
d. lj 80 NNA
e. A
f. A
2- A lj NJ
MR
FO
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Z0: No retaining Disc (Complete probe shown)

é ST Connector :zj 3 mm PTFETEFLON “*Spiral Wrap™

@ 1.62 mm Polyimide Tip

6.5 mm
4~1 2.0 mm

DETAIL A

#9.00 mm 2 9.00 mm
Z1 Torlon Retaining Disc { 72 Torlon Retaining Disc
Disc Thickness 2.5 mm c Disc Thickness 2.5 mm
/ £ -
Z1:9 mm Disc (Default) DEIAILE * DETAILC 72:9 mm Disc (Width cut at 7 mm)
(Tip Only is Shown) “30mm 1430 mm (Tip Only is Shown)
521
A U
1
0 8 mmA
0 A 250 mm
1
0 V] A
A U F++A
A A ¥
1 A I NJ
il lj MR (%)Nij MSENSE FO
A 100%i . A 65%,
i A A 5 U
[0}
(0}
(0}
(0}
o} lj NJ
522
A A A A
ST
A I NJ ) A
A li MSENSE FO NJ
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5.2.3
3 mm ) A MR

i lj NJ 9 mm

0 A A A

o) A
1 I NJ ~3 mm A

0 lj 20 30 °NA
1 A A

o) A
1 U] A U

0

o) A

Teflon A ) A
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3 mm A A 3 mmlj
NJ A 5 mm A 2 1mm 1 3mm
I NJ A
I NJ
5.2.4
A l NJ j N
A
A
5.25
MR FO A X A A
. A A V]

1 i NJ A A

1 A A

1 A

5.2.6
A 2 U
il 2
1 A A
5.2.7
MSENSE FO
A 100%i 100%A
A ¥ 8.5
5.2.8
A MR A X I
NJ A A
53

A A

Rugged Monitoring Inc.
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A Loctite 567 3M Rite-Lok PS67  PSO2
A A A

([an]

A
A NPT A A I NJ
A A A 14 mm 2
A A ) 30+cm
AMR A A
531
I NJ 527
A - 65%
5.3.2
A . lj
527 NJ A A . lj
NJ lj NJ 2
54
lj NJ A A
o] A U o A
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A i} U
A A A A
A
54.1
0
0 0 A
A A 0 A
54.2 O
A A
54.3
A A
A
55
MSENSE FO
i A I
NA 24 lj ~5 cm NJ
A 90" U A
A A 3mmA A
551
- - A

I NJ A 527 531

56

A A i}
A 5.5
I NJi A
Ib-ft (~ 8 Nm) .
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6 (MSENSEFO)

USB lj MSET-FO NJ

= =4 =4 -4 -

>

MSENSE FO

6.1 MSENSE FO ECUYS (‘ )

6.1.1 MSENSE FO ECUS
MSENSE FO ECUS

lj 24 NJ A MSENSE FO ECUS

237.00mm ‘

[9.33in]
175.10mm
AX MBX1.0 - — [6.89in)

\,

24 CHANNEL SHOWN

_ -

187.54mm
[7.38in

159.54mm
|6.28in

267.54mm

- [10.53in]

@
®e
@
®
®
®
® e
®
» €
&
®
)
6.50mm
[26in]
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pX
>
()]

MSENSE FO ECUS 6
LEDA 24

poX
N
pX
N
~

6.1.2 MSENSE FO ECUS
MSENSE FO ECUS

1-POWER INPUT
24 t0 48 VDC, 20w max
Mating connector: Phoenix #1757022

Pinout: 1-Power input +
2-Power input -
3-Earth ground

2- SYSTEM FAULT RELAY

Normally closed contact. Contact is open if
system is not powered or if the firmware is not
operating properly.

See relay rating for voltage and current
specifications.

Mating connector: Phoenix #1757019

Pinout: 1-SF-A
2-5F-B

3-RELAYS 1-4
User configurable dry contact relays 1to 4
Mating connector: Phoenix #1757116

Pinout:  1-RLY1 Normally Open
2-RLY1 Common
3-RLY1 Normally Closed
4-RLY2 Normally Open
5-RLY2 Common
6-RLY2 Normally Closed
7-RLY3 Normally Open
8-RLY3 Commen
9-RLY3 Normally Closed

10-RLY4 Normally Open
11-RLY4 Common
12-RLY4 Normally Closed

MSENSE FO ECUS
1 1-8lj 3
1-8j

4- RELAYS 5-8
User configurable dry contact relays 5 to 8
Mating connector: Phoenix #1757116

Pinout:  1-RLYS Normally Open
2-RLY5 Common
3-RLY5 Normally Closed
4-RLY6 Normally Open
5-RLY6 Common
6-RLY6 Normally Closed
7-RLY7 Normally Open
8-RLY7 Common
9-RLY7 Normally Closed

10-RLY8 Normally Open
11-RLY8 Common
12-RLY8 Normally Closed

5-RS-485 SERIAL PORT

Isolated RS-485 serial port for SCADA
communication.

Pin 143 and 2+4 should be shorted together
to create a 2 wire half-duplex interface.
Shielded cable is recemmended. Shield
should be connected to ground at T301 end.
Mating connector: Phoenix #1757048

Pinout:  1-Tx+

5-Ground

6 7NJ

1
1 A RJ48; 10NJ
0 y

A SFP

1 uUSB

b

A 9NJ

6- ANALOG QOUTPUTS 1-4

User configurable analog output 1-4

Each output can be configured to drive a
4-20 mA current output era 0 to 10 v voltage
output

For current, impedance is 400 0 max.

For voltage, impedance is 100 kQ min.
Shielded cable is recommanded. Shield
should be connected to ground at T301 end.
Mating connector: Phoenix #1757077

Pinout:  1-Al+
2-A1-
3-A2+
4-A2-
5-A3+
6-A3-
7-Ad+
8-Ad-

7- ANALOG QUTPUTS 5-8
User configurable analog output 5-8

Mating connector: Phoenix #1757077

Pinout:  1-AS+
2-A5-
3-A6+
4-A6-
5-AT+
6-A7-
7-AB+
8-A8-

8- GROUND POINTS
Both can be used for ground bonding and/or
terminating cable shields.

-

5 Amp AC

MSET-FO

IF ETHERNET OPTION IS PRESENT:

b E

9- ETHERNET (Fiber)
Port1 SFP  1000Base-X (Default: 1000Base-5X)

10- ETHERNET (Copper)
Port1 RJMS  1000Base-T

29
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1 microSD A SD (E) : SD A

A PC USB X MSET-FO PCl A
A A I A
NJ
1 MR microSD A
q microSD (E) MSENSE FO ECUS A
U A
A
A U

q 5A% 240 VAC] NJ

1 12-30 AWGIj 0.2  2.5mmNJ

1 05 06Nmlj 44  5.3Lb-InNJ

1 U7 mm

1 A A I U8mmNJ

1-8 A I MSET-FONJ C A
nolj no = NJ nclj nc = NJ A A MSENSE FO ECUS
A lj 2 NA A . MSENSE FO ECUS
A ) MSENSE FO ECUS A
MSENSE FO ECUS ( @ )
6.1.3 MSENSE FO ECUS
U A MSET-FO U v T

9.3.4 ) U]

1 ) 0-5V  0-10V. A A A

1 . 4-20 mA, A A I

NJ
1 U

3 MR microSD ( E YA _ MR

A 240 VDC 0.2A
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b

MSET-FO

NJ

(MSET-FO)

ANALOG OUTPUTS
NN.O(ISBOUYPU'I NAME TYPE SCAUNG I:I:‘ f‘“”m MAX ERROR OUTPUT SOURCE L/HIGHEST CHANNELS
n Aout_01 4-20mA -100.00 200.00 Max Val Highest 1,2,3,4,56,7,8
2 Aout_02 4-20 mA -100.00 200.00 Min Val 2 Not Available
23 Aout_03 4-20 mA -100.00 200.00 Min val 3 Not Available
24 Aout_04 4-20 mA -100.00 200.00 Min Val 4 Not Available
%5 Aout_05 4-20 mA -100.00 200.00 Min Val 5 Not Available
2% Aout_06 4-20 mA -100.00 200.00 Min Val 6 Not Available
7 Aout_07 4-20 mA -100.00 200.00 Min val 7 Not Available
o8 Aout_08 4-20 mA -100.00 200.00 Min val 8 Not Available

6.1.4 MSENSE FO ECUS

RJ45
i IEC 61850
1 Modbus
1 IEC 60870-5-104 lj

SFP
https://en.wikipedia.org/wiki/Small_form

MSENSE FO ECUS

NJ

. SFP
-factor_pluggable transceiver |

li RJ45

6.2 MSENSE FO

MSENSE FO A
NJ

NJ

(&)

MSENSE FO

¢

¢

>

31
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https://en.wikipedia.org/wiki/Small_form-factor_pluggable_transceiver

’ 4.94in 1
_125.4mm_

VIEW A-A

USB

- VIEW B-B
e [176;‘.;frlvrx\mj &
6.3 MSENSE FO ECU/ ( . )
6.3.1 MSENSE FO ECUI
MSENSE FO ECUI
i & 200r w8 12e” G 625 4w 8a@aNJ AMSENSE FO ECUI
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120.00
129.16

LED LED 4 A U]
1 A
1 A A
1 A A 65% A 8.5
1 A I A NJ
1 A

6.3.2 MSENSE FO ECUI
MSENSE FO ECUI
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5- RS-485

g
<
5
a
2

POWER INPUT
24-48VDC

1- POWER INPUT
24 to 48 vdc, 10w max
Mating connector:Phoenix # 1757022
Pinout: 1 Power input +
2 Power input -
3 Earth ground

2- ALARM (FAULT RELAY)

Form C contacts. Coil is not energized if system is not
powered orif the firmware is not operating properly.

See relays rating for voltage and current specifications.
Mating connector: Phoenix # 1757022
Pinout: 1 NO

2 COM

3NC

3-UsB
Micro usb for PC configuration

4-uSD CARD
uSD slot for data logging

Isolated RS-485 serial port for SCADA communication
Pin 143 and 2+4 can be shorted together to create a 2 wires half-duplex interface

Shielded cable is recommanded. Shield should be connected to earth (enclosure).

Mating connector: Phoenix # 1757048
Pinout:1 Tx +

2 Tx-

3Rx+

4 Rx -

5 Ground

LED COLOR MEANING
6-POWER Green System powered
7-LOG Blue System is logging

8-TX/RX Red RS-485 data emitted
Green RS-485 data received
9-ALARM Red System in fault

6 7 8 9
POWER LOG TX[RX ALARM Ll_
@
Relays rating 5A, 250VAC LLl
EDD Max. DC load breaking capacity 2
L
‘ 1 3 4 5 6 7 8 B 10 H. 12 £
%n LED COLOR MEANING
= cH* off Channel is disabled
20 Blinking Red  Channel has no signal
M_\m L DC C\E,erﬁm Red Channel has low signal
Green Channel has good signal (>65%)
*There is one dedicated CH led per channel, 1 to 12
microSD A sSD (E ) > SD A A
PC UsB . MSET-FO PCli A A
. A lj A NJ
I NJ A .
A U
q 5A° 240 VACI] NJ
1 12-30 AWGIj 0.2 2.5 mmNJ
1 0.5 0.6 Nmlj 4.4 5.3 Lb-InNJ
q U7 mm
° MR microSD ( E YA MR
A .
6 A 240 vDC 02A
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NA A

A ) A

(@)

MSENSE FO ECUS

U8 mmNJ

MSENSE FO ECUI

MSENSE FO ECUI A

6.3.3 RS485
MSENSE FO lj ¢ . NJ RS-485 i Modbus A MSENSE
FO ECUS ( ¢ ) DNP 3.0 IEC 60870-5-101NJ MSET-FO lj
NJ A 2W lj A2 NJ 4w
lj A4 NJ
lj NJ  Phoenix 1827622 Digikey 277-8837-ND, A
MR,
V] PC Modbus MR Model USOPTL4 |] B&B
Electronics A U http://mww.bb  -elec.com/USOPTLANJ
0 (120 V)i A
Modbus lj 4w 2WNJ
RS-485 Wiring Diagram
(4 wires) Connect up to 32 devices
. To MSENSE FO ECU-I
To RS-485 master station RS-485 isolated port
TDA(-) RX- 5 ‘
TDB(+) =
_RDA() TX-
RDB(+) TX+
GND GND

Example with a B&B USOPTL4

Full duplex (4w):
RS-485

Echo Off

4 wires

4 wires

To MSENSE FO ECU-I

RS-485 isolated port

Notes: -

a) Add a 120 Ohms resistor between Rx+ / Rx- and Tx+ / Tx- at each end for better noise immunity

b) We recommend to use a shielded cable. Shield should be connected to MSENSE FO ECU-S/I enclosure

35 MANOO08 -ZH-R19-LE
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(2 wires)

To RS-485 master station

RS-485 Wiring Diagram

Connect up to 32 devices

To MSENSE FO ECU-S
RS-485 isolated port

TDA(-) Rx-
TODB(+) Xt
Tx-
—
TX+
GND GND

Example with a2 B&B USOPTL4

Half duplex (2w):
RS-485

Echo Off

2 wires

2 wires

Notes:

a) Add a 120 Ohms resistor at each end of the signal line (+ and -) for better noise immunity

b) We recommend to use a shielded cable. Shield should be connected to MSENSE FO ECU-S/1 enclosure

To MSENSE FO ECU-|
RS-485 isolated port

.

6.4 RS 485
6.4.1 Modbus
RS 485 Modbus A ModScan . A ModScan U
A ) U https://mww.win -tech.com/html/demos.htm U
30 A WinTech
COMx PC A lj
COM4NJX
& Device Manager - m] X
File Action View Help
&= m Bl 2
> & Network adapters
> B Portable Devices
~ i@ Ports (COM &LPT)
_ Pﬁ” ,.??::5 :olated Port (COM4)
A Windows A I NJ ) A
COM4i A ModScan
A A Y 9.1.1.1 A MSENSE FO 2
COM U
1 UsB  (%57)
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Modbus

-

ModScan A A
Connection Details
Connect Using:
| Direct Connection to COM4 Rel
Phone Number: I
Service Port: [502
Hlias: [Comd
i~ Configuration
Hardware Flow Control
Baud Rate:  |9600 - I Wait for DSR from slave
I™ Wait for CTS fiom slave
Word Length: |8 vI DTR Cortet [Toatic -
Paity:  [EVEN 2 RTS Contol  [Disable  ~|
Stop Bits: ! jv By I[I [?:nf:ﬁ:tiﬁ;ir?{i’:ﬂ;acker
Delay  |203 ms after last character
before releasing RTS
Protocol Selections |
Cancel |
) A 8 I NI A U
q 1 0181lj Modbus A 10 NJ
385 ModScan 1lj ONJ A 385 1 A A
386,
1 . 8 A 8
q I, l NI 1 247 id i
MSET-FO id,
1 Modbus . .
| A 100A -302 A -303
A 2 I 2 3N)
= ModScan6d - [ModScanba1 (Comd)) o x
e File Connection Setup View Window Help - & x
D|e|d| &= & 28
& EE e 5 5|
Device Id: | 1 | -
Address: MODBUS Paint Type LN:I'i'tl‘lhgl.a?epFﬂ':Ell:sges:1l!l
Length: |10 |04:INPUT REGISTER -] Reset Ctrs
ModScané - (COMM) Polls 149 Resps148 |
37
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6.4.2 IEC 60870-5-101 (&)

Modbus A IEC 60870-5 RS 485 . IEC 60870-5
A 12
6.4.3 DNP 3.0 ( " )
Modbus A DNP 3.0 RS-485 . DNP 3.0
A 12
6.5 MSENSE FO
A V]

1 MSENSE FO

1
1 MSENSE FO A
U] ES
1 MSENSE FO I ECUI ECU-S 24 48 VDCA 5V USB A
O%NJ& A MSENSE FO ECU A LED
1 MSENSE FO ECUIA MSET-FO i} 9
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MSENSE FO A A MSENSE FO
A
MSENSE FO
A i 235
7.1 MSENSE FO ECUS (4'/ )
LED il 24-48 VDC
T 3
LED I NJ 1
1 lj NJ
1
il Gn 625 200r~
1 D j . NJ
1
1
65% i
1
Modbus i Modbus lj ) NJ
1
USB il FTDI
i 9.1.1.1
1 SD . PC A A Windows
7.2 MSENSE FO (&)
LED i 5VvDC A

39 MANOOQ08 -ZH-R19-LE E Rugged Monitoring Inc.



1 Gn " 625 200r~
1 D ] NJ
f
f
65% 1
il
Modbus i Modbus lj NJ
f
USB T FTDI
1 9.111
1 SD PC A A Windows
7.3 MSENSE FO ECU/ (. )
LED 1 24-48 VDC
T 3
LED 1
l lj NJ
LED 1
1 Gn " 625 200 r~
1 D lj NJ
il
il
LED 1
il
Modbus i Modbus lj NJ
f
USB 1 FTDI
1 9.1.11
1 SD PC A A windows

40
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8.11

81

=3

a0 oW

MSENSE FO ECUS

p

8 MSENSEFO

¢

LEDA

A W N P

A

¢

c oo

()

¢

lj 24 48 VDCNJA MSENSE FO ECUS

MSENSE FO ECUS

0o 9

AGC ON  OFF

>0

A

lj microSD

¢
o
M
2

ON |j

NJ U MSET-FO

microSD

-

NJ

10

(El
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T
>
>

% A 8.5

6- X A RS 485 U
a. i Modbus . DNP3  60870NJ
b
C.
d. Modbus A MSENSE FO ECUS

7- ) A ]= j RJ45  SFMNJ

A
8- A ]
A MSET-FO
8.1.2
MSENSE FO ECUS A

100%,

MSENSE FO ECUS

(e

p

A I NJ
o
0001
0002 A
0004 A
0008
0010
0020
2 I A NJ A A
lj 0010 0020NJ
" MSENSE FO ECUS ) 0.2lj A AGC NJ 0.8
i AGC NA 24 5 12 A
42 MANO0O008 -ZH-R19-LE E Rugged Monitoring Inc.



MSENSE FO

82
8.2.1
|
O 4
1- A 8 A I 4 A
4 NI
| 13 +28.7
| 3> —.-
a. A lj 1 NJ
2- A A A 100%, %
A 8.5
3- A A A
4- A A 2
U
a.
[ U] MSENSE FO A 10
b. . A
C. i microSD E NJ U MSET-FO A
d. AGC ON OFF A OFF A
A ON lj NJ
e A0 9 A 0 A
A A
0
8 MSENSE FO 0.2lj A AGC NJ 0.4
i AGC NA 1 4 A
MANOOQ08 -ZH-R19-LE E Rugged Monitoring Inc.
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MSENSE FO A MSENSE FO
1- RS 485 Modbus
2-
8211 MSENSE FO
MSENSE FO LED A 2 U
1 lj NJ
1
83 MSENSE FO ECU/ ( . )
8.3.1 MSENSE FO ECUI
MSENSE FO ECU A OEM A
MSENSE FO A MSENSE FO
MSENSE FO 16 LEDA U]
q LEDA U]
0 A
) A lj 65%NJ
) A lj 65%NJ
) A lj A NJ
1 /
1 i}
 TX/RX RS485 ) LED A
q A A LED
84
A microSD (E ) FAT
NJ A I A
A (YYMMDD_HHMMSS.csv)

exFAT

A 2 TBj

NJ
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A MSENSE FO A

Excel A .csv

¢

Exce|

U -302 A -303

.Csv

j NJ 65,000 A

U A microSD
microSD
Windows

85 %

MSENSE FO
0% lj
1- A

2- MSET-FOA

microSD PC
MSET-FO

Paste
Cipbowd ot
I 1 c E F G H
1 [Rugged Menitering SfN 130102
2 Time stama Channel01 Channel:02  Channel:03  Channel:04
3 201810011956 221 221 19.4 303
4 20181001 19:56 28 221 195 303
5 201810011956 a7 221 195 303
6 20181001 19:56 48 21 193 303
7 20181001 19557 248 a1 135 -303
6 20181001 19:57 29 221 195 -303
9 70181001 19:57 243 222 195 -303
10 20181001 19:57 48 21 195 303
1 20181001 19:57 25 221 194 303
12 20181001 19:57 29 22 195 -303
13 2018-10-01 19557 8 222 195 103
|14 20181001 19:57 28 az1 19.4 303

181001195644 | (3

¢

b

NJ
65%!

Modbus NJ

b

AGC

¢

po

MSENSE
PC

b

) A 100%
% U]

LED 65% A

NJ 9.2

MSET-FO

) AGC A
AGC

65%

¢

PCA

b

65%

AGC

¢
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9 MSET-FO

MSET-FO A MSENSE FO
I NA
0
1 6 lj MSENSE FO ECUS MSENSE FO MSENSE FO ECUINJ 64
0
0 Windows A

il

1 A PC

)l

)l

9.1

9.1.1 MSET-FO
91.1.1 USB

MSET-FO A USB (0%') (FTDIYi

I A MSET-FO NA

9112 MSET-FO

Web [j https://www.reinhausen.com/downloads  NJ MR MSET-FO U

support@reinhausen.com NJ lj NJ
U] A ) Windows
A I 1 NJ ) MSET-FO j 2

NJ
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file:///C:/Users/jean_/Documents/Manuels/MAN0008_Msense_UserGuide/2020-02-29_OneWord_Rugged_Monitoring/发送电子邮件至：support@reinhausen.com

* - X
I vseT 20 et Wizard & W st Fo sewp i & [T st Fo seup Wi
Welcome to the MSET FO Setup Wizard Select installation folder Begin installation of MSET FO
e e S i L g o
Folder:
Ci\Users\jesn_\AppDatail ETFO | Browse..
Total space required on drive: 27 M8
Space available on drive: 168 GB
Remaining free space on drive: 168 GB
Bt > Cancel Haxt > Cancel Install Cancel
x
I s Fo Setup Wizard
Thank you
MSET FO has been successfully installed.
Finish
X >
MSET-FO A Internet u NET Framework 4.7.2 MSET-FO

Windows -10

l 6 NJ PG

4

MSET-FO A

(@]

USB

° UsB l

()i A

@ MSET FO¥21.17.2001

Physical device it updated

MSET FO Quick Start Guide de
Welcome to the MSET FO software.
Please scroll down for a quick tutorial on:
1. How to change software Language
2. How to add /delete a Device
3. How to read connected Device(s)
4. How to import or export configurations
5. How to acyuire temperature data or change configurations —
Page: 10f 4 Document no. MANODOSRO1 ‘Copyright Rugged Monitoring Inc. =

English |~

e

o tote Pl | Aot

MSENSE FO ECUI i

MSENSE FO

47
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MSENSE FQA U]

@ MSET FO v2.1.18.2002 - o X
7 MSENSE FO ECU-GaAs-200-] | MR serial Number
( 1234567-01
\ Temperature monitor .
English A
| L
Device Selection
1234567-01
DEVICE SETUP
MR Serial Number 123456701
Location Name Unspecitied location
Acquisition Mode FoedTime  ® AGC(suto gain)
Hold Last Good 3
Internal Log Oimabled (@ Enabled, Not Logsing
Intemal Log Rate 10 min
Use OS Date Time
oste wnee |- [
Time ware |- [
a4 »
Physical device st updated

MSET-FO a

A U

9.2

¢
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9.21

@ MSET O 12.1.18.2002

Device Selection

Add Davice Besd Devion

Temperature scquisition started

DATA

REAL TIME

CHANNEL SELECTION

MIN/MAX

REAL TIME

File Logging Rate

1234567-01-Channal,

1234567-01-Channel

1234567-01-Chanel

1234567.01-Channal._

1234567-01-Channel
1234567.01-Channel
1234567.01-Channel

1234567-03-Chanre|

TRENDS

1 sacond

MSENSE FO ECU-GaAs-200- | MR serial Number

1234567-01

NAME

o
02
o:

o4
05
05
o
o8

Temperature monitor

REAL TIME TEMPERATURE (°C)

English

(|

SIGNAL STRENGTH

~| [ Sertlogsine S Logging Status: Not Logging

e

i °C  °FNJ

PC
PC

4 Local Disk 1€

Fie name

~ Hido Folirs

Temperature scquiiiten staned

Save as type: cow bl (")

g Devie Read Gevicer

[

MSENSE FO ECU-GaAs-200-1

Temperature monitor

Save Cancel

oura Loas A
Device Selection
CHANNEL SELECTION
@sae s x
€ 4 B TR » Deskiop > Test v b
Organize - New fokder o
—_— Hame e
B 0 Objects ) 2019-08_Test 01 cow
™ Dastop @) 2019.05_Tast 02 cow
~yr— ) 2019.05 Tost Ohcsw
) 2019-05 Tost Dhcsw .
& Downlosds
) 100526, 054352c0v
B Music
& pictures
W videos

REAL TIME TEMPERATURE (°C}

109

MR Serial Number

1234567-01

SIGNAL STRENGTH

Excel .CSV

b

File Home  Insert

AL =

191130-COMS

2019-05-01 14:30
2019-05-01 14:30
2019-05-D1 14:30
2019-05-01 14:30
10 2019-05-01 14:30

2019-05_Test 04

Draw

1
185
185
185
185
185
@®

Page Layout Formulas

2
18.8
18.8
188
18.8
18.8

Data  Review

View

3 4
19.2 -303
192 -303
192 -303
19.2 -303
19.2 -303

Help 0O Tell me

6
-303
-303

1 Share

7
-303
-303
303
-303
-303

- Comments

8
191130-COM3-1 191130-COM9-2 191130-COM3-3 191130-COM9-4 191130-COMI-5 191130-COM9-6 191130-COMI-7 191130-COMI-8

8
-303
-303
303
-303
-303
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G )

PC microSD

93

8.4

¢

c
(an]

NJ

@ MSET FO v2.1.182002 = a X
' ) MSENSE FO ECU-GaAs-200-] | M seraitumber
\ @ Temperature monitor P
Device Selection I “
U A u PC
A A I A N
/ A
A A
A A I NJ
U A
9.3.1
A U
1- (AGC) A A
A AGC lj NJ
2- A 0 A
A A
3- microSD (E ) .
4- / A MSENSE FO 10
5- 62571 A U] i LumaSense  FisoNJ
MANOOQ08 -ZH-R19-LE E Rugged Monitoring Inc.
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9.3.2

= =4 =4 =

9.3.3

Sensor Manufacturer

Acquisition Mode

LumaSense

- ~ -

L L 1

A

@ MSET FO 21182002 - o x
@ MSENSE FO ECU-GaAs-200-] | ¥ tumer
Temperature monitor
English
| oA I AT OGS AARMS status. coNPIGURE e
Device Selection
123436701 (ONUNE
DEVICE SETUP
WAR S umber 123056701
Location Name Unspedfed ocaton
Acquistion Mode Fed Time @) AGC {suto gain)
Holg Last Good 3
nternal tog Disabied &) Enabled, Not Logsing
intemal Log Rate 10mn -
Use 05 Date Tene
Omte
Teme
]
Tomgaraturs scquiston stopped.
- o
A U
microSD ( E ) A
A X A X
~ o
U100 °C
@ MSET O w21 182002 o x

@

Device Selection

123856701 ONUNE.

CHANNELS

CHANNELID

‘ I

Temparature scquisition stopped

CHANNELS

MSENSE FO ECU-GaAs-200-| | MR serial Number

namE

-
Chanrel 02
Channel 03
Channe 54
f—
Channel 06
Channel_07
Channel 08

1234567-01
Temperature monitor
English M

ConRGURE

LOGGING ENABLED (I

ENABLED pnidioe USER DEFINED OFFSET
=] =]} 000
T ~ 000
=] 4l 000
& 00
] =] oo
& o0
3] =) 000
~l 000

RS 485
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|j¢

2- Modbus . 11 Modbus i MSENSE FO ECUI  ECUS
. NJ
3- IEC 60870-5-101, 13 IEC 60870 A MSENSE FO ECUS
)
4- DNP 3.0 A 12 0 MSENSE FO ECUS ( 0 )
A
@) MSET FO v2.1.18.2002 - a x
) MSENSE FO ECU-GaAs-200- | V& seral Number
l.@ Temperature monitor P -
Device Selection ‘ -«
’ NiChannelpt
Oy iy L g = T e
A A i MSENSE FO ECUSNJ A
A A 15
2 I NA V]
f Web A A Web
30
f SSH SSH A MR
9.3.4 ( é )
8 A MSENSE FO
i} A A
6.1.3 A
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9.3

b

5

MSENSE FO ECUS

c

- o x
MSENSE FO ECU-GaAs-200-5 | 1 serainunser
Temperature monitor
English |-
Device Selection
. ANALOG OUTPUTS
151156 omume
ORIV e oL - —
E ] R
5 Aot 03 +30ma s w000 Mina 1
» Aot 04 . 10 20020 Minta 1
5 Aot 35 420ma o 100 Minad 1
% Aot 06 s20ma 10000 100 i - 1. ot Aadatie
” Aot 07 s20ma 10000 10050 Wit 1 ot Aadatie
® Aot 08 sam - 1m0 100 Wintal 1 ot Matatle
. .
1 | e ey
Phusca devics bt ot
(‘ )]
A MSET-FO, Modbus
- -
@) MSET FO v2.1.18.2002 - o x
- - - MR Serial Number|
MSENSE FO ECU-GaAs-200-| | v
Temperature monitor
English v
HELF

Device Selection

123456701 ONUNE

. 3

CHANNELS.

CONDITIONS

CONDITIONID NAME enapue TUOGER LOGGING  ASSOUATED  WWPUT ' \jiGHEST CHANNELS  CONDITIONTYPE  THRESHOLD  WYSTERESIS
o condton s [ O =] None 1+ Nothwlable  GeaerThan v 15000 500
02 Condition_02 [} ] ] None 2 - Mot Available Greater Than  ~ 150,00 5.00
o conditon 03 [] [ O None 3 = Mothwisble  GresterThan - 15000 s00
o condion 04[] O ] None 4+ Mothaiable  GesterThn v 15000 s00
o condton 05[] [0 O None 5 - Notmalible  GeatrThan v 15000 500
o8 conditon 05[] [J ] None 6 = Mot  GuesterThan - 15000 500
a ondtonor [0 O ] None 7 v Motmwisbls  GeesterThan v 15000 500
o Condition 08 [ [ O None 8 - Motk  GresterThan v 15000 500
o condtion s [ [ =] None 1+ Nothwlible  GeserThan v 15000 500
10 wmmon 0 [ 0 | one 2 - Notmwiabe  GeesterThan v 15000 500
1 ondton 1 [0 O ] None 3 NotAusishle  GeesterThan v 15000 s00
12 conditon 2 [ O O None 4 = Nothaisbe  GresterThan v 15000 500
1 condtion s [ [0 ] None 5 = Mothalible  GaterThan - 13000 500
n wnmon1e [0 O a one 6 v MNotmwiabe  GeeserThan v 15000 500
15 Concliton 15 1 1 mn None i Netdualoble  GeeserThan + 15000 s0 v

Physical device lst updated

b
b

microSD

32
A Fan bank 1

i} A

9351
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5- . . . A
9351
6- ) ) A A A
i A {
lj NJ
7- i . A
/ .
8- / . A .
-
~ .
a U lj
A NA i
9- } U
b. X l NI A X
C. . lj NI A . .
10- . .
o o -
11- Cc) 0o A A
A X 5
u .csv A Excel .
A CE A i 65,000 A
A A )
CE181127_144452, JN Berube
File Home Insert Draw Page Layout Formulas Data Review View Help 12 Share =}
D9 - Jx ~
A B C D ES F G H I -
1 Rugged Monitoring S/N 777777
2 Time stamp Alarm ID Event Alarm name  Input channel Condition type Thresheld Value
3 2018-11-27 14:44 1 SET NoSigChl 1 No signal 150  -303.00
4 2018-11-27 14:45 1 CLEAR NoSigChl 1 No signal 150 24.19
5 2018-11-27 14:46 10 SET Condition_10 4> 30 30.87
3 2018-11-27 14:47 10 CLEAR Condition_10 4> 30 24.76
7 2018-11-27 14:48 10 SET Condition_10 4> 30 31.95
8 | 2018-11-27 14:48 10 CLEAR Condition_10 4> 30 28.97
= | —— -
CE181127_144452 ® < »
= [ ] 100%
U
1- 2 U A
2- D, ID,
3- A
4- U i
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9.3.6 ( 0 )
MSENSE FO A 2 V]
1_
2- A
a. MSENSE A 1 2
b. A A
I NJ
@] MSENSE FO ECU-GTaAs-ZUUfS R ol umber
- omm
[~ - et el ey
9.3.7 ( ‘ )
MSET-FO ECUS A
U]
5 1000
3
w 100
S //
o
= 10
9 //
8 1 T T T T T T T T T T
(&)
< 60 @/ 0 120 140 160 180
(@)
< 0.01
Hot-Spot temperature
MSET-FO A U
1 i 6.5°C
1 1 lj 110 °CNJ
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9371

= =4 =4 =

MSET-FO

MSET-FO

c

@ MSET FO v2.1.18.2002

Device Selection

123456701

L1’

ONLINE

AGING

»

MSENSE FO ECU-GaAs-200-| | M serial Number

CHANMELS

COMMUNICATION coNDITIONS

- a x

1234567-01
Temperature monitor
English

| HEwP

Temgerature acquisition stopped

Aging camputation 1
Enable &
Channel Highest -
Channels selection 5 iChannel0s
Unity temperature (°C) 98
Initial operating hours 2000
Initial aging (hours) 2400
Resat aging counters.

(@]

v I

U A
U] A

MSENSE FO A

0
A

A

(and

b

NJ

b

110 °CNJ

¢
¢
¢
b

6.5°CNJ

MSENSE FO

56

MANOO08 -ZH-R19-LE E

Rugged Monitoring Inc.



9372

9.3.8

b

@ MstT F0 vz 1 182002

MSENSE FO ECU-GaAs-200-1

- 08 X

MR Serial Number

1234567-01
\ Temperature monitor
English |+
| oara oATALOGS AR saTus consGuRE wew
Device Selection
1sser01 onune AGING 1
Current operating temperature 107.9
Current aging rate (hours/hour) 313
Cumulative operating hours. 2005
Cumulative aging (hours) 2498
Operating temperature and aging rate, last 24 hours
10000
S8
o 000 2
5 cees :
g H <
g wo 2
3w s
£ s
5 S
i o0 2
0 g
2 ) T o s 13
Hours
Operating hours by temperature
4
3
-
g
)
‘ e °
%0 100 150 200 250
) |l e
Physical device list updated
-
U
U
.
U A 1
A U

24
5°C

MSENSE FO

>0
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S .
CONFIGURE
Device Selection ‘ D
SETUP - .
Device Selection
1201-1ab ONLINE s ‘
LOG OUTPU
L201-lab
L201-lab
Serial Number: 180121 lanaLoG ouTPUT Delete Device ANAI
. [} .
Number of Channels: 5 Default De Import Configs
Serial COM Port: COMS 01 .
Right click on device to see more options. Press F1 for help 02 ExpotiContios
AN,
03
04
U A A
A u 9.3.7
A microSD ( E ) .
@ MSET FO v2.1.18.2002 - o ®
MSENSE FO ECU-GaAs-200-1 | #sersitumser
\ Temperature monitor
English
oA m A swus conpiaure Hie
Device Selection
oy GHLIKE 1- Previous Next
191206_221035.c5v
200212_151328 csv
191127_201531 csv
‘ ,
Add Device: FRead Devices. Delete File Download File
Temperature acquisition stopped

95
MSET-FO A

MSENSE FO ECUS

A

NI

58

MANOO08 -ZH-R19-LE E

Rugged Monitoring Inc.



>

MSET-FO

pX

NJ

pX

LED

@ wiser 70 a1 182002

L

Device Selection

12m3670 o

MSENSE FO ECU-GaAs-200-| | Mrserial Number

Temperature monitor

owmn | oo Logs LR stus conRGURE

CONDITION 1D NAME ALARM STATUS

ASSOCIATED RELAY

- o

1234567-01

English

OT ENABLED
NG ENABLED
woT ENRGLED
NGT ENABLED
o EnAgLED
HCT ENABLED

NGT ENABLED

x

9.6

MSET-FO A

Z
<

PQj

Z

J

v

c

Please select below configurations of device:

Device Name: Default Device
Device Type: T301

Number of Channels: 24

Number of Relays:

[ Min: 2, Max: 24 ]
[ Min: 0, Max: 16 ]

[ Min: 0, Max: 16 ]

9.7

p

MR

—

.hexNJ

¢

¢

¢
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ST

USB

po

A

U https://www.st.com/en/development

-tools/flasher -stm32.html NJ

()

0

% Device Manager
File Action View Help

e mHEmMmE

> &P Network adapters
> W Portable Devices
v i Ports (COM & LPT)

> P Print queues
> P Printers

@ Rs-485 Isclated Port (COMS)
W USB Serial Port (COMS)

) MSENSE FO ECUI ( . NU]

>

0 MSENSE FO

>

USB

24-48 VDC

(=)

( @ ) MSENSE FO ECUS (

A

b

PC

0

¢

&>

A

Windows

ST

@ Flash Loader Demonstrator - X

Ly ..

«# Flash Loader Demonstrator

1S7]

Select the communicalian porl and set seffings, then click next 1o open connection,

augmented

@ Flash Loader Demonstrator

Ly . o

Please, select your devics in the target list

e —— s Target is readable. Please click "Next” ta proceed Tager  [STM32F4_12 102K =
& UART FID (h) 0441
BID () |31
PotName  [CELMMN ~ | Pay Even -
]
BaudRate 115200 *] Echo Disabled | Version |31
Flash mapping
Data Bits E] | Timeow 10 -
[ Name | Start address | End address | Size ~
A Sector)  0x0000000  OwBODIFFF  Ow4000 (16K)
B Sector]  0xE004000  OwBOOPFFF 04000 (16K)
B Seclor2  0x0009000  OwBODBFFF w4000 [16K)
Sectord  DxBODCOOD O GOOFFFF 04000 (16K]
& Sectord Ox 8010000 0= BOTFFFF 0=10000 (B4,
& SeclorS 040020000 OwBO3FFFF 042000012
B Seclos 010040000 OwBOSFFFF 020000 12
B Seclo?7  0xB060000  OwBOFFFFF 0420000 (12...
9 Seclord 040080000 OwGOSFFFF  0x20000(12
B Sectord  0xE0AD000  OwBOBFFFF  0x20000 (12
B Seclorl0  0xB0C0000  OwSODFFFF 0420000 (12
B Sectorll  OxBOECOO0  OwBOFFFFF 02000012 @
Next ncel Clase Back | Next I Cancel | Clase | Back | H— | Cancel | Close |
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b4

< Flash Loader Demonstrator -

| ST,

< Flash Loader Demonstrator - =

Lyy. o

<@ Flash Loader Demonstrator - x

Ly ...

" Erase

& Al € Selsction

* Download to device
Download from

Y 4
|c:\users\guidr\oneDrive\Documenxs\hex\schoﬁsPnos.he‘

@ Erasenecessay pages ¢ Mo Erase

" Global Eraﬂ

@ (h
I~ Optimize [Remove some FFs)

2000000 -
I~ Veiily after download

I~ Jump to the user program

I~ Apply option bytes |

" Upload from device

|—uplnad ta
[

~

| [D1saBLE =l

[WRITE PROTECTION =]

Target  STM32F4_12 1024K

Mapfile  STM32F4_12 1024K.STmap
Operation  DOWNLOAD

File name  C:A\UsershguidihOneDiive\DocumentsihexSE cho_REPROG.h

File size  50.50KB (51708 bytes)
Stalus  41.40 KB (42334 bytes) of 50.50 KE (51708 bytes)
Time: 017

Downloading data 82%

Taget  STM32F4_12_1024K

Mapfie — STM32F4_12_1024K.STmap

Operation  DOWNLOAD

File name  C:AUsers\guidi\OneDiive\Documentsthex\E cho_REPROG.
File size 50,50 KB (51708 bytes)
Status 50,50 KB (51708 bytes) of 50.50 KB (51708 bytes)

Time 00:21

Download operation finished successfully

=1

Back Cancel | Cl

lose

=1

Back Cancel | Close

Back

=

Cancel | i

Close |

MSENSE FO ECUS

UsSB A

po

10.2

USB
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10 ()
MSENSE FO ECUS A MSENSE FO ECUS U]
! IEC 61850
1 IEC 60870-5
T Modbus
10.1
PC MSENSE FO ECUS . U]
1- P A MSENSE FO ECUS  PC
X IP A i
https://en.wikipedia.org/wiki/IP_address
2- IP MSENSE FO ECUS A
DHCP A MSENSE FO ECUS P
10.11 IP
P U 2 A
PC MSENSE FO ECUSA
MSENSE FO ECUS j RJ45 NI
A

MSET-FO

¢

RJ45

¢

@msT Fo a1 B200 o x

@ MSENSE FO ECU-GaAs-200-5 | 1% serat tumber

\ Temperature monitor

English =
Device Selection M-‘-; =
s ? COMMUNICATION

[ LoDk hed | wheswe
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IP u AlP 10.0.0.120 10.0.0.xxx 255.255.255.0
10.0.0.1 . RJ45 SFP lj NI A
SFP |
A / A N MSET-FOA
MSENSE FO ECUS A A N 15 |
IP A https ://fen.wikipedia.org/wiki/Private _network
PC A 1P A PC DHCP
. A lj . Internet A
NI
/& Network Connections —_ m} X
4 & > Control Panel > Network and Internet > Network Connections v O  Search Network Connections r
Organize * Disable this network device Diagnose this connection Rename this connection View status of this connection  » = - il | °
—~ Bluetooth Network Connection - Ethernet 3 - Ethernet 4
&b Not connected &E Network cable unplugged k‘_ Unidentified network
X Bluetooth Device (Personal Ar. ¥ @ surface Ethernet Adapter @7 AsIX AXBB179 USB 3.0 to Gig...
- Wi-Fi
k! NETGEAR62
Marvell AVASTAR Wireless-AC.
4items 1 item selected -
A MSENSE FO ECUS A .
u Internet 4 (TCP/IPv4) U
;‘E Ethernet 4 Properties X Internet Protocol Version 4 (TCP/IPv4) Properties X
Networking ~ Sharing General
Connect using: ¥ou can get IP settings assigned automatically if your network supports
i} this capability, Otherwise, you need to ask your network administrator
I3 ASIX AX88179 USB 3.0to Gigabit Ethemet Adapter for the appropriate [P settings.
() Obtain an IP address automatically
This connection uses the following items: )
(®) Use the following IP address:
I?Client for Microsoft Networks -
T File and Prirter Sharing for Microsoft Netwarks [P address: 0.0 .0 14
Q05 Packet Scheduer Subnet mask:
Y Intemet Protocol Version 4 (TCP/IPv4)
[J s Microsoft Network Adapter Multiplexor Protocol Default gateway: Ww.o0.0.1
. Microsoft LLDP Protocol Driver
. Intemet Protocol Version 6 (TCP/IPvE) v Obtain DNS server address automatically
a3 L (®) Use the following DNS server addresses:
| Install... Uninstall Properties Preferred DMS server: I:l
Description Alternate DNS server: I:I
Transmission Control Protocol/Intemet Protocol. The default
wide area network protocol that provides communication
across diverse interconnected networks. [ validate settings upon exit
0K Cancel | [ o ] canel |
A ) P U
APC IP MSENSE FO ECUS ) )
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10.1.2 IP DHCP

MSENSE FO ECUS IP lj DHCP A
https://en.wikipedia.org/wiki/Dynamic_Host Configuration Protocol NA MSET-FO

DHCP]j NJ / MSENSE FO ECUS X A MSENSE FO
ECUS A 15 . 15

RI-45 Network Interface
P Type DHCP [dynamic)
1P Address 1000120
Netmask 255.255.255.0
Gateway 10001

1P Type oHCP
1P Address 1000121
Netmask 755.255.255.0
Gateway 10001

b

15 lj NJ A A P

102

b

Web ) A U

DATA DATALOGS ALARMS CONFIGURE

SYSTEM INFO

CATEGORY DETAILS
Device Type

Mumber of Channels 08
Calibration Date 2019/11/21
Serial Number 191196
Mumber of Analog Outputs 08

Number of Relays 08

SYSTEM CONFIGURATION

MR

¢
C)
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10.3

Firmware Version

Network Firmware Version

System Error Code

Calibration Error

Internal Temperature

Upload Firmware

I —

0x00000000

0x00000000

Choose File No file chosen Upload

217

v5.1.0

314°C

ModScan Modbus

Modbus A ModScan . A ModSc an U
A ) U https://mww.win -tech.com/html/demos.htm  {i
30 A WinTech
ModScan A A
Caonnection Details
Connect Using:
Femote modbusTCP Server ;]
IP Addess: [100.0.144
Semvice Port;  |502
Alias: ‘Elhﬂ
o Hardware Flow Control
Baud Rate lm [_"'J:I:'I:'_.\_ll':-'r:u:
e : - ":—?t 1"" | [l\s;lble — -
Parity.  |NONE :I' RTS Control lm
top Bits: [l - Dby || wesdar ATy Sas
Delay ID_ .-.-_:r-:_r_:‘-_ P—
Crcel |
IP 502 ,
A 8 i} A U]
1 1 01811] Modbus A 11 NJ
385, ModScan 1j  ONJ A 385 A A
386,
1 X 8 A 8
1 Id, Modbus A 1
1 Modbus .
i A 100A . -303 A -302 lj
NJ A A 2 3
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104

9.1.1

CID

B8 \odScanb4 - [ModScan641 (Ether)] - [m] e
== File Comnection Setup View Window Help - & x
D@ »|ne| 2 2
][] E: =
Device Id: | 1 | ;
Address: MODBUS Point Type w:,%h;{,':,':-f"iu 24
Length: [8 [04: INPUT REGISTER ~ ~| Resei Gh
30386 <-30300> 30390: <-30300>
30387: < 2685> 30391: <-30300>
30388: < 2604> 30392: <-30300>
30389: <-30300> 30393: <-30300>
< >
ModScan64 - (10.0.0.144) Polls: 24 [Resps: 24 Y
IED Explorer
IEC 61850 A IED Explorer . A IED Explorer
A . U https://sourceforge.net/projects/iedexplorer/
0.79%e, Win-10 A MSET-FO
< N
IED Explorer A . U
79e Exp SCL Server & GOOSE - a X
- &% SCLFiles || ~ = GooseSender @ GooseExplorer Logging level  Information - G
L3 [ELECT=I  ReportsView Poll View CaptureView -
IED View (MMS) | |EC View (61850) 2 ) 1000 ~ AutoUpdate [ms] | [=] 8 Find
Name Type Value Communication Address
< >
LogView = a
Info L)
W
A IP lj 10.0.0.120NA A
A U
& iED Explorer 0.79 Exp SCL Server & GOOSE - o x
b @ 1000144 - ,“; SCLFiles [ » = GooseSender @ GooseExplorer Logging level: Information - 6
ledTreeView i n ReportsView Poll View CaptureView -
IED View (MMS) |EC View (61850) | 1000 - AutoUpdate [ms] | [ &8 Find
. ) ’-‘ ied = 10.0.0.144, Vendor = libiec6 Name Type Value Communication Address
< > < >
LogView h
Info A
[2019-02-09 20:11:23.808] Information: Reading variable values: [IEC61850_READ_MODEL_DATA]
[2015-02-09 20:11:24.913] Information: Reading named variable lists: [IEC61850_READ_NAMELIST_NAMED_VARIABLE_LIST]
[2015-02-09 20:11:24.928] Information: Reading variable lists attributes: [IEC61850_READ_ACCESSAT_NAMED_VARIABLE_LIST]
[2019-02-09 20:11:24.928] Information: Init end: [IEC61850_FREILAUF] v
+ u A MSENSE FO ECUS
i A 14 2
STMP51A A 1

[etd

A
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[ D Explorer 0.79 Exp SCL Server & GOOSE - o X
Logging levek Information
ReporisView Poll View CaptureView -
= 1000 - AutoUpdate [ms] | [ # Find
- Name: Value Communication Address

RMIEDT301/STMPS’ Dom = RMIEDT301 Var = STMPS1SMXSTD Temp

———CHILDNODES —MggNagy,. =~ m— e - —

RMIEDT301/STMP51, TDTemp mag floating_paint. 29 Dom = RMIEDT301 Var = STMP51SMXSTD Temp3$mag$f

RMIEDT301/5TMP51 TDTemp q bit_stiing 0000000000000 .  Dom = RMIEDT301 Var = STMP51SMXSTD Temp3q

RMIEDT301/STMP51 TDTemp t Dom = RMIEDT301 Var = STMP51SMXSTD Temp$t

o
>
LogView a
Info ~
[2015.02-09 20:05-52 167] Information Reading variable values: [IEC61850_READ_MODEL_DATA]
[2019-02-09 20:05:53.282] Information: Reading named variable lists: [IEC61850_READ_NAMELIST_NAMED_VARIABLE_LIST]
[2019:02-09 20:05:53.314) Information: Reading variable lists atirbutes: [|ECG1850_READ_ACCESSAT_NAMED_VARIABLE_LIST]
[2019-02-09 20:05:53 323] Information: Init end: [IEC61350_FREILAUF] ]
IED Explorer A U
| MMS .
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11 M oDBUS

MSENSE FO Modbus RS 485 MSENSE FQA
Modbus A .
1.8
U MODBUS V1.1b3 Modbus.org
0x01
1.1 Factory_struct
1
1 lj [0x400]
0x0000 Relay1 NJ 0= ul=
2 lj [0x410]
0x0001 Relay2 NJ 0= ul=
3 lj [0x420]
0x0002 Relay3 NJ 0= u1l=
4 lj [0x430]
0x0003 Relay4 NJ 0= ul=
5 lj [0x440]
0x0004 Relay5 NJ 0= u1l=
6 lj [0x450]
0x0005 Relay6 NJ 0= u1l=
7 lj [0x460]
0x0006 Relay7 NJ 0= ul=
8 lj [0x470]
0x0007 Relay8 NJ 0= u1l=
0x03
2.1 Factory_struct
16
0 3 = MSENSE FO ECUI
21 = MSENSE FO Test Unit
0x0000 Device 22 = MSENSE FO ECUS
0x0001 Model
0x0002 NbChannel 1 32 1 32
0x0003 CalibYY 18 2018
0x0004 CalibMM 1 12
0x0005 CalibDD 1 31
0x0006 SerialNumberH ID MSW 32 MSW
0x0007 SerialNumberL ID LSW 32 LSwW
0x0008 NbAout 0 AS=
0x0009 NbRelay 0 =
0x000A -0x000F RFU 0x0000
2.2 User_config_struct
16

68

MANOO08 -ZH-R19-LE

E Rugged Monitoring Inc.




0x0010 AcquisitionMode Vo= 1= i 2=AGC
50 100U 100 = 100%j NFE

0x0011 TempAveraging
0x0012 HoldLastGood X 0 9l =3
0x0013 LogEn 0= lil= 2=
0x0014 LogRate
0x0015 Date_yy Ij NJ 18 2018
0x0016 Date_mm Ij NJ 1 12
0x0017 Date_dd Ij NJ 1 31
0x0018 TimelnSecH lj NMSW 32 MSW
0x0019 TimelnSecL Ij NILSW 32 LSW
0x001A-0x00FF | RFU 0x0000
2.3 User_channel_struct

16
0x0110 CHO1_Enable 01 0= u
0x0111 CHO1_Offset 01 x 100 [ 1.25C 125]
0x0112-0x011D | CHO1_Name 01 24
0x011E-0x011F CHO1 Reserved 0x0000
0x0120-0x012F | / 02 s 01
0x0130-0x013F | / 03 $ 01
0x0140-0x014F | / 04 $ 01
0x0150-0x015F | / 05 $ 01
0x0160-0x016F | / 06 s 01
0x0170-0x017F | / 07 s 01
0x0180-0x018F | / 08 $ 01
0x0190-0x019F | / 09 $ 01
0x01A0-0x01AF | / 10 $ 01
0x01B0-0x01BF | / 11 s 01
0x01C0-0x01CF | / 12 s 01
0x01DO0-
0x01DF / 13 s 01
0x01E0-OXO1EF | / 14 s 01
0X01F0-0x01FF | / 15 s 01
0x0200-0x020F | / 16 s 01
0x0210-0x021F | / 17 s 01
0x0220-0x022F | / 18 s 01
0x0230-0x023F | / 19 s 01
0x0240-0x024F | / 20 s 01
0x0250-0x025F | / 21 s 01
0x0260-0x026F | / 22 s 01
0x0270-0x027F | / 23 s 01
0x0280-0x028F | / 24 s 01
0x0290-0x029F | / 25 s 01
0x02A0-0x02AF | / 26 s 01
0x02B0-0x02BF | / 27 s 01
0x02C0-0x02CF | / 28 s 01
0x02D0-
0x02DF / 29 s 01
O0X02E0-Ox02EF | / 30 s 01
0x02F0 CH31_Enable 31 0= il
0x02F1 CH31_Offset 31 x 100 [ 1.25¢ 125]
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0x02F2-0x02FD | CH31_Name 31 24
OX02FE-0x02FF | CH31_Reserved 0x0000
2.4 Aout_struct
16
00=4-20mAl 1=0-10Vl 2=0-20 mAl 3=0-5
0x0300 A01_Type 01 v
0x0301 A01_ErrStyle 01 Uo= 1= 2= / 1Hz
-2= i-1= o= 1= 1A

0x0302 AO01_InChannelNb 01
0x0303 AO1_Thigh 01 x 100 [ 200.00 20000]
0x0304 A01_Tlow 01 x 100 [ -100.00 -10000]

Ij NMSW
0x0305 AO1_EvalChEnH 32 MSWIj 1 NI

Ij NLSW
0x0306 AO1_EvalChEnL 32 LSWIj 1 NJ
0x0307-0x030E | A01_Name 01 16
0x030F A01_Reserved 0x0000
0x0310-0x031F | / 02 s s
0x0320-0x032F | / 03 s s
0x0330-0x033F | / 04 s s
0x0340-0x034F | / 05 $ $
0x0350-0x035F | / 06 s s
0x0360-0x036F | / 07 s s

00=4-20mAl 1=0-10V0l 2=0-20 mAl 3=0-5
0x0370 A08_Type 08 \%
0x0371 A08_ErrStyle 08 Uo= li1l= 2= / 1Hz
2= U-1= o= li1l= 1A

0x0372 A08_InChannelNb 08
0x0373 AO08_Thigh 08 x 100 [ 200.00 20000]
0x0374 A08_Tlow 08 x 100 [ -100.00 -10000]

Ij NIMSW
0x0375 A08_EvalChEnH 32 MSWIj 1 NJ

Ij NLSW
0x0376 A08_EvalChEnL 32 LSWIj 1 NJ
0x0377-0x037E | A08_Name 08 16
0x037F A08_Reserved 0x0000
0x0380-0x03FF | RFU 0x0000
2.5 Relay_struct

16

0x0400 RO1_FailSafe 01 Uo= 1=
0x0401-0x0408 | RO1_Name 01 16
0x0409-0x040F | RO1_Reserved 0x0000
0x0410-0x041F | / 02 s s
0x0420-0x042F | / 03 s s
0x0430-0x043F | / 04 s s
0x0440-0x044F | / 05 s $
0x0450-0x045F | / 06 s s
0x0460-0x046F | / 07 s s
0x0470 RO8_FailSafe 08 to= 1=
0x0471-0x0478 | RO8_Name 08 16
0x0479-0x047F RO8_Reserved 0x0000
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0x0480-0x04FF | RFU 0x0000
2.6 Alarm_struct
16
0x0500 ALO1_Enable 01 / 0= u
0x0501 ALO1_RLY 01 i o NJ 0o 7 1
2= i-1= o= 1= 1A
0x0502 ALO1_InChannelNb 01
0x0503 ALO1_ConditionType 01 0= 1= 2=
0x0504 ALO1_AlarmEn 01 0= u
0x0505 ALO1_LogEn 01 0= u
0x0506 ALO1_Threshold 01 lj NJ x 100 [ 150.00 15000]
0x0507 ALO1_Hysteresis 01 lj NJ x 100 [ 5.00 500]
Ij NMSW
0x0508 ALO1_EvalChEnH 32 MSWIj 1 NI
Ij NLSW
0x0509 ALO1_EvalChEnL 32 LSWIj 1 NJ
0x050A-0x0515 ALO1_ConditionName 24
0x0516-0x051F ALO1 Reserved 0x0000
0x0520-0x053F | / 02 s 01
0x0540-0x055F | / 03 s 01
0x0560-0x057F | / 04 s 01
0x0580-0x059F | / 05 s 01
0X05A0-0x05BF | / 06 s 01
0x05C0-0x05DF | / 07 s 01
OX05EQ-Ox05FF | / 08 s 01
0x0600-0x061F | / 09 s 01
0x0620-0x063F | / 10 s 01
0x0640-0x065F | / 11 s 01
0x0660-0x067F | / 12 s 01
0x0680-0x069F | / 13 s 01
0Xx06A0-0x06BF | / 14 s 01
0x06C0-0x06DF | / 15 s 01
OXOB6EO-OX06FF | / 16 s 01
0x0700-0x071F | / 17 s 01
0x0720-0x073F | / 18 s 01
0x0740-0x075F | / 19 s 01
0x0760-0x077F | / 20 s 01
0x0780-0x079F | / 21 s 01
0x07A0-0x07BF | / 22 s 01
0x07C0-0x07DF | / 23 s 01
0X07E0-OXO7FF | / 24 s 01
0x0800-0x081F | / 25 s 01
0x0820-0x083F | / 26 s 01
0x0840-0x085F | / 27 s 01
0x0860-0x087F | / 28 s 01
0x0880-0x089F | / 29 s 01
0x08A0-0x08BF | / 30 s 01
0x08C0-0x08DF | / 31 s 01
0X08EOQ AL32_Enable 32 / 0= il
OX08E1 AL32_RLY 32 i o NJ 0o 7 1
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-2= i-1= o= 1= 1A
Ox08E2 AL32_InChannelNb 32
0X08E3 AL32_ConditionType 32 0= 1= 2=
Ox08E4 AL32_AlarmEn 32 0= u
0x08E5 AL32_LogEn 32 0= u
0x08E6 AL32_Threshold 32 lj NJ x 100 [ 150.00 15000]
OX08E7 AL32_Hysteresis 32 lj NJ X100 [ 5.00 500]
Ij NIMSW
0x08E8 AL32_EvalChEnH 32 MSWIj 1 N
lj NLSW

0x08E9 AL32_EvalChEnL 32 LSWj 1 N
Ox08EA-0x08F5 AL32_ConditionName 24
0x08F6-0x08FF AL32 Reserved 0x0000
2.7

16

MSWIj
0x0900 AlarmLatchH NJ 32 MSWIj 1 NJ
LSWj

0x0901 AlarmLatchL NJ 32 LSWj 1 NJ
0x0902-0x090F | RFU 0x0000
2.8

16
0x0A00-0x0A03 | ETHO IP EthO IP (RJ45) 1P [0].[1].[2].[3]
0x0A04-0x0A07 | ETHO SubnetMask EthO 1P [0].[1].[2].[3]
0x0A08-
0x0A0B ETHO Gateway EthO 1P [0].[1].[2].[3]
0x0A0C-
0X0AOF ETHO DNS EthO DNS 1P [0].[1].[2].[3]
0x0A10 ETHO Config EthO
0x0A11 ETHO EnabledServices EthO
Ox0A12-0x0A1F | ETHO Reserved EthO 0x0000
0x0A20-0x0A23 | ETH1 IP ETH1 IP Ij NJ IP [0].[1].[2].3]
0x0A24-0x0A27 | ETH1 SubnetMask Ethl 1P [0].[1].[2].[3]
0x0A28-
0x0A2B ETH1 Gateway Ethl 1P [0].[1].[2].[3]
0x0A2C-
Ox0A2F ETH1 DNS Ethl DNS 1P [0].[1].[2].[3]
0x0A30 ETH1 Config Ethl
0x0A31 ETH1 EnabledServices Ethl
Ox0A32-0x0A3F | ETHI Reserved Ethl 0x0000
2.9 ID

16
0x0B00-0x0B10 DeviceName 31
0x0B20-0x0B30 LocationName 31
0x0B40-0x0BFF RFU 0x0000
2.10

16
0x0C00 AG1 Enable 1 0 1

3= G-2=  U-1=  G0=  01=  1d
0x0C01 AG1 Channel 1
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1 / / MSW
0x0C02 AG1 EvalChEnH 32 MSWIj 1 NJ
1 / / LSW
0x0C03 AG1 EvalChEnL 32 LSWj 1 N
0x0C04 AG1 UnityTemp 1 x 100
AG1
0x0C05 InitialOperatingH 1 MSW 32 MSWIj NJ
0x0C06 AG1 InitialOperatingL 1 LSW 32 LSWj NJ
0x0CO07 AG1 InitialAgingH 1 MSW 32 MSWIj NJ
0x0C08 AG1 InitialAgingL 1 LSW 32 LSWj NJ
0x0C09-0x0C1F | AGI RFU 0x0000
0x0C20-0x0C3F | AG2 2 5 1
0x0C40-0x0C5F | AG3 3 5 1
0x04
3.1
rData_SyslInfo_struct
16
0x0000 MajorVersion 0 99
0x0001 MinorVersion 0 99
0x0002 GenError
0x0003 CalibError CRC lj NJ
0x0004 InternalTemp x 100 x 100 [ 38.46 3846]
0x0007-0x00FF | RFU 0x0000
3.2 rData_Temp_struct
16
0x0101 CHO1_Status 01 vo= 2= u3=
0x0102 CHO02_Status 02 S
0x0103 CHO3_Status 03 S
0x0104 CHO04_Status 04 S
0x0105 CHO5_Status 05 S
0x0106 CHO6_Status 06 S
0x0107 CHO7_Status 07 S
0x0108 CHO08_Status 08 s
0x0109 CHO09_Status 09 S
0x010A CH10_Status 10 S
0x010B CH11_Status 11 s
0x010C CH12_Status 12 s
0x010D CH13_Status 13 s
0x010E CH14_Status 14 S
0x010F CH15_Status 15 S
0x0110 CH16_Status 16 s
0x0111 CH17_Status 17 s
0x0112 CH18_Status 18 S
0x0113 CH19_Status 19 S
0x0114 CH20_Status 20 S
0x0115 CH21_Status 21 s
0x0116 CH22_Status 22 s
0x0117 CH23_Status 23 S
0x0118 CH24_Status 24 S
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0x0119-0x011F Status _Rsv 0x0000
0x0121 CHO1_Gain 01 0 23
0x0122 CH02_Gain 02 s
0x0123 CHO3_Gain 03 S
0x0124 CHO4_Gain 04 S
0x0125 CHO5_Gain 05 s
0x0126 CHO06_Gain 06 s
0x0127 CHO7_Gain 07 s
0x0128 CHO08_Gain 08 S
0x0129 CHO09_Gain 09 S
0x012A CH10_Gain 10 s
0x012B CH11_Gain 11 s
0x012C CH12_Gain 12 s
0x012D CH13_Gain 13 S
0x012E CH14_Gain 14 S
0x012F CH15_Gain 15 s
0x0130 CH16_Gain 16 s
0x0131 CH17_Gain 17 S
0x0132 CH18_Gain 18 S
0x0133 CH19_Gain 19 S
0x0134 CH20_Gain 20 S
0x0135 CH21_Gain 21 S
0x0136 CH22_Gain 22 S
0x0137 CH23_Gain 23 S
0x0138 CH24_Gain 24 S
0x0139-0x013F Gain_Rsv 0x0000
0 100 0% 100%lj

0x0141 CHO1_SigStr 01 (100% - 0%) INJ
0x0142 CHO2_SigStr 02 (100% - 0%) S
0x0143 CHO3_SigStr 03 (100% - 0%) S
0x0144 CHO04_SigStr 04 (100% - 0%) s
0x0145 CHO5_SigStr 05 (100% - 0%) s
0x0146 CHO6_SigStr 06 (100% - 0%) S
0x0147 CHO7_SigStr 07 (100% - 0%) S
0x0148 CHO8_SigSstr 08 (100% - 0%) s
0x0149 CHO09_SigSstr 09 (100% - 0%) S
0x014A CH10_SigStr 10 (100% - 0%) s
0x014B CH11_SigStr 11 (100% - 0%) s
0x014C CH12_SigStr 12 (100% - 0%) s
0x014D CH13_SigStr 13 (100% - 0%) s
0x014E CH14_SigStr 14 (100% - 0%) s
0x014F CH15_SigStr 15 (100% - 0%) S
0x0150 CH16_SigStr 16 (100% - 0%) s
0x0151 CH17_SigStr 17 (100% - 0%) s
0x0152 CH18_Sigstr 18 (100% - 0%) s
0x0153 CH19_SigStr 19 (100% - 0%) s
0x0154 CH20_SigStr 20 (100% - 0%) s
0x0155 CH21_SigStr 21 (100% - 0%) s
0x0156 CH22_SigStr 22 (100% - 0%) s
0x0157 CH23_SigStr 23 (100% - 0%) S
0x0158 CH24_SigStr 24 (100% - 0%) S
0x0159-0x015F SigStr_Rsv 0x0000
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0x0161 CHO1_Amplitude 01 lj NJ
0x0162 CHO02_Amplitude 02 s
0x0163 CHO03_Amplitude 03 s
0x0164 CHO4_Amplitude 04 S
0x0165 CHO5_Amplitude 05 S
0x0166 CHO06_Amplitude 06 s
0x0167 CHO7_Amplitude 07 s
0x0168 CH08_Amplitude 08 s
0x0169 CHO09_Amplitude 09 S
0x016A CH10_Amplitude 10 S
0x016B CH11_Amplitude 11 s
0x016C CH12_Amplitude 12 s
0x016D CH13_Amplitude 13 s
0x016E CH14_Amplitude 14 S
0x016F CH15_Amplitude 15 S
0x0170 CH16_Amplitude 16 S
0x0171 CH17_Amplitude 17 S
0x0172 CH18_Amplitude 18 S
0x0173 CH19_Amplitude 19 S
0x0174 CH20_Amplitude 20 S
0x0175 CH21_Amplitude 21 S
0x0176 CH22_Amplitude 22 S
0x0177 CH23_Amplitude 23 S
0x0178 CH24_Amplitude 24 S
0x0179-0x017F Amplitude_Rsv 0x0000
0x0181 CHO1_Temperature 01 x 100 [ 123.45 12345]
0x0182 CHO02_Temperature 02 S
0x0183 CHO3_Temperature 03 S
0x0184 CHO4_Temperature 04 S
0x0185 CHO5_Temperature 05 S
0x0186 CHO06_Temperature 06 S
0x0187 CHO7_Temperature 07 S
0x0188 CHO8_Temperature 08 S
0x0189 CHO9_Temperature 09 S
0x018A CH10_Temperature 10 S
0x018B CH11_Temperature 11 S
0x018C CH12_Temperature 12 S
0x018D CH13_Temperature 13 s
0x018E CH14_Temperature 14 s
0x018F CH15_Temperature 15 S
0x0190 CH16_Temperature 16 S
0x0191 CH17_Temperature 17 s
0x0192 CH18_Temperature 18 s
0x0193 CH19_Temperature 19 s
0x0194 CH20_Temperature 20 S
0x0195 CH21_Temperature 21 S
0x0196 CH22_Temperature 22 s
0x0197 CH23_Temperature 23 s
0x0198 CH24_Temperature 24 s

0x0199-0x019F

Temperature_Rsv

0x0000

3.3
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16

Ij NJ

0x0200 AG1 OperatingH MSW 32 MSWIj X 100NJ
] NJ

0x0201 AG1 OperatingL LsSw 32 LSWj x 100NJ
Ij NJ

0x0202 AG1 AgingH MSW 32 MSWIj X 100NJ
Ij NJ

0x0203 AG1 AgingL LsSw 32 LSWj x 100NJ

0x0204 AG1 Temperature x 100

0x0205 AG1 AgingRate x 100

0x0206 -0x023F AG1 RFU 0x0000

0x0240-0x027F AG2 S 1

0x0280-0x02BF | AG3 S 1

76 MANOOQ08 -ZH-R19-LE E Rugged Monitoring Inc.




12 DNP 3.0

MSENSE FO ECUS DNP 3.0 N RS 485 MSENSE FQA
DNP 3.0 )

Rugged
Monitoring DNP3

1.2

10
11

Var
1 AlarmLatch01 01 1 2 0 0= Al=
2 AlarmLatch02 02 1 2 0 0= Al=
3 AlarmLatch03 03 1 2 0 0= Al=
4 AlarmLatch04 04 1 2 0 0= Al=
5 AlarmLatch05 05 1 2 0 0= Al=
6 AlarmLatch06 06 1 2 0 0= Al=
7 AlarmLatch07 07 1 2 0 0= Al=
8 AlarmLatch08 08 1 2 0 0= Al=
9 AlarmLatch09 09 1 2 0 0= Al=
10 AlarmLatch10 10 1 2 0 0= Al=
11 AlarmLatch11 11 1 2 0 0= Al=
12 AlarmLatch12 12 1 2 0 0= Al=
13 AlarmLatch13 13 1 2 0 0= Al=
14 AlarmLatch14 14 1 2 0 0= Al=
15 AlarmLatch15 15 1 2 0 0= Al=
16 AlarmLatch16 16 1 2 0 0= Al=
17 AlarmLatch17 17 1 2 0 0= Al=
18 AlarmLatch18 18 1 2 0 0= Al=
19 AlarmLatch19 19 1 2 0 0= Al=
20 AlarmLatch20 20 1 2 0 0= Al=
21 AlarmLatch21 21 1 2 0 0= Al=
22 AlarmLatch22 22 1 2 0 0= Al=
23 AlarmLatch23 23 1 2 0 0= Al=
24 AlarmLatch24 24 1 2 0 0= Al=
25 AlarmLatch25 25 1 2 0 0= Al=
26 AlarmLatch26 26 1 2 0 0= Al=
27 AlarmLatch27 27 1 2 0 0= Al=
28 AlarmLatch28 28 1 2 0 0= Al=
29 AlarmLatch29 29 1 2 0 0= Al=
30 AlarmLatch30 30 1 2 0 0= Al=
31 AlarmLatch31 31 1 2 0 0= Al=
32 AlarmLatch32 32 1 2 0 0= Al=
1.2
[ [var |
77 MANOOQ08 -ZH-R19-LE Rugged Monitoring Inc.



1 Ij
101 Relay1 NJ 1 2 0= 1=
2 Ij
102 Relay2 NJ 1 2 0= ual=
3 Ij
103 Relay3 NJ 1 2 0= ual=
4 Ij
104 Relay4 NJ 1 2 0= 1=
5 Ij
105 Relay5 NJ 1 2 0= ul=
6 Ij
106 Relay6 NJ 1 2 0= 1=
7 Ij
107 Relay7 NJ 1 2 0= 1=
8 Ij
108 Relay8 NJ 1 2 0= ual=
30
2.1
I0A Var
CHO1_Temperat
2 ure 01 30 2 x 100 [ 123.45 12345]
CHO02_Temperat
3 ure 02 30 2 x 100 [ 123.45 12345]
CHO3_Temperat
4 ure 03 30 2 x 100 [ 123.45 12345]
CHO04_Temperat
5 ure 04 30 2 x 100 [ 123.45 12345]
CHO5_Temperat
6 ure 05 30 2 x 100 [ 123.45 12345]
CHO6_Temperat
7 ure 06 30 2 x 100 [ 123.45 12345]
CHO7_Temperat
8 ure 07 30 2 x 100 [ 123.45 12345]
CHO8_Temperat
9 ure 08 30 2 x 100 [ 123.45 12345]
CHO09_Temperat
10 ure 09 30 2 x 100 [ 123.45 12345]
CH10_Temperat
11 ure 10 30 2 x 100 [ 123.45 12345]
CH11_Temperat
12 ure 11 30 2 x 100 [ 123.45 12345]
CH12_Temperat
13 ure 12 30 2 x 100 [ 123.45 12345]
CH13_Temperat
14 ure 13 30 2 x 100 [ 123.45 12345]
CH14_Temperat
15 ure 14 30 2 x 100 [ 123.45 12345]
CH15_Temperat
16 ure 15 30 2 x 100 [ 123.45 12345]
CH16_Temperat
17 ure 16 30 2 x 100 [ 123.45 12345]
CH17_Temperat
18 ure 17 30 2 X100 [ 123.45 12345]
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CH18_Temperat
19 ure 18 30 2 1 x 100 [ 123.45 12345]
CH19_Temperat
20 ure 19 30 2 1 x 100 [ 123.45 12345]
CH20_Temperat
21 ure 20 30 2 1 x 100 [ 123.45 12345]
CH21_Temperat
22 ure 21 30 2 1 x100 [ 123.45 12345]
CH22_Temperat
23 ure 22 30 2 1 x 100 [ 123.45 12345]
CH23_Temperat
24 ure 23 30 2 1 x100 [ 123.45 12345]
CH24_Temperat
25 ure 24 30 2 1 x100 [ 123.45 12345]
32 CHO1_Status 01 30 2 1 Uo= 2= i3=
33 CHO02_Status 02 30 2 1 Vo= 2= 3=
34 CHO03_Status 03 30 2 1 Uo= 2= i3=
35 CHO04_Status 04 30 2 1 Uo= 2= i3=
36 CHO5_Status 05 30 2 1 Uo= 2= 3=
37 CHO06_Status 06 30 2 1 Uo= 2= 3=
38 CHO7_Status 07 30 2 1 Uo= 2= 3=
39 CHO08_Status 08 30 2 1 Uo= 2= i3=
40 CHO09_Status 09 30 2 1 Uo= 2= i3=
41 CH10_Status 10 30 2 1 Uo= 2= li3=
42 CH11_Status 11 30 2 1 Uo= 2= li3=
43 CH12_Status 12 30 2 1 Uo= 2= 3=
44 CH13_Status 13 30 2 1 Uo= 2= i3=
45 CH14_Status 14 30 2 1 Uo= 2= i3=
46 CH15_Status 15 30 2 1 Uo= li2= li3=
47 CH16_Status 16 30 2 1 0o= 2= 3=
48 CH17_Status 17 30 2 1 Uo= 2= i3=
49 CH18_Status 18 30 2 1 Uo= 2= i3=
50 CH19_Status 19 30 2 1 Uo= 2= i3=
51 CH20_Status 20 30 2 1 Uo= 2= 3=
52 CH21_Status 21 30 2 1 Uo= li2= li3=
53 CH22_Status 22 30 2 1 Uo= 2= i3=
54 CH23_Status 23 30 2 1 Uo= 2= i3=
55 CH24_Status 24 30 2 1 Uo= 2= i3=
01 (100% -
62 CHO1_SigStr 0%) 30 2 1 100 0%  100%lj INJ
02 (100% -
63 CHO02_SigSstr 0%) 30 2 1 100 0%  100%lj INJ
03 (100% -
64 CHO03_SigStr 0%) 30 2 1 100 0%  100%lj INJ
04 (100% -
65 CHO04_SigStr 0%) 30 2 1 100 0%  100%lj INJ
05 (100% -
66 CHO05_SigSstr 0%) 30 2 1 100 0%  100%lj INJ
06 (100% -
67 CHO06_SigStr 0%) 30 2 1 100 0%  100%lj INJ
07 (100% -
68 CHO7_SigStr 0%) 30 2 1 100 0%  100%lj INJ
08 (100% -
69 CHO08_SigStr 0%) 30 2 1 100 0%  100%lj INJ
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09 (100% -

70 CHO09_SigStr 0%) 30 2 1 100 0%  100%lj [ INJ
10 (100% -

71 CH10_SigStr 0%) 30 2 1 100 0% 100%lj [ INJ
11 (100% -

72 CH11_SigStr 0%) 30 2 1 100 0% 100%lj [ INJ
12 (100% -

73 CH12_SigStr 0%) 30 2 1 100 0%  100%lj [ INJ
13 (100% -

74 CH13_SigStr 0%) 30 2 1 100 0% 100%lj [ INJ
14 (100% -

75 CH14_SigStr 0%) 30 2 1 100 0%  100%lj [ INJ
15 (100% -

76 CH15_SigStr 0%) 30 2 1 100 0%  100%lj [ INJ
16 (100% -

7 CH16_SigStr 0%) 30 2 1 100 0% 100%lj [ INJ
17 (100% -

78 CH17_SigStr 0%) 30 2 1 100 0% 100%lj [ INJ
18 (100% -

79 CH18_SigStr 0%) 30 2 1 100 0% 100%lj [ INJ
19 (100% -

80 CH19_SigStr 0%) 30 2 1 100 0% 100%lj [ INJ
20 (100% -

81 CH20_SigStr 0%) 30 2 1 100 0%  100%lj [ INg
21 (100% -

82 CH21_SigStr 0%) 30 2 1 100 0% 100%lj [ INJ
22 (100% -

83 CH22_SigStr 0%) 30 2 1 100 0% 100%lj [ INJ
23 (100% -

84 CH23_SigStr 0%) 30 2 1 100 0% 100%lj [ INJ
24 (100% -

85 CH24_SigStr 0%) 30 2 1 100 0% 100%lj [ INJ

92 CHO1_Amplitude 01 30 2 1

93 CHO2_Amplitude 02 30 2 1

94 CHO3_Amplitude 03 30 2 1

95 CHO4_Amplitude 04 30 2 1

96 CHO5_Amplitude 05 30 2 1

97 CHO06_Amplitude 06 30 2 1

98 CHO7_Amplitude 07 30 2 1

99 CHO08_Amplitude 08 30 2 1

100 CHO09_Amplitude 09 30 2 1

101 CH10_Amplitude 10 30 2 1

102 CH11_Amplitude 11 30 2 1

103 CH12_Amplitude 12 30 2 1

104 CH13_Amplitude 13 30 2 1

105 CH14_Amplitude 14 30 2 1

106 CH15_Amplitude 15 30 2 1

107 CH16_Amplitude 16 30 2 1

108 CH17_Amplitude 17 30 2 1

109 CH18_Amplitude 18 30 2 1

110 CH19_Amplitude 19 30 2 1

111 CH20_Amplitude 20 30 2 1

112 CH21_Amplitude 21 30 2 1

113 CH22_Amplitude 22 30 2 1

114 CH23_Amplitude 23 30 2 1
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115 CH24_Amplitude 24 30 2 1

122 CHO1_Gain 01 30 2 1

123 CHO02_Gain 02 30 2 1

124 CHO03_Gain 03 30 2 1

125 CHO04_Gain 04 30 2 1

126 CHO05_Gain 05 30 2 1

127 CHO06_Gain 06 30 2 1

128 CHO07_Gain 07 30 2 1

129 CHO08_Gain 08 30 2 1

130 CHO09_Gain 09 30 2 1

131 CH10_Gain 10 30 2 1

132 CH11_Gain 11 30 2 1

133 CH12_Gain 12 30 2 1

134 CH13_Gain 13 30 2 1

135 CH14_Gain 14 30 2 1

136 CH15_Gain 15 30 2 1

137 CH16_Gain 16 30 2 1

138 CH17_Gain 17 30 2 1

139 CH18_Gain 18 30 2 1

140 CH19_Gain 19 30 2 1

141 CH20_Gain 20 30 2 1

142 CH21_Gain 21 30 2 1

143 CH22_Gain 22 30 2 1

144 CH23_Gain 23 30 2 1

145 CH24_Gain 24 30 2 1

2.2

Var

152 CHO1_Enable 01 30 2 0 0= u
153 CHO02_Enable 02 30 2 0 0= u
154 CHO3_Enable 03 30 2 0 0= u
155 CHO4_Enable 04 30 2 0 0= u
156 CHO05_Enable 05 30 2 0 0= u
157 CHO06_Enable 06 30 2 0 0= u
158 CHO07_Enable 07 30 2 0 0= u
159 CHO8_Enable 08 30 2 0 0= u
160 CHO9_Enable 09 30 2 0 0= u
161 CH10_Enable 10 30 2 0 0= a
162 CH11_Enable 11 30 2 0 0= a
163 CH12_Enable 12 30 2 0 0= u
164 CH13_Enable 13 30 2 0 0= u
165 CH14_Enable 14 30 2 0 0= u
166 CH15_Enable 15 30 2 0 0= a
167 CH16_Enable 16 30 2 0 0= a
168 CH17_Enable 17 30 2 0 0= u
169 CH18_Enable 18 30 2 0 0= u
170 CH19_Enable 19 30 2 0 0= u
171 CH20_Enable 20 30 2 0 0= u
172 CH21_Enable 21 30 2 0 0= u
173 CH22_Enable 22 30 2 0 0= u
174 CH23_Enable 23 30 2 0 0= u
175 CH24_Enable 24 30 2 0 0= u
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182 CHO1_Offset 01 30 2 0 x 100 [ 1.25C 125]
183 CHO02_Offset 02 30 2 0 x 100 [ 1.25C 125]
184 CHO03_Offset 03 30 2 0 x 100 [ 1.25C 125]
185 CHO4_Offset 04 30 2 0 x 100 [ 1.25C 125]
186 CHO5_Offset 05 30 2 0 x 100 [ 1.25C 125]
187 CHO06_Offset 06 30 2 0 x 100 [ 1.25C 125]
188 CHO7_Offset 07 30 2 0 x 100 [ 1.25C 125]
189 CHO08_Offset 08 30 2 0 x 100 [ 1.25C 125]
190 CHO09_Offset 09 30 2 0 x 100 [ 1.25C 125]
191 CH10_Offset 10 30 2 0 x 100 [ 1.25C 125]
192 CH11_Offset 11 30 2 0 x 100 [ 1.25C 125]
193 CH12_Offset 12 30 2 0 x 100 [ 1.25C 125]
194 CH13_Offset 13 30 2 0 x 100 [ 1.25C 125]
195 CH14_Offset 14 30 2 0 x 100 [ 1.25C 125]
196 CH15_Offset 15 30 2 0 x 100 [ 1.25C 125]
197 CH16_Offset 16 30 2 0 x 100 [ 1.25C 125]
198 CH17_Offset 17 30 2 0 x 100 [ 1.25C 125]
199 CH18_Offset 18 30 2 0 x 100 [ 1.25C 125]
200 CH19_Offset 19 30 2 0 x 100 [ 1.25C 125]
201 CH20_Offset 20 30 2 0 x 100 [ 1.25C 125]
202 CH21_Offset 21 30 2 0 x 100 [ 1.25C 125]
203 CH22_Offset 22 30 2 0 x 100 [ 1.25C 125]
204 CH23_Offset 23 30 2 0 x 100 [ 1.25C 125]
205 CH24_Offset 24 30 2 0 x 100 [ 1.25C 125]
2.3
I0A Var
210 MajorVersion 30 2 0 0 99
211 MinorVersion 30 2 0 0 99
212 GenErrorH MSW 30 2 0
213 GenErrorL LSW 30 2 0
CRC lj
214 CalibErrorH NMSW 30 2 0
CRC lj

215 CalibErrorL NLSwW 30 2 0
216 InternalTemp x 100 30 2 1 x 100 [ 38.46 3846]
24

Var
220 Device 30 2 0 01=120102=T3010 3 7 =0OEM
221 Model 30 2 0
222 NbChannel 30 2 0 1 32 1 32
223 CalibYY 30 2 0 18 2018
224 CalibMM 30 2 0 1 12
225 CalibDD 30 2 0 1 31
226 SerialNumberH ID MSW 30 2 0 32 MSW
227 SerialNumberL ID LSW 30 2 0 32 LSW
2.2

Var
230 AcquisitionMode 30 2 0 Uo= 1= i 2=AGC
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50 1000 100 = 100%lj NJF
231 TempAveraging 30 2 0
232 HoldLastGood 30 2 0 0 9l =
233 LogEn 30 2 0 0= ul= u2=
234 LogRate 30 2 0
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13 IEC60870 -5 ()

MSENSE FO ECUS IEC 60870 . RS 485 MSENSE FO
Modbus A

IEC 60870-5

131 |EC 60870-5-101

MR
MSENSE FO v2.02

V.24/V.28
100 bits/s
200 bits/s
300 bits/s
600 bits/s
1200 bits/s
400 bits/s
4800 bits/s
9600 bits/s
19200 bits/s
38400 bits/s
57600 bits/s
115200 bits/s

X.24/X.27

255 l NJ
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ASDU

lj NJ

ASDU
1/ IM_SP_NA 1
2/ IM_SP_TA 1
3/ /IM_DP_NA 1
4/ /M_DP_TA 1
5/ /IM_ST NA 1
6/ /M_ST_NA_1
7132 /IM_BO_NA 1
8/ 32 /M _BO TA 1
9/ IM_ME_NA_1
10/ . /M_ME_TA_1
11/ /M_ME_NB_1
12/ IM_ME_TB_1
13/ IM_ME_NC_1
14/ /IM_ME_TC_1
15/ IM_IT_NA_1
16/ M_IT_TA 1
17/ IM_EP_TA1
18/ /M_EP_TB1
19/ /M_EP_TC_1
20/ /M_PS_NA_1
21/ /M_ME_ND_1
45/ /C_SC_NA_1
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46/
47/
48/
49/
50/
51/32

70/

100/
101/
102/
103/
104/
105/
106/

110/
111/
112/
113/

120/
121/
122/
123/
124/
125/
126/

© 00 N O O b~ W NP

=
o

/IC_DC_NA 1
/IC_RC_NA 1
IC_SE_NA 1
/C_SE_NB_1
/C_SE_NC_1
/C_BO_NA_1

> D> I

IM_EI_NA_1

IC_IC_NA_1
IC_CI_NA_1
/C_RD_NA 1
/C_CS_NA_1
/C_TS_NB_1
/IC_RP_NC_1
/IC_CD_NA 1

/P_ME_NA_1
/P_ME_NB_1
/P_ME_NC_1
/P_AC_NA 1

IF_FR_NA_ 1
IF_SR_NA 1
A A A
A IF_LS_NA_1
A IF_AF_NA 1
IF_SG_NA_1
/F_ DR_TA 1

/F_SC_NA_1
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11
12
13
14
15
16

C_SE ACTTERM

A W N P

NJ
NJ

87

MANOO08 -ZH-R19-LE

Rugged Monitoring Inc.



13.2 [EC 60870-5-104

MR
MSENSE FO ECUS v14
ASDU
l NJ
ASDU
1/ IM_SP_NA_1
2/ IM_SP_TA 1
3/ /M_DP_NA_1
4/ /M_DP_TA_1
5/ IM_ST_NA_1
6/ IM_ST_NA_1
7132 /M_BO_NA_1
8/ 32 /M_BO_TA 1
o/ . IM_ME_NA_1
10/ IM_ME_TA_1
11/ . IM_ME_NB_1
12/ /M_ME_TB_1
13/ . IM_ME_NC_1
14/ IM_ME_TC_1
15/ IM_IT_NA_1
16/ IM_IT_TA_1
17/ IM_EP_TA1
18/ IM_EP_TB1
19/ IM_EP_TC_1
20/ IM_PS_NA 1
21/ IM_ME_ND_1
45/ /C_SC_NA_1
46/ /C_DC_NA_1
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47/
48/
49/
50/
51/32

70/

100/
101/
102/
103/
104/
105/
106/

110/
111/
112/
113/

120/
121/
122/
123/
124/
125/
126/

© 0 N o o b~ W N P

e
[N )

IC_RC_NA 1
/IC_SE_NA 1
/C_SE_NB_1
/IC_SE_NC_1
/C_BO_NA 1

Do Do P

IM_EI_NA_1

IC_IC_NA_1
IC_CI_NA_1
/C_RD_NA 1
IC_CS_NA_1
/C_TS_NB_1
IC_RP_NC_1
/C_CD_NA 1

/P_ME_NA_1
/P_ME_NB_1
/P_ME_NC_1
/P_AC_NA_1

/F_FR_NA_1
IF_SR_NA 1
A A A
A /F_LS_NA_ 1
A /F_AF_NA 1
IF_SG_NA_1

/F_DR_TA_ 1

/F_SC_NA_1
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12
13
14
15
16

C_SE ACTTERM

A W N P

NJ
NJ
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13.3 [EC60870-5
IEC 60870-5
1.4
ASDU 1:
M_SP_NA_1 -101 -104
I0A
171 1 AlarmLatch01 01 M_SP_NA_1 | 0= Al= 1 4
172 1 AlarmLatch02 02 M_SP_NA_1 | 0= Al= 1 4
173 1 AlarmLatch03 03 M_SP_NA_1 | 0= Al= 1 4
174 1 AlarmLatch04 04 M_SP_NA_1 | 0= Al= 1 4
175 1 AlarmLatch05 05 M_SP_NA_1 | 0= Al= 1 4
176 1 AlarmLatch06 06 M_SP_NA_1 | 0= Al= 1 4
177 1 AlarmLatch07 07 M_SP_NA_1 | 0= Al= 1 4
178 1 AlarmLatch08 08 M_SP_NA_1 | 0= Al= 1 4
179 1 AlarmLatch09 09 M_SP_NA_1 | 0= Al= 1 4
180 1 AlarmLatch10 10 M_SP_NA_1 | 0= Al= 1 4
181 1 AlarmLatch1l 11 M_SP_NA_1 | 0= Al= 1 4
182 1 AlarmLatch12 12 M_SP_NA_1 | 0= Al= 1 4
183 1 AlarmLatch13 13 M_SP_NA_1 | 0= Al= 1 4
184 1 AlarmLatch14 14 M_SP_NA_1 | 0= Al= 1 4
185 1 AlarmLatch15 15 M_SP_NA_1 | 0= Al= 1 4
186 1 AlarmLatch16 16 M_SP_NA_1 | 0= Al= 1 4
187 1 AlarmLatch17 17 M_SP_NA_1 | 0= Al= 1 4
188 1 AlarmLatch18 18 M_SP_NA_1 | 0= Al= 1 4
189 1 AlarmLatch19 19 M_SP_NA_1 | 0= Al= 1 4
190 1 AlarmLatch20 20 M_SP_NA_1 | 0= Al= 1 4
191 1 AlarmLatch21 21 M_SP_NA_1 | 0= Al= 1 4
192 1 AlarmLatch22 22 M_SP_NA_1 | 0= Al= 1 4
193 1 AlarmLatch23 23 M SP NA 1 |0= Al= 1 4
194 1 AlarmLatch24 24 M_SP_NA_1 | 0= Al= 1 4
195 1 AlarmLatch25 25 M_SP_NA_1 | 0= Al= 1 4
196 1 AlarmLatch26 26 M_SP_NA_1 | 0= Al= 1 4
197 1 AlarmLatch27 27 M_SP_NA_1 | 0= Al= 1 4
198 1 AlarmLatch28 28 M_SP_NA_1 | 0= Al= 1 4
199 1 AlarmLatch29 29 M_SP_NA_1 | 0= Al= 1 4
200 1 AlarmLatch30 30 M_SP_NA_1 | 0= Al= 1 4
201 1 AlarmLatch31 31 M_SP_NA_1 | 0= Al= 1 4
202 1 AlarmLatch32 32 M_SP_NA_1 | 0= Al= 1 4
Factory_struct
1

l
203 1 Relay1 NJ M_SP_NA_1 | 0= 1= 1 5

lj
204 1 Relay2 NJ M_SP_NA_1 | 0= li1= 1 5

l
205 1 Relay3 NJ M_SP_NA_1 | 0= 1= 1 5
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4 lj
206 1 Relay4 NJ M SP NA 1 | 0= 1= 1 5
5 lj
207 1 Relay5 NJ M_SP.NA 1l | 0= 1= 1 5
6 lj
208 1 Relay6 NJ M_SP NA_1 | 0= il= 1 5
7 lj
209 1 Relay7 NJ M SP NA1l | 0= 1= 1 5
8 lj
210 1 Relay8 NJ M_SP.NA 1 | 0= 1= 1 5
ASDU 11:
M_ME_NB_1 3 -101 -104
rData_Temp_struct
I0A
x 100 [ 123.45
2 1 CHO1_Temperature 01 M_ME_NB_1 12345] 2 1
x 100 [ 123.45
3 1 CHO2_Temperature 02 M_ME_NB_1 12345] 2 1
x 100 [ 123.45
4 1 CHO3_Temperature 03 M_ME_NB_1 12345] 2 1
x 100 [ 123.45
5 1 CHO4_Temperature 04 M_ME_NB_1 12345] 2 1
x 100 [ 123.45
6 1 CHO5_Temperature 05 M_ME_NB_1 12345] 2 1
x 100 [ 123.45
7 1 CHO6_Temperature 06 M_ME_NB_1 | 12345] 2 1
x 100 [ 123.45
8 1 CHO7_Temperature 07 M_ME_NB_1 | 12345] 2 1
x 100 [ 123.45
9 1 CHO8_Temperature 08 M_ME_NB_1 12345] 2 1
x 100 [ 123.45
10 1 CHO9_Temperature 09 M_ME_NB_1 12345] 2 1
x 100 [ 123.45
11 1 CH10_Temperature 10 M_ME_NB_1 12345] 2 1
x 100 [ 123.45
12 1 CH11_Temperature 11 M_ME_NB_1 | 12345] 2 1
x 100 [ 123.45
13 1 CH12_Temperature 12 M_ME_NB_1 12345] 2 1
x 100 [ 123.45
14 1 CH13_Temperature 13 M_ME_NB_1 | 12345] 2 1
x 100 [ 123.45
15 1 CH14_Temperature 14 M_ME_NB_1 12345] 2 1
x 100 [ 123.45
16 1 CH15_Temperature 15 M_ME_NB_1 | 12345] 2 1
x 100 [ 123.45
17 1 CH16_Temperature 16 M_ME_NB_1 | 12345] 2 1
x 100 [ 123.45
18 1 CH17_Temperature 17 M_ME_NB_1 12345] 2 1
x 100 [ 123.45
19 1 CH18_Temperature 18 M_ME_NB_1 | 12345] 2 1
x 100 [ 123.45
20 1 CH19_Temperature 19 M_ME_NB_1 | 12345] 2 1
x 100 [ 123.45
21 1 CH20_Temperature 20 M_ME_NB_1 | 12345] 2 1
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x 100 [ 123.45

22 CH21_Temperature 21 M_ME_NB_1 | 12345] 2 1
x 100 [ 123.45

23 CH22_Temperature 22 M_ME_NB_1 12345] 2 1
x 100 [ 123.45

24 CH23_Temperature 23 M_ME_NB_1 12345] 2 1
x 100 [ 123.45

25 CH24_Temperature 24 M_ME_NB_1 | 12345] 2 1
Uo= 2=

26 CHO1_Status 01 M_ME_NB_1 3= 1 2
Uo= 2=

27 CHO02_Status 02 M_ME_NB_1 li3= 1 2
Uo= 2=

28 CHO3_Status 03 M_ME_NB_1 li3= 1 2
Uo= 2=

29 CHO4_Status 04 M_ME_NB_1 3= 1 2
vo= i2=

30 CHO5_Status 05 M_ME_NB_1 li3= 1 2
vo= i2=

31 CHO6_Status 06 M_ME_NB_1 3= 1 2
Uo= 2=

32 CHO7_Status 07 M_ME_NB_1 li3= 1 2
vo= i2=

33 CHO8_Status 08 M_ME_NB_1 li3= 1 2
Uo= 2=

34 CHO9_Status 09 M_ME_NB_1 3= 1 2
vo= i2=

35 CH10_Status 10 M_ME_NB_1 ii3= 1 2
vo= i2=

36 CH11_Status 11 M_ME_NB_1 3= 1 2
Uo= 2=

37 CH12_Status 12 M_ME_NB_1 3= 1 2
vo= i2=

38 CH13_Status 13 M_ME_NB_1 li3= 1 2
Uo= 2=

39 CH14_Status 14 M_ME_NB_1 3= 1 2
Uo= 2=

40 CH15_Status 15 M_ME_NB_1 li3= 1 2
vo= u2=

41 CH16_Status 16 M_ME_NB_1 ii3= 1 2
Uo= 2=

42 CH17_Status 17 M_ME_NB_1 ii3= 1 2
vo= u2=

43 CH18_Status 18 M_ME_NB_1 li3= 1 2
vo= u2=

44 CH19_Status 19 M_ME_NB_1 ii3= 1 2
Uo= 2=

45 CH20_Status 20 M_ME_NB_1 li3= 1 2
vo= u2=

46 CH21_Status 21 M_ME_NB_1 li3= 1 2
Uo= 2=

47 CH22_Status 22 M_ME_NB_1 ii3= 1 2
vo= u2=

48 CH23_Status 23 M_ME_NB_1 i3= 1 2
vo= u2=

49 CH24_Status 24 M_ME_NB_1 li3= 1 2

01 0 100 0%  100%
50 CHO1_SigStr (100% - 0%) M_ME_NB_1 | |j [ INg 2 3
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