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8.4.4 Check Modbus Configuration

Click on Monitor Configuration button and verify the following:
e Power Supply Voltage = 5.8 volts

Slave ID =0

Baud Rate = 9600

Configuration = N, 8,1

RS485 is checked

Modcon Registers is checked

Transducer Calibration Data
|Sensor] Offset| Span| Range| Install Height\ Conversi0n|
1 0 0 0 0 0

2 0 0 0 0 0
3 0 0 0 0 0
4 0 0 0 0 0

A/D Bias Settings

Internal Temperature Bias: | 0 Ultrasonic Option Flags: | 0
Ultrasonic Temperature Bias: | 0 Power Supply Voltage: | 5.8 Volts v

Modbus Configuration
Slave ID: | 1 v RS-485
¥ Modicon Registers
Baud Rate: | 9600 bl [~ Reverse Byte Order (low byte fire

Configuration: | N,8,1 v RTSto TXD | O

[~ DHInver [ Di2Inver [ DO1lnved [ DOZ2Inver | DO1 nitH [ DO2 Init H

Clear Non Calibration ‘ | Clear ALL Configuration |

Starting Regist .. | Function Code | Registers |
(01) Read Boolean
(01) Read Boolean
(01) Read Boolean
(01) Read Boolean
(01) Read Boolean
(
(
(

01) Read Boolean
01) Read Boolean
01) Read Boolean

cooooooo
cooocooooQ

OK ‘ Cancel ‘

Fig. 8.5: Modbus Configuration

8.4.5 Click on OK then OK again, to return to the BinComm Main Menu screen.
8.4.6 Deassert RTS by clicking on the rts button until letters appear in lowercase.

Note 1: If you want to see ‘Debug’ messages on BinComm window, when RTS is ON, and
the Cmd> prompt is present, type “dE” to enable debug.

Note 2: If you enable Debug and you want to put the Monitor to sleep, click on the RTS
button and the Cmd> [SLP] prompt will appear.

Note 3: Once configuration is completed, put the Monitor to sleep by deasserting rts.

Sentry* Pressure & Temperature Monitoring System 21



Section 8 Configuration

8.5 RF Configuration

Verify and/or setup the RF Configuration in the DataHub to ensure it can communicate
with all Monitors installed on site. Verify or change the RF Configuration in the DataHub
by performing the following steps:

8.5.1 Open BinComm software if not already running on your system.

8.5.2 Connect the DB9 pin connector end of the
cable to the DataHub and the other end to
an available COM port on your computer.

8.5.3 Verify BinComm is set to communicate with

the DataHub via the correct COM port (i.e. Do not make this connection
COM 1). If the cable attached to a COM port unless the area is known to be
other than COM 1, see Section 8.3 for non-hazardous.

configuring COM Port.

8.5.4 From the BinComm main menu screen, click on Comm Port > Configure RF
Board to view the default RF Configuration settings. Fig. 8.6

8.5.5 Verify the TX/RX Configuration is set to 19200, single, broadband. Fig. 8.6

8.5.6 Verify the Transmit Power is set to 1 or 2, depending on distance and terrain
between the Monitor(s) and DataHub. Fig. 8.6

8.5.7 See Section 8.6 for details on setting the frequency in Monitor and DataHub.
8.5.8 Click on [[Opdate ] > [Initialize ] > [_Status ] > [_Reset ] buttons to save the changes.

Eile Transfer CommFort Initialize  Utility Help

= DataHuh
Functions
= Data Acguisition : )
Foll Serial Mumber: | 1856169 Manufacture Date: | 031 572005
Advanced
Remote Canfig
Expert
RF Board
General
System Parameters
WAN Parameters
COmM1
DataHub Comm
Monitor List

RF Configuration - ) : _ -
Softeeare Version: | 17 RF Board Revision: | B Interface Options: | 01

Bouency: | 915.500 | MHz enter Offset: | -14.000kHz [0xFFE4]
¥ Configuration: 19?00. Singlé, b.roadb.and

Transmit Power: | 1- low power -

Reset | [ Initialize | [ Stalus

Functions

RFStat=0000
Sta HFlags=00 ExtraFlags=00
T Pokis=5 T¥ Errs=0 Tx Acks=0
R Pekts=7 R¥ Errs=0 R¥ CRCs=0 Dups=0
Synhc Errs=0/0

Disconnect ]|[ Re-read ] | F Get Ci rgx Successi

Fig. 8.6: Default RF Configuration via RF Board Screen
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8.5.9 Verify RF Stat=0000 on RF Default screen in DataHub Lite menu tree, Fig. 8.6 or

in the Floating terminal screen. Fig. 8.7
g, COMI 57600.N.8.1 EEI®

53.550 Sw ver: 17 brd rev: B sn: 1856160 date:03/15/2005 opts:01 &
53.550 ID: 0 offset: (OxFFE4) -14.000kHz freq (0x03EB) 915. 500MHzZ —
53.554 optFlags: 0x13 TX Power: O0x01 Freq Hop Table: 0

06/14/05816:27:00] [I1sPo11Time] Megrefresh]
| [RFstat=00c0] [RFStat=0000] [RFStat=0000]

378 sWw ver: 17 brd rev: B sn_ #0169 date:03/15/2005 opts:01
57. . pr—i— B ” —14.000kHz freq (0x03EB) 915. 500MHz
57.381 optFlags: 0x13 TX Power: O0x01 Freq Hop Table: 0

-

>

< |
KCXH EETH (=75 )| (o )| ( brear | IESH [EE
Fig. 8.7: RF Stat=0000

8.6  Setting or Changing RF Frequency

The default frequency setting for the Monitor is 912.000 MHz (Fig. 8.8). If multiple sites
are in close proximity, set each site to different frequency settings.

Configure RF Board L]
RF Configuration

Software Version: FF Board Revision: Interface Options:
Setial Number. | 1826217 Manufacture Date: | 0372992005

Center Offset | -20.500kHz [IXFFD7] |

THIRY Como e, jasetT0adband v|
T
Functions
| Resst | | inalze | | Stawus |

Cloge

Fig. 8.8: Default Frequency

DataHub and all Monitors on each site must be set to the same
frequency to ensure proper operation of the system. The DataHub and
Monitor cannot communicate with each other if they are set to different
frequencies.
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To change the frequency setting in the Monitor and DataHub perform the following steps:
8.6.1 Setting/Changing RF Frequency in Monitor

8.6.1.1 Open BinComm software if not already running on your system.

8.6.1.2 Connect Monitor configuration cable to
PCB on Monitor and to available COM port
on computer.

8.6.1.3 Verify BinComm is set to communicate with
the Monitor via the correct COM port (i.e. unless this sres is knawr o be
COM 1). If COM port other than COM 1 see non-hazardous.
Section 8.3 for configuring COM Port.

8.6.1.4 From the BinComm main menu screen, click on Comm Port > Configure
RF Board to set the RF Frequency in the Monitor. A screen similar to Fig.
8.9 should appear.

Do not make this connection

bonfigure RF Board

RF Configuration : : ;
Software Version: | 17 | RF Board Revision: | B | Interface Options: 01

Serial Mumber: ; 1856217 : Manufacture Date: | 03529/2005

: 915,500 iH Center Offset: | -20.500kHz [0xFFD7]
TR Configuration: | 19200, single, hroadhand ) v
Transmit Power: 1 - low power v
Functions
| Reset | [ iize | [ Status

Close

Fig. 8.9: Change Frequency

8.6.1.5 Highlight the text in Frequency box and change the number to the desired
frequency (i.e. 915.500). Fig. 8.10
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rCl:lnﬁgure RFE Board

RF Configuration
Software Version: | 17 RF Board Revision: | B Interface Options: | 01

Serial Number: | 1856217 Manufacture Date: | 03f2972005

Ce)ter Offset: | -20.500kHz [0xFFDT]

THIRH Configurati o=t

Transmmit Power: | 1 - low power v

Functions

| ntiaize | [ status

Fig. 8.10: Change Frequency

8.6.1.6 Click on [pdate ) > [nitialize ] > [_Status ] > [_Reset ] buttons to save the new
frequency setting
8.6.1.7 Repeat the above step for each Monitor installed on site.

8.6.2 Setting/Changing RF Frequency in DataHub

8.6.2.1 Open BinComm software if not already running on your system.

8.6.2.2 Connect the DB9 pin connector end of the
cable to the DataHub and the other end to an
available COM port on your computer.

8.6.2.3 Verify BinComm is set to communicate with

the DataHub via the correct COM port (i.e. Do not make this connection
COM 1). If the cable attached to a COM port unless the area is known to be
other than COM 1, see Section 8.3 for non-hazardous.

configuring COM Port.
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8.6.2.4 From the BinComm main menu screen, click on Comm Port > Configure
RF Board to set the RF Frequency in the Monitor. A screen similar to Fig.
8.11 should appear.

File Transfer Comm Port

Initialize  Utility  Help

= DataHub
Functions
= Data Acguisition
Pall
Advanced
Remate Config
Expert
RF Board
General
System Parameters
VAN Parameters
COm1
DataHub Comm
Monitor List

(isconed )| (Eewead ) o e

RF Configuration
Software Version: | 17 RF Board Revision: B \

Serial Mumber | 1856163
I0: | -

Interface Options: | 01

Manufacture Date: | 031 5/2005

Frenuency | 912000 | MHz  Center Offset: | -14.000kHz (03FFE4] |
THIRK G i lwzuu,smg!s, v
Transmit Pawer | 1- low power v
Functions
I Reset | l Inifizlize | | Status |
RF Stal=0000

RFExtStat (20) FHFlags=00 ExtraFlags=00
T Pokis=0TX Errs=0 TX Acks=0
R¥ Pckts=0 R¥ Errs=0 RX CRCs=0 Dups=0
Sync Errs=0/0

Fig. 8.11: Configure RF Board

8.6.2.5 Highlight the text in the Frequency box and change the text to the frequency
assigned to the Monitors and DataHubs for the site and hit the Enter key.

Fig. 8.12

8.6.2.6 Click on [Update ] > [Initialize ] > [ Status ] > [ Reset ] buttons to save the

changes.

Eile Transter CommPort  Initialize  Utiliy  Help

= DataHuh
Functions
=- Data Acguisition
Fall
Advanced
Remate Config
Expett
RF Board
General
Systemn Parameters
WAN Parameters
COm1
DataHub Cormm
Monitor List

RF Configuration ) ) ) i §
Software Version: | 17 | RF Board Revision: B | Interface Options: | 01 |

Serial Nurrber |1855159 ‘ Marufacture Date IDEM 52006 ‘

(8]

FRQUENEY: |B15 500 | WHE

Center Offset. | -14.000kHz [0FFE4]

THIRR Canflg , broadhand

Transmit Power. | 1 - low power L3

[ FReset |

]

Functions

[ ntaize | [ otatus

RF Gat Cmd - T 0N TP 1 Successiul

Fig. 8.12: Set RF Frequency

8.6.3 Click on > File > Exit and to close BinComm screen.
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8.7 RF Communications

The RSSI reading in the DataHub Lite will give you the RF signal strength between the
DataHub Lite and each Monitor. To determine the RSSI for each Monitor, perform the
following steps:

8.7.1 Open BinComm software if not already open in background.

2 COM1 57600,N,8,1

0.028 BinComm version: vl1.56/080/1.42
0.028 started: 7/05/2005 9:57:01

0.034 [lineInitialize API Version = 00020002]
0.038 [opened Legacy Modem O Device COM1]

Fig. 8.13: Floating Terminal Screen

8.7.2 On the floating terminal screen, click on assert button to awaken DataHub
from sleep mode. Fig. 8.13

8.7.3 On the BinComm main menu screen click on Comm Port > Connect to
DataHub > Connect.

8.7.4 Click on Poll > Poll Monitor. Fig. 8.14

File  Transfer CommPort  Iniialize  Utility  Help

= DataHllb Wonitar Data
& i Monitor #: | 1 Poll Monitar Clear DataHub Data
0 [ cieNgata CIRgfPall
File: | HAppend v| [ Save Data I
Expert
RF Board T| Pkt RawData Interprated Data

General

Swstem Parameters
WAN Parameters
COM1

DataHub Comm
tonitar List

[ Read DalaHubCormm Block Successful

Fig. 8.14: Poll Monitor

(isonrest ]| [ereas ]

8.7.5 On the Floating Terminal screen, locate the RSSI value for the Monitor polled.
Fig. 8.15

2/ COMI 57600.N.8.1
[RTC 07/05/05610:11:00] [IsPol1Time] [upMonrefresh]

[BrdcastMmoncmdList] [SetupTxHeader: g
[RFTxverify len=14 RETRY=5 SEC=133 md=80 data=01 O0A 0B 16 07 05 02 05 ] [RFSTat=0000] [RFSTat=0041]

[sgl 1

[RecvRF delta= 0 RXRFData 1Qn=30 RSSI=75 Pyl=D0 SEQ=235 ID= 1 [id=1 cmd=8F data=EA 80 B5 4B OF 2a 73 F3 00 00
00 00 00 00 00 00 00 01 00 1 1 ] NG

[RecvRF delta= 1861 RxRFData len=.

[toral time= 8599] [end]

gis

Fig. 8.15: RSSI Value

8.7.6 An optimal RSSI value is 75 dBm, but a range of 75 to 95 dBm should provide
effective communications between the devices. If you receive an RSSI value
above 95, verify there is a clear line-of-sight between the DataHub Lite and
Monitor. If the line of site is clear, increase the RF Transmit Power between the
Monitor and DataHub Lite.
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8.8 RF Transmit Power

8.8.1 To increase the RF Transmit Power, click on RF Board. Review the current
Transmit Power setting. There are four Transmit Power settings, O - lowest, 1 -
low power, 2 — medium power and 3 — high power. Fig. 8.16

8.8.2 Increase the setting to the next highest level then click on [Update ] > [nitialize ] >
[Status ) > [ Reset ] buttons.

Eile Transler CommPort Initialize Utility  Help

S DataHub RF Configuration
FOntons Software Version: | 17 RF Board Revision: | 8 Interface Options: | 01
= Data Acquisition L o L L
Poll Serial Number. | 1866018 | Manufacture Date: | 06/21/2005
Advanced r i 3
[ |
Remote Config
B Frequency. | 915500 | MHz  Center Offset: |-B.500KHz (0XFFF3) |
RF Board
Bereral THIR Configuratigue8200, DTN v
System Parameters Transmitgfower: o
WAN Paramaters O Towsslpower
comt 1 - low power
DataHub Camm 2- medium power
Monitor List Functians 3 - high power
T — —
& Status
ﬁ\sconneﬁ | Ee—read ) | l i gean e 1 £

Fig. 8.16: Transmit Power Setting

8.8.3 Poll the Monitor again. If you receive an RSSI value between 75 to 90 dBm,
repeat steps 8.7.6 through 8.7.8 above for each Monitor installed on site.

8.8.4 Upon completion, click on button then close BinComm.
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Section 9

Calibration of Pressure Transducer

9.0 Calibration of Pressure Monitor

Since the Sentry* Pressure Monitor uses analog pressure transducers to allow the Monitor to
sense the pressure on a line, these devices will need an initial calibration and require periodic
calibration to keep the devices accurate. Calibration requires associating each transducer with
the appropriate port on the Monitor and the setting the zero pressure point. We recommend
calibration of pressure transducers on a bench top or calibration con be performed when
installed on the pipe. Use appropriate precautions. Vent the transducer to atmospheric

pressure.

9.1 Introduction
9.1.1 Loosen the Monitor enclosure
cover and open the Monitor

9.1.2 Connect 4-pin connector on the
Configuration cable to P2 on the
Monitor PCB.

9.1.3 Connect the DB9 serial
connector on the Configuration
cable (P/N SX1000-CCM) to the
serial port on your PC.

9.2 Calibration via BinComm

A wanne A

Explosions may result in death or serious injury.
Do not remove the monitor cover in an explosive
atmosphere. Perform onsite software configuration
and connect hardware away from hazardous location.

9.2.1 Open BinComm software if not already running on your system.
9.2.2 From the BinComm main menu screen, click on File > COM Configure.

9.2.3 Verify the Monitor is communicating with the appropriate COM Port, the Baud
Rate set to 57600 and Config N,8,1. Fig. 9.1 (See Section 8.3, Configure COM

Port for additional details)

Communication Parameters

Maoderm Port Setup

Port: | comt
Init |
Dial Prefi:
[I&pecial Character
[V] Interpret Macra Characters
[ Download Detail
Frogramming

MSF430 DLL: |

Liata Path
CAPragram Files\BinCamm

| Defautt Report: | v
[¥] TAPI Modem Dietail

[IHonor CTS during T Macra

3]

Diowhload Port v

1 Browse

[ o

[ cancel ]

[ Fort ]

Fig. 9.1: Verify Communication Configuration
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Section 9 Calibration of Pressure Transducer

9.2.4 On the floating terminal screen, assert rts (Alt-R or click on “rts”). This awakens
the Monitor from sleep mode. (Fig. 9.2)

9.2.5 Type a c at the Cmd> prompt (Cmd>c) to enter the Calibration Mode. Fig. 9.2

o COM7 57600.N. 8.1

0.029 BinComm Version: v1.56/080/1.42
0.029 started: 7/19/2005 15:40:04
0.036 [TineInitialize API version = 00020002]
0.290 [opened Legacy Modem 0 Device COM7]

[sLP]
[wak] [ 6/25/05 23:11:47] [Monitor2020 version: 3.86 Config: EA softopts: €2 pIP: Cl Debug:8
[Startup: INT NrmliPwrDwn] [Exts: /XIRG /PRGCTS]

standard Hardware

(Rrs )| Car )| (e )| IEEH KN IEE
Fig. 9.2: Enter Calibration Mode

9.2.6 At the calibration command (CalCmd>) prompt, type the number of the port you
wish to calibrate (i.e. p1, p2, p3 or p4). For this example, we will use p1. Data for
the active port will display. Fig. 9.3

CalCmd>pl
Active Port 1 Current Offset=0 Span=0 Range=0 Conversion=0 Height=0
CalCmd Port 1>

2 COM?7 57600.N.8.1

0.036 [lineIinitialize API version = 00020002]

[ ]0.290 [opened Legacy Modem 0 Device COM7] —=

sSLP

[wak] [ 6/25/05 23:11:47] [Monitor2020 version: 3.86 Config: EA Softopts: C3 DIP: Cl1 Debug:8
[startup: INT Nrmi1PwrDwn] [Exts: fXIRQ /PRGCTS]

istandard Hardware

a
a

active Port Port 1 Current Offset=0 Span=0 Range=0 Conversion=0 Height=0

alcmdPort 1> 4

Fig. 9.3: Active Port Current Reading

Note: The values shown above are typical the first time, actual values may differ.

9.2.7 If this is not a First Time calibration, check the current transducer reading. To
check current transducer reading, at the CalCmd Port 1>, type the letter d to
display data. The value after Pressure is the current pressure on the transducer.
Fig 9.4

5 COM7 57600,N,81

A

[sLP] A
[wak] [ 6/25/05 23:11:47] [Monitor2020 version: 3.86 Config: EA Softopts: C3 DIP: C1 pDebug:8
[startup: INT NrmlPwrDwn] [Exts: /XIRQ /PRGCTS]

alcmd>pl
active Port Port 1 current offset=0 Span=0 Range=0 Conversion=0 Height=0

I
|

—_—) i alcmdrort 1>d
|

[ 5
|
0
3
=5
-
=]
b |
=
[
)
|

W
|:%

I I (s )| (o )| Coea ) NEE N I D

Fig. 9.4: Current Pressure Reading
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9.2.8 Set Offset Automatically
Set the offset automatically.

NOTE: Ensure the transducer has no pressure on it and that each transducer has a
different offset typically in the range of 327 to 491. An offset return of less than 20
indicates the transducer is either not plugged in or the wrong port selected.

To set the offset automatically, type o and hit <Enter>.

o) BinComm COM4 57600,N,8,1
Filz Comm Port  Madbus  Ukiity  Help

alCmd=pl
ctive Port Port 1 Current Offset=0 Span=0 Range=0 Conwersion=0 Height=0
alcmdrPart 1=d
Fressure=0 FSI
alcmdrart 1=o
m— |l f 5 e t=437
alCmdrort 1= b

[IB153

< |

EXE X (R )| Con | (e )| SR EED I D

[BOWNLOAD)| (NG 106 | (mac )| (mam)| (com )| (aid J|cOM4 67600 N8 1 1:01:11
Fig. 9.5: Set Offset

9.2.9 Save Offset Value
Type w and hit <Enter> to write and store offset in the Monitor. Fig 9.6

4 BinComm COM4 57600,N,8,1
File Comm Port Modbus  Litility  Help

alcmd=pl 'y

ctiwe Port Port 1 Current Offset=0 Span=0 Range=0 Conwersion=0 Height=0 —

alcmdrort 1= v
| >

<
BT T (RS )| ()| (et )| N N IO D
[DOWNLOAD]| (NG L0 | Cmae )| ()| Ccom J| [Cdid_J|[COM4 &7600.N &1 11:23:37
Fig. 9.6: Save Offset

9.2.10 Set Range of Pressure
To set the range of the pressure, type r plus the transducer range and hit
<Enter> key (in the example below the transducer pressure range is 1000)
(r 1000) <Enter>

4 BinComm COM4 57600,N,8,1
File Comm Port Modbus Uty Help

alCmdrort 1-d
Fressure=0 FSI
alcmdrort 1=o
ffser=437
alcmdrort 1=r 1000
Range=1000
alcmdrort 1=l

<
T T (R7s )| (o )| (e )| IS I IE 2D
(DOWNLOAD)| (1O L0G | Cmac J| (mdm]| Ceom )| Caig J||COM4 57600 3,1 11.05:49
Fig. 9.7: Set Range

18 [

|£

| >
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9.2.11 Save Range Value
Type w and hit <Enter> to write and store range in the Monitor. Fig

4 BinComm COM4 57600,N,8,1
File CommPort Modbus  Lility  Help

alcmdPort Lew A
Update EEPROM
alcmdrort 1=+ 1000
Range=1000
alcmdrart Llaw
Update EEFROM
alcmdPort 1= M
| >

<
T BT (s | (o )| (oo | IEEH IGEN| E
(DOWNLOAD]| (1O L0G | Cmae J| ()| Ceom J| (Coig J|[COM4 S7600.N &1 11:24:18
Fig. 9.8: Save Range

9.2.12 Set the Span

To ensure accuracy of the pressure reading the pressure transducer span needs
to be set and stored in the Monitor. A simple calculation is required to determine
the span.

9.2.12.1 To set the Span Value, you need the span number located on the lower
left corner of the label. Fig 9.9

Calculating of the span value:

Transducer span = 3.955 volt (value on transducer label)
Span value = 4096 x (transducer span in volts / 5volts)
Span value = 4096 x (3.955/ 5.00)

Span value = approximately 3240

9.2.12.2 Type s 3240 <Enter> a

9/ BinComm COMS 57600,N,8.1
File CommPort Modbus  Uiliy  Help

aldmdrart L=w -
Update EEPROM =
alCmdFort 1=s 2240
Span=3z40
alCmdFort l=w
Update EEPROM
alcmdrort =1

< |
X TN (75 )| (ot )| (e )| I EE I E

[DOWNLOAD)| (N0 L0G ]| [mac ]| (mdm]| [corn | (CdidJ||COME 57600 N &1 1250710
Fig. 9.9: Set Span

9.2.13 Write data to storage:
Type w <Enter>
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9.2.14 Recheck all of the values to ensure they are correct:
Type pl1 <Enter>

a BinComm COMS 57600,N,8.1
Eile CommPort  Modbus  Utility  Help

alcmdFort 1w E
Update EEFROM
alcmdrPort 1=5 3240
Span=3z40

alcmdrort 1w
Update EEFROM
alcmdrort 1=

< |
I BT (Rrs | (ot )| (erea )| IEEH KN I
[OWNLOAD)| [ 1O L0G | (mac ]| (mam )| Ceam | Caid J|[COMS 57600 4. 125010
Fig. 9.9: Save Span

|

L

9.2.15 Repeat calibration procedure starting with step 9.2.5 for each additional pressure
transducer port.

9.2.16 Exit Calibration Mode:
Type x <Enter>

9.3 Calibration of Pressure Transducer via BinComm & DataHub
9.3.1 Open BinComm software if not already running on your system.
9.3.2 From the BinComm main menu screen, click on File > COM Configure.
9.3.3 From the Cmd> prompt type CAL.

9.3.4 At the calibration command prompt, type PD1 to calibrate analog output port
number 1.

9.3.5 Type O and hit <Enter> key then type 800 to enter offset value.

9.3.6 Type S and hit <Enter> key then type 3200 to enter span value.

9.3.7 Type W and hit <Enter> key to save the calibration of analog output port 1.

9.3.8 Repeat steps 9.3.4 through 9.3.7 for each port containing a pressure transducer.

2, COMS 57600.M.8.1

ctive DAC Port 1 current Offset=0 span=0
alcmd pAacC 1>
[RTC 0B/24/05816:09:00] [Batt=6.364 GOOD] [Charger=7.771][upMonRefresh]

DAC 1>800

DAC 1>w

EEPROM DAC Output 1
DAC 1>s

DAC 1>3200

DAC 1>w

EEPROM DAC Output 1

DAC 1>
[RTC 0B/24/05816:10:00] [Batt=6.393 GooD] [Charger=7.067][upMonRefresh] =~

. *
[ txd [| rxd_|fuc]jermm|jerram] oo ] ot ] |

Fig. 9.11: Calibration in DataHub
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10.0 Calibration of Temperature Sensor

The Sentry* Temperature Monitor uses analog temperature sensors to allow the Monitor to
sense the temperature accurately; these devices will need an initial calibration and require
periodic calibration to keep the devices accurate. Calibration requires associating each
temperature sensor with the appropriate port on the Monitor and setting the zero pressure point.
We recommend calibration of temperature sensors on a bench top or calibration can be
performed when installed on site. Use appropriate precautions.

10.1 Introduction

10.1.1 Loosen the Monitor enclosure
cover and open the Monitor

10.1.2 Connect 4-pin connector on the

A warnne A

Configuration cable to P2 on Explosions may result in death or serious injury.

the Monitor PCB. Do not remove the monitor cover in an explosive

10.1.3 Connect the DB9 serial atmosphere. Perform onsite software configuration
connector on the Configuration and connect hardware away from hazardous location.

cable (P/N SX1000-CCM) to the
serial port on your PC.

10.2 Calibration of Temperature Sensor via BinComm

10.2.1 Open BinComm software if not already running on your system.
10.2.2 From the BinComm main menu screen, click on File > COM Configure.

10.2.3 Verify the Monitor is communicating with the appropriate COM Port, the Baud
Rate set to 57600 and Config N,8,1. Fig. 10.1 (See Section 8.3, Configure
COM Port for additional details)

Communication Parameters 3

Modem Port Setup

Port: | comt

Init
Dial Prefix: | | Default Report: W

[ 8pecial Character [¥] TAPI Madem Detail
V] Interpret Macro Characters
[IHonor CTS duting T Macra
[ Download Detail

Diownload Port v |

Prograrmming
MSP430 DLL:

Data Fath

C:‘.tl.:'.mgram i-;il-és-iE-i-inComm 1 Browse

Cox ] (emn]) (o)

Fig. 10.1: Verify Communication Configuration
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Section 10 Calibration of Temperature Sensor

10.2.4 On the floating terminal screen, assert rts (Alt-R or click on “rts”). This awakens
the Monitor from sleep mode. (Fig. 10.2). The

10.2.5 Type a c at the Cmd> prompt (Cmd>c) to enter the Calibration Mode. Fig. 10.2

2 COM?Z 57B00.N.8.1

0.029 BinComm Version: v1.56/080/1.42

0.029 started: 7/19/2005 15:40:04

0.036 [TineInitialize API version = 00020002]

[ ]0.290 [opened Legacy Modem 0 Device COM7]

SLP

[wak] [ 6/25/05 23:11:47] [Monitor2020 version: 3.86 Config: EA softopts: €2 pIP: Cl Debug:8
[Startup: INT NrmliPwrDwn] [Exts: /XIRG /PRGCTS]

standard Hardware

md>c

(75 )| (]| ek |
Fig. 10.2: Enter Calibration Mode

10.2.6 At the calibration command (CalCmd>) prompt, type the number of the port you
wish to calibrate (i.e. p1, p2, p3 or p4). For this example, we will use p1. Data for
the active port will display. Fig. 10.3

e Cmd>
e Enter calibration configuration mode:
e Cmd>c

CalCmd>

e Select the port number to calibrate determined by the port the transducer is plugged
into. If this is a single temperature sensor hard mounted to the Monitor, it will be 1.

e CalCmd>pl
Active Port 1 Current Offset=0 Span=0 Range=0 Conversion=0 Height=0
CalCmd Port 1>
10.2.7 Set Offset
10.2.7.1 Set the offset to 1 to indicate that this port has a temperature probe attached:

10.2.7.2 CalCmd Port1>0 1
Offset=1

10.2.8 Save Offset Value
Type w and hit <Enter> to write and store offset in the Monitor.

CalCmd Port 1>w
Update EEPROM

10.2.9 Recheck all of the values to ensure they are correct:

Type pl <Enter>
. CalCmd Port 1>p1
Active Port 1 Current Offset=1 Span=0 Range=0 Conversion=0 Height=0

10.2.10 Repeat calibration procedure starting with step 10.2.5 for each additional
temperature sensor port.

10.2.11 Exit Calibration Mode:
Type x <Enter>

. CalCmd Port 1>x
Cmd>
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Section 11

Reset System

11.0 Reset System

Always reset the Sentry System upon completion of an initial installation or after software
updates in the Sentry Monitor or Sentry DataHub to store new settings. If an unusual event
occurs in the area and you receive partial data or data that appears to be inaccurate, reset the

system. To reset the system, perform the following steps:
11.1 Reset Sentry DataHub

11.1.1 Open BinComm software if not already running on your system.

11.1.2 Connect the DB9 pin connector end of the

cable to the DataHub and the other end to

an available COM port on your computer.
11.1.3

other than COM 1, see Section 8.3 for
configuring COM Port.

Verify BinComm is set to communicate with
the DataHub via the correct COM port (i.e.
COM 1). If the cable attached to a COM port

Do not make this connection
unless the area is known to be
non-hazardous.

11.1.4 Click on to assert and establish communications with DataHub.
11.1.5 Click on Comm Port then Connect to DataHub on the BinComm main menu

screen.
11.1.6 Click on the button-
11.1.7

File Transfer Comm Port  Initislize Utlity Help

Select the Functions in the tree control. Figure 11.1

DatelTime
Date and Tirme:

Data Acquigflion

Time Zone: | Pacific Daylight Time
Advanced
Remate Config
Expert

RF Board

General

System Parametgrs

WA Paramete#

COomM1

DataHub Comm

Manitor List

unctions

Reset
Clear Memory

Init Memary

InitRTC

Init AD

e

Fasgword

[ GetTime H SetTime

b

Disconnect ]|[ Re-read | ‘

Figure 11.1: BinComm System Reset Screen

11.1.8 Click on the button.
11.1.9 Click on the button.
11.1.10 Click on the button.
11.1.11 Click on the button.
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Section 11 Reset System

11.1.12 Click on the button.
11.1.13 Click on the button.
11.1.14 Click on the button.

11.2 Reset Sentry Monitor

A WARNING

Explosions may result in death or serious
injury. Do not remove the instrument cover
to the menitor in an explosive atmosphere.
Remove the monitor from the hazardous
location and then open the cover and
replace the battery.

11.2.1 Unscrew and remove Monitor enclosure cover.
11.2.2 Locate the reset button on the PCB Assembly. Figure 11.2

Figure 11.2: Monitor Reset Button

11.2.3 Press and hold the reset button for 10 seconds.
11.2.4 Reinstall the cover to enclosure housing and screw down until snug.
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Section 12

Battery Power

12.0 Battery Power

12.1 Low Battery Power Indicator - Sentry Monitor

12.2

The low battery power indicator for *
the Sentry Monitor is located in the
Monitor Data Packet byte #2. Each
Monitor will frequently send a “Data
Packet”

I

I
Review the Data Packet information |
and if you receive a Battery Voltage =
reading of 3.0 or less the battery I
should be replaced as soon as I
possible.

See Fig. 11.1 for an example of a
partial data packet.

Bytes = ID + CMD_MONITOR_SENSOR_DATA_EX

22=24

01 2 3 4

00 8F 00 00 00 oo 00

(1 T T I I

I ] 1 - VRef

1 1 1 I ---- Last DataHub RSSI

I | | -—-—-- Battery Voltage
| --—- Sensor Number / Flags

| ---- Monitor Type
--—- Response Code
1D

View Battery Power via DataHub

FIG. 12.1: Example Monitor Data Packet

To access and view voltage for the battery in the Monitor via the DataHub, open the
BinComm software if not already open and running in the background on your system.

12.2.1 On the BinComm main menu screen click on Comm Port > Connect to

DataHub > Connect.

12.2.2 Click on Poll > Poll Monitor. Fig. 12.1

File Transter CommPort Initimlize  Utiliyy  Help
DaIHUD Monitar Data
e Monitor#: | 1 Poll Monitor Clear DataHuh Data
Data Acguisi§on
| [Iclear Rety
Ltz
Remote Config Fila: Append -
Expert
RF Board T | Pckt| Raw Data Interpreted Data
General
Systern Parameters
WIAR Parameatars
Com1
DataHub Comm
Manitor List
Fig. 12.2: Poll Monitor
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Section 12

Battery Power

12.2.3

Read the “Battery Voltage” located on the lower left section of the main menu
screen. Figure 12.3
File Transfer Comm Fort Initialize  Utility  Help

= DataHub I and Password
ARG Identification: | 0000000000 Password:
= Dvata Acguisition

Poll Location Mame:

Advanced

Remote Config General

Expert Board Type: Board Rewv:
RF Board X
eEmeE] Sefial Number: | 1747025
System Parameters Soft Options: | E1 [RF Enabled] [MOWARN MODULE] [2027 RF] [External YRef]
WAN Parameters
comt Firrmweare | 1.3 Manufacture Date: | 51272005
e Initial Status Bits: | FF | O 81 O watch Dog
DataHub Cornm O RF Wakeup (O DB CTS Active
Monitor List (OIALRM (O DBIRI

O Power On

(O LD Installed
Solar Panel Voltage: | 7.573

(¥ Erial Option Board Prewegt
Battery Voltage: | 6.430

.Disconnect Re-read .
FIG. 12.3: Monitor Battery Voltage

12.3 Removing and Replacing Battery in Monitor

12.3.1
12.3.2

12.3.3
12.3.4
12.3.5

12.3.6

12.3.7
12.3.8

12.3.9
12.3.10

12.3.11

12.3.12
12.3.13
12.3.14
12.3.15

A warNING A A  warnine A

The replacement battery MUST be a SAFT

Explosions may result in death or serious lithium  thionyl chioride (Li-SOCL ) battery
injury. Do not remove the instrument cover pack (3.6 volts, Size D, OleumTech PN:
to the monitor in an explosive atmosphere. S$X1000-BP2) specifically designed for use in
Remove the monitor from the hazardous the Sentry” Monitor. Use of a battery other
location and then open the cover and than this battery pack may negatively affect
replace the battery. device performance, void the warranty and

may result in an explosion.

Remove enclosure.

Turn Power switch to the OFF position as indicated on the PCB. Ensure that
both switch levers are in the OFF position.

Carefully remove battery cable connector.
Remove thumbscrews from assembly.

Carefully remove the PCB assembly from enclosure housing. Ensure that the
assembly is in a horizontal orientation while being removed.

Remove battery pack from enclosure housing by gently lifting from base of
battery cable.

Place new battery pack in enclosure housing.

Ensure that the connection of battery pack assembly leads outside the
enclosure housing.

Reinstall connector onto the gold fingers of the assembly.

Ensure that the screw hole aligns with bracket screw holes and reset button
with clearance hole on assembly before installing.

Ensure that reset button has proper clearance with the through hole on board
assembly.

Install the thumbscrews on assembly.

Reconnect the battery cable connector to assembly.

Turn POWER switch back to the ON position as indicated on the PCB.
Reinstall the cover to enclosure housing. Screw down until snug.
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Section 13 Maintenance

13.0 Maintenance

General Maintenance

The Sentry Monitor is easy to maintain and does not require periodic system checks. A
yearly visual inspection for the following is all that is generally needed:

o Is the Monitor still securely fastened to the mounting location?
0 Are there any visible signs of corrosion, cracks or residue build-up on the unit?
0 Has anything about the intended use of the original application changed?

If the Monitor is securely fastened, with no signs of corrosion, cracks or residue build-up,
or if nothing has changed about the location of its intended use, the Monitor should
continue to operate within designed specification.

If the Monitor is not securely fastened, or if there are signs of corrosion, cracks, residue
build-up, or if there has been a change about the location of its intended use resulting in
undesirable performance, contact the manufacturer for service instructions.
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Section 14

Model Numbers

14.0 Model Numbers

Depending on the number of analog in ports on the Monitor, the SM1X00-XXX series of

Monitors can be configured to 10 (ten) versions or model numbers (See Table 1). As noted in

the table the first X, which is the fourth character in the model number, indicates the type of

Analog In Monitor. The fourth character in the model number (SM1100-XXX) indicates the pre-

configured monitor type (i.e. 0 = Pressure Monitor, 2 = Temperature Monitor and 3, 4 or 5 =
combination Pressure & Temperature Monitor). The eighth and ninth character in the model
number (SM1X00-AN1) indicates the class category (i.e. AN = analog in). The tenth (last)

character in the model number (SM1X00-XX1) indicates the number of analog in connections
in the adaptor attached to the Monitor enclosure (i.e. 1, 2, or 4).

Model Number | Description
SM1000-AN1 Pressure Monitor (Pressure Monitor w/1 Input)
SM1000-AN2 Pressure Monitor (Pressure Monitor w/2 Inputs)
SM1000-AN4 Pressure Monitor (Pressure Monitor w/4 Inputs)
SM1100-AN1 Temperature Monitor (Temperature Monitor w/1 Input)
SM1100-AN2 Temperature Monitor (Temperature Monitor w/2 Inputs)
SM1100-AN4 Temperature Monitor (Temperature Monitor w/4 Inputs)
SM1200-AN2 Pressure & Temperature Monitor (w/1 Pressure & 1 Temperature Input)
SM1300-AN4 Pressure & Temperature Monitor (w/2 Pressure & 2 Temperature Inputs)
SM1400-AN4 Pressure & Temperature Monitor (w/3 Pressure & 1 Temperature Input)
SM1500-AN4 Pressure & Temperature Monitor (w1 Pressure & 3 Temperature Inputs)
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Section 15 Specifications

15.0 Specifications

Sentry* Pressure Monitor
e Memory
60 KB FLASH,

2 KB RAM
1 MB external serial FLASH ]

1 - RS232 COM Port (internal) [

e /O Interface “1

e Pressure Transducers |
Range: 0 to 5,000 PSI

Accuracy: 0.5% of FS Span (combined linearity,
hysteresis and repeatability)

Pressure Cycles: 10 million (minimum) o
Pressure Overload: 2X rated pressure

Burst Pressure: 5X FS or 20,000 PSI (whichever is
less)

Long-Term Stability - + 0.025% of FS span (typical)
Pressure Port Material: 17-4 PH Stainless Steel

e Communications
Type: ISM, FSK modulation, Direct Sequence Spread Spectrum (DSSS) Burst
Frequency: 902 — 928 MHz (868 MHz and 2.4 GHz optional)
Deviation: 600 KHz
Data Rate: 9.6 to 57.6 Kbps
Receiving Sensitivity: -104 dBm for 38.4 Kbps
Range: Approximately 1,000 to 4,000 feet based on terrain and antenna

e Power
Battery:
1 - 3.6 V lithium battery pack
Power Consumption: 45 mA max., read peak, average sleep mode 250 pA

e Environmental Limits
Temperature: -30° to 85°C
Humidity: O to 95%, non condensing

e Compliance
Designed to meet Class 1, Division 1 requirements
Designed to meet FCC Part 15 requirements
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Section 15 Specifications

Sentry*Temperature Monitor

e Memory
60 KB FLASH,
2 KB RAM
1 MB external serial FLASH

e |/O Interface ]
1-RS232 COM Port (internal) |

e Temperature Sensor [1
Temperature Range: s
Accuracy: =
Alpha RT Curve:

Resistance at 25° C:
Temperature Cycles: Ry
Probe Material:

e Communications
Type: ISM, FSK modulation, Direct Sequence Spread Spectrum (DSSS) Burst
Frequency: 902 — 928 MHz (868 MHz and 2.4 GHz optional)
Deviation: 600 KHz
Data Rate: 9.6 to 57.6 Kbps
Receiving Sensitivity: -104 dBm for 38.4 Kbps
Range: Approximately 1,000 to 4,000 feet based on terrain and antenna

e Power
Battery:
1- 3.6 V lithium battery pack
Power Consumption: 45 mA max., read peak, average sleep mode 250 pA

e Environmental Limits
Temperature: -30° to 85°C
Humidity: 0 to 95%, non condensing
e Compliance

Designed to meet Class 1, Division 1 requirements
Designed to meet FCC Part 15 requirements
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Sentry* DataHub Lite

e Memory
1-RS232 or RS485 COM Port (software configurable)
RS232: Data rate from 300 up to 115.2 Kbps
RS485: half or full duplex (selectable)
1 - RS232 Configuration Port

e 1/O Interface
2 - Discrete Inputs
2 - Discrete Outputs

e Dimensions
5.15" x 3.27" x 1.14” (L x W x H)

e Weight
0.5 Ibs

e Communications
Type: ISM, FSK modulation, Direct Sequence Spread Spectrum (DSSS) Burst
Frequency: 902 — 928 MHz (868 MHz and 2.4 GHz optional)
DSB Bandwidth: 600 KHz
Data Rate: 9.6 to 57.6 Kbps
Receiving Sensitivity: -104 dBm for 38.4 Kbps
Range: Approximately 1,000 to 4,000 feet based on terrain and antenna

e Power
External: 9 to 24 VDC power supply
Power Consumption: 10 mA sleep mode; average 25 mA

e Environmental Limits
Temperature - -30° to 85°C
Humidity — 0 to 95%, non condensing

e Compliance
Designed to meet Class 1, Division 2 requirements
Designed to meet FCC Part 15 requirements
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