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1.0 Purpose

This document describes how to use the SEC 3500 Operator Interface (Ol) Panel,
from a basic operator user perspective (not for setup configuration or maintenance; see
the separate manual’s for each operator user class and the startup basics manual). It
describes the basic operation, basic screens and basic screen/menu navigation. This
document is NOT a detailed all-encompassing Supervisor or Technical User’s Manual.
This manual is part of a documentation pack that contains all necessary information for
using, starting up, configuring and enabling higher-end functionality, and is the second
manual in the pack necessary for getting started.

2.0 Overview

The SEC 3500 Ol Panel drives and masters the SEC 3500 Modbus 485 Digital
Gas Monitoring Loop, based on the loop-attached SEC 3100 Digital Gas Transmitter
slaves. It draws information from all SEC 3100 Digital Gas Transmitters on the loop into
a single location, where all information is accessible and configurable. In addition, it adds
features for controlling separate SEC Modbus 485 Relay modules, allowing a central
coordinated command and control center for a given loop.

The SEC 3500 Ol is a self-contained standalone intelligent touch-screen Human
Machine Interface (Operator Interface Panel). It contains various communication ports
for RS485 communications, RS232 Gas Status Text Dumps, and 10/100mb Ethernet for
Web-based services. It also contains a compact flash card socket for software updates and
data logging. It operates on 24vdc, and permanently stores its program and non-volatile
data in internal flash memory- There are NO disk drives.

3.0 First Time Setup/Updating Setup

The very first time you turn on the SEC 3500 with a SEC 3500 Modbus 485
Digital Gas Monitoring loop connected with SEC 3100 Digital Gas Transmitter slave(s)
attached, you may have a blank main screen once it is powered up, such as this:

SENSOR
ECTROR
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If so, then this is either the first time the 3500 has been powered on, or you do not
have the Gas Monitoring loop setup/configured properly, or you have not detected any
SEC 3500 compatible devices yet. Otherwise, if at least one compatible device is
connected, online and had been setup previously, then at least one of the sixteen zone
summary boxes would be green- see below:

B0 OI- Version 2.1: Production Campus Loop

T2z ok 3 OK [z OK
j ’“?“-ﬂi‘”? 1 SE

SENSOR

ELECTRONICS

78 OFE [ OF
Power Genera

12 0K |43 ©OE [t OK
General Asse High Voltage Water Treatm

p
-

Not Logged On

(Menu'Button Areas)
If this is the first time startup, or scanning the loop for new devices, refer to the
“Startup Basics Guide” and “Supervisor’s Manual” to establish the panel.

4.0 Basic Screen Navigation

The goal of this section is to describe the basic screens and their touch-screen
navigation methods that provide the normal operational information at all the different
information levels:

e Level 1- Device. Information is captured at the lowest level; every SEC 3100 Digital
Gas Transmitter device connected to the SEC 3500 Primary Modbus Gas Transmitter
Loop. Under normal operation, only Gas level and Transmitter status is captured for
each SEC 3100 device on the loop, once per scan, repeated infinitely.

e Level 2- Zone. Per scan, Gas levels and alarm states are collected, sorted and
summarized into the sixteen different zones shone on the “Main Zone Summary”
screen. Each device can only be assigned to one of these sixteen zones. The highest
alarm level (highest possible level is a Fault) of all devices in each zone determine
each zone alarm rollup level.
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e Level 3- Global. Then, all zones are rolled up together to create a single global status
for the particular SEC 3500 Loop, which again will be the highest alarm level of all
the sixteen zones. If there are SEC Modbus 485 Relay Modules connected to the
Loop, with coils assigned to either individual SEC 3100 devices, individual zones, or
to the Loop global status levels, the assigned Boolean logic formulas are applied to
each assigned coil and the coil energize/de-energize results are applied. Following
this, if the RS232 Gas Status Text Dump (StatCast) feature is enabled, then its next
window of data is output. Then the loop is repeated infinitely.

This now forms the basis for how the information is displayed, as follows:

e Main Zone Summary. This shows both the Level 3 Global Alarm status in the
borders of the screen, and the individual Zone Alarm status (Level 2) for each of the
sixteen zones in sixteen individual boxes within the inside of the global borders.
These global borders will contain the global status (encoded in colors and flash rates)
in this same way for all of these basic operations screens at all three levels.

e Bus Summary. This shows all devices (Level 1) that are on the 3500 loop. Each
device, regardless of zone, is shown in a simple small box, and all devices can be
viewed by scrolling back and forth 8 devices at a time. The borders depict the Global
Alarm status (Level 3).

e Zone Details. This shows all devices (Level 1) that are in a specific zone. Each
device within the zone is shown in a simple small box just like the bus summary
screen, and all devices can be viewed by scrolling back and forth 8 devices at a time.
The borders depict the Global Alarm status (Level 3).

e Device Summary. This shows the Gas and Alarm status for a specific SEC 3100
device (Level 1). The borders depict the Global Alarm status (Level 3), yet a
summary icon at the top-right indicates the device alarm status.

e Sensor Details. This shows all basic parameters as well as Gas and Alarm status
information for a specific SEC 3100 device (Level 1). The borders depict the Global
Alarm status (Level 3), yet a summary icon at the top-right indicates the device alarm
status.

4.1 Main Zone Summary Screen

The Main Zone Summary screen, as previously generalized, depicts the highest
alarm levels for all devices within each zone, and the highest alarm level of all of the
zones in the Loop global status. Zones are depicted as sixteen different boxes within the
borders, and the borders indicate the Loop global status. This screen is the primary
default and normal operation screen. All other screens eventually time out and will
ultimately fall back here. When this screen times out, then the screen saver is shown; and
when the screen saver is touched, it returns to this Main Zone Summary screen. Now let’s
examine the parts and information contained, see the screen-shot on the following page.
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Main Zone Summary Screen- Global Status Borders:

08/09/2006 12:15 %

4.1.1 Main Zone Summary Global Status Borders

These borders, present not just on the Main Zone Summary screen, yet also on all of
the major operations screens, show the color of the global alarm status:

1) Green - for “OK” or normal operations (not flashing- steady), no

alarm or fault conditions in the global status, any zone, or any
device that is on-line.
2) Yellow vellow for “Low Alarm” conditions, flashing to gain attention

(and no fault conditions); for the global status, or for one or more
zone(s) and for one or more device(s) that is/are on-line.

3) Orange - for “Mid Alarm” conditions, flashing to gain attention (and
no fault conditions); for the global status, or for one or more
zone(s) and for one or more device(s) that is/are on-line.

4) Red for m “High Alarm” conditions, flashing more erratically to gain

attention (and no fault conditions); for the global status, or
for one or more zone(s) and for one or more device(s) that is/are on-line.
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5) Red for m “Fault” conditions, flashing to gain attention (not
erratically); for the global status, or for one or more

zone(s) and for one or more device(s) that is/are on-line, or for a device that has been
deemed off-line.

6) The alarm status text (bottom-middle box, just above the bottom global status border)
also shows the same coloring with the words as follows; Normal condition (not

flashing- steady): Low-Alarm condition (flashing): Low Alarm

Mid-Alarm condition (flashing): - High-Alarm condition (erratic

flashing): And Fault condition (flashing):
ashing) nd Fault condition (flashing) Eault

4.1.2 Main Zone Summary Screen- Zone Status Info

ISE

SENSOR

ELECTROMNICS

1) There are sixteen zones, gAd sfore sixteen padividual zone status boxes on the
screen. They indicate;
a) The Zone Number,
b) The Zone Status Text and Status Color (never flashes) as described in section
4.1.1 previously for the global alarm status box,
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Main Zone Sumnrnary

c) The Zone Name,
d) The Zone Status Icon;
i) OK,

i) Low Alarm,

iii) Mid Alarm, g

iv) High Alarm,

v) Fault,

e) The Zone On-Line Device Count.

|SE

SENSOR
ELECTROMNICS

08/09/2006 12:15
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4.1.3 Main Zone Summary Screen- Status Bar

1)

2)

3)
4)

5)

(D

|SE

SENSOR
ELECTROMNICS

Main Zone Summary

Screen Label & Navigation.

a) Press to toggle between
Main Zone Screen and
Bus Summary Screen.

Global Alarm Status Text- (As

previously described in 4.1.1).

Press this to display Alarm Summary.

Communications Currently Reading Bus.

SEC 3500 Clock Date and Time Display (Press

to enter the Clock change screen.

SEC Logo- Press to bring up the SEC Main Menu.

Current Operator Logged On to the SEC 3500 Panel

(Operator is default without a logon), and Time Remaining before

Auto-Logoff.

Summary screen.
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4.1.4 Main Zone Summary Screen with Alarms

’ 2 Low Alarm 73 Mid Alarm I Mid A

SENSOR

ELECTROMNICS

T 713 Low alarm J

High Ualtage ‘

Main Zone Suminary (@G EEN iy 09/27/2006 23:23 =13

1) Note that the each zone maintains it own rollup status of all of its assfgned devices,
which is separate fro e global rojlup loop status shown in the borders and in the
global rollup status text in the bottom bar.
2) This zone contains an SEC Relay Module.
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4.2 Screen Saver

The screen saver only appears when the Main Zone Summary screen has not been
touched or a key activated by an operator for the screen saver timeout period, initially set
from the factory at sixty seconds. When this occurs, the Main Zone Summary screen
disappears and the screen saver appears:

SEC\3508 0I- Version 2.1: Production Campus Loop

(In Screen Saver— touch screen to exit)

1) The Screen Saver Text rolls Of the screen to the bottom of the
screen in three distinct moves {top, middle, bottom) and repeats itself forever, or until
the operator touches any portion of the screen, transitioning back to the Main Zone
Summary screen. As each roll is made from top to middle, middle to bottom, bottom
back to top; the text and graphics in the position that is moving from will become
invisible, and the text and graphics for the next position will become visible. In the
example above, the top became invisible, the middle become visible, and the bottom
remained invisible.

2) During the screen saver, the contrast and brightness of the screen are reduced to save
the life of the panel LCD elements.

3) If an alarm or fault condition occurs, the global icon associated with certain alarm
level will also be displayed with the text, so that attention is drawn to the SEC 3500
panel, and the alarm speaker will also be beeping and the screen will be flickering.
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4.3 Transitioning from Main Zone to Bus Summary

SENSOR
ELECTRONICS

Main Zone Summary

1) By pressing on the bottom status bar button “Main Zohe Summary”, the screen will

change to the “Bus Summary” screen. This can also be accomplished by bringing up
the Main Menu, choosing “Select Screen” and selecting “Bus Summary”.

Overall SEC Bus Summary SE

SENSOR
ELECTRONICS

Devices Configured: 254, On-Line: 254, Off-Line: 000
(001 o0.00 10z oo1| (002 o.o0 Io: oo2) (003 0.00 ID: 003

Sensor Sensor

(o0& .00 10: o4

Sensor Sensor

(005 o0.0 0= oos| [o06 0.00 ID: 00| [O07 0.00 ID: 007

Sensor Sensor

08 0.00 ID: 008

Sensor Sensor

Bus Summary 08/09/2006 12:34

To transition Back to Main Zone Summary Screen, Press this button. More on this screen
later.
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4.3.1 Transitioning From Main Zone to Alarm Summary

a17 817

FF SEC 3500 0I- Version Z.1: Production Campus Loop

i OK i2 0K 3 OK 4 0K

Oxygen Senso Hydrogen Sen Hethane Sens Chlorine Sen SE

(55123 o2 N csENSOR
ELECTROMNICS

Main Zone Summary

ot Logged On

4 - . - .
75 OK 6 OK 7 O K it} OE ) OEK
Chemical Bat Clean Room Main Shut-of Power Genera Haterials Tr
. - <p . L . o
110 OK Z11 OE i1z OE 13 O K 214 OEK
Incqming Che Fuel Storage General Asse High l_lnltage Watgr Treatm
3 " i, ¥ e il
715 OK 16 oK
Hodel Shop 0f Inspection
B3 (% %5

(Launch Main Menu)

1) By pressing on the global status text button, the screen will change to the “Alarm
Summary” screen. This can also be accomplished by bringing up the Main Menu,

choosing “Select Screen” and selecting “Alarm Summary”.

F SEC 3508 0I- Version Z.1: Production Campus Loop

Overall SEC Alarm Summary

Number Of Devices Showing an Alarm or Fault: 000

‘ Close
J | —
‘ Alarm Summary . OK

To transition Back to Main Zone Summary Screen, Press this
later.

putton. More on this screen
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4.3.2 Transitioning from Main Zone to Zone Details Screen

SE

SENSOR
ELECTRONICS

Main Zone Summary 08/09/2006 12:15 (&5

Simply press on the desired zone box, or bring up the Main Menu and select “Select
Screen”, then “Zone Details”, then the desired zone number/name then press “Select”.

206 Clean Room

Devices Configured: 009, On-Line: 009, Off-Line: 000

(001 o0.00 1p: 051] {002 0.00 ID: 057] (003 0.00 ID: 063| [004 0.00 ID: 069

Sensor Sensor Sensor Sensor

(005 0.00 1D: 0 (006 o0.00 In: 081) (007 0.00 ID: 0% 0% 0.00 ID: 093]

Sensor Sensor Sensor Sensor

( Zone Details 08/09/2006 13:15

To transition Back to Main Zone Summary Screen, Press this button
or “Close”. More on this screen later.
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4.4 The Zone Details Screen
FF SEC 3500 0OI- Version 2.1: Production Campus Lono
Clean Room ' '

SW Corner, Building 135 -
“Nevices Configured: 009, On-Line: 009, Off- Lme 000 =

(o1 o000 1p: 051] [002 0.00 ID: 457 [003 '0.00 IN: 083 [O0D4 0.00 ID: 069

Sensor Sensor Sensor Sensor

oHe oHe oo oHe

(005 0.00 10: 075] [O06 0.00 Ib: I131’ (007 0.00 I0: ré7| (008 0.00 ID: 093

Sensor Sensor Sensor Sensor

oHe ia Ho @ Y n
(o R e —a—

Zone Det:ﬂls % .'il 08109/2006 13:15 =3

2)
3)
4)

5) Zone Alarm Statug Icon (As described in section 4.1.2, Item 1d), however it is NOT
the global status alarm icon.

6) Zone Device Configuration, On-Line, Off-Line status list.
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4.4.2

Zone Details Device Icons

FF SEC 3500 O0I- Version 2.1: Product 1@n Campus Lom.:r

oo | e o R
SW Corner, Building 135
Devices Configured: 009, O o1 009, O
11l [} . 01 | | 1010 | |11 | ] | | | ] | |
o ."n o s
111 1. 00D | | 111 100 111 1. 00 | | 111 1. 00D |
e ®
3 s ‘; o
. il
one De 08/09/20/0 ﬁE
o Not Lodged [On 00 4

1) The zone devicellist of status
2) Each device Icon|\contains sum

a)
b)
c)
d)
e)

f)

ry information aboutAhe device;
Device Network ID,
Current Gas Level (if a seysor),
Device Type Short Name;

Icon of basic device type (sensor as shown, rélay module, etc.),

boxegs- eight at a time, and Acrollable.

Alarm Status (represented by green, yellgw, orange or red color) from device

LED.
Fault Status (green or red color) from device LED.
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4.4.3 Navigating to Device/Sensor Summary

FF SEC 3500 0I- Version 2Z2.1: Production Campus L:cmp
ok

SW Corner, Building 135 \

4 A § ]
ose  |B >
SHE i OK 08/09/20086 .ﬁﬁi;:
& Not Logged On oo

Simply press on the desired device box from the “Zone Details” screen as shown.

SEC 3508 OI- Version 2.1: Production Campus Lpop ]

1D@81: Meth #0281

On-Line

Dev Type Sensor (Gas Name

Last Calibration:
P8/Q7 /2006

Dmgnoshcs>

Set Clock->»
| Close | About-> |

‘ Delete ‘

Device Summary O] 08/09/2006 15:23 (=13
Not Logged On Qe 4

To transition back to the Zone Details Screen, Press the “Close” button. More on this
screen later.
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4.4.4 Zone Details Screen Showing SEC Relay Modules

E:ﬂ Main Shut-off Valves

Building 1082

SE Corner,

II evices Configured: 001,

10: 250 |
RLY16

F SEC 3500 0Ol- Version 2.1: Production Campus Loop |

On-Line: 001, Off-Line: 000

OK

Close ‘ 1J

Zone Details Mid Alarm 09/27/2006 23:28 (53
A Not Logged On BBB_.
1) SEC 16 Coil Relay Module.
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4.5 Bus Summary Screen
FF SEC 3508 0I- Version 2.1: Production Campus Loop

Overall SEC Bus Summary SE

EENEDFI
dDevices Configured: 254, On-Line: 254, Off-Line: 000 D

(001 0.0v i6- o8t (wenr nono 1oz oo2] (003 o.00 in- ne2) ipon Goyy ID: 00
Sensor Sensor Sensor

(005 000 ID: 005 (007 o0.00 10: 007) [OD8 0.00 ID: 008 )

Sensor Sensor ’ Sensor Sensor

__ol. I eoHe oHe
Close ( |I

Bus Summary

Sensor

anel, regardless of zone

2) identically to all other normal operational screens such

3) Summary screen, in that it
indicates the L , Global Loop alarm status
text, screen title,\main mernju SEC [logo and navigation foggling between this screen

4) i " i i in section 4.3.2. The Main

5) i i , up to eight icons dgpict the device status of each

device, eight at a time and scrollable from beginning to gnd, eight at a time.

6) Navigation to the Device[Summary screen is also identical to the Zone Details screen,
just select the desired device box and press it- the Device Summary Screen will
appear. Likewise, the same information is also displaygd in the device status boxes.

7) The top information box indicates the TOTAL devices configured on this panel’s
Modbus 485 loop, as well as those on-line and off-line.
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4.5.1 Bus Summary Screen Showing SEC Relay Modules

FFm SEC 3500 Ol- Version i.l: Product ion Campus Loop ) |

(247 D.00 1D: 247 [248 0.00 ID: ?48| | 249 0.00 ID: 24%| [ 250

Sensor RLYS Sensor

Overall SEC Bus Summary SE

SENSOR

ELECTRONICS

Devices Configured' 2b4, On-Line: 254, Off-Line: 000
1D: 25“

Sensor Sensor Sensor RLY16

oHe .lo oHe 0o

(251 oomo ID: 251 (252 1D: 252| (253 O.00 ID: 253 253 | 254 0.00 ID: 254

Sensor

A Not Logged On

Bus Summary Mid Alarm 09/27/2006 23:30 EE

Qoa 4

1) SEC 8 Coil Relay Module/
2) SEC 16 Coil Relay Modulé.

3) Note the difference between the icons, so they can be visually identifiable:

8 Caoil Icon: 16 Coil Icon:

1l

The left side of the 8 Coil Icon is filled, with the remainder open, whereas the 16 Coil

Icon is completely filled.

Sensor Electronics Corporation Page 21 of 48 SEC 3500 Ol
5500 Lincoln Drive Basic Operator’s
Manual
August 4™ 2006 952-938-9486 Proof Version 1

Minneapolis, Minnesota 55436




4.6 Alarm Summary Screen

rl'.

Close _{ i‘

SEC 3500 OI- Version Z2.1: Production Campus Loop |

Overall SEC Alarm Summary

Number Of Devices Showing an Alarm or Fault: 000

Alarm Summary O K 08/09/2006 12:52 (=13
[ Not Logged On

1)

2)

3)

The Alarm Sumjmary Scrien displays device status icons for all devices in an alarm or
fault state (does|not includ&\devices deemed off-line by an SEC 3500 generated fault).
Hence it igpossiple (as showy above) to show a blank device information area if there
are no devices ip an alarm or\fault condition. This would be the case if a device(s)
deemed as off-line could causé\the General Loop alarm status and particular zone
status (on the Main Zone Summa¥y screen) to show a fault without any device status
boxes in the algrm summary aboke. Of course an empty display such as this is
possible simply by navigating to it when there are no devices in an alarm or fault state.
All navigation agd control in the botiom status bar is identical to the Main Zone
Summary and othgr operations screens.
Pressing the “Close” button or the screen title in the bottom status bar returns the
screen back to the Main Zone Summary screen. See the example on the following

page.
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4.6.1 Alarm Summary Returning to Home Zone Summary
SEC 35800 0I- Vers ion 2.1: Production Campus Loop

71 Low Alarm |22 OE [ Zz3 ok [z ok |
Oxygen Senso Hydrogen Sen Hethane Sens ﬁﬁ!_.nr_ins Sen SE..

SENSOR

ELECTRONICS

6 OK [ OK z8 OK. 7% Mid Alarm
Clean Room Hain Shut-of Power Genera Materials Tr

12 0K 213 0K ST s
-ﬁen_gr.a-’l fsse High Usltage Water Treatm

F X
101 (41l
I

Number Of Devices Showing an Alarm or Fault: 004
(001 0.30 ID: oo1] [002 1345 ID: 023| ([O00F 0050 ID: 077) (004 0000 ID: 149

Sensor Sensor Sensor

1) As shown above, only four devices are in an alarm or fault state. The one in the Fault
state dominates as the highest global loop status shown in the borders and the bottom
status bar.

2) Notice there is no navigation possible since there are less than nine devices.
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4.6.3 Alarm Summary with more than eight devices
F SEC 3500 0I- Version 2.1: Production Campus Loop |

Overall SEC Alarm Summary

Number Of Devices Showmg an Alarm or Fault 10

(001 0.36 10: o01] [002 1.56 ID: 002) (003 0.31 Ib: 003| [O04 0.53 ID: 007

Sensor Sensor Sensor Sensor

oHe oHe oHe ele

‘005 0.48 ID: 021 [O06 0548 ID: 023] (007 D09.7 1D: uas] ‘D08 o050 ID: 077

Sensor Sensor fensor ‘ Sensor

QHO .O olo. _OHO

Alarm Summdry

1) Here ave ten deviges (eight shown at a time) in alarm conditions, wigh the ability
to scroll eight at a tim¢ back and forth, start to end.

2) In this example, the /highest alarm’ level of all devices and zones is a Mid Alarm,
hence the Global Loop status shows the Orange Mid Alarm status in the porders and
in the bottom status bar Global Loop Alarm Status Text.

3) In all operational screens, pressing on the bottom status bar Global Lpop Alarm
Status Text will send the display to the Alarm Summary screen, mute|the alarm
speaker (until a higher alarm level occurs), and refreshes the Alarm Summaty screen.

Important Note: It is important to realize that common to the Zone Details, Bus
Summary and Alarm Summary screens; by simple pressing on the device status
box will launch the Device Summary screen.
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4.7 Device Summary Screen

P SEC 3500 OI- Version 2.1: Production Campus Loop
IDP81: Bk Meth. #0281
Z06: can Roo O o
I"' — - 0 —
Q.00 =
DE /07 /2006
L lladno L i
. = -_.
O s .
. O B — gtE
= Not/Logged On 000 ,

4.7.1 Top|Levyel|Deyice Information

1) Network|ID- This is the SEC 3500 Modbuys 485 Loop network ID foy this device.

2) Zone ID- This igthe/SEQ 3500 Zone this device is agsigned|to

3) Device Descriptjon- This is a short name/given to dgscribe the devicg.

4) Zone Name- This is same name that appears on Zope Details and Zgne Summary, and
can be modified|be selecting it here and/ entering a hew name with the popup keypad.

5) Device Alarm Status Text- This is the/specific deyice alarm statust NOT the zone or
global alarm stafus text!

6) Device Alarm Status Icon- This is the specific device alarm status- NOT the zone or
global alarm status text! Note: Pressing this icon/will mute the alarm speaker.

7) Device On-Ling Status- Indicates if the device is actively communicating with the
panel, or is degmed off-line by the/panel. This Icon is Up when on-line, down when
off-line.

8) Device Type Text- Short name ingicating type (Sensor or one of the Relay Modules).

9) Gas Short Name (for sensors) - Short name indicating the type of gas measured by the
Sensor.
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| Dlagnostlcs-ﬁ
e,

‘ Delete ‘

1) Close-/Pregsing on this button will return the\ display to the Zone Summary, Bus
Summary of Alarm summary sckeen from where ¥t came from.

2) About- Presgsing this button wil| display informatjon about the version info for the
SEC 3100 and attached sensor.

3) Set Clock- Pressing this button will allow you to set this 3100 device clock or all
3100 device ¢locks.

4) Diagnostics-|Perform special diagnostics on the SEC 3100 device.

5) Delete- Delete the SEC 3100 from the SEC 3500 Panel memory.
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4.7.3 Summary Box Details

F SEC 3500 Ol- Version 2.1: Production Campus Loop |

ID106: Oxygen #106 Low Alarm

Last Calibration:
D8/ 07 /2006

Diagnostics->

| Set Clock-=

—_— : = I::-"'.-.-
‘ Close ‘ | pbout -> !‘

[ Minfhey

‘ Delete ‘

Device Summary

Current Sens
Device Alarm

4) Sensor Type Icon:
a) Toxic sensor as shown, and,

b) Infrared sensor as shown in section 4.7.1 and here k!
\ i

4.7.4 Navigation to Sensor Details/Screen

By pressing any where in the Summary Details Box, the Sensor
Device Details screen will be displayed.

Important Note: The Global Status Borders and Text are identical in appearance
® and behavior to all of the other operation screens, such as the Main Zone
Summary Screen, as is the bottom status bar collection.
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4.7.5 Device Summary Screen for SEC Relay16 Modules
SEC 3500 01- Version 2.1: Productlon Campus Loop b |

RLY16 #250 ||

. Main Shut-off Valves { F

Dev Type: RLY16  Block Name:

Current Coil Values

1 02 V3 B4 05 6 @7 08

18 11 12 13 14 15

Press one above to assigan

‘ Close ‘ i | "'m""
_Now...  ID: 258 |

Device Summary Mid Alarm 09/28/2006 00:33 (=23
A Not Logged On e 4

Note: This is a 16 Coil Relay Module above.
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4.7.6 Device Summary Screen for SEC Relay8 Modules
FF SEC 3500 Ol- Version 2.1: Productlon Campus Loop b |

"10252: NI RLY8 #252 |

Dev Type: RLY3 Block Name:

Current Coil Values
Rl B2 B3 P4 BS B @7 @8

Reset Latched Relays 1
Now. .. ID: 252 |

Device Summary Mid Alarm 09/28/2006 01:19 =13
A Not Logged On bea 4

Note: This is an 8 Coil Relay Module above.
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4.7.7 SEC Relay Module Device Summary Screen Specifics

F SEC 3500 Ol- Version 2.1: Production Campus Loop b |

I RLY16 #250 I

Dev Type: RLY1o & Block Nam_ei

Current Coil Values

Pl B2 @3 B4 ©5 06 @7 008

e 11 12 13 14 15 16

f P g
[ 1} -222225-] Press one above to assign

" Reset Latched Relays 1
| Now... ID: 258 |

Mid Alarm 09/28/2006 00:33 [ E
Mot Logged On

¥ |

1) The top information panel is identical in information and fynction as the Sensor
Device Summary, described in section 4.7.1.
2) The device type in the pottom bar of the top information panel shQws the device type
of either “RUY8” or /RLY16” for Relay Modules with eight coilg or sixteen coilk,
respectively.
3) The Block Nlame in the bottom bar of the top information panel shows, the user given
name to degcribe the use of this bank of coils. It can be changed by sifiple touching

the box or gurrent fhame and pressing again to bring up the popup keypadand entering

Coil Values”. It shows the current “On” or “Off” state of each coil. Where\'On” is

defined as “Cpil Energized”. Any one of these coil state boxes may be pressed to

bring up Coil/Assignment Screen.

5) “Reset Latched Relays” issues a command to cause all coils to reset to “off” states.

6) The “Delete” button removes the Relay Module and resets the 3500.

7) The “Close” button returns to the Zone Details or Bus Summary screen where it had
come from.

8) The “Saved” notice/button is used to permanently save changes made in assignments.
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4.

8 Sensor Details Screen

| Last Calibration: |
B8/ /2006

|Range: 1.00
Calibrate

Mid Limit:

Manual Control |
[ [ Reset Latched

4.

Set 3100 Clock-> _ 3100 Relays

T — ‘ 3100 Date: 00/00/0000 =
\ Y] 3100 Time: 00:00:00

Sensor Details 08/09/2006 12:17 i

8.1 Top\Level Information Box

1) All of this\information is identical to the infgrmatiog shown in Device Summary
Screen for tis device. See section 4.7.1 for getails.

2) Navigating back to the Sensor Suryimary screen is acco
the Sensor Sumymary button above

3) The Global Alarm Status borders and Global Alarm Status text in the bottom status
bar behave identically with the [Device Jummary Screen as mentioned in section 4.7.4.

4) Likewise, the Device Status/ Text and lcon behave identically with the Device
Summary Screen as described in section 4.7.1.

5) And finally, the bottom bar status collection behaves identically with the Device
Summary Screen as described in section 4.7.1, just as it does with the Main Zone
Summary Screen and all other primary operation screens.

Sensor Electronics Corporation Page 31 of 48 SEC 3500 Ol

5500 Lincoln Drive Basic Operator’s

Minneapolis, Minnesota 55436 Manual

August 4™ 2006 952-938-9486 Proof Version 1




4 8.2 Details Box

I1DBA2: Hydro. #0002 Low Alarm

Dev Type: Sensor Gas Name: Hy

SEC 3500 Ol- Version 2.1: Production Campus Loop |

Last Calibration:
P8/07 /2006 | About
Range: 5.00

Calibrate Lower Limit:

Reset Latched
316 Relays

‘s—s— 3100 Date: 00/00./000C
| SensoeUmMMaAly ] /2100 Time: 00:00:00

1) A
2)
3)
4)
5)

6)
7)

8)
9)

out P ssfng this button proyvides version infgrmation|for the specific \SEC 3100
deV| d e attached sensor.
ent Gas Level and Un| s- Displays the turrent Gas Level {n the \di

asu ent units.
Devicg Alarm Level Indlcat r- Displays the alarm leve| of the device, coloricoded
as p}éVloust described (green| yellow, red).
Reset Latched 3100 Relays-[By pressing this putton; request is made\for t
to reset any 3100 relays that mpay have been prepiously lafched.
Alarm Set Points- The alarm threshold set point values.

alarm status conditions; Low is either green or yellow, Mid is either green or ¢r
High is either green or red. Only one can be any color other than green.
Sensor Type Icon- Displays the proper sensor type image, toxic or infrared as abqve.
Current 3100 Date & Time- Displays the current 3100 time and date retrieved ffom
the 3100. It is updated with a yellow highlighted box in the seconds to indicate at that
moment the time has been read and should be in agreement with the clock display |for
the panel.

10) Status of the 3100 Flash Card- OK or not. More details to come in a future version.
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4.

8.3 Control Panel

v

SEC 3500 Ol- Version 2.1: Production Campus Loop |

IDRE2: Hydro. #0022 Low Alarm

Dev Type: Sensor (ras Name: Hy

Last Calibration:

EB/B?/‘ZEJEG About 1.56 ppm
2 |13

Range: 5.

00 )
Manual Control r HighL' 3.0 I :ii
| Set 3100 Clock-Jl‘@ Rgigé i?ﬁ

- J| 3102 Date: od(00/0000 b
| Sensor SUmmay| 2150 \Time: PD:RY:E0

Sensor Details 1d Alarm N 09/19/2006 18:47 EE
Not Logged On BBB_‘

1) Control Panel- This display (I remain in this location throughout all
configuration screens that eagh of these coptrol buttons will change to. Configuration
is not handled in this manual.

2) Info Box- Displays the last calibyatioR daXe and the range of the sensor.

3) Calibrate- Enters the calibrationprocegs sgreens. Not handled by this manual.

4) Set Alarms- Enters the alarm threshold Set point screen. Not handled by this manual.

5) Manual Control- Allows manual dxive and control of 3100 relays and lamp test. Not
handled by this manual.

6) Set 3100 Clock- Allows setting this 3100 clock or all 3100 clocks on the bus.
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4.8.4 Relay Module Device Coil Assignments Screen

V- SEC 3500 Ol- Version 2.1: Production Campus Loop b

I I RLY16 #250 OK

Dev Type. RLY16  Block Name:
SAVED |-

Selected Source: Selected Triggeri(s):
-
No .
p e I %

(]
UL

bl _- % : - = Peolarity
~ Engble  Off N.DEN.
= - = ) ) [] = Z
R Mid Alarm 09/28/2006 01:47 (=13

t Logged On (%1%) v

1) The Top Informatiog Panel is identical to the/de
Module Device Sumriary Screen.

2) The middle section of\the screen displays
titled (for this example, K is coil #3).

3) It shows the source assigned (on the left) for the trigger action (on the right). The
source may be a specific SEC 3100 deyice, a specific zone, or the global loop status.

4) The source assigned is used by the Boolean logic function established by the trigger
panel to the right. It can be any combination of the four alarm conditions. A trigger
remains active until a higher triggér becomes active (i.e. {example not shown above}
If “Low Alarm” is only selected/above, then when the Gas Level rises above the Low
Alarm and causes the trigger tg’activate; and as the gas rises above the low alarm, the
trigger will stay active until if reaches the mid alarm level- and since the mid alarm is
NOT selected as a trigger ifi this example, the trigger becomes in-active until the gas
level falls into its range.).

5) The trigger Boolean function result is then applied to the settings for how to engage
the coil itself. If the “Polarity” above is set to normally de-energized (N.DEN.), then
an active trigger will cause the coil to become energized, otherwise it will be de-
energized.

ription previously, for the Relay

e coil asSignments for the coil number

Sensor Electronics Corporation Page 34 of 48 SEC 3500 Ol
5500 Lincoln Drive Basic Operator’s
Minneapolis, Minnesota 55436 Manual

August 4™ 2006 952-938-9486 Proof Version 1




V- SEC 3500 Ol- Version 2.1: Production Campus Loop b

10250: i RLY16 #25@ OK

P Main Shut-off Valwves
a. K & Blo 2

O 0 ] =

SAVED |[EE-TEEE:

Selected Source: B [ Selected Triggeri(s):

o |EE O
No

Q
Temporary Force Coil: |

N

Polarity
N.DEN.

(]

= = = - )

R id Alarm /2006 01:47 ==
A Logged On EBE_‘

6) If the Coil haseen set to remain latcheetonce a trigger has activated, then no matter
what cqnditigns exisf, the coil epergy cannot be changed by any successive triggers
until it i§ reset.

7) Pressing the “Close’] button returns the screen to the Relay Module Device Summary
screen.

8) The Tempgqrary Force coil box is not accessible to the basic operator, but allowable

10) The *“Saved” status/button is used to indicate whether an assignment has been
permanently saved or if it needs to be saved. This is not accessible to the basic
operator; please see the Supervisor’s Manual for more information.
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5.0 Basic Menu Navigation

SEC 3500 0I- Version 2.1: Production Campus Loop

(271 0K 12 OEK (3 ok |m ok
Oxygen Senso Mydragen Sen Hethane Sens Chlorine Sen SE

SENSOR

ELECTRONICS

(5 0k 1% oxr 1z o=
Chemical Bat Clean Roon Main Shut-of

7 0K 1 0K 712 0K 2713 0K
Incoming Che Fuel Storage General Asse | High Uoltage

(Menu Button Areas)

Evergthing begins with the Main Menu. Thergfore, there are two primary ways of
gaining/access to the Menu System;

1) Through the menu push button on the pottom-left corner of the panel (not the touch-
screen).

2) Through touching the small SEC Logo at the bottom-right corner of the touch-screen
area.

Either method is equally valid, and always present and active, regardless of the
operational screen. There are some utility screens that do not have the SEC Logo, and
usually provide an on-screen button to access the menu; however, you can always access
the main menu from the panel button as described in consideration 1 above.

Menu items exist for most major functions that can also be accessed faster directly on
screen, however, all of this is under a security system, organized for different types of
users. This manual was designed for the basic operator; hence we will not go into the
other levels other than to mention them. It is noteworthy that the main menu appears
slightly different depending on what user is logged in- in the sense of what items are
inactive, and sub-menus are definitely different depending on the operator logged in.
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5.1 Main Menu

1)

2)

3)

~2.1: Production Campus Loop

._*';._ F et Ff | i3 OK 74 OE | I
b -‘lte PO-\T\ €1 (jtt dethane Sens ﬂl'llor_lim! Sen SE

SENSOR

ELECTRONICS
»—— :
Fit } Fi) oK
I’:mer Ii.e nera Haterials Tr

. % :
213 | 214 OK
High Ue Ita Water Treatm

Supervisor Menu

Exit Menu

version of the SEC 3500, and provides a shortcut to lo
section 5.3.

4) Screen_ Selection- This is the primary selection used by operators fox screen
navigation; it allows the operator to select a specific screen or function
See section 5.5.
5) Supervisor Menu- Notice that it is missing the surrounding box with whi
This indicates that it is inactive. When the operator is logged in as the supe
higher user, this item will be fully active as the others and allow the supervisor bser to
access other sub-menus for configuration.
6) Exit Menu- Pressing this should cause the menu to be removed from the screen
behind it.
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5.2 Safe Power-Down Screen
r SAFELY POWERING DOWN THE HMI PANEL

Safely Powering Down The HMI Panel- The process
will commit all changes to internal data perma-
nently, then reboot the panel. When the reboot
completes, a SAFE TO POWERDOWN HMI screen will
appear: ONLY then will it be safe to remove
power from the HMI...

d Abort Power Down! B
PRESS HERE TO BEGIN POWER DOWN SEQUENCE

POWER DOWN HMI NOW

At this point, if the operator intended to safely shut the panel down, then press the
“POWER DOWN HMI NOW” button, otherwise if it was unintentional, press the “Abort
Power Down!” button. “Abort...” will return back to the Main Zone Summary screen.
Pressing “POWER DOWN HMI NOW” will begin the power down process, first
showing this screen while data is saved:

SAFELY POWERING DOWN THE HMI PANEL

Safely Powering Down The HMI Panel- The process
will commit all changes to internal data perma-
nently, then reboot the panel. HWhen the reboot
completes, a SAFE TO POWERDOWN HMI screen will
appear: ONLY then will it be safe to remove
power from the HMI...

Starting Power Down, Please KHait (Reset Coming)...
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Then the 3500 panel resets, displays the splash page and displays the following page:

HMI POWER DOWN PREPARATION COMPLETE!

It is safe to power down the HMI Now. If you
would like to reset the panel and return to
normal operation, press RESTART...

This screen will continue to display every time the panel is powered down until
“Restart” aboveAS pressed. So for now, if the intention is to safely shut down; now is the
proper timg~fo remove power from the panel. When the panel is power back on, the
screenill return. And if you are ready to return to normal operation, then press the
“Restart” button, and the following screen will be displayed:

HMI POWER DOWN PREPARATION COMPLETE!

Starting Reboot, Please Hait...

Followed y the 3500 panel restarting, the splash screen displayed and the Main Zone
Summary screen display- Normal Operation has now been resumed.
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5.3 “About SEC...” Popup Display

SE

SENSOR
ELECTRONICS

Sensor Electronics Corporation
see 3900 Lincoln Drive
Minneapolis, MN

35436 USA

Toll Free: 800-285-3651

SENSOR e mwm

952-938-96117

ELEGTHD NIDS Ema;l sensorsales@sensorelectronic.com

WEB : http-/fwvami.sensorelectronic.com/

SEC 3500 OI ¥ersi

Main Zone Summary

The SEC “About”.]. box is shown either by selecting if
pressing| the SEC Igo on ANY screen. The small logo

08/09/2006 12:32

off the Main Menu, or by
at the bottom-right of any

screen Will launch the Main Menu; however the larger igon show at the top-right of
any screan will launch this “About box” directly.

2) The “OK” button| may be pressed at anytime before Efhe popup is automatically
removed after thirty seconds, and it will be immediately rgmoved.

3) The “Login” button may be pressed at anytime before the popup is automatically
removed after thirty seconds, and the “Security” screen wjll be launched- See section
5.4.

4) The primary content of this information box is to provide|the contact information for
Sensor Electronics Corporation. In addition, the version number information of the
SEC 3500 panel is also displayed, necessary for SEC Customer Support to help
diagnose any customer issue that may arise.
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5.4 The Security Screen- Login/Logout

System Security and Login Control Screen

Current User Logged On:
Mot Logged On

Login Supervisor

T _ Seconds Remaining Until
Login Mainten. AEchstis loguits

Login Update RN

Passwords Supervisor Menu

Main S.creen

panel, that user should go to this security screen and choose to “Log Off” to return the
SEC 3500 operational behavior and security settings to the basic operator category.
The three remaining\operator categories, shown above, can be logged in by pressing
on their respective button, entering the user name and password as the popup keypad
entry displays appear. If all is entered properly, the user will show that it is logged on
above as well as a count down of the time remaining. See “Startup Basics Guide”
section 3.0 (1) and (2) previously for an example.

3)
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5

Alarm Summary I 37 Midiiare. | 2 MAAlae

: ethane Sens Chlorine Sen SE
Main Display g
::: i a8

_ Go Back _J

ZD]_]E‘ ]:)E‘taj_]_s | ' .' E-0f 'I"‘mg.'l:}r Genera Materials Tr

.5 Screen Selection Menu

Z2.1: Production Campus Loop b |

. VOZE sENSOR
& , ELECTROMNMCS

Bus Summary

& 4 .
I8 OK 9 Mid Alarm

_met 3100 C locl«.(s
Othex \ ‘
Manual Device @
Discovery m "\ OK 1
" Restart HMI _ k\ e

08/09/2006 0&:46 SE
Lagged On BBB_‘

14 Mid Alarm
Water Treatm

.. 023

1) |JAlarm_Summary- Transitions to\the Ala scieen when prassed. See
section 4.6.

2) |Main_Display- Transitions {o the mary ‘screeR when pressed. See
section 4.1.

3) |Bus Summary- Transitions t¢ the Bu$ Summary SckeeR when\pressed. See sec. 4.5.

4) | Zone Details- Shows a zone gelection\menu scree en pressed. See section 5.5.1.

5) | Set HMI Clock- Transitions to the Change SEC 35Q80'clock screen when pressed. See
“Startup Basics Guide” sectiof 3.0 (7).

6) | Set 3100 Clock(s) - Transitior]s to the sat 3100 Clock Screen. See section 5.5.2.

7)| Other... - This is a placeholfler for a future main menu item. No action occurs if
pressed.

8)| Manual Device Discovery- See “Startup Basics Guide” section 3.0 (3).

9)| Restart HMI- Saves all permanent data not saved and reboots the SEC 3500 Panel.
See section 5.5.3.

10) Go Back- This will transition back to the Main Menu.
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5.5.1 Zone Details Selection Menu

1)

.1: Production Campus Loop b |

Current 3 1ot

(108 _Power Generation (i o e SE
Z01: Oxygen Sensors | ' o
aas @dz f sENSOR
. ; I ’ : J ELECTRONICS
oue| () ozl Y% ot
' 2,2
0K \13 Low Alarm#zﬂa Mid ﬁlarm*
11 isse tgh Voltage Water Treatm
. Ak
0@l 101 ! 0z3
il AFE 4

Z13: High Voltage
214: Water Treatment
Z15: Model Shop

Z16: QA Inspection
Go Back

This menu allows the operatd

pressing one of the above zone numtb Mme_buttons, the current selection is updated
above.

2) If this is not the desired menu, then press “Go Back™\Q return to the screen selection
menu.

3) If this is the desired menu (zone screen selection menu), press the “Select” button
above and the screen will transition to the Zone Details screen with the information
for the selection zone. See section 4.4.
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5.5.2 Set 3100 Clock Screen

1)

2)

3)

Set SEC 3102 Clock(s)
[ Current HMI Time: Current 3100 Time: |

enl || Current Date: 08/09/2006 |  Current Date: 01/01/2005
:hCunem1Wne:121532 Current Time: 01:12:37

Choose ONE of the Methods Below:
Current 3180 [ Or Change All 3108 Clocks:

To Change: .
Device ID:([EZE) ere Are: 254 3100 Device

Change MNow _ Set All 3180 Clocks Now

Clcck Set F Set Progress
Current 3100 Cl ;::
Clock Set Status:
Device Status:

Not started...
Wlormal Operation...

’ sbort K11 Now

Warning: Only This Device Measured!

or pressing the “Set All 3100 Clocks Now” to the right in the middle of the screen.

When Changing only one 3100 clock, the desired SEC 31Q0 unit to change can be
changed by prgssing the Device ID field and changing tihe number in the popup
keypad that wil| show.
When a 3100 glock is being set, the current HMI date and time as displayed above,
are copied intq the 3100 device shown above to the right. It will advance the 3100
clock a few sgconds if necessary so that the net result is close to the HMI time,
however during the process, it continuously retrieves the latest HMI time. If the
minute, hour gr date is within thirty to fifteen seconds of rolling over, then it will wait
until the rollgver occurs, and then applies the set-ahead principle just mentioned.
When a clocl is done, it can be as much as five seconds behind the HMI due to the
number of pglls of the 3100 clock needed to validate; and this does cause some

latency.

4) When all clgcks are being set, the process marches through all 3100 devices on the
bus that are in a proper state to accept clock changes; hence it is possible that all 3100
clocks on the bus are not changed. This is a very efficient way to set 100’s of clocks.

5) Press “Main Screen” when clock setting is complete.

6) Transitioning to or from this screen results in transitioning through the primary loop
stop and start screens, as previously described in “Startup Basics Guide” section 3.0
(2) and (5).
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5.5.3 Restarting the SEC 3500 HMI
V- SEC 3500 Ol- Version 2.1: Production Campus Loop b |

71 Mid Alarm 72 Low Alarm 73 Mid Alarm 6 Mid Alarm

Oxygen Senso Hydrogen Sen Methane Sens Chlorine Sen SE
@17 P17 o8 002 | sEnsOR

y @4 y @ ELECTRONICS

[ WARNINGt About to Commit Changes Permanently and
Reset this HMI Panel, Press OK to continue or
STOP to Abort...

A Not Logged On GBB_‘

When Resef HMI is selecjet from the Screen Selection Menu or from another
action on a configufation screer, this display box will popup, and in this case, will allow
the operator to chogse to Abort/Stop before starting, or if truly desiring to restart the HMI,
then by pressing “OK?”, it will then permanently save all data (the popup display will
change to the diagram below) to NVRAM and restart the HMI:

Commiting Changes, Please Hait...

The SEC 3500 panel will then reboot, the splash screen will appear, and the Main Zone
Summary screen will be displayed and normal operation resumed.

Sensor Electronics Corporation Page 45 of 48 SEC 3500 Ol
5500 Lincoln Drive Basic Operator’s
Minneapolis, Minnesota 55436 Manual

August 4™ 2006 952-938-9486 Proof Version 1




6.0 Basic Trouble-Shooting

1) Q - I cannot find any of my SEC 3100 devices on the 3500.

A - (a) If all of the zones are grey on the Main Zone summary screen, and the Bus
Summary screen is empty, or if you cannot find your devices on either of these
screens, then you should (b) Follow the setup instructions in section 3.0. If after
following the instructions in manually discovering devices in section 3.0 and it
does not discover any devices before you leave manual Discovery, then the
problem most likely is that the devices are not properly configured, or there is a
wiring problem- Review your wiring, configuration settings, etc. (c) Otherwise,
if Manual Discovery finds your devices then this is normal operation if (i) you do
not have Automatic Discovery enabled (default) or (ii) you did not wait long
enough for Automatic Discovery to find them (which could take tens of minutes,
depending on bus-load.

2) Q - Every time I power-cycle my SEC 3500, it displays an “OK to shutdown the
panel” screen, and | cannot see the Main screens.

A — It is necessary to press the “Restart” button at the center of the screen, to return it
to normal operation after a safe power shutdown. Once it is pressed, the screen
should indicate that it is rebooting the HMI. The SEC 3500 should reboot, flash
the splash screen and eventually show the Main Zone Summary screen. If this
does not work, call SEC Customer Service.

3) Q—When I upgrade the SEC 3500 firmware via Compact Flash card and cycle the
power, it stops with a black screen on power up with a GMC code and an error
message. What should | do?

A — Contact SEC Customer Service- it may be an acceptable code for a panel repair
currently under repair but not yet released. Customer Service will guide you
through the next steps.

4) Q- When I need to power down the SEC 3500 Panel, do I always have to use the
“Power Down Safely” menu option?

A — Generally speaking- yes. Data is accumulated by the SEC 3500 when there are
devices attached to its Modbus and configured to consider them online. Also, any
configuration settings made, devices added, devices deleted, modified, etc. are
saved in temporary RAM, and are saved to permanent NVRAM based on a
roughly six minute last-updated-rule to extend the life of the internal flash
memory storage. This does not mean that the SEC 3500 could become corrupt
and non-functional like a personal computer, just that some data might not be
saved if powering down safely is not performed before a power cycle.
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5) Q- When I press certain areas of the screen, it displays “Insufficient User
Rights!!”’- Why?
A — Because certain areas can launch configuration of such items however the user
logged in (or not if an operator) does not have the proper rights to perform that
function. Log in as the proper user and try it again.

6) Q —When a sensor drifts into an error, and I am viewing the Sensor Details screen,
it falls back to the Device Summary screen, even when | push on the summary
icon, it just keeps falling back. Why can’t I view these details?

A — When a sensor has an error, which could be any number of things including the
transmitter (3100) communicating erratically or off-line, or even the sensor head
removed or calibrating, etc; The SEC 3500 does not trust that the details are
sound or correct, so it falls back and displays the specific and general error
conditions for that device. When that device returns to normal operation, it will
allow the sensor details to again be viewed.

7) Q —When the screen saver appears, does it continue to measure Gas and Status on
the Modbus Loop of all configured SEC 3100 Devices?

A — Yes. And if any device enters an alarm or fault condition, the global alarm/fault
status will be set accordingly and the screen saver will display both the global
alarm text and the global alarm icon for that alarm level and if alarms have not
been muted, the speaker will be sounding out the alarm.
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7.0 How Does the SEC 3500 Modbus 485 Loop Work?

The SEC 3500 collects gas level and status information from all SEC 3100
Advanced Digital Gas Transmitters in a continuous loop, one device at a time, over an
RS485 Modbus RTU loop. It is the master; meaning the 3500 is the only device on the
bus allowed to initiate communication. It does this by issuing a Gas&Status Request to a
given 3100 device (the Modbus slave), then wait’s for it to respond with its Gas&Status
data, or timeout. Then it moves on to the next device in the loop. Once all 3100 devices
are polled, it rolls up the alarm status for each zone, and then rolls up alarm status of all
zones (global alarm status). Then it sets mapped SEC Relay Module coils accordingly,
changes the alarm display borders and the zone and global alarm status.

The SEC 3500 maintains an internal database of all device values, parameters and
alarm conditions. The database is updated when device information is read from the
device. Zone and global alarm information is stored in the database when the zone and
global alarm status rollups occur. The user interface is updated after that, depending on
which screen is displayed; which pulls its information from the database.

Since the SEC 3500 provides external interface broadcasts, just before the next
gas detection data collection scan occurs, the StatCast Gas Status Text Broadcast feature
operates, pulling data from the internal database, translating it into text and sending the
status and gas data text out the RS232 port for external consumption. It also rolls up the
status into a status update Web page, for external WEB browser support.

Timeout Handling-

1) During a scan, when a device fails to respond within the required timeout windows
(start bit window, byte-to-byte window, total packet response window), it will attempt
a second transmission after the full packet window has expired, and will attempt to
receive the response within the given timeout windows. If this again fails, the SEC
3500 will move on to the next device and apply the same rule. This rule applies for
devices that are on-line, and during gas and status requests.

2) When detailed information is attempted, such as following off-line to on-line
transitions, configuration updates at the SEC 3100, calibration, or an error condition;
The number of attempts per data item increases to the configurable “maximum bring
on-line” value, typically twenty attempts. These block transfers are considered critical,
and must get through, hence waiting for detailed data is worth the price in time, since
this should be a rare but intentional action to fulfill a user display request.

3) In both (1) and (2) above, once the maximum allowed (and configurable) “offline
warning” (incremented each time one of these declares a timeout) counts are reached,
the device is treated is untrustworthy, and a warning is displayed on the screen.

4) If the maximum allowed (and configurable) “offline count” is reached, the device is
declared off-line, and the user cannot interact with it effectively until it returns to
normal operation. This will cause the SEC 3500 to generate a zone fault for it.
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