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Section 1
Agenda

Introduction

This section contains the course agenda for the five day EST3 Series
Technician Certification course.

. UTC Fire & Security

A United Technologies Company




Agenda

EST3 Series Technician Certification Agenda

Day 1:
Introduction
Review Logical Addressing
Review Front Panel
Operate Front Panel — LAB
Develop Labels and a Labeling Plan - LAB
Access the 3-SDU Help Utility
Introduce System Definition Utility (SDU)

Day 2:
Customize the 3-SDU - LAB
Create a New Project and Configuring Project — LAB
Configure System Cabinets — LAB
Configure Local Rail Modules (LRMs) — LAB
Configure Time Controls — LAB
Configure and Label Non-SIGA Devices — LAB
Configure and Label Main Bldg SIGA Devices — LAB
e Enter Devices By-Zone and In-Mass
Capture Serial Numbers — Scanning Method
Upload Actual Data
Reconcile Actual vs. Expected Data
Download Configured SIGA Data
e Utilize SIGA Status feature
Configure and Label Maintenance Building SIGA Devices - LAB
e Enter Devices In-Mass
Capture Serial Numbers — Mapping Method
Upload Actual Data
Reconcile Actual vs. Expected Data
Download Configured SIGA Data
Utilize SIGA Status feature
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Agenda

Day 3:
Scan Serial and Number Barcodes — LAB
Reconcile Actual and Expected Databases — LAB
SIGA Convert and Download to 3-SSDC1s
DB Convert and Download to CPUs — LAB
Configure Logical Groups - LAB
Program Rules — LAB

Day 4:
Program Rules — LAB
Configure 3-ASU and Generate Audio— LAB
Download to the 3-ASU — LAB
Evaluate Project and Grade Practical

Day 5:
Administer Final Exam
Review Final Exam
Award Classroom Certification
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Agenda
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Section 2

EST3 Series Technician
Certification Course

Logical Addressing

% UTC Fire & Security

United Technologies Compary

* A Logical Address consists of up to eight digits

PP, CC,DDDD
| |

- 71
E I g
00 :0 02| 03]l 04| 05 : :;Q
LRM or Card Device
Address Address Address
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Logical Addressing
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Logical Addressing

Device addresses

Device

Audio Message

Text Message

Logical Group

Pseudo Point

LRM Addressing

Hardware nmmmpp 00 01 02 03 04 05 Note:
Layer Each LRM has a
. logical location
Logical (address and a
Addressing physical slot
location)

The 3-PSMON in
this chassis is
address 01 and
located in slot
position 03

Each Operator Layer
Module’s address is
determined
by adding 32 to the
host LRM address

Operator

Addressing nmmmp 32 33 34 35 36 37
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Logical Addressing

LRM Addressing with 3-LCDXL

Hardware immmpp 00 01 02 03 04 05
Layer
Logical Z . : Q
Addressing

Each Operator Layer
Module’s address is
determined
by adding 32 to the
host LRM address

[ U

OE=
1=l

e T

Operator
Layer EEEEEEIEEDE

Logical

Addressing I 32 35

w
(@)
w
\l

LRM Addressing w/ empty slot

Hardware Immmp 00 01 02 03 04 05
Layer D
Logical .
Addressing

Note:

Logical addressing
is tied to slot
locations
regardless of an E
LRM

)

Operator
Layer
Logical

Addressing nmmmp 32 33 34 35 36 37
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Logical Addressing

3-ASU/3-CHAS4

3-ASU/3-CHAS4 chassis consists of: an

ASU assembly mounted on first footprint

of back of chassis, an ASU cover panel and a
four slot rail assembly for optional LRMs

3-ASU/3-CHAS4 Chassis addressing
is assigned from left-to-right

3-CHAS7

Note: 3-CPU3 and SDU see each chassis or
remote annunciator as seven slot locations.
The ASU uses three slot positions. ASU
with address of 06 is located in slot 08 and
the LRM 07 is located in slot 11.

3-ASU/3-CHAS4

3-ASU/FT

3-ASU/FT chassis consists of: an ASU
assembly mounted on first footprint of back
of chassis, an ASU cover panel,

3-FTCU assembly mounted on second
footprint and FTCU cover panel

3-ASU/FT chassis addressing is assigned
from right to left. This rail has been replaced
with ribbon cables. The 3-CPU3 electrically
sees 3-FTCU first and then the 3-ASU.

3-CHAS7

In this case, ASU 07 is considered to be
located in slot 08 and FTCU 06 is considered
to be located in slot 11

g
3-ASU/FT
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Logical Addressing

Logical Addressing

* Each logical and physical object (device) has an assigned
address

* Preconfigured STARTUP system event
— Active object when system is powered up

» Eight integer address for this object is: ON 00 0001

* Addressing and slot locations become complex

* Program system using the System Definition Utility (SDU)

+ 3-SDU is development tool assigning and tracking addressing
* Each object is assigned a naming convention called a LABEL

Additional addressing example

3-6ANN Remote annunciator includes hardware and operator layer

Applications software sees as seven slot enclosure

Enclosure does not have power supply
* Power distribution via daughter board on 3-ANNCPU module
+ Software configures 3-6ANN without slot 3, making address scheme

Hardware Layer 00 02 03 04 05

No
3-PSMON
Module

Operator Layer 32 34 35 36 37
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Logical Addressing

Additional addressing example

* Device addresses for operator panel’s LEDs starts at 0129
* Device addresses for operator panel’s switches starts at 0001

+ If this is cabinet 1, what's the eight integer address for 6th LED
on 3x3x6 Control/LED display?

+ What's the eight integer address for 9th switch on 3x3x6
Control/LED display?

0136 0134

01 36 0009

+ Address range for SIGA detectors on 3-SSDC or 3-SSDC1 SIGA
data riser shown below is 01 02 0001 through 01 02 0125

* Address range for SIGA modules on 3-SSDC or 3-SSDC1 SIGA
data riser shown below is 01 02 0126 through 01 02 0250

* If this were 3-SDDC or 3-SDDC1, address ranges for second loop
would be:

— SIGA detectors 01 02 0251 through 01 02 0375
— SIGA modules 01 02 0376 through 01 02 0500

3-CPU3

CAB 01
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Logical Addressing

Amplifier addressing example

* NAC Output of this 3-ZA amplifier is 01 05 0001
* Audio Output of this 3 ZA20/25 amplifier is 01 05 0000

* Device address of audio out is the amplifier

Slot 1-2 3 4 5 6 7 NAC
™
o)
o
O
CAB 01 )
Logical 0 Audio

* NAC Output of this 3-ZA amplifier is 02 07 0001
* Audio Output of this 3 ZA20/25 amplifier is 02 07 0000

» Device address of audio out is the amplifier

Slot

CAB 02

Logical
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Logical Addressing

- IDC8/4 addressing

¢ |IDC8/4 LRM is installed in slot 4 of cabinet 2

* PS/NAC is installed in slot 3 of cabinet 1, NAC1 is address one of that
card. The power supply is mounted to the chassis.

02-05-0001

02-05-0002

02-05-0003
02-05-0004

PS/NAC
Slot 1 il

[SISISISISINISINISIY

IDC8/4

SRNISISISSNIS

10987654321
5o -

EAE
02-05-0008
02-05-0007
02-05-0006

02-05-0005

+ -+ -

3X-CPU

CAB 02

NAC1 NAC2 NAC3 NAC4

02-02-0001
02-02-0002

. 02-02-0003
Logical 0 02-02-0004

Displayed addressing

Display when Demux Audio Input failure occurs for an amplifier
is shown

0221 1 OCAL\ TRBL ACTIVE
0105629 rem|\x Audio

The displayed address is
0105629
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Logical Addressing

Displayed addressing

Display when Demux Audio Input failure occurs for an amplifier

is shown
Point #

LRM #
Cabinet # 0105629 De : dio

Message
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Logical Addressing
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Section 3

EST3 Series Technician
Certification

Lab Station
Configuration

UTC Fire & Security

A United Technaologies Company

CAB #3 (panel 03) - 6-ANN Remote Annunciator
Security Desk

3-ANNCPU
with
3-LCD

3-ANNSM
with
3-12SW/12LED

|

3-ANNSM
with
3-24LED
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Lab Stations

CAB #1 (panel 01)
Top Chassis of the 3-CAB21

3-2

3-CPU
with
3-LCD
3-PSMON 3-SSDC1 3-ZA15/25 or 3-LDSM
with with 3-ZA20/25 with
3-24LED 3-12SW/12LED amps 3-3SW/3LEDx6

Check amplifier types in your station

CAB #1 - Middle Chassis
of the 3-CAB21

T

Level 1 Amp is

3-ZA15/25 or Audio Source for
3-ZA20/25 CAB2's 3-IDC8/4
amps
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Lab Stations

CAB #1 — Bottom chassis backplane
of the 3-CAB21

ED - Connections
. E to Rail
3-ASU Card /l;

3-FTCU Card /J%

b |
/

i TN Rail
% e T~ Chassis

\ -2, mab| |5 Interface

o L) =

Interconnecting Ribbon Cables

CAB #1 - Bottom Chassis
of the 3-CAB21

&y-.mm.mmwﬁﬁ

g -

i
£
e

i

3-ASU 3-FTCU

with with
Pager/Control Phone/Control

Panel Panel
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Lab Stations

CAB #2 - CAB6
Maintenance Building

Slot 1 2 3 4 5 6[ ®nac

REE

3-CPU
3-IDC8/4
3-ZA20
3-2A20

CAB 02

| ./ A\ ‘
Logical /zf 2 / 3 5\ 6 7\ I Audio

PS/NAC 3-ZA20/25 Amps
SSDC1  3-IDC8/4

3-IDC8/4 Configuration

IDC3
IDC/NAC2 L1 Pump/Parking Smokes
Unused
IDC4
IDC/NAC1 and
L1 Strobe NAC IN 1/2
Unused

1O O Jumpers set for
2 8 8 internal source
3

24V Strobe Power

1O O Jumpers set for

2 8 8 External source
3 from

15K EOL Required for 3-ZA15 Amp

I NAC IN 5/6
Audio from
L1 Amp

IDC/NAC5 Q_I I
L1 Audible

IDC/NAC6

Unused

IDC8
L1 Elevator Lobby Smoke

IDC7
L2 Elevator Lobby Smoke
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Section 4

EST3 Series Technician
Certification

Front Panel Controls
and Indicators

UTC Fire & Security

A United Technologies Compary

Objectives

» Differentiate between U.S. Local and U.S. Proprietary Mode
 Identify the features of the EST3 Front Panel

* Discuss the EST3X Front Panel operations
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Front Panel Operations

U.S. Local Mode

* In U.S. Local Mode, the panel does not require acknowledgement
of each event

» Events may be acknowledged and restored by pressing reset
* View and acknowledge events in the event messages window

* Trouble and monitor events are self-restoring when the off-
normal condition is resolved

* Alarm and supervisory events must be manually restored

U.S. Proprietary Mode

* Used in applications requiring minimal operator intervention
when life safety events are handled by facility personnel

» Each event must be individually acknowledged and viewed by
pressing the respective alarm, supervisory, trouble or monitor
event queue’s acknowledge button

» The restoration of each event is posted and must be individually
acknowledged

* The Previous/Next buttons are disabled from scrolling the
message queues
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Front Panel Operations

Operations

» Display the EST3 Main Menu by
pressing the front panel’s
Command Menus Button

* The complete Main Menu displays Status

to all operators Enable
Disable
Activate
Restore
Reports

* Menu privileges are controlled by
4 levels of password access
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Front Panel Operations

- Selections

» Scroll to select the desired menu

4-4

item and press Enter or select the
menu item by number on the
numeric keypad

Note: Press the Next button to
scroll to view additional Main
Menu items

Status command

e The Status command enables

Level 1 through 4 operators to
view or print a listing of active
alarm, trouble, supervisory,
monitor or all points

This enables operators to view or
print a list of points tested or
disabled, outputs turned on, and
the status of security partitions or
holdup devices

status
Enable
Disable
Activate
Restore
Reports

Status
Enable
Disable
Activate
Restore
Reports
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Front Panel Operations

- Enable command

The Enable command allows
Level 2 through 4 operators to
enable a previously disabled logic
group, switch, device, card, LED
or time control

sStatus
Enable
Disable
Activate
Restore
Reports

Disable command

e The Disable command allows
Level 2 through 4 operators to
disable a logic group, switch,
device, card, LED or time control

Status
+ Actual enable and disable Enable
operator privileges vary Disable
« A Level 2 operator is permitted Activate
only to enable or disable a zone Restore

group Reports

* Level 4 operators are permitted to
enable or disable a card
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Front Panel Operations

~ Activate command

The Activate command allows
Level 2 through 4 operators to:
— Activate alternative sensitivity or
message routing
— Start a guard patrol route or a check-in
period

— Turn on a relay, an LED, an audio
amplifier or an audio message

Restore command

Status
Enable
Disable
Activate
Restore
Reports

4-6

The Restore command allows
Level 2 through 4 operators to:
— Restore to primary sensitivity or
message routing
— Stop a guard patrol route or a check-in
period

— Turn off a relay, an LED, an audio
amplifier or an audio message

Status
Enable
Disable
Activate
Restore
Reports
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Front Panel Operations

Reports command

The Reports command allows
Level 1 through 4 operators to
generate and review or print reports

regarding: Status
— Signature detector sensitivity Enable
— Detectors requiring maintenance Disable

— Panel event history

— Panel software and hardware revision
levels

— MODCOM compliance

Activate
Restore
Reports

- Program command

The Program command allows
Level 1 through 4 operators to:

— Toggle the displayed language (if

configured) »7) Program

— Set system time or date 8) Test
9) Security

— Create and edit the holiday list
— Change operator passwords
— Restart a panel or the system

— Clear the system’s event history and
alarm counter
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Front Panel Operations

- Test command

* The Test command allows Level 1
through 4 operators to perform a
front panel lamp test sequence

e This command permits Level 4
operators to start, stop or cancel a
service group test sequence

7) Program

P8) Test

9) Security

- Security command

e The Security command allows
Level 1 through 4 operators to arm
or disarm a security system
partition or reset latched security
alarm events

* Permits Level 2 through 4
operators to bypass or remove the
bypass of a security device

e Present only on the Main Menu if
the system has been configured
for fully integrated security
operations

4-8

7) Program
8) Test
»9) Security
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Front Panel Operations

e The rotary controller is used to
enter data or to select menu
functions or commands

GND FAULT CPUFAIL TROUBLE POVWER
= = = =

* Press the rotary controller to
access the Queue menu

¢ To select a menu function or
command, scroll to the desired
function or command and press
the rotary controller again to enter

e To correct errors, scroll to the
Delete arrow < and press the
rotary controller
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Front Panel Operations

Controls and indicators

e Active alarm, supervisory, trouble
and monitor event messages are
posted in separate queues

GNDFAULT CPUFAIL TROUBLE POWER
= = = =

e Alarm, supervisory and trouble
message queue’s LED flashes
when an active event message is
posted in its respective queue and
has not been acknowledged

* Monitor event message activates
Acknowledge button LED and
posts in queue

Controls and indicators

e In the US proprietary mode, the
restoration of each event must
also be acknowledged by pressing
the Acknowledge button

e In the US local mode, all active
events can be globally
acknowledged by pressing the
Reset button
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Front Panel Operations

Front panel Queue Menu

e If your system is off-normal, use
the Queue Menu to scroll to Alarm,
Supervisory or Trouble

e To access the Main Menu, press
the rotary controller and scroll to
select the Main Menu

e Choose a command or function
from the front panel Main Menu
display by rotating the rotary
controller and pressing again to
select

e The complete menu displays for
all operators

¢ Menu privileges are controlled by
four levels of password access

EST3 Series Student Workbook

ALARM  DISASLE  SUP GNDFAULT CPUFAIL TROUBLE POWER
= = = = = = =

sup GNDFAULT CPUFAIL TROUBLE POVER
= == = = = =
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Front Panel Operations

Back command

e The Back command takes you
back to the Queue Menu

GNDFAULT CPUFAIL TROUBLE POWER
= = = =

MATN MENU

Exit command

¢ The Exit Menu command takes
you back to the System Normal
display

GND FAULT CPUFAIL TROUBLE POVWER
= = = =
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Front Panel Operations

Status command

e The Status command enables
Level 1 through 4 operators to
view or print a listing of active
alarm, trouble, supervisory,
monitor or all points

ALARM  DISASLE  SUP GNDFAULT CPUFAIL TROUBLE POWER
= = = = = = =

¢ This enables operators to view or Bxit Waro
print a listing of points tested or S
disabled, and outputs turned on Adtivata

Enable command

¢ The Enable command allows Level
2 through 4 operators to enable a
logic group, switch, device, card,
LED or time control previously
disabled

ALARM  DISABLE  suP GNDFAULT CPUFAIL TROUBLE POVER
= == = = = =
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Front Panel Operations

Disable command

e The Disable command allows . AL T e — o,
Level 2 through 4 operators to B N e s
disable a logic group, switch,
device, card, LED or time control

+ The actual enable and disable
operator privileges vary it —

e For example, a Level 2 operator is e
permitted only to enable or disable Bepots
a zone group, while Level 4 Test
operators are permitted to enable S
or disable a card

 Remote Read Lock: prevents

ALARM  DISABLE  suP GNDFAULT CPUFAIL TROUBLE POVER
programmers from PR S b
communicating with the panel
remotely
* Remote Write Unlock: prevents

programmers from writing to the
panel remotely

¢ Sensor Bypass: bypasses the
photo portion of a PHS if
configured for supervisory without
disabling the heat

Gl

e Gas Accelerate Response: a
feature to speed up testing of CO
detectors

o Drill is now found under the
Activate Menu (no Drill button on
the LCD)
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Front Panel Operations

Restore command

The Restore command allows AL T e —
Level 2 through 4 operators to: B N e s
— Restore to primary sensitivity or
message routing
— Turn off a relay, an LED, an audio
amplifier or an audio message e
— Like the enable and disable Beatia
commands, the actual operator Disante:
privileges vary for both the activate b enare
and restore commands Zrogram
— Restore Remote Read Lock and SRt
Remote Write Unlock
— Restore Drill
— Sensor Bypass
— Gas Accelerate Response

Reports command

The Reports command allows

Level 2 through 4 operators to
generate and review or print reports
on:

sup GNDFAULT CPUFAIL TROUBLE POVER
= == = = = =

— Signature detector sensitivity
— Detectors requiring maintenance

— The panel’s event history

— The panel's software and hardware
revision levels

— 3MODCOM compliance

TR
i

EST3 Series Student Workbook 4-15



Front Panel Operations

Program command

4-16

The Program command allows
Level 1 through 4 operators to:

— Toggle the displayed language

— Set system time or date

— Create and edit system’s holiday list
— Change operator passwords

— Restart a panel or the system

— Clear the system’s event history and
alarm counter

The actual operator privileges vary
for programming system parameters

Test command

The Test command allows Level 1
through 4 operators to perform a
front panel lamp test sequence

This command permits the Level 4
operators to start or cancel (stop)
a service group test sequence or a
device test

ALARM  DISASLE  SUP GNDFAULT CPUFAIL TROUBLE POWER
= = = = = = =

MATN MENU
Baclk

ALARM  DISABLE  suP GNDFAULT CPUFAIL TROUBLE POVER
= == = = = =
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Front Panel Operations

Security command

e The Security command allows
Level 1 through 4 operators to arm A it e
or disarm a security partition
e This menu has to be enabled via
programming the SDU for it to
appear Belt W
Enable
e This option is only available if Himalile
your 3X is on an EST3 network iy
Program
« 3X does not support security by > Sacurity
itself
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Front Panel Operations
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Section 5

EST3 Series Technician
Certification

Developing Labels
and a Labeling Plan

UTC Fire & Security

A United Technologies Compary

What is an object?

Any addressable device, circuit, message, pseudo point or other entity
within the EST3 system database used to initiate an input event within a
rule or is the subject of a rule’s output action

EST3 Series Student Workbook 5-1



Labeling Plan

EST3 objects

What are some objects found within the
EST-3?

Each cabinet or remote annunciator node within
the system may be considered an object

7 7 7 7
7 7 7 7

EST3 objects

What are some objects found within the

EST-3?
Each EST-3 3-SSDC(1) or 3-SDDC(1) Loop Controller
Local Rail 3-ZA20 or 3-ZA40 Amplifier
3-PS/MON
Module (LRM) 3-IDC8/4
and Operator 3-AADC
Layer i
LED/Switch )
Panel 3.00x
3-12/S1x
3-12/S2x
3-6/3S1x

Each LED and switch is an object in the database
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Labeling Plan

EST3 objects

What are some objects found within the
EST-3?

Each smoke detector or module is an object in the
database.

EST3 objects

What are some objects found within the
EST-3?

Logical Groups are objects in the database.

AND

ZONE

MATRIX
SERVICE
Instruction TEXT
Partition
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Labeling Plan

ST3 objects

What are some objects found within the
EST-3?

Audio and text messages are objects in the database

i) @

Custom
System Banner

- EST3 objects

What are some objects found within the
EST-3?

600 series Pseudo Points are objects in the database

4 0602 COMMUNICATIONS
SUPERVISION
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Labeling Plan

Object Label

Any descriptive word or words (a naming convention) created by the
system designer to identify a specific object within the EST3’s or
3-SDU'’s database

What and where is this device?

01020134
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New Object Labels

BUILDING5 FLOOR3 WESTWING_SMOKE6

Labels contain component Modifiers
New terminology

More descriptive!

Object Label Parameters

Must have an object label (from a LED to the project)

40 characters in length

Not case sensitive
A=a
Must be unique (Compiler error if duplicated)

Arbitrary (At the programmer’s discretion)

DoNOTuse{, [.].# <, >, *, %,
spaces, ’, “, 1, or ; in object labels

ASCII characters are acceptable
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Labeling Plan

Object Labels

When developing labels and your labeling plan consider:

Label
Format

Object Labels

Make your object labels readable and understandable!

* Viewed online, on printed reports and possibly on the 3-LCD or 3-
LCDXL display

Which label is easiest to read and understand?

BUILDING1_CABINET1 BLDG1_CAB1 Bl1_C1
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Labeling Plan

Object Labels

Label
Format

Label

Object Labels

Describe location
BLDG1_ FLOOR1_LOBBY

BLDG1_FLOORZ2_ELEVATOR_LOBBY

Describe function
BLDG1 CAB1 _DMPR_CNTRL
BLDG5 LEV7_EVAC_AMP

Describe device type

BLDG1_ LEVEL3_PULL
BLDG3_MECH_RM_SMK
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Labeling Plan

Object Labels

Label
Format

Label
Content

Object Labels

Floor and level designators may be awkward in rules
programming.

ELV_EQ ROOM
I EEEEEERERL FLOOR_6

SRR EREEEE FLOOR_5
EEEEERREEE FLOOR—4

PEEEEEEEELE FLOOR—3
FLOOR_ 2

—GROUND_FLOOR
PARKING_LEVEL1
PARKING_LEVEL2

PrERRRE AR
_____ NI RY
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Labeling Plan

- Object Labels

Labeling like this makes rules programming much easier.

Location messages display like this:

EEERERREEE
SR RERR AL
EEERERR AL
SRR ERREEE

SRR EEE

Level9
Level8
Level7
Level6
Level5
Level4

—Level3

Level2
Levell

Object Labels

ELV_EQ ROOM
FLOOR_6
FLOOR_5
FLOOR 4
FLOOR 3
FLOOR_2
GROUND_FLOOR
PARKING_LEVEL1

PARKING_LEVEL?2

Label
Format

Label

Numbering

5-10

Label
Content
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Labeling Plan

- Object Labels

Number modifiers uses the power of the SDU
Programming tools.
{Levell Smk, Level2_ Pull}

Level9
1152130111 Level8
Level7
Level6

thhtrr ittt

I EEEEEEEEEE
Level5

Level4

thEthb bttt

1133112111,
Level3

— I TS

Level2

Levell

- Object Labels
Label Label

Content

Labels as

Numbering Messages
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Labeling Plan

Object Labels

Use the object label as location messages

BLDG1 FLR2 SMK_RM202

0001 SMOKE ACTIVE
BLDG1_FLR2_SMK_RM202

Each location message line is 21 characters

Object Labels

Each object in the database has:
An Address used by the system (i.e. 01020111)
A Label used for programming (e.g. L2 _ELEV_LOB_SMK)

A Location Message used for display
(e.g. Ground Floor Elevator Lobby Smoke)
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Labeling Plan

Label plan

OUTPUTS

Develop a labeling plan
with the I/O Matrix
Worksheet

or Excel on your PC

L1 SMK
L1 ELV_SMK
L1_PARK_SMK
L1 FLOW

L1 PARK PULL

L1 TAMPER

L1 PUMP AC FAIL
L1 PUMP RUN

L FLow For this example,
o « type the
L3 FLOW INPUTS first

L3 PULL

L3 TAMPER

L4 SMK

L4 ELV_SMK
L4_FLOW

L4 PULL

L4 TAMPER

L4 COMPRM_SMK1
L4_COMPRM_SMK2
L4_COMPRM_SMK3
L4 COMPRM_SMK4
L4 COMPRM_SMK5
L4 COMPRM_SMK6

nw-—H4cCcoz-—

Label plan

Develo_plng a Iabellng_ OUTPUTS
plan with the 1/0 Matrix
Worksheet or Excel on N PR
ON NG L2,
your PC MO «sz@ & %t X %:\% >

EENENE NN NG\ \& * \*‘P NH
¢ O N N AN A 8
\447&\ Sa 44% 6\/\ SAD \«7,,7 N &/\ »7(( 4((\ NGNS %\o%\o 4{90 O \%4/

L1 SMK
L1 ELV_SMK A
L1_PARK_SMK
L1_FLOW

L1 PULL

L1 PARK PULL
L1 TAMPER
L1_PUMP AC FAIL
L1 PUMP RUN
L2_SMK

L2 ELV_SMK
L2_FLOW

L2 PULL Type
L2 TAMPER
[3"SuK the OUTPUTS
L3 ELV_SMK

L3 FLOW

L3 PULL

L3 TAMPER
L4_SMK

L4 ELV_SMK
L4_FLOW

L4 PULL

L4 TAMPER

L4 COMPRM_SMK1
L4 COMPRM_SMK2
L4_COMPRM_SMK3
L4 COMPRM SMK4
L4 COMPRM_SMK5
L4_COMPRM_SMK6

nw-+4CUoVZz-—
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Labeling Plan

Label plan

Developing a labeling
plan with the 1/0O Matrix
Worksheet or Excel on
your PC

Label plan

nw-4CUo©Z—

OUTPUTS
o
NS
NN »
OO 7
SONONONON Q;(( %{E‘ A % >
L1 SMK @ [ ] [® [® K]
t} El;\\éKShghKAK o 0o/0/0® [] [ ] [ 1K) [ 3K [ 3K )
B I It e 1 B 1t et o
L1 PULL [ 3K 3K BK 3K ) [ ] [ 3K ) [ 3K ) e
L1 PARK PULL o 0o/0o00® [ ] [ 1K) [ K ) [ 3 )
L1 TAMPER [)
L1_PUMP AC FAIL :
L1 PUMP RUN
Ilj ELM\b( - o/®o/®0/ 0o/ @/O®@ O . [ 1K) ®e [ 3 )
g m— L LI I I IR LS 2 S 2
L2 PULL
L2 TAMPER I I A [)
L3 SMK [) o/ o/0o/0/0/0 o0 e [ 3 )
L3 ELV_SMK [] o/ o/0o/0/0/0] O 00 ®e [ 3K)
Rdm— Tt 3 {13 3 3 S 2 JOE 3 IS 31
L3 TAMPER L T 1 1 [ ]
L4 _SMK [ ] [ ] o/ 0/0[®] [ 1K) ®e [ 3K )
L4_ELV_SMK ) [ o/ 0/0/0/0 [ 3K ) [ 3K ) e
L4_FLOW [ [ [ K I 3K [ 3K [ 3K [ 3K )
L4_PULL [] [] o oo e [ 2K ) [ ) [ 2K
L4 TAMPER []
L4_COMPRM_SMK1 [ 3K )
L4_COMPRM_SMK2
L4_COMPRM_SMK3 %%
L4 COMPRM_SMK4 [ 3K ]
L4 COMPRM_SMK5 [ 3K )
L4 COMPRM_SMK6 [ 2K )

Correlate the INPUTS and OUTPUTS

5-14

Outputs

£\ N\ S

SONG R N\
% \4470\447&\447& SON &

Amplifiers are listed as the outputs

Audio can be tricky:

» Up to eight default and/or custom channels which are
objects needing labels

» Default messages and/or custom messages sent over the
channels to the amplifiers need labels

EST3 Series Student Workbook



Labeling Plan

Output

What type of object is a switch?

5 INPUT
OUTPUT

What type of object is a LED?

INPUT
OUTPUT

Output

What type of object is a SIGA-CC1
configured as a Firefighter’'s Phone?

The firefighters’ phone must be activated or connected.
In this case, consider the CC1 as an OUTPUT.

When a firefighters’ phone is plugged in, it initiates a
call-in to the panel.
In this case, it is considered an INPUT.

The firefighters’ phone operations are built into the microcode.
Custom rules may be written to LED annunciate firefighters’
phone call-ins and activations. In this case, firefighters’
phones are listed as INPUTS during the planning process.
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Labeling Plan

In the following example, we opted to
make the middle modifier the variable

L1 PARK_SMK
L1 PUMP_SMK
and so on

We could have made the
last modifier position the variable

L1 SMK_ PARK
L1 SMK_PUMP
and so on.

Smoke Detector Labels

Level 9 General purpose type smoke
Levers L8_SMK  ang 8 individually mitiate alarms
Level 7 L7_SMK _
vl 6 ‘ L6 SMK asoz:}i:?d the level # for our first
Leve1 5(©) @) L5 SMK  Use_SMK for the last

Level 4 ‘ L4 SMK modifier

Note: The two L1 _SMK

Level 3 ‘ L3 SMK detectors are conventional

smokes connected to IDC circuit 3 on

Level 2 3-IDC8/4 Module, where the object

label is assigned to the circuit.
Level 1
Level 1 L1 SMK
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eve1s@) ©)
5@ @
Level 7 ‘
Level 6 ‘
Level 5 ‘
Level 4 ‘
Level 3 ‘
Level 2
Level 1
Level 1 ‘

v 5@) ©)

EST3 Series Student Workbook

©0PEEEEE®

®

‘ L8 ELV_SMK

‘ L5_ELV_SMK
‘ L4_ELV_SMK
‘ L3_ELV_SMK
‘ L2 _ELV_SMK

©

‘ L1 ELV_SMK

Labeling Plan

L8_MECH_RM_SMK

L7_ELEC_RM_SMK
L6_ ELEC_RM_ SMK

L5_ELEC_RM_ SMK
L4_ELEC_RM_ SMK

L3_LOBBY_SMK

L1 _PARK_AREA SMK

Elevator lobby smokes on
levels 1 through 8

individually initiate alarms
and capture the elevators

Use L and the
level # for our first modifier

Use ELV for the second
modifier

Use SMK for the last
modifier

To be more descriptive:

Ln_ELV_LOBBY_SMK

5-17



Labeling Plan

5-18

Level 9 ‘ ‘
Level 8
Level 7
Level 6
Level 5 ‘ ‘
Level 4 ‘ ‘

HOEEEEO

Label the three level 9 smokes, which
are in an AND group and DO NOT
individually initiate alarms.

Exclude these smokes from individually
initiating alarms. This is accomplished
using a N-variable when programming rules
or by making the labels unique.

For this example let’s label these smokes:

Level 3 0]

Where a N-variable SM Or by adding numbers to
Level 2 of <N:1-8>in the the end of the _SMK

rules object label will modifier, which eliminates
Level 1 eliminate these smokes SM these smokes from

from individually individually

S SM S
Level 1 @ initiating alarms initiating alarms.

v s(@) ©)
Level 8
Level 7
Level 6 ‘
Level 5 ‘

©OLEEEEEE®

These nine level 4 smokes are in a MATRIX
group and DO NOT individually initiate alarms.

Exclude these smokes from individually
initiating alarms. Because two other
smokes have an L4 modifier, we can not
use a N-variable. However, we can
accomplish this by making the labels
unique.

L4 _COMPRM_SM
L4_COMPRM_SM
L4_COMPRM_SM
L4_COMPRM_SM
L4_COMPRM_SM
L4_COMPRM_SM
L4_COMPRM_SM
L4_COMPRM_SM
L4_COMPRM_SM

Where the numbers added
to the _SMK modifier
eliminate these smokes
from individually initiating
alarms

O~NOOUIDWNE
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Labeling Plan

WNG)

Or we could reposition the modifiers to make
the labels dramatically unique:

COMPRM \L4_SMK1

COMPRM 4 SMK2

COMPRM _ 114 SMK3 | Placing the middle
COMPRM _ L4 SMK4 | COMPRM modifier first
COMPRM 4 SMK5 | eliminates these smokes

COMPRM U4 SMK6 | from individually initiating
COMPRM _Il4_SMK7 |alarms
COMPRM

©PLEEEEEE®

Project Smoke Detector Labels

A N-variable [<N:n-n>] is used to specify a
specific range of objects labels

A wildcard [*] is used to specify all variable
modifiers in objects labels at a modifier position
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Labeling Plan

Project Smoke Detector Labels

The object label in our rule’s
input statement to initiate an
alarm when an individual smoke
goes off normal would be:

Ln_SMK
Ln_ELV_SMK

L4_COMPRM_SMKN  ALARM SMOKE ‘L_*SMK’

The 1 through 8 N-variable
excludes the three level 9 smokes

Project Smoke Detector Labels

The object label in our rule’s
input statement to initiate an

Ln_SMK alarm when an individual smoke
Ln_ELV_SMK goes off normal would be:
L9_SMKn

L4 _COMPRM_SMKn ALARM SMOKE ‘L<N: 1_8>_@MK’

The * includes the variable
modifier used to specify
locations, even with 0
characters at the modifier
position

5-20 EST3 Series Student Workbook



Labeling Plan

Project Smoke Detector Labels

The object label in our rule’s
input statement to initiate an

Ln_SMK alarm when an individual smoke
Ln_ELV_SMK goes off normal would be: | ..
L9_SMKn

L4_COMPRM_SMKN) Al ARM SMOKE ‘L<N:1.8> *SMK’

The number part of the level 4
computer room _SMK modifier
makes these labels unique and
excludes these smokes

for individually initiating alarms

Project Smoke Detector Labels

For our example project, let’s Signature Sensors
L9_EAST_SHAFT_SMK

assume we labeled the L9 WEST_SHAFT_SMK
L9_ELV_EQ_RM_SMK

smokes L8_MECHRM_SMK

L8_ELV_LOBBY_SMK
L7_ELEC_RM_SMK
L7_ELV_LOBBY_SMK
L6_ELEC_RM_SMK
L6_ELV_LOBBY_SMK
L5_ELEC_RM_SMK
L5 _ELV_LOBBY_SMK
L4_ELEC_RM_SMK
L4_ELV_LOBBY_SMK
L4_COMPRM_SMK1
L4_COMPRM_SMK2
L4_COMPRM_SMK3
L4_COMPRM_SMK4
L4_COMPRM_SMK5
L4_COMPRM_SMK6
L4_COMPRM_SMK7
L4_COMPRM_SMK8
L4_COMPRM_SMK9
L3_GND_LOBBY_SMK
L3_ELV_LOBBY_SMK
IDC ZONES
L2_ELV_LOBBY_SMK
L1_PARKING_SMK
L1_ELV_LOBBY_SMK

Rule Object Label
‘L<N:1-8> *SMK’
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Labeling Plan

Project Smoke Detector Labels

We could easily have
labeled the smokes

Signature Sensors
L9_EAST_SHAFT_SMK
L9_WEST_SHAFT_SMK
L9_ELV_EQ_RM_SMK
L8_MECHRM_SMK
L8_ELV_LOBBY_SMK
L7_ELEC_RM_SMK
L7_ELV_LOBBY_SMK
L6_ELEC_RM_SMK
L6_ELV_LOBBY_SMK
L5_ELEC_RM_SMK
L5_ELV_LOBBY_SMK
L4_ELEC_RM_SMK
L4_ELV_LOBBY_SMK
L4_COMPRM_SMK1
L4_COMPRM_SMK2
L4_COMPRM_SMK3
L4_COMPRM_SMK4
L4_COMPRM_SMK5
L4_COMPRM_SMK6
L4_COMPRM_SMK7
L4_COMPRM_SMKS8
L4_COMPRM_SMK9
L3_GND_LOBBY_SMK
L3_ELV_LOBBY_SMK
IDC ZONES
L2_ELV_LOBBY_SMK
L1_PARKING_SMK
L1_ELV_LOBBY_SMK

Rule Object Label
‘L<N:1-8>_*SMK’

Signature Sensors
L9_SMK _EAST_SHAFT
L9_SMK _WEST_SHAFT
L9_SMK _ELV_EQ_RM
L8 SMK _MECHRM

L8 SMK _ELV_LOBBY
L7_SMK _ELEC_RM
L7_SMK _ELV_LOBBY
L6_SMK _ELEC_RM
L6_SMK _ELV_LOBBY
L5_SMK _ELEC_RM

L5 _SMK _ELV_LOBBY
L4_SMK _ELEC_RM
L4_SMK _ELV_LOBBY
L4_SMK1 _COMPRM
L4_SMK2 _COMPRM
L4_SMK3 _COMPRM
L4_SMK4 _COMPRM
L4_SMK5 _COMPRM
L4_SMK6 _COMPRM
L4_SMK7 _COMPRM
L4_SMK8 _COMPRM
L4_SMK9 _COMPRM
L3_SMK _GND_LOBBY
L3_SMK _ELV_LOBBY
IDC ZONES

L2_SMK _ELV_LOBBY
L1 _SMK _PARKING
L1_SMK _ELV_LOBBY

Rule Object Label
‘L<N:1-8>_SMK_*

Project Smoke Detector Labels

5-22

We could easily have
labeled the smokes

Signature Sensors
L9_EAST_SHAFT_SMK
L9_WEST_SHAFT_SMK
L9_ELV_EQ_RM_SMK
L8_MECHRM_SMK
L8_ELV_LOBBY_SMK
L7_ELEC_RM_SMK
L7_ELV_LOBBY_SMK
L6_ELEC_RM_SMK
L6_ELV_LOBBY_SMK
L5_ELEC_RM_SMK
L5_ELV_LOBBY_SMK
L4_ELEC_RM_SMK
L4_ELV_LOBBY_SMK
L4_COMPRM_SMK1
L4_COMPRM_SMK2
L4_COMPRM_SMK3
L4_COMPRM_SMK4
L4_COMPRM_SMK5
L4_COMPRM_SMK6
L4_COMPRM_SMK7
L4_COMPRM_SMKS8
L4_COMPRM_SMK9
L3_GND_LOBBY_SMK
L3_ELV_LOBBY_SMK
IDC ZONES
L2_ELV_LOBBY_SMK
L1_PARKING_SMK
L1_ELV_LOBBY_SMK

Rule Object Label
‘L<N:1-8> *SMK’

Signature Sensors
L9_SMK _EAST_SHAFT
L9_SMK _WEST_SHAFT
L9_SMK _ELV_EQ_RM
L8_SMK _MECHRM
L8_SMK _ELV_LOBBY
L7_SMK _ELEC_RM
L7_SMK _ELV_LOBBY
L6_SMK _ELEC_RM
L6_SMK _ELV_LOBBY
L5_SMK _ELEC_RM
L5_SMK _ELV_LOBBY
L4_SMK _ELEC_RM
L4_SMK _ELV_LOBBY
L4_SMK1 _COMPRM
L4_SMK2 _COMPRM
L4_SMK3 _COMPRM
L4_SMK4 _COMPRM
L4_SMK5 _COMPRM
L4_SMK6 _COMPRM
L4_SMK7 _COMPRM
L4_SMK8 _COMPRM
L4_SMK9 _COMPRM
L3_SMK _GND_LOBBY
L3_SMK _ELV_LOBBY
IDC ZONES

L2_SMK _ELV_LOBBY
L1_SMK _PARKING
L1_SMK _ELV_LOBBY

Rule Object Label
‘L<N:1-8>_SMK_*
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Labeling Plan

How might you label the:

Lets use:

PULLS? WATERFLOWS?

Signature Sensors

L9_EAST_SHAFT_SMK Signature Modules Signature Modules
L9_WEST_SHAFT_SMK L9 PULL L8 FLOW
L9_ELV_EQ_RM_SMK L8 PULL L7_FLOW
L8_MECHRM_SMK — —
L7_PULL L6_FLOW
L8_ELV_LOBBY_SMK — u
_ELV_| — L6_PULL L5_FLOW
L7_ELEC_RM_SMK — —
L5_PULL L4_FLOW
L7_ELV_LOBBY_SMK L4 PULL L3_FLOW
L6_ELEC_RM_SMK - |
| _RM_ L3_PULL L2_FLOW
L6_ELV_LOBBY_SMK L2 PULL L1 _FLOW
L5_ELEC_RM_SMK L1 PUMP PULL -
L5_ELV_LOBBY_SMK L1 PULL

L4_ELEC_RM_SMK
L4_ELV_LOBBY_SMK

L4~covru_SiiK HEATS? FIREPHONES?

L4_COMPRM_SMK2
L4_COMPRM_SMK3

L4_COMPRM_SMK4 Signature Sensors Signature Modules
L4_COMPRM_SMK5 L8_HEAT L9_FIRE_PHONE
- — L7_HEAT L8_ FIRE_PHONE

L4_COMPRM_SMK6 L7 FIRE PHONE
L4_COMPRM_SMK7 - —
— L6_ FIRE_PHONE
L4_COMPRM_SMK8 — —
— L5_ FIRE_PHONE
L4_COMPRM_SMK9 — —
— L4_ FIRE_PHONE
L3_GND_LOBBY_SMK — —
— = L3_ FIRE_PHONE
L3_ELV_LOBBY_SMK — —
IDC ZONES L2_ FIRE_PHONE
L1_ FIRE_PHONE
L2_ELV_LOBBY_SMK - -
L1_PARKING_SMK
L1_ELV_LOBBY_SMK

Light a LED on an operator layer panel to indicate
the Floor of Incident, regardless of the type of
device that went into alarm.

How would you construct the rule’s object label
using the labels of this example?

‘L<N:1-9>*’
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Section 6

EST3 Series Technician
Certification

Using the 3-SDU
HELP Utility

UTC Fire & Security

A United Technaologies Company

~ SDU Help

To see information about your current 3-SDU select Help and About

{3 /EST3 System Definition Utility - SAMPLE v. D1.00.5= S =] ES |
Project Configure Rules Tools Reports Options
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3-SDU HELP

To see information about your current 3-SDU select Help and About

To use the 3-SDU HELP utility select Help and Content to launch the
HELP utility
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3-SDU HELP

To use the 3-SDU HELP utility select Help and Content to launch the
HELP utility

E? SDU Online Help I =10] x|
4 : L [Of x
6 e & B 0 x|
P Hide Back Print  Options
I |
R 3 Getting i | SDU Online Help
@ Project Configuration %.‘Il’”
= @ Cabinet Configuration This Help systern provides background
] Network routing E .| inforrmation and instructions for working with
[+ @ Rail Module Configurati = the SDU. If you are new to using Help, see
= Q Object Configuration Finding topics in Help.
r+‘:- Message Arnunciation | The Engineering software release notes
le] Log!ul Output CD_I'IflgU"_ contain important information and should be
E Q Lm_;lc Sroug C_unﬂguratl read before using this application. See
[+ Using the Audio Tool T e el -
1] Using the Resource Prov
] Q Downloading Files
[+ Programming Referenc
= Reports
@ Glossary SDU Online Help (P/N: 180653 REVY: 3.6)
©® 2005. All rights reserved. This application
is protected by copyright law and
international treaties.,
4 »
] e

Click + for the desired section under the Contents tab (Getting Started in
this example).

o]
Em ¢« o & m (o] x|
P Hide Back Fomysd  Print  Options
-
Contents | Index | Search| Finding topics in hel
g top P
=[] Getting Started )
@ This Help system includes a table of contents, an index, and a search
2] viewing software utility for finding the information you need. Each is located on a
@ Custornizing SOU of separate tab, as shown below:
2] Legal information C
5 @ Project Basics | Index I §aamh]
& 8 Project Configuration ®
c2] Cabinet Configuration =-[[} Project Basics
& Q Network routing @ Creating a new proj
[+ Rail Module Configurati Ammmine an auickine
1] Object Configuration
= @ Message Annunciation y
@ Logical Output Configur Using the Contents tab
) Lm:]ic Group C_Onﬁg'-'"ati Click the Contents tab in the navigation pane, The Contents tab
=@ Using the Audio Tool provides a list of Help topics categorized by subject, Use this tab for
[+ &2 Using the Resource Pro a systematic study of a particular subject.
= Downloading Files
8 ::Dgor;:nmmq Referenc @ Each book icon identifies a general category of help topics.
8 @ Gl:ssar Double-click the book icon to display the topics it contains.
= Y Double-click again to close the book.
B Eack A b inan idantifiar a nane A Eari aini
d Select the desired topic
I =]
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3-SDU HELP

Print any selected topic or Section of topics by clicking on the Main Menu
printicon.

22 SDU Online Help -|Ool x
E E

F Hide Back Fur

i Lo x|

Contents | index | Search |
=\ Getting Started

Finding topics in Hel
2] Wiewing the softwar

2] Legal information

= Q Project Configuration
" g Cabinet Configuration
15} Network routing

* 8 Rail Module Configurati
] Object Configuration

# @ Message Annunciation |
Q Logical Output Configur

[2) customizing SoU o QTRTERN x|

& @ Project Basics "You can pink the selected topic o all the tapics in the

Finding topics in help

This Help systemn includes a table of contents, an index, and a search

utility for finding the information you need. Each is located on a
selected heading. What would you like to do?

% Piint the selected topic
" Piint the selected heading and all subtopics

| 0K I Cancel

@ Logic Group Configuraty
() Q Using the Audio Tool

" 8 Using the Resource Pro-
& Downloading Files

2] Q Programming Referenc:
@ Reports

[?] Glossary

K I— |

TIEK e CONEnts tan ih e naviganon pane, The Contents tab
provides a list of Help topics categorized by subject. Use this tab for
a systematic study of a particular subject.

Q Each book icon identifies a general category of help topics.
Double-click the book icon to display the topics it contains.
Double-click again to close the book.

j Each document icon identifies a page, or topic, containing
inforrnation. Click the docurnent icon to display the topic,

The Main Menu contains an Options icon enabling you to select the HELP
options.

F  Hide Back Hide Tabs
Back =
Contents | Index | Search]| Findi =
= (] Getting Started . Home .
This H Stop ble of contents, an index, and a search
[2] viewing the softwars utility o n you need. Each is located on a
2] Customizing SDU of SeP AT R narmet Opbionz s

Rsovoninerep i

a] *

.10 x|

7] Legal information
= Q Project Basics
" 8 Project Configuration
&= Cabinet Configuration
) 8 Network routing
2] Rail Module Configurati
1) Q Object Configuration
# Q Message Annunciation F
@ Logical Output Configur
= Q Logic Group Configurati
c3 g Using the Audio Tool
= Using the Resource Prov
= Q Downloading Files
™ g Programming Referenc
1] Reports

[7) Glossary

K I Jui|

=] ﬂ;‘] Project Basics
@ Creating a new proj

[N Ammmine am auiskina

Using the Contents tab

Click the Contents tab in the navigation pane. The Contents tab
provides a list of Help topics categorized by subject. Use this tab for
a systematic study of a particular subject.

@ Each book icon identifies a general category of help topics.
Double-click the book icon to display the topics it contains.
Double-click again to close the book.

[3) Each document icon identifies a page, or topic, containing
information. Click the docurnent icon to display the topic,
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The Main Menu enables you to page Back and to page Forward

(o]
L c & @ r ol
_F Hide FHack Fi Print  Options
Contents | Index | Search | E
gFinding topics in Hel
2] Wiewing the software
2] customnizing SDU of This Help system provides background
2] Legal information information and instructions for working with
i 8 Project Basics the SDU. If you are new to using Help, see
= Project Configuration Finding topics in Help,
) Cabinet Configuration The Engineering software release notes
c2] quork routing ) | contain important inforration and should be
& Rail Medule Configurati read before using this application. See
& Q Object Configurstion Viewing the software relesse notes,
« 8 Message Annunciation
] Q Logical Output Configur
&3 8 Logic Group Configurati
@ Using the Audio Tool
5 @ Using the Resaurce Pro- SDU Online Help (P/N: 180653 REV: 3.6)
) 8 Downloading Files © 2005. Al rights reserved, This application
B Programming Referenc: is protected by copyright law and
* Q Reports international treaties.
|7 Glossary
T R H

Let’'s use an example where we want to get help on the

Message On (MSGON) output command by using the

Contents tab.

EST3 Series Student Workbook

3-SDU HELP
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3-SDU HELP

Select the + Programming Reference book icon from the Contents tab.

c o o M [

Hack Forward  Print  Options

E? SDU Online Help I

=101 x]

:10] x|

Contents | Index | Search|

=
) Q Project Basics
" 8 Project Configuration
3] Cabinet Configuration
= Q Network routing
[+ @ Rail Module Configurati
) Q Object Configuration
2] Message Annunciation F
e} Logical Output Configur
= Q Logic Group Configurati
&3 8 Using the Audio Tool
] Using the Resource Prov
= Q Downloading Files
= |3 Programming Referenc

Bl Q Overview

@ Using the Rule Edito
® 3 Device Type Descrif
Input Event Descripl
@ output Cormmand D
5] a Advanced Programn
Prograrmming Exam)|
= @ Reports

|7 Glossary

Ml &

SDU Online Help

This Help system provides background
information and instructions for working with
the SDU. If you are new to using Help, see
Findina topics in Help.

The Engineering software release notes
contain important information and should be
read before using this application. See

iewing th W Fi .

SDU Online Help (P/N: 180653 REV: 3.6)

@ 2005, All rights reserved. This application
is protected by copyright law and
international treaties.

=

Select the + Output Command Descriptions book icon from the

Sub-Section book icons

E-b@&ﬁ-

F Hide ©ocf Foward Pint  Options

E? SDU Online Help -

=101 x]

-0 x|

Contents | Index | Search |

= 1() Output Command Ca|
[?] Activate comma
7] Active1Test com
|7 ActivezTest com
9] alarmSilence co
7] alarmTest comm
7] AlternateLangua
17] alternateMsgoff
7] alternatemsgon
2] AlternateSensitic
7] alternateSensitis
7] ampoff commar
ﬂ AmpOn commar
7] Away command
7] Bypass comman
9] Calibrate comm.
7] Close command
7] commonalarmc
7] Commmonalarmc
[7] CommonMonitor
'% CommonMonitar
?] CommonSupery

i 3 CummonSupe:fIll
1| | 4

SDU Online Help

This Help system provides background
information and instructions for working
with the SDU. If you are new to using
Help, see Finding topics in Help,

The Engineering software release notes
contain important infarmation and should
be read before using this application. See
Wiewing the software release notes.

SDU Online Help (P/N: 180653 REV: 3.6)

@ 2005. All rights reserved, This
application is protected by copyright law
and international treaties.

=

/|
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Scroll through the topics list until to find the MsgOn command

Poouoninenep
En - o

Back

P Hide

&

Forward

ijg

DOptions

=101 ]

|0 x|

Contents | Index | Search |

7] CommonMonitor
ﬂ CommonSupery
7] CornmonSupery
2] Conditionalaway
2] ConditionalStay
2] Delay command
2] DelayActivate cc
2] DelayRestore co
7] Disable commar
7] Disarm comman
|7 orill command
7] Enable commar:
7] Evacuation comr
2] Fanoff commant
_2] FanCn commanc
7] FastBlink commg
7] Galnhibit corm
7] HoldDoor comm
2] LampTest comm
2] LEDOSF comman
7] MsgOff comman
2] MsgOn comman: >
3

2] Commonbanitar |

=

This Help system provides background
information and instructions for working
with the SDU. If you are new to using
Help, see Finding topics in Help.

The Engineering software release notes
contain important information and should
be read before using this application. See

SDU Online Help (P/N: 180653 REV: 3.6)

@ 2005. All rights reserved. This
application is protected by copyright law
and international treaties.,

Click the MsgOn command and the MsgOn command topic displays

Em - =

Back

&

Forward Print

P Hide

Contents | Index | Search

o

DOptions

=10l x|

.10] x|

[ MsgOn command ]

|

E Common Munitor:l

2] cormmonMonitor
g] CommonSupery
3 CommonSupery
2] conditionalaway
2] ConditionalStay
2] Delay cornmand
2] DelayActivate e
17] DelayRestore co
|7] Disable commar
9] Disarm comman
7] orill command
7] Enable comman:
2] Evacuation comr
7] Fanoff commant
2] Fanon commant
9] FastBlink comm:
2] Galnhibit comm
2] HoldDoor cornm
2] LampTest comm
2] LEDOff comman
7] MsgOff cornman
Ei

4 | »

Description

channel,

Short form: none

Syntax

‘channel_label';

Where:

Use the MsgOn command to start broadcasting a voice message

over a selected audio channel, The MsgOn command contains

three parts. The first part of the command (MsgOn) identifies the
message, the second part (from) identifies the 3-ASU that

provides the message, and the third part (to) identifies the audio -

[+|-IMsgOn -priority ‘msg_label' from ‘asu_label' to

® + activates the command only when the rule activates, and -
activates the command only when the rule restores, When + or
= are not specified, the command activates when the rule
activates and restores when the rule restores,

e priority specifies the order of impartance this command has ﬂ

EST3 Series Student Workbook
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Scroll through the MsgOn command description to obtain the information
you need

E? SDU Online Help I

NLE .

o - > & B
P Hide Back Fowsd Pt Opfions
Contents | index | Search | multiple audio source units, =

¥ CommonMonitor:l
2] CommonMonitor
7] CornmonSupery
3 CommonSupery
7] conditionalaway
9] ConditionalStay
7] Delay command
[7] Delayactivate cc
7] DelayRestore co
|7] Disable commar
2] Disarm comman
9] Drill command
|7] Enable comman:
2] Evacuation cornr
2] Fanoff cormmant
2] FanOn commanc
2] FastBlink comm:
2] Galnhibit comm
2] HoldDoor comm
2'| LampTest comm
7] LEDOFF comman
(7] Msqoff comman

|_ﬂ MsgOn commilnll
K I— r

Specifying a priority is optional. If you do not specify a priority,
the system assigns one based on the input event used to
activate the rule, For all events except for the Switch event, the
systern assigns a low priority. For the Switch event, the system
assigns a high priority,

Device types
The following device types respond to the MsgOff cormnmand:
MSG

The following rule broadcasts the test message over the EVAC
channel when an operator presses the switch labeled
Evac_Msg_Test.

[EVAC Msg Test]
W 'Evac_Msg_Test':
AMPON "Ampl’ to 'Ch_Evac_01_08',
MESGON ‘Test_Msg' from '3-ASUL" to 'Ch_Evac_01_08";

Highlight text and copy it (Control C or right mouse click)
and then paste it (Control VV or right mouse click)
=10 x|

6-8

]

F  Hide

e =

Back  Fonyard

&

Print  Options

o

Contents | index | Seatch|

@ CommonMunitor:’
2] CommonMonitor
_2] CommonSupery
3 CommonSupery
2] conditionalaway
9] ConditionalStay
2] Delay command
2] DelayActivate cc
2] DelayRestore co
2] Disable commar
9] Disarm comman
9] orill command
7] Enable comman:
7] Evacuation comr
7] Fanoff commant
[7] Fanon cornmanc
9] FastBlink comm:
2] Galnhibit comm
2] HoldDoor corm
_?_] LampTest comm
2] LEDOff comman
7] MsgOff cornman

2 MsgOn commiln:]
K — >

' =
Specifying a priority is optional. If you do not specify a priority,

the system assigns one based on the input event used to

activate the rule, For all events except for the Switch event, the
systermn assigns a low priority, For the Switch event, the system
assigns a high priority.,

T = -
multiple audio source units,

Device types
The following device types respond to the MsgOff command:
MSG

Example

The following rule broadcasts the test message over the EVAC
channel when an operator presses the switch labeled
Evac_Msg_Test.

AMPON 'Ampl’ to 'Ch _Evac 01

11° to 'Ch

K1l
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Whenever highlighted and underlined text is displayed

(device type MSG for this example) click to branch to its description

-loixi
= X
Em « - & o i
F Hde Back Fowsd Fint  Options
Cortents | Index | Search| MSG device type =
i EMSG device type:l
NetworkOverfloy
None deviqe typ Description
MonsupervisedO
[2] nsaudibleoutpu: The system assigns the MSG device type to the recorded audio
NSC Alari ges stored in a 3-ASU, The MSG device type is only used to
NSCommanMoni identify the message in the database and is not used when writing
(7] nsCommonSupe arule.
NSCommonTrou
NSVisibleOutput
2] PanelCommFaul Input events
2] Partition devics J This device type can initiate the following input events:
7] Phoneriser devi
Power device ty| none
Pull device type
@ R1 device type
E R2 device type Output commands
R3 device type This device type can respond to the following output commands:
RebootFault dev
| Reset device typ Msgoff
i Security device * Msq0n
i Security24Hour
| 2] securityDay dev
4 l I » _J
v

3-SDU HELP

P Hide

& D
Back  Fomward

10 x|

Contents Index | Search|
Type in the keyword to find:

-
W ait tirne to detect

Dialing without
Allocating
Assigning
panel addresses for first-1
devices
partitions and devices to |
keypad displays to buildir
card reader controllers to
Removing partitions and de
Account properties
Receiver properties
Wait Time for Line Cut Mon
Wait Time for Calling Party
Wait Time to Detect Dial To
Auto-Answer Ring Cycle Cc
Dial In Phone Number
Ring Cycle Type to Detect
Default Dialing Method to U
Enable Force Dial
Configure 3-SAC and SPUR _

ACEATI
_ Dy |

SDU Online Help

= This Help systern provides background
information and instructions for warking with
the SDU. If you are new to using Help, see
Findi ics i Ip.

The Engi ing software release notes
contain important information and should be
read before using this application, See
Wiewing the software release notes.

SDU Online Help (P/N: 180653 REV: 3.6)

® 2005. All rights reserved. This application
is protected by copyright law and
international treaties,
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The Index tab provides a list of key words, terms and phrases. Type the word
or topic you are looking for and scroll the list to select the desired topic.

ﬁ 7 SDU Online Help ]

=

;IEIEIJQIEi

Conterts | Index | Search |
Type in the keyword to find:

|device type
| Switch - I
event

Syntax of rules
SysTime command
Tamper device type
TAP substitution strings
TaskFailure device type
Telephone numbers
Temperature device type
Text device type
TimeControl

device type

event
TimedAccessOutput device
Toggle cormmand
Traditionals device type
Trouble event
trouble rerminder
trouble resound timer
TroubleSilence

command

Aavira buna

E'rmlav|

SDU Online Help

This Help system provides background
information and instructions for working with
the SDU. If you are new to using Help, see
Finding topics in Help.

The Engineering software release notes
contain important information and should be
read before using this application, See
Viewing the software release notes.

SDU Online Help (P/N: 180653 REV: 3.6)

@ 2005. All rights reserved. This application
is protected by copyright law and
international treaties.

-

Click the Display button to display the desired topic's description

6-10

g7 SDU Online Help

=10i x|

e 1ol x|
F Hide Back
-
Contents Index | Search | Switch device type (&
Tupe in the keyword to find:
|device type
Description
Switch - = . : .
The systern assigns the Switch device type to control/display module
event switches.,

Syntax of rules
SysTime command
Tamper device type
TAP substitution strings
TaskFailure device type
Telephone numbers
Temperature device type
Text device type
TimeControl

device type

event
TimedAccessOutput device
Toggle cormnmand
Traditionals device type
Trouble event
trouble reminder
trouble resound timer
TroubleSilence

cormmand

Asuirs frna

Qianlan-|

Short form: SW

Input events
This device type can initiate the following input events:

Acknowledae
Disabled

; jact
Switch

Output commands

This device type can respond to the following output commands:

Disable
Enable

Ll
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- Search

i
F Hde Fuck Fopd Pt Qplions
Contents | Indes  Search | B

Type in the keyword to find: SDU Online Help
|

T I This Help systemn provides background

= information and instructions for working with
Sedect Topic to display: the SDU. If you are new to using Help, see

Finding topics in Help,

The Engineering software release notes
contain important inforrnation and should be
read before using this application. See

g f :

SDU Online Help (P/N: 180653 REV: 3.6)

@ 2005, all rights reserved. This application
is protected by copyright law and
international treaties.

Display |

I =
Type aword or topic and the List Topics button highlights
Em - - & & =1

Back  Foward  Print  Options
Contents | Index  Seaich | =]

|\ aterflow]
List Topics I This Help system provides background

inforrnation and instructions for working with
Select Topic to display: the SDU. If you are new to using Help, see
Finding topics in Help.
The Engineering software release notes
contain important information and should be
read before using this application, See
Viewing the software release notes,

SDU Online Help (P/N: 180653 REV: 3.6)

@ 2005. All rights reserved. This application
is protected by copyright law and
international treaties.

Display. |
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6-12

Click the List Topics button to display the desired list of topics,
scroll the list and select the desired topic.

imix
R x
T = & ﬁ' J.ﬂl_i
F Hide Back Fomad Pt Options
Contens | Index Search | =l
Type in the keyword to find: SDU Online Help
|\ aterflow
c = This Help system provides background
Topics i z ¢ ; % .
List inforrmation and instructions for working with
Select Topic to display: the SDU. If you are new to using Help, see
Finding topics in Help.
31DC8/4_Config_dia - ; :
AADC_Config_dia - Modules tab The Engineering software release notes
Ackno_v\éaige event contain important information and should be
Adding Signature modules to the read before using this application, See
Alatrn event Viewing the software release notes,
Alamn T est command
Cabinet Configuration dialog box
Cabinet Configuration dialog bos
Configuring &lam Silence operat
SDU Online Help (P/N: 180653 REV: 3.6
Disable command ol )
Disabled event @ 2005. All rights reserved. This application
gisabled?r.tive event is protected by copyright law and
isabledTrouble event . : ;
ETl 2l international treaties.
Gendlam device type B
4 *
Display |

Click the Display button to display the desired topic's description.

loix]
; x
e = & O o) x|
F Hide Back Foowd  Prnt  Options
-
Contents | Index ~Seaich | Device type descriptions
Tupe in the keyword to find:
[waterfiov 12SW/12LED device type
et Took 125W/24LED device type
: tage Signal device type
Select Topic to display:
24LED device type
31DCB/4_Config_dia - card
AADC_Config_dia - Modules tab 24VRiser device type
Acknowledge event -AAD i
Adding Signature modules to the L e
Alatm event 3-AADCI device type
AlamT est command 5
Cabinet Configuration dislog box 3:-ANNSM device type
Cabinet Configuration dialog box ) y
Configuiing Alsm Silence operal el et
medewnm 3-CPU device type
Disable command
Disabled event 3-CPU1 device type
Disabledéctive event :
DisabledT routle everit 2-DIDC device type
Enable command :
S -
Geryhlinh davics tips = 3-DSDC1 device type
1 L4 -Ed vi
3-EASC device type
3-EVDVR device type |
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One way is to start by using the Search tab.

Type in the device type Firephone.

-5
0 - - & &
Hide  Back  Foward  Prnt  Options

=l

Contents | Indes  Search |
Type in the keyword to find:

|Firephone

List Topics

Select Topic to display:

| =iide ;in I
]

SDU Online Help

This Help system provides background
information and instructions for working with
the SDU. If you are new to using Help, see
Finding topics in Help.

The Engineering software release notes
contain important information and should be
read before using this application. See

liincitie Eof ;

SDU Online Help (P/N: 180653 REV: 3.6)

@ 2005, All rights reserved. This application
is protected by copyright law and
international treaties.

Click List Topics to display a list of topics related to the word

Firephone.

o
¢ 5 & @
Hide  EBack  Foward  Print  Options

i

Contents | Index  Search |
Type in the keyword to find:

F'neohom

Select Topic to display:

event
Activel Test command

Callin event

Device lype descriptions
Disable command

Display and control centers
Enable command
Firephone device type
Glossary

Adding Signature modules to the

Matching hardware setlings and
Matching hardware seltings and
Object Configuration dislog box -
Object Configuration dialog box -
Object Configuration dialog bos -

Obect Confiartion 9o bm-c-'J
Display |

SDU Online Help

This Help system provides background
information and instructions for warking with
the SDU. If you are new to using Help, see
Finding topics in Help.

The Engineering software release notes
contain important information and should be
read before using this application, See
Viewing the software release notes,

SDU Online Help (P/N: 180653 REV: 3.6)

@ 2005. All rights reserved. This application
is protected by copyright law and
international treaties.
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Click on Firephone device type and Display to display the description

for the Firephone device type.

Callln is the input event type for the call in LED and RelayConfirmation

-loix]
e = &
Hide  Back Fowwad  Print Options
Contents | Index Seatch | FITIINE device type r
Type in the keyword to find:
[Firephone
Description
ListTo The systemn programmer assigns the [FIE0BE device type to
Select Topic to display: supervised signal input circuits used to select telephone risers,
Acknowledae event a Short form: FP
Active] Test command
Adding Signature modules to the
Callin event Input events
gm;mupnms This device type can initiate the following input events:
Display and control centers 1
Enable command ﬁﬁlﬂl‘?‘:‘ﬂ‘g‘d‘@
Firephone device type iy ’ .
Glossary Re[a}[. Conflrmatlon
Matching hardware seltings and
Makching hardware seltings and Trouble
Object Configuration dislog bos -
Object Configuration dislog box - »]
Object Configuration dialog box - Output d
Dbject Confiquralion dialoq box - ¥ AL Ehmmanas
‘l l L2 This device type can respond to the following output commands:
T Disable
Enable ;I

is the input event type for the activation LED

6-14

~ioix
n ¢ o & @O
Hide: Back Foward  Print Options
-
Conters | Ipdex  Seatch | device type r
Type in the keyword to find:
FMhone
Description
List Topics The systerm programmer assigns the [FISJELE device type to
Select Topic to display: supervised signal input circuits used to select telephone risers,
Acknowledge event = Short form: FP
Active] Test command
Adding Signature modules to the
Callin event Input events
: o
g::g;mmmlp e This device type can initiate the following input events:
Display and control centers Aoknowiada
Enable command ==
Firephone device | o
Glossary o RelayConfirmation
Matching hardware setlings and vl M
Matching hardware seltings and Trouble
Object Configuration dislog box -
Object Configuration dialog bos - u
Object Configuration dislog bos - Output d
Dbiect Configuiation fjbm—cld PESERENTS
4 Ld This device type can respond to the following output commands:
Disable
Enable =
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Section 7

EST3 Series Technician
Certification

An introduction to
the 3-SDU

UTC Fire & Security

A United Technologies Compary

3-SDU software

A software key or hasp must be installed to use the 3-SDU

This 3-SDU software key is provided as a USB key and is also
available as a key which installs on the parallel port of your pc

The 3-SDU checks and installs this hasp’s software during
SDU Installation

EST3 Series Student Workbook 7-1
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3-SDU software

The Borland Database Engine (BDE) software must be installed to
use the 3-SDU

Cab 3-LE01 3LCD 0 3-LCD1

Cabt 3-CPUA 3-CPUT 0 3-CPU

Cabi 3-CPLH LOCALTROUBLE 600 Annuncistor_Supervision_01_01 01000600
Cabt 3-CPU LOCALTROUBLE 601 Classé_Failure_01_01 01000601
Cabi 3-CPULH GROUNDFAULT 602 Ground_Faut_Detection_01_01 01000802
Cabt 3-CPUH LOCALTROUBLE 603 Audio_Supervision_01_01 01000603
Cab 3-CPUA LOCALTROUBLE 604 Internal_Faut_01_01 01000604
Cabi 3.CPU LOCALTROUBLE 605 Database_Supervision_01_01 01000605
Cabi 3-CPLH LOCALTROUBLE 605 Code_Supervision_01_01 01000606
Cab1 3-CPLi LOCALTROUBLE 607 Awdliary_Port_One_M_01 01000807
Cabi 3-CPULI LOCALTROUBLE 608 Audiary_Port_Two_01_01 01000508
Cabt 3-CPUH LOCALTROUBLE 603 Panel_in_Downioad_mode_01_01 01000609
Cabi 3-CPULA LOCALTROUBLE 610 Network_Audio_Circutt_4_Faut_01_01 01000610
Cabn 3-CPUA LOCALTROUBLE 611 Network_audio_Circut_Bl_Faut_01_D1 01000611
Cab 3.CPU LOCALTROUBLE 612 Unexpected_Card_01_01 01000612
Cabl 3-CPLA LOCALTROUBLE 616 Network_Class#,_CircutA,_Faiure_01_01 01000616
Cabi 3-CPLH LOCALTROUBLE 617 Network_ClassA,_CircutB_Failure_01_01 01000617
Cab 3PS PSM 0 3PSM

Cabi 3-PSAM LOCALTROUBLE 600 Annuncistor_Supervision_01_03 01000500

The 3-SDU checks and installs this BDE software during SDU
Installation

This is a 32-bit application

3-SDU software

The 3-SDU is provided on a thumb drive upon the completion of this course
and updates may be obtained via our WEB site

Y% UTC F&S University

The 3-SDU application is setup to auto run its installation

This is a 32-bit application
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3-SDU software

The 3-SDU is provided on a thumb drive upon the completion of this course
and updates may be obtained via our WEB site

IITI: r&s llllmslly

The 3-SDU application is setup to auto run its installation

This is a 32-bit application

3-SDU software

Release 3.61 or greater of the 3-SDU may be installed without the
software key by using a PIN of DEMO4C22

When installed in this manner, the 3-SDU may be used for
demonstrations and for training purposes

When installed without the software key the 3-SDU will not export a
project and will not communicate with the EST3 panel

You will use the 3-SDU installed without its software key to do
homework later in this course
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3-SDU software

"njg <=

3-SDhU
Applications
Software

RERERRERIBRRENRREER
HE IR R A
IR TR

Composed of the 3-SDU applications software and component software
modules for the LRMs

The component software modules for the LRMs are:

Microcode or applications code — the predefined default software for
each LRM type for the operation of each marketplace’s application

Bootcode or bootstrap — the predefined software for each LRM type
to boot up its respective applications software

Database — Which is the customized version of the project’s application.

3-SDU software

7-4

o g = =
| = 3-sbu o = =
Applications = =
Software = £
1
3-CPU 3-ASU 3-SSDC(1) 3-AADC(1) 3-MODCOM(H 3-SAC CRC
3-SDDC(1) KPDISP
Microcode Microcode Microcode Microcode Microcode
Bootcode Bootcode Microcode Bootcode Bootcode Microcode
Database Database Bootcode Database Database Database
Database Database
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3-SDU software

Each of the component software modules may be at a different
release level

%) Project Parameters [Y|

Ptaject! Operations ! Timing ! Network! Kev Funcﬁons! Trouble Rerninde:l Time Sunchronization MicroCode !

Available Application Versions

03.90.74 '
03.90.57
03.70.00 |
03.60.00
03.50.00
034100
03.20.00
03.10.00
03.00.00
02.00.00
0152.00
014100 =

Aa mm oA = d

Canversion | o OK | X Cancel

Revision L
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Section 8

EST3 Series Technician
Certification

Scanning Barcode
Serial Numbers

UTC Fire & Security

A United Technologies Compary

Review

What did the Loop Controller do when we powered it up?

Mapped its circuit devices, giving each device a short
address, creating the initial actual database.

Let’s review the 3-SSDC(1) and 3-SDDC(1)
mapping process
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Barcodes

First Step

|dentify all the devices on the data loop

The Signature Loop Controller asks for the highest serial
numbered device that is in a New Start condition
(all Signature devices are shipped with a New Start Bit Set)

ds

Signature Loo-

The loop controller communicates with each device until the device
in a new start condition with the highest serial number is determined

First step

8-2

When the device with the highest serial
number is identified, the loop controller
resets its New Start Bit and assigns the
device a short address

The loop controller repeats this process for
the next highest serial numbered device in a
New Start Condition

The loop controller resets the next device’s
New Start Bit and assign it the next
short address

The loop controller continues this
process until there are no further
devices in a new start condition and has
determined all the devices in its circuit

Signature Loo-

LR
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Second step

1. All of the devices are in a straight line Signature LOOP-

2. The loop controller knows what is on the
line, but does not know the devices
relationship with each other

3. When mapping is disabled, this is what the
map looks like

Second Step
Loop Controller develops a Path List

A Path List is a list of all the
devices located along the shortest
electrical path between a selected
device and the loop controller

The loop controller calls each device, in turn,
and tracks the device’s response back
to the loop controller

AR a8 e

Second step

The loop controller performs this task by making each device, in turn, draw
current. When a voltage drop is sensed at the device’s dropping resistor, it
responds to the loop controller that it is in the electrical path.

With a completed Path Signature Loop-
List, the loop controller
begins to see the relative
locations of each device
JREN

on the loop.
EOP

The loop controller also can
identify the End-of-Path m n
(EOP) Devices.

Those farthest from the -
loop controller on any given 11 8 EOP

: l_l l_I EOP
electrical path.
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Third step

Loop controller develops a Signature List

A Signature List is a list of the series and branch connections along
the shortest electrical path between each EOP device and the
loop controller

A series Connection A branch Connection
is a single, untapped wire is a simple T-tapped wire
between two devices between three devices

Third step

With the Signature List complete, the mapping procedure is done.

Each EOP Signature must | Signature Loo-
be unique. A Signature

list begins at the EOP
device and ends at the
loop controller.

For example, the
Signature for Device 9 is
branch, branch, series.
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Signature of EOP device 5

Series, Branch, Branch,
Branch, Series

Signature Lc

Branch, Branch,
Branch, Series

Signature Lc

EST3 Series Student Workbook Name 8-5
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Signature of EOP device 3

Series, Branch, Series,
Branch, Series

Sighature Lc

Branch, Series,
Branch, Series

Signature Lc
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|dentical signatures

What is the term we use when we have identical signatures?
A Balanced Map

Are you permitted to have a balanced map?

Used to be NO'

It is now a recommendation not a requirement.

Unbalance the map by moving the T-Tap or adding a device to one of the
balanced legs. If you simply assign addressing or reverse the
device inputs and outputs you may achieve a green panel, but:

The system may not perform to manufacturer’s specifications

Loop Controller

What happened when the Loop Controller was powered up?

It mapped the loop devices creating the actual database
for the Signature devices on the loop

This actual database is resident in the loop controller

What specific data is contained for each Signature device?
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Loop Controller's Actual Database

Each device’s short address

Each device’s serial number

Each device’s model type

Each device’s base (sensors only)

Each device’s attributes

Short address for new installs or the existing address
previously programmed

Loop Controller's Actual Database

Each device’s short address

Each device’s serial number

Each device’s model type

Each device’s base (sensors only)

Each device’s attributes
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Loop Controller's Actual Database

Each device’s short address

Each device’s serial number

Each device’s model type

Each device’s base (sensors only)

Each device’s attributes

SIGA-IPHS, SIGA-PHS, SIGA-PS, SIGA-ION,
SIGA-HFS, and SIGA-HRS for sensors
and
SIGA-270, SIGA-WTM, SIGA-CR for modules

Loop Controller's Actual Database

Each device’s short address

Each device’s serial number

Each device’s model type

Each device’s base (sensors only)

Each device’s attributes

Standard, Relay or Isolation Base
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Loop Controller's Actual Database

Each device’s short address

Each device'’s serial number

Each device’s model type

Each device’s base (sensors only)
Each device’s attributes

Such as: Alarm Verify (Sensors & Modules)
Alt Alarm Verify (Sensors & Modules)
Sensitivity (Smokes only)
Alt Sensitivity (Smokes only)
Pre-Alarm (Smokes only)
Personality (Modules only)

3-SDU'’s Expected Database

Each device’s 3-SDU configured address

Each device’s 3-SDU configured model type

Each device’s 3-SDU configured base (sensors only)

Each device’s 3-SDU configured attributes

Each device’s 3-SDU configured labels and messages

Assigned when added to the 3-SDU database, critical to
application operations and must be programmed into each device
on the Loop
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3-SDU’s Expected Database

Each device’s 3-SDU configured address

Each device’s 3-SDU configured model type

Each device’s 3-SDU configured base (sensors only)

Each device’s 3-SDU configured attributes

Each device’s 3-SDU configured labels and messages

SIGA-IPHS, SIGA-PHS, SIGA-PS, SIGA-ION,
SIGA-HFS, and SIGA-HRS for sensors
and
SIGA-270, SIGA-WTM, SIGA-CR for modules

3-SDU'’s Expected Database

Each device’s 3-SDU configured address

Each device’s 3-SDU configured model type

Each device’s 3-SDU configured base (sensors only)

Each device’s 3-SDU configured attributes

Each device’s 3-SDU configured labels and messages

Standard, Relay or Isolation Base
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3-SDU’s Expected Database

Each device’s 3-SDU configured address

Each device’s 3-SDU configured model type

Each device’s 3-SDU configured base (sensors only)

Each device’s 3-SDU configured attributes

Each device’s 3-SDU configured labels and messages

Such as: Alarm Verify (Sensors & Modules)
Alt Alarm Verify (Sensors & Modules)
Sensitivity (Smokes only)
Alt Sensitivity (Smokes only)
Pre-Alarm (Smokes only)
Personality (Modules only)

3-SDU'’s Expected Database

Each device’s 3-SDU configured address

Each device’s 3-SDU configured model type

Each device’s 3-SDU configured base (sensors only)

Each device’s 3-SDU configured attributes

Each device’s 3-SDU configured labels and messages

Not included in the loop controller's database
Eventually downloaded to all system 3-CPUs
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3-SDU’s Expected Database

What is missing from the 3-SDU database?

Each device’s 3-SDU configured address

Each device’s actual serial number

Each device’s 3-SDU configured model type

Each device’s 3-SDU configured base (sensors only)

Each device’s 3-SDU configured attributes

Each device’s 3-SDU configured labels and messages

The Serial Numbers! - [lIl[{Il |1

3300355870

Capture Serial Numbers

Capture the actual SIGA sensor and module
Serial Numbers into the 3-SDU’s Expected Database
to correlate the two databases.

Recommended ways:

1. Scan the barcode for each device’s Serial Number

2. Map devices by uploading the actual data and capturing
each device’s Serial Number when reconciling the two
databases
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Scan Serial Numbers

Select Reports from Main Menu, Loop Controller Devices
and Signature Barcode Worksheet from pull down menus,
and then All Devices, Detectors or Modules from dialog box

(3 EST3 System Definition Utility - MOBILNET v. 01.05.00

Project Configure Rules Tools | Reports Options Help

CMS Messaging Report

Security and Access Contral »

Loop Label [All Laops |
Device Type IAII Devices vl
[ o | X cance |

Scan Serial Numbers

8-14

Print the displayed Barcode Worksheet from this screen
using the print icon. These worksheets are sent to the
field site where the system is installed.

Signature Detectors/Modules Barcode Worksheet 10222007 1125 PME
Project: MOBILNET Version: #1.05.00 Cabinat: Cabl_Mhin_Building 3-SSDCI: Cabl_Loopl EST33pten Dbt ity Vosian (36100
Detectors (Loop 1

Lebel { oop ) Location Model Dedc e Address Sexial Numaher
Denice Type Text Eue Bwcod Nuber  Bwrcode

Foord WEST_ SR [ Plonrd_WEST_Sik |$1GA-PHS

= Sl T

Foord EL/_LOBEY_SMK [Foord_ELY/ LOBBY_ShKC S1G4-PHS

swoie andar e T

Foord EAST S [Floord_BAST_Shik |$1GA-PHS

= e THNOND

Foord WEST SH [Foord WEST_ShK |51G4-PHS

swoKE sandar baze T 1020004

Floord ELVY_LOBBY SHEK Foord B\ LOBEY_SiC |$ 1GA-PHS

“MOKE Smnda’ "= Ill
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Scan Serial Numbers

Barcodes

At the field site each device’s Barcode Label is attached to the
appropriate position on the worksheet. The completed
worksheet is returned.

Signature Detectors/Modules Barcode Worksheet

1042 1025 PM

Project: MOBILNET Vession: #1.05.00 Cobinet: Cab) Mun_Building 3-SSDCE: Cabl Loop! EST33eten Dufmition Uiy 036100
Detectors (Loop 1)

Label Location Model Dedce Address Serid
Device Type Text Bae Bacoke T Bucod
Foord WEST SV [Froord WEST_shik [s16a-PHs

= e TN
Floard ELL_LOBBY S Flaord_EL\ LOBEY_SWK |5 16A-PHS

o i TN
Foord EAST. WK [Flaord_EAST_Sh¢ |5 16A-PHS

s it e TN *
Floard WEST S [Fraoe WEST_snik |$16A-PHS

oo M- TN =
Floar EU/_LOBEY. SHK Fleord_ELV LOBBY_SMK [s16a-pas

SMOKE ISmndar’ === Ill

Scan Serial Numbers

Each detector or module device object Label and Device Type is

listed

Signature Detectors/Modules Barcode Worksheet

Project: MOBILNET Jersion: 614560 Cabinet: Cabl_Mhin_Building 3-SSDCI: Cabl_Loopl

1042272007 1:2125 PM
EST3 3stem Definition Uiy Wersion 03 6100

EST3 Series Student Workbook Name

Label Locatim Mode! Deid e Address Sexid Nuiber
Denice Type Text Bue Bacode Taonher  Barcods
Floord WEST SV [Floord_WEST_SMK |$1G4-PHS .

ke vt e TR, '

Foord EU/_LOBSY SME Floord_EL/ LOBBY_SMWK |$1G4-PHS

swoe it e IRy oo

Floord EAST_ WK Floord_EAST_ShK |$1G4-PHS

o v TN
Foor WEST SME [Ploar?_WEST_SMK |S1G4-PHS

swore andam e T e e

Food EUY_LOBBY. SM [Poors_EL%/_LDBEY_SWK |$1GA-PHS

SMOKE ISmndar’ "= Ill
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Scan Serial Numbers

Each device’s Location Text Message, Model and Base
(Detectors) are listed

AN

Signature Detectors/Modules Barco orksheet 10222007 12125 FM
Project: MOBILNET Vession: #1.05.00 Cobinet: Cabl Ngn_Building 3-SSDCE: Cabl Loop! EXT3 3yten Dfinition Ubiliy Wrsimn 03 61.00
Detectors (Loop 1) X

Ladel Lo¢atim Model Dt ¢ Address Sexidl Nusaher
Denice Tpe Text Bue Barcode Hurber  Bacode

Floord WEST_ SMRC Floard WEST_Shik. |$1GA-PHS

suore s bse [T oo

Floord ELY_LOBEY MK Foord_BL LOBBY_SK |S1GA-PHS

oo S TN

Fioord EAST_ S Flaard_BAST_ShE |§ 1GA-PHS

- o T

Floord WEST_ SV Floor WEST_SMK SIGA-PHS

s o O =

Fvord ELY_LOBEY_SHC Floord_ELV_LOBBY_SWK |5 1GA-PHS

“HOKE IStandar’ "==~ III

For modules, the personality is listed

Scan Serial Numbers

Each device’s Device Address Barcode and Number are listed

Signature Detectors/Modules Barcode Worksheet 10:2272007 1N 25FH0
Project: MOBILNET Vession: #1.05.00 Cobinet: Cab) Mun_Building 3-SSDCE: Cabl Loop! EST3 3yetem Dfmition Uiy Whrsion 03 6100
Detectors (Loop 1 X

Label (Loop1) Locatim Mode! Devid e Address Seridl Number
Denice Type Text Bue Bacode Hanber ool

Floord WEST SV [Floord_WEST_SMK |$1G4-PHS

swore panda tse TR, '

Floord ELV_LOBEY SMK (Foord_ELY_ LOBBY_SWC |$1GA-PHE
- s I =

SMOKE [Smndard Basze

EAST_ S Floord, T S |5 1GA-PHS
m - S [s@ndard Base IW MI “M[ 1020003
Fvor WEST SMK [Foor WEST_SiK |$164-PHS
SMOKE (stndard Base ]]Im]]ﬂl]]l]]ﬂ Dl0z0004
Fivord ELY_LOBBY SMK Roor3_BLY_LOBBY_ShK |$16A-PHS
“uagkE [standan ~-== T
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Barcodes

When the selected loop’s sensor or module configuration screen
displays, the device with the first address (1 for sensors and 126 for
modules) is at the top of the list

7 Signature Series Configuration |
Cabinet Cabl_Main_Building Cabinet Number. 1 -
Sig Series P Loop 1 Loop 1 Modules |
Loop 1 Detectors
Use the grid to edit the of g9

00r4_WEST_SMK SIGAPHS Standa
Floor_ELV_LOBBY_SMK SMOKE SIGAPHS Standa
Floord_EAST_SMK | SMOKE SIGAPHS standa
Floor3_WEST_SMK | SMOKE SIGA-PHS Standa
Floord_ELY_LOBBY_SHK SMOKE SIGAPHS Standa
Floor3_EAST_SMK | SMOKE | SIGAPHS Standa_|
Floor2_WEST_SMK SMOKE SIGAPHS Standa
Floor2_ELV_LOBBY_SMK | SMOKE SIGAPHS Standa
Floor2_EAST_SMK | SMOKE SIGAPHS Standa
Floor! _WEST_SMK SMOKE SIGAPHS Standa
Floor]_ELV_LOBBY_SMK | SMOKE SIGAPHS Standa
Floori_EAST_SMK SMOKE SIGA-PHS Standa 5
o
[5] assion Groups 4 Add Detectors = Delete Detector | (?) Delete all Detectors | 11 Close |

Scan Serial Numbers

Scan the desired Device Address Barcode (4 for this
example) to select the desired device to the top of the screen

Signature Detectors/Modules Barcode Worksheet 10222007 12125 B3
Project: MOBILNET Vession: #1.05.00 Cobinet: Cab) Mun_Building 3-SSDCE: Cabl Loop! EST3 3yetem Defiition Uity Wersion 03 61.00
Detectors (Loop 1

Lebel {toop1) Locatim Model

Denice Type Text Buwe

Foord WEST SV [Froord_WEST_sMK. [s16a-PHs

SMOKE [smndand Base

Foard EL/_LOBEY_SHE Floord_EL4/ LOBBY_SWK $1G4-PHS

SMOKE [Smndard Basze

Floord EAST. WK Floord_EAST M s 1Ga-PHS

SMOKE lsmndand Base

Floar’s WEST. WK Froors WEST_shik. 5 1G4-PHS

SMOKE [Smndard Basze

Floord EL_LOBEY. SMK Floor_EL\ LOBBY_SC | 16A-PHS

o [smndar "=~
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- Scan Serial Numbers

Address 4’s device is now selected. Scan the Serial Number as you
select each device

% Signature Series Configuration

Cabinet Cabl_Main_Building Cabinet Number. 1
3-68D0C1:Cabl_Loop1

Slot: 4

Sig Series P Loop 1D ]Loan oy
Loop 1 Detectors
Use the grid to edit the of q

[Address [serial Humber [Label Text

Floord_WEST_SMi

SMOKE

Device Addresses Used: 12

SIGA-PHS Standa

I |Floor4_ELV_LOBBY_SMK | SMOKE | SIGA-PHS Standa
I 3 Floord_EAST_SMK | SMOKE |SIGA-PHS Standa
i 4 Floor3_WEST_SMK | SMOKE |SIGA-PHS Standa
[ 5 Floor3_ELV_LOBBY_SMK SMOKE SIGA-PHS Standa
f § Floor3_EAST_SMK | SMOKE SIGA-PHS Standa_|
ml 1 Floor2_WEST_SMK SMOKE SIGA-PHS Standa
HE [ Floor2_ELV_LOBBY_SMK | SMOKE SIGA-PHS Standa
| [ Floor2_EAST_SMK | SMOKE |SIGA-PHS Standa
I 10 Floorl_WEST_SMK SMOKE SIGA-PHS Standa
|_ 11 Floorl _ELV_LOBBY_SMK | SMOKE | SIGA-PHS Standa
[ 12 Floorl_EAST_SMK SMOKE SIGA-PHS Standa
: o
[=]  assion Groups 4 Add Detectors = Delete Detector | (2) Delete all Detectors | Il Glose |

Scan Serial Numbers

8-18

The 3-SDU provides a short cut to scan barcodes using the Barcode Entry
Tool. Select this tool and scan the address barcodes and related serial

number barcodes.

(3/EST3 System Definition Utility - MOBILNET v. 01.00.00

Project Configure Rules | Tools Reports Options Help
DB Conversion

Signature Series
Analog Addressable

Resatirce Profile iManager...

Fa

o I ij
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Scan Serial Numbers

Use the site drawings to achieve the same result

5
5 ELETRCAL ROOM
fonsor sure
XANADU Il
FLOOR 4
DRAWN 52096 | ™ A FRIEDLAND
FLENANE oo oo
DATED EDITED 9/18/96 by: AJF

Scan Serial Numbers

Scanning Serial Numbers is easy

= 3300355870 ’ I I

Detector Serial Number Worksheet
Project: Acmebldg; Cabinet: Lobby Cab; Slot: SDC_I: Loop: I: veos 1322 00

| ot

Tareode
wis IITIVINE !
vs NI otoson:
us_ MDD orosons
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Section 9

EST3 Series Technician
Certification

Reconcile Actual and
Expected Databases

UTC Fire & Security

A United Technaologies Company

The ACTUAL Database is resident in the
loop controller and contains the undesired
device addressing established at installation
and the Maintenance building Serial Numbers
missing from the expected data base

The EXPECTED Database is resident in the
3-SDU and contains the desired device
addressing established during the
configuration process but is missing the
Maintenance Building Serial Numbers

EST3 Series Student Workbook
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Databases

Reconcile databases

Q: How do we resolve the differences between the
development environment and the actual field
installation?

A: By RECONCILING the ACTUAL and EXPECTED
Databases

Connections

Connect the upload/download cable between the
3-SSDC(1) or 3-SDDC(1) in standalone mode or any 3-CPU in
network mode and Comm Port 1 on your computer

3-SSDC(1)
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Upload Actual data

Upload the Actual data from the 3-SSDC(1) or 3-SDDC (1) into the

3-SDU and map the actual data vs. the expected data by matching
serial numbers

—— 3-SSDC(1) —— 3-SDU
Actual Actual Expected
T 1T 1 Cr— 77— 17—

Upload and map Actual data

To upload and map the Actual data into the 3-SDU, Select Tools,
Signature Series and Mapping

(7 /EST3 System Definition Utility - MOBILNET v. 01.00.00

Resource Profile Menager, .,

Communications. .. F3
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Databases

9-4

From the Select a Signature Loop for Mapping Dialog Box select:

1. RS-232 Connection Type
Network Download Mode
Comm Port and Baud Rate
Cabinet

Loop Controller

Upload Loop check box
OK

NG RWN

(%) Select a Signature Loop for Mapping

\Connection Type: & RS:332  TcPIP

Communication Port: |Com1 'I Baud Rate: |334U'3l '!

Download Mode:  Single Step

& Hetwork

K) |
-«

Cabinet |MAIN_BLDG_CAB1

Loop Controller |MAIN_BLDG_LOOP1
[ Upload Loop

Click TCP/IP

Nogk~kwhE

Click OK

| " OK | X cancel |
Another method of communication is TCP/IP:
Click Single Step or Network
Type the IP address of the panel
Use default Port Address
Select Cabinet and Loop Controller
Select Upload
(3] Select a Signature Loop for Mapping g|
:Connecﬂnn Type:  RS-232 & TCPIP | Download Mode: ( Single Step & Hetwork
1P Address .W lie8 ™ [ Pmtwess.’ﬁ
Cabinet <
Loop Controller [MAINT_LOOP1 -
[~ Upload Loop
| 0K | X cancel |
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1. Click Start to initiate communications

2. Click Close when communications is complete

3 LRM Communications _IE 1]
{ e e e i
Cormnurneduoris>
Ci ication Transfer P:
Total Transmit Size (Bytes): 9604 Port: Comnl Baud: 38400
Total Bytes Remaining: 9604
_ o o LRM Type Selected |Downloaded |Errors
Module Info 3.CPU 0 0 0
Cabinet: Cab1 Main Building 3-SSDC(113-SDDC{) |1 0 0
LRM: Cab1 Loopl 3-AADC(T) ul 0 0
Device: 0 FASY o o i3
Transmit Size (Bytes): ({9 504) 3-MODCOM 0 0 0
Bytes Remaining: (9,604) 3-EASC/-EADC 0 0 1]
File: 0 3-SAC il 1] 1]
CRC 0 (0) 0(0) 0
Start Time: 4:45:42 PM Elapsed Time: 0:21 KPDISP 0 (0) 0(0) 0
Module: | 0% | =]
Total: [ 0% |
Data Errors Timing Errors Module Errors
0 o 0
Transmit m
s start
Receive W _— LI

Select Start to initiate communications.

Databases

&P project Configure Rules Tools Reports Options  Help

8 @ & @ Loop1 € Loop2 Matched (0) Warning (0] |
o 1+ T2 TIms T1-a T1s T1T & 7 g [ s [T 10 [T nn [T ~
0 |
I
15* .....

124 L

270 ¢
I
7| &

135

270
| s57a

147 133

M1 270
_ | sam 0377
e =

146 132

MM1 70
_ 4375 1800
f 21 26 131

IPHS PHS 270

B083 8176 9500
—

B
20 142 24 130

IPHS cc1 PHS 270
_ | n 784 7415 8824
= & ®

13 123 19
PHS 270 IPHS
. 5264 9036 6786
- > ®
140 m 128 18
[am) PHS 270 IPHS
| i 381 9180 7518
= | | | —1 o

EST3 Series Student Workbook
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Databases

Menu button

The first button is the Menu

- [Actual Data Wiring Diagram ( MAIN_BLDG_CAB1 / MAIN

Ruies Tools Re,
- & Loop 1

2/ Loop Statistics

Cabinet: MAIN_BLDG_CAB1 1
DSDC:  MAIN_BLDG_LOOP1
Loop: 1
|Actual Data | Expected Data |
Object Count: €9 [object Count: 63 Ja
Model Counts Model Counts 0
IPHS: 17 IPHS: 17 = .
pus: ? yus: ’ Display Loop
HES: 2 HES: 2 .
ou1: s a1 s Statistics to
*7 270: 10 270: 10 h
WM 8 TN 8
WMo 2 o1 9 o1 ? com pare the
— CR: 5 CR: 5
5 | @ © = Model Total: 61 Model Total: 61 ACtuaI and
T Tap Count: 9 Unmatched Serial: &5
R iR & Palanced Serial/Level: (3rNo sersal # Expected data
T ﬁ i (4)No Serial #
20 132 24 (5)No Serial #
IPHS cc1 PHS
_ | g 7841 7415 (6)No Serial # 3
1 FANMa Camd =1 B =
i 163 141
G
—] 4 I &, print | | ' 0K |
E 164 161
WTM WT L
7 o761 7mn 38N 9180 7516
I 1 — ~

i¥ untitled - Paint

3 EST3 System Definition Utility - MACNIEL v. 01.00.00 - [Actual Data Wiring Diagram ( MAIN_BLDG_CAB1 f MAIN_BLDG_LOOP1 1 )(Mapping Enabled)] |ZI; z
&P porrt Configure  Rules Tooks Reports Options Help -8 x
EIQ & @ Loop1 © lLoop 2 Matched (0) Warning (0) |
1 TR = I = I - I =3 7 11l & | g | i [V I G I a
= Serial Device
F*A Number Address
270
ol
&
135
270
9579
147 133
we &
& Correlate the actual and
146 132
| E expected databases by
e 2 = matching serial numbers or
8083 8176 9500 H
=i matching addresses
20 24 130
IPHS PHS 270
_| 927 7415 8624
— & ®
14 13 129 18
[==] PHS 270 IPHS
_ me2 5264 8036 6786
o = ®
161 140 11 128 18
™ [am) PHS 270 IPHS
_ 07E1 mm 3611 9180 7516
= Il | | e =
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Databases

Conflict between Actual and Expected

« With the default 8l selected, the actual vs. expected mapping
is accomplished by matching serial numbers
« Select match by device address [p to repair the expected database

Search

Search data within the map
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Databases

Print

Print the displayed view of the map

9579
147 133
MM1 270
5471 0377
146 132 143
M1 270 cc1
4375 1800 7377
21 26 131 165
IPHS PHS 70 WM
8083 8176 o 8163
20 #ﬂ |
1PHS WM
9271 8170
19
IPHS.
Sf
18
IPHS
7516

White = match; Red = error; Yellow = warning;
Blue = reconciled; Pink = unconfigured

.00.00 - [Actual Data Wiring Diagram ( MAIN_BLDG_CAB1 / MAIN_BLD!
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Actual/Expected Data

Double click the device to display the Actual/Expected Data Form

Actual vs. Expected Data

@, Zoom | ## Unmatched | - sddresces | ) Close

Last Action:

Device Label |
Device Type |

Double line

A double line indicates a dual address device: SIGA-WTM,
SIGA-CT2, and SIGA-CC2

EST3 Series Student Workbook 9-9
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- Device icon

(5 EST3 System Definition Utility - MACNIEL v. 01.00.00 - [Actual Data Wiring Diagram { MAIN_BLDG_CAB1 / MAIN_BLDG_LOOP1 / 1 )(Mapping Enabled)] [= |[2 ][
¥ Broject Configure Rules Tools Reports Options Help Sifl=d el

8 QS & Loop1 © lLoop?2 Matched (0} ‘Warning (0]
Lo [ [+ TT 2T s TT e« T s e 7 8 s [ [w [T n [ 12 ~

il
=]
37

Round icons represent Detectors

—
135
270
_ | 97
r a7 133
MM1 270
5471 0377
[
T
146 132
MM1
_ | a5 1em0
i ) S [ t Modul
e 'E " quare icons represent Modules
_ | es3  ei7e  ds00 .
20 142 24 130 168
IPHS cc PHS 270 W1M|
_ | 92N 7841 7415 8824 8170
—
163 Tat 13 128 i)
WTM cc1 PHS 270 IPHS
j— S|  Oiez  Seea 0% 5785
B
164 161 140 11 128 18
WM | | WM ccl PHS 270 IPHS

ﬂ?iﬂ m S]" 9180 7516

|

To individually reconcile each device, double click the desired device
in the map (L9_EAST_SHAFT_SMK) and click Show Actual/Expected icon

¢+ EST3 System Definition Utility - MACNIEL v. 01.00.00 - [Actual Data Wiring Diagram ( MAIN_BLDG_CAB1 /oo

- : — | We selected the
1 first device in the map:
the Level 9 East Shaft Smoke

| 5% Unmatcned | @ Addresses | ] Close |
I |

@, Zaom

Last Action: Expected Committed

Device Label ]‘.9 EAST_SHAFT_SMK The actual and eXpeCted
s IS device addresses do

|Actual |

Do o o not match (major conflict).
14 | Serial Number 3300585871 3300585871 . .

Hodel e == | Aminor conflict, such as
F? e —— = smoke sensitivity, is
- A Someny e e | Nighlighted in yellow.
| HHEB'GH'III L) |1]D : ?r‘“‘ |I
7 CO Setting S NA

= Which data is correct?

untitled - Paint - o) Y, 4:20PM
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If you said the Expected Data you are...

Correct!

Click Commit Expected to reconcile for this device and the
device icon turns blue indicating a changed state and a
reconciled conflict

& Project Configure Rules Tools Reports Options Help - & x
E 8 QL @ Loop1 © Loop 2 Matched (0) Warming (0]
] 1 [z 3 7 8 3 10 11 ~
= @ o B @ &
17 23 160 126
IPHS IPHS WTM 270
2266 36390 8664
=] ®
16 12 3
IPHS IPHS PHS
|| 68 8759 7705
= i i
15 136
IPHS cC1
|| [ 7698
E B
148
CR
| 5482
] B
143
CR
| 1026
= B
151 145
CR MM1
|| ‘7 6035
E ®
152 1
R IPHS
|| 6083 8919
=] e ‘&
4 2
HRS IPHS
|| 8744 5871
= i
5
IPHS =
| 9315 v
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To Commit All, click the left Menu button, select Commit and
select All or right click anywhere on the displayed screen

EST3 System Definition MACNIEL v. 01.00.00 - [Actual Data Wi g Diagram ( MAIN_BLDG_CAB1 / MAIN_BLDG_LOOP1 /1 )(Map g Enabled)]

141 13 123 El

CC1 S 270 IPHS

0162 5264 8036 6786
IR :
140 11 128 18

PHS 270 IPHS.

7 3% 9180 7516

]’j‘ﬁ“ o

(5 EST3 System Definition U - MACNIEL v. 01.00.00 - [Actual Data Wiring Diagram ( MAIN_BLDG_CAB1 / MAIN_BLDG_LOOP1 / 1 }(Mapping Enabled)]

& Loop1 © Loop 2 Matched (0) ‘Warning (0] |
[T 2 T1T =5 T« T s 116 7 g [ s [T 10 [T nn [T ~

26 131
IPHS PHS 270
8083 876 8500
N
5
20 130
IPHS 270
| seA 8624
= &
13 128 19
S 270 IPHS
- 5264 3036 6786
o ®
140 11 128 18
S 270 IPHS
| 711 3611 9180 7516
| | | | — >
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Conflict resolution

If major conflicts other than the device address exist (serial number or
model type) the icon remains RED

(5 EST3 System Definition Utility - MACNIEL v. 01.00.00 - [Actual Data Wiring Diagram { MAIN_BLDG_CAB1 / MAIN_BLDG_LOOP1 / 1 )(Mapping Enabled)] [= |[2 ][
¥ Broject Configure Rules Tools Reports Options Help
48 a s @ Loop1 € Loop?2 Matched (0)
([ o [+ T2 T s TT « TT s TT e [z [ s [T s [T [T n [ 1
=

Mapping method

Maintenance Building

To reconcile using the wiring
mapping method, —

correlate specific device

locations with your

configured labels

Speaker Amp Maintenance

Strobe Maintenance
SIGA Data Riser

The first device in the Maintenance Building wiring
diagram is the Maintenance Office Smoke
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Mapping method

* Follow the same procedures used for the main building to upload
and map the Actual data for the Maintenance Building into the

SDU

» Select the maintenance building loop for mapping and initiate this

upload

3 Select a Signature Loop for Mapping

[
| Connection Type: " RS-232

1P Address |WWII_I3_

@ TCPIP

| Download Mode:

Port Address [2501

Single Step  + Hetwork

AR MAINT BLDG_CAB2

Loop Controller |MAINT_LOOP1
[~ Upload Loop

| 0K I x:mull

Mapping method

1. Click Start to initiate communications

2. Click Close when communications is complete

(3 LRM Communications = |
Communications
rC ication Transfer
Total Transmit Size (Bytes): 9604 Port: Com1 Baud: 38400
Total Bytes Remaining: 9604
o L LRM Type Selected Downlnadclllirrnrs
Module Info 3.CPU 0 0 0
Cabinet: Cab1 Main Building 3-SSDC(113-500C(1) |1 1} 0
LRM: Cabl Loopl 3-AADC) il 1} 1}
Device: O 3-ASU 0 0 ]
Transmit Size (Bytes): (3604) 3-MODCOM u 0 0
Bytes Remaining: (2.604) | S-EASC/3-EADC |0 0 i]
File: o 3-8AC 0 0 0
CRC 0/(0) 00y 0
Start Time: 4:45:42 PM Elapsed Time: 0:21 KPDISP 0 (0} 0{0) [i}
Module: | 0% | =]
Total: | 0% |
Data Errors Timing Errors Module Errors
1] 0 0
Transmit W
. m -
Select Start to initiate communications. ‘
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Actual data

Double click the first device in the map

The Show Actual/Expected and the Actual vs. Expected Data form
displays

The Device Address,

Serial Number and Model
are in Major Conflict and the
—ZE broken link button is

5 ] il ] * highlighted

S ¢ No expected data displays

e EiE I [&rece [hewse | hacause the addresses do
pevics Labet | not_match and_there is no

O | serial number in the

|Expoctnn expected database

1

The SDU will not corrupt the

address established for this

device and sees this as a

new object

7 _EST3 System Definition Utility - MACNIEL v. 01.00.00 - [Actual Data Wiring Diagram ( MAINT_BLDG
- C: foc  Tooke R o s Help
gl p 2

Matched (0)

Commit Expected |

Which data is
3 correct now?
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If you said the Actual Data you are...

Wrong!

Do NOT Create New Expected

If you Create New Expected, you will corrupt the expected
database adding devices to your programmed database
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Databases

1. Click the Broken Link (Unmatched) Button
2. The Expected Detector Data without Matching Serial Numbers
screen appears

ity - MACNIEL v. 01.00.00 - [Actual Data Wiring Diagram ( MAINT_BLDG_CAB2 / MAINT_LOOP1 / 1 ){Mapping Enabled)]

=Y & Loop1 © loop? Matched (0}
T o | [ [ ] s [ [l i 3
0

L] ? Actual vs. Expected Data

@ @, Zoom [ % u | & Addresses | I Close i
P,Ls Last Action: H
2915

Device Label IMAINTioFFICEi‘SMK

126 Device Type  [SMOKT —
270
4573 —_— i S PH
-,—r* - Sensor 2 MAINT_WORK_SMK1 PHS
i@ - L 1 3 MAINT_WORK_SMK2 PHS
f’;ﬂi i 4 MAINT_GARAGE_HEATL HRS
PHS 5 MAINT_GARAGE_HEAT2 HRS
| Standard Base 6 MAINT_STORAGE_HEAT HRS
2 None
| &8 rane
Mormal Sensitivity
5 Alt Sensitivity Least Sensitive Least Sensitive
2 Pre-Alarm |rane Mane i £l
|| 4272 Alt Pre-Alarm hone hone [~ View only PHSs
| Base Group 1D o o
g Personality 1 1
CO Setting s, hA

]

Commit Expected

£ untitled - Paint

1. Click the label of the desired device

Click Commit Expected to reconcile devices w/ missing numbers

3. The serial number is imported into the expected database and the
device icon for the Maint_Office_Smoke turns blue indicating a
changed status

N

/7 EST3 System Definition Utility - MACNIEL v. 01.00.00 - [Actual Data Wiring Diagram ( MAINT_BLDG_CABZ / MAINT_LOOP1 / 1 )(Mapping Enabled)]

gl F Rides Report s H

8§ @ s & Loop1 ¢ loop? Matched (0) Waming (0)
1] T ] [ [ e ] oy o e (TS i 8 s I'| 10 [ e |

[]
N
] @, Zoom | 5% Unmatcned | & Addresses | | Clase |
p.Lg Last Action: Expected Committed |
|| z:5
S Device Label [MAINT OFFICE SMEK
1 Device Type  [SHOKE
—] 5 |Actual |Expected |
5 Designation Sensor |Sensor
3 1
'IP;Di Serial Number 3400451304 3400451304
i Model PHS PHS
(4 | Base Standard Base Standard Base
2 Alarm Verify None Nane
I Al Alarm Verily hone Mane
Sensitivity Least Sensitive Normal Sensitivity
5 Alt Sensitivity Least Sensitive. Least Sensitive
e Pre-Alarm hone None
|| a272 Alt Pro-Alarm None None
- Base Group ID o o
5 5 Personality 1 1
HRS CO Setting ruia, N
|| sovs B _
= Accept Actual | Commit Expected il

¢ untitled - Paint
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Remember

» The 3-SDU is designed to capture the serial number into the
Expected Database in this manner

* Do not Create New Expected

» Continue this process until all devices have been reconciled

and all the missing serial numbers are in the expected
database

Device icons turn blue indicating a changed state
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Reconciled databases

Regardless of the method used (scanning or mapping) we now
have reconciled databases with expected device addresses,
labels and the actual Serial Numbers

SIGA Convert

» SIGA Convert and download the RECONCILED Databases to
the two Loop controllers making your programmed database
the new actual database

* After this download to the Loop controllers is complete and
mapping is complete, re-upload the actual data and map it in
the SDU

* Verify white map

» Compile, DB Convert and download to the 3-CPUS3s so they
contain the same information
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White map appears

Mapping Utility

The 3-SDU mapping utility has the capability to assign expected
database device addressing on a device-by-device basis
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1. Select a device on the map and click the hand-on-list

2. To review this device’s address, click address

Databases

#7EST System Definition Utility - MACHLIL ». 01.00.00 . [Actus Data Wiring Diageam ( MAR_DLDG_CADT £ WA BLOG_LOGE £ 1 J{Mapping Lnablad)]

B SRS  Ftoopt o Matchad 5]
o I T v [z I3l allsIls

Wasning 8]

ths0-fi:0-3te

b 4 G, Zaam | | o L i ctase |
e il Last Action: |
il §-| Device Labed  [L7 Pl
i Desiee Type [0
Em h | Ackust |Espactna |

' 270 e Mackte
I e arr Davice Addmar h3s it
—] Sorsial Moo s vsre asmn vy
T Ml r0 a0
= Pessoraiy v
I b Alarm ity Dematied
= AR Al Vsl — Cxsatte
[ L Stand Abone Alaim [ttt Cxmatied
=

-3
aam—ﬁ«oTﬁ

2,
L

FHUSHERF
E’!
FUSHEES

1
1
1m0
200
;o m
0 I
X
0 0
=0

LELE]

1 T
EENEEASS

H
?
i

1

Ty "
E #i0=gz 028

]
WM
— o761
™| % é
= T
s | wiu
L 729 077
= &
73
]
E2

s0-fii0

1. The Select a Device Address dialog box appears displaying the
address assigned
To assign a new address, click the desired address, click OK
3. The assigned expected address changes

no

Actual vs, Expected Data

&, Zoom | # Unmatched | & Addresses | fj Close

Last Action:

Device Label [ 1 PULL

Device Type IPULL

o=

Actual |Expected |
M Moduie Select a Device Address
Poameiien |k
Sernal Number 4896512531 139
Model 'SIGA-270 4
Petsanally 1 157 158 159 160 161
BamVeily  [oisabled T I I N by
_ 176 177 178 173 180 181
A lmerty UM |Cisebied 185 187 188 183 130 191
StandAloneAlam _ |Disabled 196 197 198 199 200 2m

206 207 208 209 210 21
26 217 218 219 20 221
26 227 28 2239 20 23
2% 237 238 239 240 24
246 247 248 249 250

162
172
182
192
202
212
222
232
242

163
173
183
193
203
213
223
233
243

164
174
184
194
204
214
224
234
244

165
175
185
195
205
215
225
235
245

|,/ux|xcam=l
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Section 10

EST3 Series Technician
Certification

Rules Programming

UTC Fire & Security

A United Technologies Compary

What is a Rule?

A VERY POWERFUL statement specifying action or
actions (outputs) taking place when a specific, or
group of objects (inputs) go off-normal or active
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Rules

Rules consist of:

— A Rule Label
—An Input Statement

An Output Statement

Comments
(Optional)
— [General Alarm]

Y }
I I I

ALARM SMOKE : STEADY ‘LED_1_ 22’

L {This is an example of comments surrounded by braces}

The Rule Label

 Must be enclosed in brackets

* May have spaces
 May have up to 40 characters

 Must be unique

A
40 Characters >

@Th|sA|sAanAexampleranAruIe Iabe@
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Rules

The Input Statement

Contains up to 3 Parts:

— Input Event Type (See Help utility for description of types)

Input Device Type|(Optional - helps to speed compilation)

Input Object Label|(Optional)
\

MUST have at least one of these.
RULE EXAMPLE: Enclose Object Labels in
[Sprinkler Bell On] single quotes.
ALAlevl WATERFLOW AORISERl(D/:

Must have spaces.

Input side must
end with a colon.

The Input Statement

Contains up to 3 Parts:

* Input Event Type (See Help utility for description of types)

* Input Device Type (Optional - helps to speed compilation)

* Input Object Label (Optional)

RULE EXAMPLE:
[Sprinkler Bell On]
ALARM ‘RISER1’:
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The Output Statement

Contains up to 4 Parts:

— Output Command (See Help for description of commands)
1 Priority (Optional)

Output Device Type|(Optional — helps to speeds compilation)
Output Object Iiabel (Optional)

MUST have at least one of

these. _
RULE EXAMPLE: Enclose Object Labels

[Sprinkler Bell On] In single quotes.
ALARM WATERFLOW ‘RISER1’: ON -LOW AUDIBLEQ.l_BELLO;

TATAIA]

Must have spaces. )
Output side must

end with a
semicolon.

The Output Statement

Contains up to 4 Parts:

e Output Command (See Help for description of commands)

* Priority (Optional)

e Output Device Type (Optional — helps to speeds compilation)
e Output Object Label (Optional)

RULE EXAMPLE:
[Sprinkler Bell On]

ALARM WATERFLOW ‘RISER1’: ON ‘L1_BELL’;
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Single Output Statement

We now have a complete rule:

[Waterflow]

Alarm Waterflow ‘Riserl’ : On -low Audible ‘Ll_beIIO
Which could be written as:

[Waterflow]

Alarm ‘Riserl’: On ‘Ll_bello

If you want all Audibles to turn on, write it as:

[Waterflow]

Alarm ‘Riserl’: On AUDIBL@
/ The output side
No object label needed. MUST end with a
semicolon.

Multiple Output Statements

An input event must initiate several outputs:

[Waterflow] Use commas to

Alarm ‘Riserl’ : On ‘L1_beIIO separate multiple

Steady ‘LED_l_ZZéUtpUt statements.

/ On VISIBL@
AMPON ‘L6 AMP’ to ‘EVAC’;
Turns on ALL -

circuits with device
type of VISIBLE

(no label needed). Output Side MUST
end with
What message is broadcast? semicolon after
last output
statement.
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- Multiple Output Statements

A rule where an input event must initiate several outputs:

[Waterflow]
Alarm ‘Riserl’ : On ‘L1 _bell’,
Steady ‘LED_1 22,
On VISIBLE,
AMPON ‘L6_AMP’ to ‘EVAC’;

Up to 32 Output Statements and

only 1 Input Statement per rule
What message is broadcast?

Write a separate rule to manually restore the elevator and FACU

LED from a momentary switch on the FACU after the elevator has
been inspected.

[Fire alarm with primary elevator capture]
Alarm ‘FLOOR<N:1,2,4-8> Zone’ :
AMPON ‘FLOOR<N=>_AMP’ TO ‘EVAC’,
ON ‘FLOOR<N=>_STROBE’,
AMPON “*’ TO ‘ALERT",
ON -LATCH ‘FLOOR3_CAPTURE’,
FAST -LATCH ‘FLOOR3_CAPTURE_LED’;

[Primary elevator capture restore]
Switch ‘FLOOR3_CAPTURE_RESET’ :

+| OFF ‘FLOOR3_CAPTURE’,
+| LEDOFF ‘FLOOR3_CAPTURE_LED’;

Momentary Switch

Command Qualifiers
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- Priorities in Rules

The priorities which are used in SDU applications are:

-Low does not override high or medium priorities. Unless specified, all
output commands are -Lowv priority by default. A low priority counter is
used to track low priority command activations (increments) and
restorations (decrements).

-Medium overrides low priorities but not high priorities. Used in
applications where arule’s output command overrides the action of
another rules action of a lower priority. A medium priority counter is used
to track medium priority command activations (increments) and
restorations (decrements).

-High overrides medium and low priorities. Used in applications where a
rule’s output command overrides the action of another rules action. An
input event of a switch has a built-in -High priority for all of its output
statements. A High priority counter is used to track high priority
command activations (increments) and restorations (decrements).

A counter is simply a dedicated register for each
priority type (High, Medium and Low)
within the CPU keeping track of each priority’s
output command activations and restorations.

An output command’s initial activation increments
the corresponding counter.

The output command’s restoration decrements
the corresponding counter.

When executing an output command with a priority,
you must restore using the same priority.

EST3 Series Student Workbook 10-7



Rules

-Set enables a command to change the state of an output object regardless
of its pre-set priority controlled state without clearing the High, Medium or
Low priority counters. -Set effectively holds the desired activated or
restored state of the object until it is returned to the pre-set command state
by the next command.

Set itself does not have a counter.

On execution of the next command, the output object returns to the priority
counter remembered (activated or restored) state. For Example:

If an output object had been turned ON with a high priority,

an OFF output command with a set priority would turn it OFF on its
execution without clearing the high priority counter.

When the next output command executes for this object,

it would return to the remembered previous high priority state

held in the counter (ON) regardless if the command is ON or OFF.

Note that if the object was previously turned OFF with a
high priority, it would return to the OFF state.

Caution

Use caution when using the -SET priority. The counters are not
cleared and your application returns to the remembered pre-
counter controlled states when the next command is executed.
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-Latch enables a command to change and latch the state of an output object
regardless of its pre-latch priority controlled state. -Latch clears the High,
Medium or Low priority counters. -Latch holds the desired activated or
restored state of the object until the next command is executed.

Latch itself does not have a counter.

The latch command will not restore on a rules restoration. A separate event
is required to latch the output object to the other state and the output object
will not return to the pre-latch priority counter (activated or restored) state
because counters have been cleared.

 If an object was activated ON by a -High priority within a rule, its
corresponding counter would be 001

» If a separate rule now latches the object OFF, the high priority
counter is cleared to 000

* When the object is latched ON, the counter stays at 000

* If the original high priority rule restores, the counter decrements
indicating a count of -001

» The counter is now out of sequence

- Latch priority example

A latch priority is used when the application requires
personnel to verify an off normal condition before manually
restoring the system.

Your application may require a rule to initiate an EVAC
message and turn on visibles for the floor-of-incident, send
an ALERT message to all other floors, capture the elevator
to floor 3 during the alarm condition and annunciate the
elevator capture on the FACP.

However, when the off normal condition is cleared and the
system is reset, you want to hold the elevator captured and
annunciated until it can be personally inspected.
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Let's write this rule:

[Fire alarm with primary elevator capture]
Alarm ‘FLOOR<N:1,2,4-8> Zone’ :
AMPON ‘FLOOR<N=>_AMP’ TO ‘EVAC’,
ON ‘FLOOR<N=>_STROBE’,
AMPON “** TO ‘ALERT’,
ON -LATCH ‘FLOOR3_CAPTURE’,
FAST -LATCH ‘FLOOR3_CAPTURE_LED’;

This rule initiates the desired audio and visual NAC response
during an alarm condition and restores the audio and visual NAC
circuits on the rules restoration sequence when system is reset.

The Elevator is held captured and the FACP LED
continues to flash fast after the rule is restored due to the
-LATCH priority.

Write a separate rule to manually restore the elevator and FACP
LED from a momentary switch on the FACP after the elevator has
been inspected.

[Fire alarm with primary elevator capture]
Alarm ‘FLOOR<N:1,2,4-8> Zone’ :
AMPON ‘FLOOR<N=>_AMP’ TO ‘EVAC’,
ON ‘FLOOR<N=>_STROBE’,
AMPON “*’ TO ‘ALERT",
ON -LATCH ‘FLOOR3_CAPTURE’,
FAST -LATCH ‘FLOOR3_CAPTURE_LED’;

[Primary elevator capture restore]
Switch ‘FLOOR3_CAPTURE_RESET’ :
+| OFF ‘FLOOR3_CAPTURE’,
+| LEDOFF ‘FLOOR3_CAPTURE_LED’;

Momentary Switch
Command Qualifiers
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Wildcards “*”

A wildcard acts as a substitute for a single
character or group of characters
(modifiers), at a common modifier position,
within a rule’s input or output object label

For example:

[HVAC1]
Alarm smoke ‘floovl?__duct_smk' : On ‘hvacrelay’ ;]

[HVAC2]

Alarm smoke ‘floof2 | duct_smk’ : On ‘hvacrelay’; We have four

[HVAC3] events turning

Alarm smoke ‘floo3 | duct_smk’ : On ‘hvacrelay’; on the same
output device.

[HVAC4]
Alarm smoke ‘floorli_duct_SMK’ : On ‘hvacrelay’;_|

Inclusive.
By using the wldcard this can easily be written as:

[HVAC]
Alarm ‘floor™_duct_smk’ : On ‘hvacrelay’;
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[Heat Detector Alarm]
Alarm ‘Floor*_Heat_ Detector’ : FAST ‘Detector_LED’;

[Floor 3 Alarm]
Alarm ‘Floor3_ Detector_ West ’ : FAST ‘Detector LED’;

[Lobby Alarm]
Alarm ‘Bldg2__ Detector_East_lobby’ : FAST ‘Detector_LED’;

As long as we have a common Label Modifier.

We can write these rules, as follows, by
capitalizing on the power of the wildcard.

[Activate Detector LED]
Alarm ‘*Detector™’ : FAST ‘Detector LED’;

The bottom line: Better CONSISTENCY in labeling is needed.

N-Variable ‘<N:>’

10-12

The N-Variable is a programming function which replaces the
numbers contained in an object label, within a rule, with a
programmable variable N.

The proper syntax (input statement):

Use ‘<N:#=>’in an input object label to replace a single number.

Use ‘<N:#-#>’in an input object label to replace a range of numbers.

Use ‘<N:#,#-#,#,#-#>"in an input object label to replace combinations.
A maximum of 255 characters can be used between * * including the < >.
‘N:” must be followed by an index number between 1 and 32767.

A Wildcard and an N-Variable may be included in the same object label.
However, Wildcards are not valid entries within N-Variables.

An N-Variable will not recognize a leading 0.
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N-Variable ‘<N:>’

Let’'s look at an example using ‘<N:#-#>’to replace a range of numbers.

[Alarm1l] —

Alarm ‘Floorl |smk’: On ‘Floorl_stb’; ]

Where each
[Alarm2] Floor's smoke
Alarm ‘Floor2 |smk’: On ‘Floor2_stb’; L turns onit’s
[Alarm3] corresponding
Alarm ‘Floof3 |smk’: On ‘Floor3_stb’; Strobe.

Specific.
By using an ariable these rules can easily be written as:

[Floor of IncideNt Alarm]
Alarm ‘Floor<n:1-3>_smk’: On ‘Floor<n>_stb’;

- -

An N-Variable specifying Optionally, an N-Calculator
numbers in the object label specifying numbers in the object
can only be used in the input label can be used in the output

statement side of arule. statement of a rule.

N-Variable ‘<N:>’

Let’s look at another example where we want to replace a range of
numbers with leading 0’s.

In this example we have 25 floors where
some smoke labels contains a leading O.

‘FloorO1_smk’ — through = ‘Floor25_smk’

Using the N-variable as presented so far and due to the fact
that an N-Variable will not recognize a leading O,
we would have to write two rules.

[Floor of Incident Alarm]
Alarm ‘FloorO<n:1-9>_smk’: On ‘Floor<n>_stb’;

[Floor of Incident Alarm]
Alarm ‘Floor<n:10-25>_smk’: On ‘Floor<n>_stb’;

As you can see, this makes the process of writing
more complex and labor intensive.

EST3 Series Student Workbook 10-13



Rules

N-Variable ‘<N:>’

The N-Variable is a programming function which replaces the
numbers contained in an object label, within a rule, with a
programmable variable N.

The proper syntax (input statement):

Use ‘<N:#:W=>=’in an input object label to replace a single number.
Use ‘<N:# - #:W=>="in an input object label to replace a range of numbers.

Use ‘<N:#,# - #,#,# - #:W=>="in an input object label to
replace combinations.

The 3-SDU eliminates this problem by providing a width (W) syntax
for the N-Variable function, Specifying the number of integers in the
number range.

N-Variable ‘<N:>’

Let’s look at another example where we want to replace a
range of numbers with leading O’s.

In this example we have 25 floors where each smokes label
contains a leading 0.

‘FloorO1_smk’ — through =—>  ‘Floor25_smk’

Now our task is simplified and we only need to write one rule to
accomplish this task.

[Floor of Incident Alarm]
Alarm ‘Floor<n:1-25:2> smk’: On ‘Floor<n:2>_stb’;

If the output object labels also include leading O’s,
We can use a width for the N-Calculator also.
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Incrementing and decrementing

[Floor of Incident]
Alarm ‘Floor<n:1-10>_smk’: On ‘FL<n>_stb’,

the ALERT channel.

Every Floor's Amps ON to

Fire Floor's Amps ON
to the EVAC channel.

Floor Above

Floor Below IL

On ‘FL<n>_horn’,

— AmpOn ‘L*_AMP’ to ‘ALERT’,

_— ¢

AmpOn ‘L<n>_AMP’ to ‘EVAC’,
On ‘FL<n+1>_stb’,

On ‘FL<n+1>_horn’,

| AmpOn ‘L<n+1>_AMP’ to ‘EVAC’,
[ On ‘FL<n-1>_stb’,

On ‘FL<n-1>_horn’,
AmpOnN ‘L<n-1>_AMP’ to ‘EVAC’;

Rule Execution & Restoration

[Floor of Incident]
Alarm ‘Floor<N:1-10>_smk’ : On ‘FL<n>_stb’,

Initially an input
device goes off
normal starting the
rules execution or
activation
sequence.

EST3 Series Student Workbook

Exec

ution

On ‘FL<n>_exhfan’,
AmpOn ‘L<n>_AMP’ to ‘EVAC’,

On ‘FL<n+1>_stb’,

AmpOn ‘L<n+1>_AMP’ to ‘EVAC’,
On ‘FL<n+1>_presfan’,

On ‘FL<n-1>_stb’,
On ‘FL<n-1>_presfan’,
AmpOn ‘L<n-1>_AMP’ to ‘EVAC’,

On ‘FL<n>_doorholders’,
On ‘Elev_deluge’,

AmpOn ‘L*_AMP’ to ‘ALERT’;
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Rule Execution & Restoration

[Floor of Incident]

Alarm ‘Floor<N:1-10>_smk’ : o == <l

After this off normal
condition has been
cleared, and you
have

acknowledged &
reset alarm at the
front panel the rules
restoration begins.

Restoration

On ‘FL:

Rule Execution & Restoration

10-16

Rules execute during the rules activate sequence top-down and execute
during the restore sequence bottom-up.

This means that if you turned ON a device during the rule’s activation
sequence, it would then turn OFF during the

restoration sequence.

Dialer applications create some unique circumstances during arule’s
activation and restoration sequences.

Let’'s send a common trouble event message to the central station.
The following rule looks like it might work.

[Common Trouble - Contact I1D]
CMSFT : SEND ‘Central_Station_Acct’ MSG “130000000”;
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Rule Execution & Restoration

The rule sends the common trouble message to the central
station on the rule’s activation sequence but then resends the
same message on the rule’s restoration sequence.

To make this even more problematic, we need to send a
common trouble event restoral message to the Central
Station when the trouble has been resolved.

If you add the send command to send the restoral
message to this rule we now send it twice also.

[Common Trouble - Contact ID]
~MSFT : SEND ‘Central_Station_Acct’ MSG “1300000007*;
SEND ‘Central_Station_Acct’ MSG “3300000007”;

Command Qualifiers

To resolve this behavior for rules, Command Qualifiers are
available in the syntax of rules.

A Command Qualifier is simply a + or - added to the front of the
Command in the output statement of arule.

A + causes the command to only execute on rule activation.
A - causes the command to only execute on rule restoration.

Now the common trouble event message is sent only during
the rule’s activation sequence

and the common trouble event restoral message is sent
only during the rule’s restoration sequence.

[Common Trouble - Contact 1D]
CMSFT : +SEND ‘Central_Station_Acct’ MSG [*130000000},
- SEND ‘Central_Station_Acct’ MSG [‘330000000
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Command Qualifier

A Command Qualifier is used to latch system output events
without the use of priorities.

For example: In our project if we wanted to turn on the air conditioning
when we disarmed the system when opening the facility, we could use:

[Opening Sequence]
SecurityDisarmed ‘Security Partition’ : +ON ‘AC_UNIT’;

Write a rule to turn the air conditioning off when we armed away the
system when closing the facility.

[Closing Sequence]
SecurityAway ‘Security_Partition’ : -OFF ‘AC_UNIT’;

In both cases, the Command Qualifier effectively latches
the relay controlling the AC unit ON or OFF.

Let’s add Delays to our rule

[Floor of Incident]

Alarm ‘Floor<N:1-10>_smk’ : On ‘FL<n>_stbh’, g

On ‘FL<n>_exhfan’, e

First DELAY - Which AmpOn ‘L<n>_AMP’ to ‘EVAC’, —imm=
delays during DELAY 0005, —a=== 5 second Delay
executhn and On ‘FL<n+1>_ stb’, ~e

restoration. AmpOn ‘L<n+1>_AMP’ to ‘EVAC’, ===
Then DELAYACTIVATE On ‘FL<n+1>_presfan’, —age

—Which delays during
the execution DELAY 0010, —==== 10 second Delay

sequence only. On ‘FL<n-1>_stbh’, ~ge

Finally On ‘FL<n-1>_presfan’, —ege
DELAYRESTORE — AmpOn ‘L<n-1>_AMP’ to ‘EVAC’, ~iemm
Which delays during DELAYACTIVATE 0010, === 10 second Delay
the restoration Y

On ‘FL<n>_doorholders’, g

- On ‘Elev_deluge’, —mm

Execution DELAYRESTORE 0010, —==== No Delay
AmpOn ‘L*_ AMP’ to ‘ALERT’; ~iem==

sequence only
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Delays

Rules

[Floor of Incident]

Alarm ‘Floor<N:1-10>_smk’ :

First DELAY - Which
delays during
execution and
restoration.

Then DELAYACTIVATE
— Which delays during
the execution
sequence only.

Finally
DELAYRESTORE —
Which delays during
the restoration
sequence only

Restoration

On ‘FL<N>_stbh’, ~imm—

On ‘FL<n>_exhfan’, —m

AmMpOnN ‘L<n>_AMP’ to ‘EVAC’, ~ie===
DELAY 0005, —s=== 5 second Delay

On ‘FL<n+1>_stb’, —m—

AmMpOn ‘L<n+1> AMP’ to ‘EVAC’, ==
On ‘FL<n+1> presfan’, e

DELAY 0010, —==== 10 second Delay

On ‘FL<n-1>_stbh’, <

On ‘FL<n-1>_presfan’,

AmpOn ‘L<n-1>_AMP’ to ‘EVAC’, i
DELAYACTIVATE 0010, —=s=== No Delay
On ‘FL<n>_doorholders’, ~mm

On ‘Elev_deluge’, —=tmm
DELAYRESTORE 0010, —m=== 10 second Delay
AmpOn ‘L*_ AMP’ to ‘ALERT’; —iem=

Delays

[Floor of Incident]

Alarm ‘Floor<N:1-10>_smk’ :

On ‘FL<n> stb’

I |

First DELA A DELAYACTIVATE del ays

delays dur

execution everythlng below (after) itin arule.

rTiStor;“O ' AmpOn ‘L<n+1> AMP’ to ‘EVAC’,
en DE

— Which A DELAYRESTORE delays

the exec

sequend €Verything above (before) it in a rule.
Finally On ‘FL<n-1>_presfan’,
DELAYRESTORE — AmpOn ‘L<n-1>_AMP’ to ‘EVAC’,

Which delays during
the restoration
sequence only

EST3 Series Student Workbook

DELAYACTIVATE 0010,

On ‘FL<n>_doorholders’,
On ‘Elev_deluge’,
DELAYRESTORE 0010,
AmpOn ‘L*_AMP’ to ‘ALERT’;
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Delays

You can also use a Delay to control the duration
of an event.
Let's take the example of the Service Groups in our project

which turn on the corresponding Floor’s strobe for a duration
of 10 seconds in response to testing a device within the group.

Let's write this rule: What's the
First we need arule label. input event type?

[Floor3 through 5 Service Test]
SG

Delays

You can also use a Delay to control the duration
of an event.

Let's take the example of the Service Groups in our project
which turn on the corresponding Floor’s strobe for a duration
of 10 seconds in response to testing a device within the group.

Let's write this rule: Next I'll use the labels
that | created for my
three service groups,

taking advantage of the
N-Variable function.

[Floor3 through 5 Service Test]
SG ‘Floor<N:3-5>_Service’ :
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Delays

You can also use a Delay to control the duration
of an event.

Let's take the example of the Service Groups in our project
which turn on the corresponding Floor’s strobe for a duration
of 10 seconds in response to testing a device within the group.

Let's write this rule: Turn on the

corresponding strobe
using the N-Calculator.

[Floor3 through 5 Service Test]
SG ‘Floor<N:3-5>_Service’ : On ‘L<N+2> STB’,

/

Why N+2?

Delays

You can also use a Delay to control the duration
of an event.

Let's take the example of the Service Groups in our project
which turn on the corresponding Floor’s strobe for a duration
of 10 seconds in response to testing a device within the group.

Let's write this rule:

Add a 10 second delay.

[Floor3 through 5 Service Test]
SG ‘Floor<N:3-5>_Service’ : On ‘L<N+2>_STB’,
DLY 10,
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Delays

You can also use a Delay to control the duration
of an event.

Let's take the example of the Service Groups in our project
which turn on the corresponding Floor’s strobe for a duration
of 10 seconds in response to testing a device within the group.

Let's write this rule:
Turn off the

corresponding strobe.

[Floor3 through 5 Service Test]

SG ‘Floor<N:3-5>_ Service’ : On ‘L<N+2>_STB’,
DLY 10,
Off ‘L<N+2> STB’;

Delays

You can also use a Delay to control the duration of an event.

Let’s take the example of the Service Groups in our project
which turn on the corresponding Floor’s strobe for a duration
of 10 seconds in response to testing a device within the group.

Let’'s write this rule: Will this rule work?

The answer is NO! A Service Group activation is a
momentary event, where this rule automatically restores. In
this case, we get a 10 second delay on activation and an
additional 10 second delay on restoration, for a total of 20

seconds.
[Floor3 through 5 Service Test]
SG ‘Floor<N:3-5>_Service’ : On ‘L<N+2>_STB’, =

DLY 10, ~e——
Off ‘L<N+2> STB’; e

20 second delay total
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Delays

You can also use a Delay to control the duration
of an event.

Let’'s take the example of the Service Groups in our project
which turn on the corresponding Floor’s strobe for a duration
of 10 seconds in response to testing a device within the group.

Let’'s write this rule:

Fix this problem by
using a delay activate.

This works, but is
inefficient.
How about if we;:

[Floor3 through 5 Service Test]
SG ‘Floor<N:3-5>_ Service’ : On ‘L<N+2> STB’,
DLYA 10;

Rules

Let’'s do a few example rules from your project

Practical exercise #19 wants you to turn on the supply fan
at startup. It also requires that you steady light the auto
segment LEDs of the 3x3x6 hand-off-auto panel, indicating
that the system is in the AUTO Mode.

First | need a rule Label:

[STARTUP SUPPLY FAN]
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10-24

Rules examples

Rules examples

What's the Input Event Type?
Is there an input device type or object label?

Finally end the input statement with a:

[STARTUP SUPPLY FAN]
STARTUP :

NO — because thisis a system event

In this example, this fan is controlled by a
relay which was configured as supervised fancontrol device.
What is the output command to turn on the supply fan?

We could have used just ON.
Next let's add the output device object label.

Finish this output statement with a ,.

[STARTUP SUPPLY FAN]
STARTUP : FANON|‘L8_SUP_FAN’,

Remember to use your ‘Labels’!
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Rules examples

Next, let’s steady light the auto portion LEDs of the
three switch combinations, which manually control your fans.
What is the output command to steady light a LED?

Then add the output device object label for the 2" LED.

Finish this output statement with a ,
Then add the output statements for the 51" and 8t LEDs.

Then finish rule with a ;.

[STARTUP SUPPLY FAN]

STARTUP : FANON ‘L8_SUP_FAN’,
STEADY ‘CAB1_USER3_LED2’,

STEADY ‘CAB1_USER3_LEDS5’ -
STEADY ‘CAB1_USER3_LEDS8’;

Rules examples

Practical exercise #21 wants you to write one rule to fast blink
the appropriate LEDs on the Cab3 Userl 24 LED display panels
to indicate the floor-of-incident when any main building alarm
is reported to the panel.

No device type! Why?

Rule label
Input Input Output Cab3
Event Object command Userl
Label Object
Label
[Flooy of Incidgnt]
ALARM ‘L<N:1- 9>* : FAST CABS_USERl_LED<N>’;

Use Your Label/
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Rules examples

Practical exercise #25 wants you to write one rule to initiate
audible and visible zone responses for the main building,
per the specification, when a smoke detector goes active.

This requires writing a rule that sends EVAC and
ALERT messages to the appropriate floors
in our 9 level main building.

Rules examples

3-CPU

3-ZAXx
Amplifier
L9_AMP

Rail’s Audio Riser

Audio OUT

3-ZAXx
Amplifier
L1 AMP

Audio IN L

Primary
Audio OUR_ |

Audio OUT

The basic structure of the
EST3 Zoned Audio System

3-ASU
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Rules examples

3-CPU

Rail's Audio Riser 3-ZAxx
Amplifier

L9 AMP

Audio OUT

) )
° °
° °
| 3-ZAxx

Audio IN Amplifier

L1 AMP
Primary
Audio OUR_|

Audio OUT

There are three Configurable
and Programmable component
objects in EST3 Audio

distribution. These are:
3-ASU

Rules examples

3-CPU
Rail’s Audio Riser 3-ZAxx
Amplifier
| L9_AMP
L— Audio out
° °
° °
° °
| 3-ZAxx
Audio | Amplifier
L1 _AMP
Primary
Audio OUR_ Audio OUT]
3-ASU
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- Rules examples

3-CPU
Rail’s Audio Riser 3-ZAxXx
Amplifier
L9_AMP
L— Audioout
[ [ ]
[ J [ ]
[ ] L]
The Channel |
3-ZAxx
Audio IN Amplifier
rimary There are eight e
Audio OUR_ multiplexed channels. Audio OUT
Five prioritized channel types: With default labels:
PAGE CH_PAGE_01_15
EVAC CH_EVAC 01_15
ALERT CH_ALERT 01_15
GENERAL CH_GEN_01_15
AUXILIARY CH_AUX_01_15
3-ASU
You can change these default labels and
use duplicate channel types with different labels.
3-CPU
Rail’s Audio Riser 3-ZAxXx
Amplifier
L9_AMP
Audio OUT
[ ] [ ]
[ [ ]
(] L]
The Message | s
Audio IN Amplifier
L1 _AMP
Primary
Audio OUX_ Audio OUT

There are four default messages, labeled:
Default_PRE_01_15
Default EVAC 01 15
Default ALERT 01 15
Default. NORMAL_01 15

You CANNOT change these default labels.

3.ASU However, you can create custom messages with project
specific unique labels. Such as, SYS_TEST_MSG for our
project’s audio test message.

Thus, there are two types on messages, DEFAULT and
CUSTOM. This is important when writing rules!

10-28 EST3 Series Student Workbook



3-CPU

Audio IN

Primary
Audio OUT_

Rail’s Audio Riser 3-ZAxXx
Amplifier

L9 AMP

CH_EVAC_01-15

Audio OUT

3-ZAxx
Amplifier
L1 _AMP

Audio OUT

To distribute audio within the
EST3 system you must:

Default_ EVAC 01

_15 | Connect the amplifier to a channel.

(let's use the EVAC channel for our example)

Connect the Message to the same channel.

Audio IN

Primary
Audio OUT_

3-ASU
A rule must be written to do this.
3-CPU
Rail’'s Audio Riser 3-ZAXX
— Amplifier
CH_EVAC_01-15 el

Audio OUT
3-ZAxXx
Amplifier
L1_AMP
Audio OUT

First we need a rule label and an input statement.

Then we need an output statement to connect the

Default_EVAC_01

_15 | amplifier to the channel.

3-ASU

Then we need an output statement to connect the
message to the channel.

[EVAC AUDIO RESPONSE]

ALARM SMOKE ‘*’ : AMPON ‘Floor4_AMP’ TO ‘CH_EVAC_01_15’,

Rules

MSGON ‘Default EVAC_01_15’ TO ‘CH_EVAC_01_15’;

EST3 Series Student Workbook
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3-CPU
Rail's Audio Riser 3-ZAXX
Amplifier
CH_EVAC_01-15 L9_AMP

Audio OUT
3-ZAxx
Audio IN Amplifier
L1 AMP
Primary
Audio OUR_ Audio OUT

The documentation and HELP utility show
Default_ EVAC_01_15 the command to turn a message on as:

MSGON ‘Default_EVAC_01_15GROM ‘ASU_LABEL)TO ‘CH_EVAC_01_15’;

3-ASU This FROM statement is not required when only one ASU is used.

[EVAC AUDIO RESPONSE]
ALARM SMOKE ‘*’ : AMPON *‘Floor4_AMP’ TO ‘CH_EVAC_01_15’,
MSGON ‘Default EVAC_01_08’ TO ‘CH_EVAC_01_15’;

3-CPU
Rail's Audio Riser 3-ZAXX
Amplifier
CH_EVAC_01-15 L9_AMP

Audio OUT
3-ZAxx
Audio IN Amplifier
L1 AMP
Primary
Audio OUT_ Audio OUT

The 3-SDU is set up to automatically connect
a channel’s default message when an amp is
turned on to a channel. Thus, no MSGON
statement is required when using default
messages.

Default_EVAC_01_15

3-ASU

[EVAC AUDIO RESPONSE]
ALARM SMOKE ‘*' : AMPON ‘Floor4_AMP' TO ‘CH_EVAC_01_15';
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3-CPU

3-ZAxx
Amplifier
L9 AMP

Rail’s Audio Riser

CH_EVAC_01-15

Audio OUT

3-ZAxx
Amplifier
L1 _AMP

Audio IN

Primary

Audio OUR_ Audio OUT

However, when using custom messages a

Default_EVAC_01_15 MSGON statement must always be used.

3-ASU

[EVAC AUDIO RESPONSE]
ALARM SMOKE **’ : AMPON ‘Floor4_AMP’ TO ‘CH_EVAC_01_15’;
MSGON ‘Custom_EVAC_MSG’ TO ‘CH_EVAC_01_15’;

Rules examples

Practical exercise #25 wants you to write one rule to initiate
audible and visible zone responses for the main building,
per the specification, when a smoke detector goes active.

[Audible/Visible on Smoke]

ALARM SMOKE ‘L<N:1-8> *SMK’ :
AMPON ‘L<N=>_AMP’ TO ‘EVAC’,
AMPON ‘L<N+1> AMP’ TO ‘EVAC’,
AMPON ‘L<N-1>_AMP’ TO ‘EVAC’,
AMPON ‘L*_AMP’ TO ‘ALERT’,
ON ‘L<N>_STB’,
ON ‘L<N+1>_STB’,
ON ‘L<N-1>_STI,

ON ‘L1_AUDIBLE’; No!
What about IDC/NACS.

Is this rule finished?
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Appendix A
Labeling
Conventions

Introduction

This section contains a description of the basic methods used to establish labeling
conventions for EST3 field applications.

. UTC Fire & Security

A United Technologies Company
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Labeling Conventions

Basic Label Planning

Introduction
All fire alarm systems are divided into three fundamental parts:

e Inputs
e Control and operating functions
e Outputs

Figure 2-1. Three Fire Alarm System Parts

e Fire alarm system inputs include: smoke detectors, manual pull stations and
waterflow switches

e Fire alarm system outputs include: bells, strobes, control messages and audio
messages

The system programmer develops the fire alarm system’s control and operating
functions by configuring objects and creating rules. For example, in a basic fire alarm
system, a function is stated:

When any smoke detector goes into alarm, turn on all audible devices.

[Example Rule]
ALARM SMOKE : ON AUDIBLE;

— T
Input Event | Output Device Type

Input Device Type Output Command
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This statement is the programming instruction the fire alarm system follows to
accomplish its purpose. An example rule is shown constructed in the syntax required to
accomplish this statement. As fire alarm systems become more extensive, they require
a more sophisticated set of rules to initiate more complex operations.

EST3 System Definition Utility (3-SDU) programming is accomplished by creating a
series of rules specifying output action or actions and the execution order when a
specific input or set of input events occurs. The effective EST3 programmer configures
and labels objects within the fire alarm system’s environment. Before developing, take
time to:

¢ |dentify objects, device types and labels
¢ ldentify input and output objects and naming conventions (labels)
e Determine the relationship between input and output objects

Examples of objects include: panels, annunciator panels, hardware modules, switches,
LEDs, detectors, manual pull stations, audio messages and pseudo points.

0602 COMMUNICATIONS
SUPERVISION

Logical
Groups

E=iiiiiiiiiii|

Figure 2-2. Example EST3 Objects
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Rules

Rules are program statements specifying which operation(s) or action(s) is(are)
executed when a specific event(s) take place. When the conditions are met to make the
input statement of the rule true (active), the system executes the rule’s output
statement(s) and activates the output device(s.)

When an input device or object goes active, the system controller compares the
corresponding object label to those in the database. If a match is found between an
input device’s object label and the input statement’s object label within the rule, the rule
is executed. Executing the rule requires a database search for all output object labels
matching those in the rule’s output statement. The matching output devices are then
turned on or off, as specified within the executed rule.

When a rule contains multiple output statements, each output command is executed in
the order listed. A rule may contain only one input statement and up to 32 output
statements. When the input event activating a rule restores, the operations performed
by the rule automatically restore in reverse order. Anything previously turned on is
turned off and anything previously turned off turns on.

FACU
CPU

The 3-5DU creates an automated system environment.

Figure 2-3. Automated System Environment
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Objects

An object is any addressable device, circuit, audio or text message, pseudo point or
other entity used to initiate an input event within a rule or is the subject of a rule’s output
command. For example:

e Initiating devices - Pull station and smoke detector alarm devices,
Tamper switch supervisory devices

e Annunciator devices - Switch input devices and light emitting diode
(LED) output devices

e Audio messages - EVAC and ALERT voice messages

e Logical groups - Combinations of physical system

components or logical database objects
including: AND, Matrix, Zone, Instruction Text,
Check in, or Guard Patrol groups

e Pseudo points - Artificial and/or internal events designed to
monitor system operation or integrity including
trouble and monitor points

Objects are configured in the order added. During the configuration process, each
object is assigned a device type and a label. An input device (e.g. pull station, smoke
detector, switch, pseudo point, etc.) triggers the execution of a rule. An output device
(e.g. NAC, LED, etc.) is the subject of an output command.

Device Types

A device type is assigned to an object to define the operating characteristics of the
physical device or logical function the object represents. For example:

e A manual pull station has a device type of PULL

A waterflow switch has a device type of WATERFLOW

A tamper switch has a device type of TAMPER

A smoke detector has a device type of SMOKE

A heat detector has a device type of HEAT

e A LRM failure pseudo point has a device type of LOCALTROUBLE

For a rule to be valid, the device type used must be applicable for the specific event or
command. The 3-SDU will not compile a rule when the wrong device type is used. For
example, you can not have a rule which states:

When any LED goes into alarm, turn on all audible devices.

The system’s LED is an output device and is turned on because of an active input
event. LEDs do not initiate a rule’s execution and cannot be used in a rule’s input
statement.
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Labels

The 3-SDU permits identifying objects within the database by using labels instead of
numeric addresses. The alphanumeric label can be custom created to describe an

object’s location, function, and device type. For example:

Ah!
Building2_Floor3_Elev_Lobby Smoke
Nice Feature.

#olls*e!!
01030024

Device Label = Building1_Floor3_Elev_Lobby_Smoke

Device Address = 01030024

What can you determine

What can you determine
about this object?

about this object?

Figure 2-4. Device Address vs. Device Label

In the example above, both the device address and the device label identify the same
smoke detector in the elevator lobby, located on the third floor of a multi-floor building,

in the second building of a multi-building complex.
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Label Parameters

A label is a descriptive alphanumeric combination of text and numbers assigned to an
object. A label’s syntax identifies a specific object within the database and the fire
alarm panel’s rules program. An object label should conform to the following
parameters:

e Each label must be unique - Duplicate labels generate errors during the
compiling process

e Each object within the database should have a label - Objects without a label
generate warning messages and cannot be used within a rule

e Labels are arbitrary - Develop labeling conventions to simplify programming

e Labels contain up to 40 alphanumeric characters and are not case sensitive
-A label is not unique simply by changing the case (e.g. SMOKE is the same as
smoke)

e Labels contain any alphanumeric ASCII text character syntax, except for:

Braces {or}
Brackets [ or]
Percent sign
Number sign

Less than symbol
Greater than symbol
Asterisk

Comma :
Semicolon ;
Colon

Single quotes

Double quotes

Blank spaces (use underscore when space is desired) _

*VAHX

A rule label is included between the [ and ] within rules. Rule labels differ from object
labels since spaces are allowed.

In some cases, labels are automatically generated and assigned. For example, the

3-SDU automatically creates and assigns labels for pseudo points including: Internal
Fault, Configuration Fault and Map Fault.
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Labeling Plan

Labels must be created and assigned to all objects. Labels are broken into alpha and
numeric modifiers.

Another important planning tool is the I/O matrix. An I/O matrix is a hardcopy or
computer-based spreadsheet enabling the programmer to list input and output labels
and to correlate input object activations to an output object.

OUTPUT or RESULT

CAB1_USER1_swi| X

INPUT or CONDITION

Figure 2-5. Example 1/0 Matrix Labeling Plan Worksheet
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Modifiers

The descriptive component text and numbers used to identify specific locations,
components, devices or functions within a label are called modifiers. For example:

Building2_Floor3_Elev_Lobby_ Smoke of the previous example.

Building Identifies the device’s high level location

2 Identifies the device’s building location

Floor Identifies the device’s location on a floor

3 Identifies the floor’s location

Elev_Lobby Identifies the device’s elevator lobby location
Smoke Identifies the device type

When developing a labeling plan, consideration the fact that labels may be viewed
online, on printed reports and on the system display panels. Consistency is of the
utmost importance when developing a labeling plan.

Each object within the database has:

e A device address — machine language used by system components for
status and control communications

e An object label - program language used by the programmer to
communicate with the system’s CPU

e Alocation message — display language used to post displayed messages
to communicate with system operators

Note: Optionally, the object label and location message text can be the same. You
should only make the message equal to the label when it makes good business
sense.

Five things to consider when developing a labeling plan:

Label Format

Label Content

Common Label Modifiers
Numbers in Labels

Labels as Location Messages
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Label Format

When formatting labels consider:

e Abbreviating label modifiers. Standardized and documented abbreviations
aid those who follow you.

e Using all uppercase characters, all lower case characters, or a
combination of both in the labels. Even though labels are not case
sensitive, select conventions meaningful to your office.

e Separating label modifiers within labels. Spacing (underscore) in labels
can make them easier to read.

e Ordering modifiers within the labels. Consider which modifier would
contain the highest location identifier (e.g. Buildingl, Level2, Floor3, etc.)

An example would be creating labels for several cabinets in an industrial park containing
several buildings. The following shows four label formats using different methods for
describing the 1% floor in building 1 using the same modifiers with different cases:

BLDG1FLOOR1 BLDG1_FLOOR1 Bldg_1_ Floor_1 Bldgl_ Floorl

Any of these is correct. Its up to you, the programmer.

The above example abbreviates Building in the same way. In this case, avoid using
both BLDG1 and Bldg1 as label modifiers to reference the same building. The 3-SDU
IS not case sensitive, but this makes it hard to see duplicate labels when debugging
your project’s rule program.

Avoid using differing label constructions such as BLDG1FLOOR1, BLDG_1 FLOOR_1,
and BLDG1_FLOOR1. Each method uses a different technique to separate modifiers
using underscores. Remember, the 3-SDU does not see the BLDG1FLOOR1 and
BLDG1 FLOORL1 as the same object.
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Avoid using differing label constructions such as BLDG1_FLOOR1 and

FLOOR1 BLDG1. In this case, the order of the label modifiers is reversed. Start with
the biggest or highest location modifier and work down to the smallest modifier (device
type for this example).

e First modifier Building which is bigger or higher than
e Second modifier  Floor which is bigger or higher than
e Third modifier Lobby which is bigger or higher than
e Last modifier Smoke which is the device type

(the smallest modifier)

When using this methodology, you do not need to remember which modifier is first,
second, third or last. Simply remember the hierarchical order from biggest (first) to
smallest (last).

Determine the following factors:

Abbreviations
Characters and case
Modifier separations
Modifier order (position)

PwbdPE
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Label Content

Rules which initiate fire alarm system operations are based on object location, function
(alarm, supervisory trouble or monitor), and classification (device type).

A component on the 1° floor of a multi-story building may not perform the same function
as a similar component located on the 6" floor. In a system performing audio
notification on the floor of incident, the floor above the floor of incident and the floor
below the floor of incident perform audio notification on the 1% floor and the 2" floor.
However, a 6™ floor fire alarm should perform audio notification on the 6™ floor, 7™ floor
and 5" floor. Thus, system component location modifiers are critical to effective and
efficient programming.

If we compare this building’s elevator lobby smoke detectors to the hallway smoke
detectors, we find the elevator lobby smokes perform the elevator recall function in
additional to the audio notification and the hallway smokes only perform audio
notification. Thus, the system component function is critical to effective and efficient
programming. In this case, we should incorporate an elevator recall modifier
(ELV_RECALL) into the elevator lobby smoke labels to specify the unique function of
these smokes.

Let's assume we are using both smoke and heat detectors in the hallway. The
component classification is called device type. The hallway smoke detectors perform
smoke detection and control and the hallway heat detectors do not. Thus, the device
type for the object being labeled is also critical to effective and efficient programming.
For this reason, we may want to incorporate the device type SMOKE and HEAT
modifiers into the respective labels to distinguish between the different classifications.

After labels and modifiers are established for a project, the system uses the 3-SDU to
create program statements known as rules to accomplish the required fire alarm system
operation. A rule is a programming statement specifying the operation or action taking
place when an input event occurs. A rule’s input statement and output statement(s) are
constructed using object labels and/or device types.

By using a standard set of conventions for modifiers and object label construction, the
same rules can be used over and over again with minor editing. Remember, the
content of these object labels should include modifiers specifying:

e Location

e [Function
e Device type
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Labels specify location

Object labels include a modifier specifying location. Label modifiers used to identify a
fire alarm system component (device), should indicate the location of an alarm event.
For example:

e BUILDING1 or BLDG1 or Bl
e FLOORI1 or FLR1 or F1
e LEVEL1 or LEV1 or L1
e SMOKE1 or SMK1 or S1

A number is added to the modifier to indicate the appropriate location or component
when there is more than one. For example, if a program is developed for a 15-story
building with cabinets installed on the 1%, 5" | and 10" floors respectively, the
programmer might need to know on which floor an alarm occurred. This location
information would be necessary if the programmer was required to write a rule for audio
notification (the floor above and the floor below) for the floor of the life safety incident. .

The programmer is required to program the system to sound the 3™, 2™, and 4™ floor
audio notification appliances if an alarm occurred on the 3" floor. The 3™ floor smoke
detector input object label in this high-rise application might look like:

FLOOR3_SMOKE1l or FLR3_SMK1 or F3_S1

Inspection of these input labels, which initiate the floor alarm, reveals they are all
located on the 3" floor. This should signal to the programmer that a label modifier such
as FLOOR3, FLR3 or F3 should be included as part of the object label for every 3" floor
device.

Subsequently, it should be easy to see that a number should be added to the text
modifier to indicate the floor location of each device within the facility. In this example,
the key modifier FLOOR, FLR or F should be incorporated into the object for all devices
to be configured and programmed. In this way, the SDU checks any device containing
FLOORS, FLR3 or F3 as part of its object label and checks the number part (3 for this
example) of this modifier, selecting the appropriate input or output device by its floor
and number designator.

A typical object label for a system smoke detector in a campus application with multiple
buildings might look like:

BUILDING1 _FLOOR1 _SMOKE1 or BLDSG1 _FLR1 SMK1
In an application where a system contains a number of LEDs and Switches on

Annunciator panels, the installer places the Annunciator panels at the appropriate
locations within the facility according to the blueprints. The system programmer needs
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to create label modifiers to identify Annunciator locations of the many LEDs and
Switches to be programmed. In this case, the floor location of the Annunciator panels
may be of importance, but the floor location of the LEDs and Switches are not. The
LEDs and Switches are typically located in a row on a panel installed into the
Annunciator enclosure.

In this case, it would be important to be able to identify the Annunciator panel containing
a LED or Switch. To accomplish this, the object label modifiers to identify LEDs and
Switches might look like:

ANNUNCIATOT2_ROW1_LED1 or  ANN2_ROW1_LED1
ANNUNCIATOT2_ROW1_SWITCH1 or  ANN2_ROW1_SW1

In a system containing two Annunciators with five LED panels, each with 24 LEDs, the
programmer identifies the LEDs on each panel. In this case, an object label of LED24
means little to the programmer. However, an object label of ANN2_PANNELS5_LED24
tells the programmer which annunciator (ANN2), which panel on the 2" annunciator
(PANELS5) and which LED on the 5" panel (LED24).

Labels specify function

When appropriate, an object label should describe the device of logical function. Some
devices in a system by design provide a specific function. A system might include
operator panel and amplifier devices performing specific functions. In this case, the
object label should include modifiers identifying the device’s function. Devices providing a
specific system function might include:

1. A damper control switch’s object label in a multi-floor building might be labeled:

FLOOR1 DAMPER_CONTROL_SWITCH1
FLR1_DMPR_SNTRL_SW1

2. An amplifier for the 7" floor designated as the 7" level in a multi-floor building
might be labeled:

AMPLIFIER_LEVEL7
AMP_LEVY

3. The 1% LED on an Annunciator LED panel on the 1% row might be labeled:

ANNUNCIATOR_ROW1_LED1
ANN_ROW1_LED1
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Let's add a label modifier to the previously constructed object label for the 3™ floor
smoke detector to identify this detector as an elevator lobby smoke detector used in an
elevator capture rule:

FLOOR3_SMOKE1_ELEVATOR_LOBBY
FLR3_SMK1_ELV_LOB

As you can see, the key modifier ELEVATOR_LOBBY or ELV_LOB is incorporated into
the smoke detector’s object label to be used in the elevator capture rule, excluding all
non-elevator capture device labels. Therefore, any device having these modifiers as
part of their object label will initiate the elevator capture rule. Remember to be
consistent, use ELEVATOR_LOBBY or ELV_LOB not both.

Labels specify device type

Where appropriate, object labels should include a modifier to describe the component’s
device type. A system may contain any number of devices including: smoke detectors,
heat detectors, manual pull stations, input modules and output modules. Consider
using a device type to easily identify the device by reading the device’s object label. For
example:

e A smoke detector on the 1% floor might be labeled: =~ FLOOR1_SMOKE

e A pull station on the 1% floor might be labeled: FLOOR1 PULL

e The 1% LED in row 1 of an annunciator panel might be labeled:
ANNUNCIATOR2_ROW1 LED1

e The 1 Switch in row 1 of an annunciator panel might be labeled:
ANNUNCIATOR2_ROW1 SWITCH1
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Labeling Conventions

Common label modifiers assign labels faster by using the 3-SDU’s Prefabricated label
editor and permit the usage of wildcards and N-variables when writing rules. The 3-
SDU also contains a Prefabricated message utility.

Basements, mezzanines and parking levels are examples of areas not typically referred
to by floor numbers. Also the 13" floor is typically called the 14™ floor, not a logical

order.

On projects where non-numbered floors or floors with varying designators exist, you
might want to use a more generic common label modifier convention such as level.
This applies to all levels of the facility. By converting numbered floors, non-numbered
areas and areas with different designators to levels, all areas can be labeled with

common label modifiers. For example:

Each facility specific area might be labeled:

Maintenance Level
Floor 14

Floor 12

Floor 11

Floor 10

Floor 9

Floor 8

Floor 7

Floor 6

Floor 5

Floor 4

Floor 3

Floor 2
Mezzanine
Parking Level 1
Parking Level 2

LEVEL16
LEVEL15
LEVEL14
LEVEL13
LEVEL12
LEVEL11
LEVEL10
LEVEL9
LEVELS
LEVEL7
LEVELG6
LEVELS
LEVEL4
LEVELS3
LEVEL2
LEVEL1

Configure the location messages to use the original facility specific terminology (Parking

Level, Mezzanine, Floor, etc).
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Numbers in Labels

Using numbers in labels is particularly useful because of the programmer’s need to
uniquely identify many objects having common label modifiers. For example:

Example 1 Example 2

FLOOR3_DUCT1 FLOOR1_DUCT1
FLOOR3 DUCT2 FLOOR2 DUCT1
FLOOR3_DUCT3 FLOOR3_DUCT1
FLOOR3_DUCT4 FLOOR4_DUCT1

Using numbers has the added advantage of permitting the programmer to use N-
variable syntax when writing rules. In Example 1 above, the numbers after DUCT are
used to make each label unique by identifying four duct detectors on the 3" floor. The
common modifiers identify the 3" floor location. DUCT identifies the device type and
the numbers identify each individual duct detector. The labels in example 2 show the
labels for the 1% duct detector on each floor.

Using the modifier LEVEL with numbers instead of the facility specific terminology
makes it easier to write the floor of incident, floor above and floor below rule sequence.
This is especially true when sub-levels, such as basements, mezzanines, and parking
levels exist in the subject building.

Another example using numbers in levels is to use LEVEL2_SMOKEL1 as the label for a
smoke detector on the 2™ level of a facility. The number 1 is added after smoke in the
label to make it unique, assuming there is more than one smoke detector on the 2™
level performing a common function.

In reality, when rooms exist where smoke detectors are installed, the room number can
replace the variable number to make the labels unique. For example:

LEVEL2_SMOKE_RMZ201, LEVEL2_SMOKE_RM202
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From a programming prospective, a label with one or more common modifiers and
unique numbers is advantageous. When it comes time to write rules, the LEVEL2 can
easily be replaced with LEVEL3 for the next level’s objects.

When using numbers in labels, use the advanced programming technique of N-
variables to specify a range of specific objects (at the exclusion of others) using the
numbers within their labels. If levels 1, 2, 4 through 11 elevator lobby smokes provide
primary elevator recall and level 3 elevator lobby smoke provides alternate elevator
recall, the input object label for the rule for primary recall is easily written as
‘LEVEL<N:1,2,4-11> ELV_LOB_SMK’ using an N-variable.

LEVEL11_ELV LOB_SMK
LEVEL10_ELV LOB_SMK
LEVEL9_ELV LOB_SMK
LEVEL8S_ELV LOB_SMK
LEVEL7_ELV LOB_SMK
LEVEL6_ELV LOB_SMK
LEVEL5_ELV LOB_SMK
LEVEL4_ELV LOB_SMK
LEVEL3_ELV LOB_SMK
LEVEL2_ELV LOB_SMK
LEVEL1_ELV LOB_SMK

Labels as Location Messages

The last piece of the puzzle is to use labels as location messages, when it is practical to
do so. Simply program the system to display a different location message when each
related object goes active. If you keep this in mind when designing your labels, you can
use the labels as your location messages instead of creating a custom message for

each object.
If you label wisely, you may be able to
use the label as your location message.

12:25:30 A0001 D0000
001 SVMIOKE ACTIVE

/V BLDG1 ALR2 SMK RM202
BLDG1_FLR2_SMK_RM202 001 SVIOKE ACTIVE

BLDG1 FLR2 SVIK RM202

A0O01 000 TO00  MOO00
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Standard Labeling Conventions

Standardized conventions significantly eliminate confusion. In order to facilitate the
rules programming process, standardized labeling conventions should be created and
used by the programmers, engineers and technicians. These should be added to your
3-SDU'’s Prefabricated label library.

To improve the readability and understanding of the project’s rules for the installers,
maintenance personnel and the end user’s personnel, it is recommended to insert a text
leader at the top of the rule file.

Consider the following parameters in your labeling plan:
1. Label format standard:

e Abbreviations

e Characters

e Modifier separation
e Modifier order

2. Label content includes:

e Location
e Function
e Device type

3. Common label modifiers
4. Numbers in labels
5. Labels as location messages

Placing braces {Header Text} around the header containing the conventions used lets
you include them in your rules file as text. This header is created in the 3-SDU’s default
rules editor or any ASCII text editor (e.g. WordPad or Notepad). Create a Rules
Conventions directory to save your standardized header text file named header.txt. A
common library of rules used from project to project should also be included.
Remember, any example rules provided in the HELP utility may be copied into your
rules editor.
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{The labeling conventions and standard abbreviations shown are used for this
project:

Smoke Detector SMK
Manual Pull Station PULL
Speaker SPK
Amplifier AMP
Duct Smoke Detector DUCT
Sprinkler Waterflow Switch SPR
Waterflow FLOW
Tamper TAMP
Door Monitor Contact DMC
Monitor Contact MON
Horn HRN
Strobe STB
Building BLDG
Floor FLR
Level LEV
Annunciator ANN
Cabinet CAB
Fire Phone FPH
Programmable display panel LED LED
Programmable display panel switch SW

Characters may be upper case, lower case or a combination.
Modifiers are separated with an underscore (spaces may not be used).
LEV1_SMK

Typical labels have higher location modifier listed first, followed by lower
modifiers in descending order.

Typical labels end with a device type.}
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Prefabricated Text Editor

The 3-SDU has been designed with a Prefabricated Label Editor. This is used during

the object configuration process to automate the object labeling process.

Pre-Fabricated Label Edit Field I

ine 1

Automated creation
of labels, location
messages and
abbreviations tabs

Standardized Device
Type abbreviations
tab

Prefab character
substitution
legend

_SLOT=

_ADDR#
CAB%_
L*_FLOW
L*_PULLR
L*_PULL
L*_SMK#
L*_SMK
L*_STB

Onboard library
of label modifiers

Label Text |Message Textl Abbreviation Text | Device Types | Substitution Legendl

=l

~Wild Cards

& Increment *

Start * Value * Width

# Width 26 Width > Width

 Decremertt |1

o E

El

=

EI ¥ Use # substitution

A Replace ’A Before

1,i‘.l\[ter | gfﬁlank |

x Cancel

Used to construct labels, location messages and abbreviations

for database objects from modifiers in library

Figure 2-6. Prefabricated Text Editor

Add, change or
delete label
modifiers in library

Move prefab cursor
up or down through
library of modifiers

Scroll bar

This Prefabricated Text Editor enables maintenance of an onboard library of label,
location message and abbreviation modifier conventions used to create object labels,
location messages and abbreviations. Special prefabricated substitution characters are
available to automate the labeling process. These characters are defined under the
Substitution Legend tab. These substitution characters are:

e *-Insert an increment or decrement sequence on numbers at a
modifier position within multiple objects within the database labels

e # - Insert the device address as part of the object label for the
object(s) labeled

e % - Insert the cabinet address as part of the object label for the
object(s) labeled
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e > -|nsert the slot position as part of the object label for the object(s)
labeled

e < -Insert the standardized device type abbreviation as part of the
object label for the object(s) labeled

add This editor enables you to Add, Change or Delete modifiers within the
— library. This editor and its library is part of the 3-SDU application and is
Change not part of the project database. It is used from project to project to
W configure objects in the respective project’s database.
@ Start * Value  The Start * Value and Increment/Decrement features
+ |ncrement *

 Decrement* |1

[

enable you to sequentially add number modifiers to labels,

-

location messages and abbreviations. This feature lets you

number multiple quantities of common objects sequentially by simply placing a * at a
modifier position in the edit field. The * uses an onboard increment or decrement

counter by replacing the * with a sequential range of incrementing or decrementing
numbers when labeling object in the database.

A Replace The Replace button enables you to replace object labels with a modifier

¥\ Before

A¥ After

g? Blank

* Width
1

e
-

# Width

1d

EST3 Series Student Workbook

selected in the Prefabricated library

The Before button enables you to add a modifier from the library in front
of the existing object labels in the object configuration screen

The After button enables you to add a modifier from the library behind or
after the existing object labels in the object configuration screen

The Blank button enables you to erase existing object labels in the
object configuration screen

The * Width field specifies the number of integers used for the sequence. A
width of 1 inserts 1, 2, 3, etc. A width of 2 inserts 01, 02, 03 and a width of 3
inserts 001, 002, 003, etc. The maximum width is 6.

The # Width field specifies the number of integers used for the device
address. This # width behaves like the * width. The maximum width is 4.
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% Width  The % Width field specifies the number of integers used for the cabinet
1 4/ address. This % width behaves like the * width. The maximum width for a
cabinet address is 2.

>Width  The > Width field specifies the number of integers used for the slot position.
1 4! This > width behaves like the * width. The maximum width for a slot position
is 2.
The above tools are used to create locations messages under the Message Text tab.
Labeling objects is accomplished in the Object Configuration screen. To label objects:
1. Filter the device type you wish to label

2. Pick the objects you wish to label
3. Select the Prefabricated Text Editor

=1o] x|

ﬂ_"_.l]hiect Configuration
Ohject Configuration |® And | @ CheckIn | @) Guard Patrol | @ Instruction Text | @ Matrix | @ Partiions | ) Serviee | @ Zone |

Object Configuration Search Fields [ 41 Fieis = &
: -
1 )_ Select Range |

LRM Device Type v
3-CPUA =] |LocaLTrRouRLE
—

Cabinet

Device Type Address |Label Text Abbreviation

LOCALTROUBLE E00 | Annuncistar_Superyizion_01 _01 01000800 01 00080020mL
LOCALTROUBLE B01 | Clagsd_Failre_01_01 01000601 01000801 Mt
LOCALTROLUBLE B03 | Audio_Supervision_01_M 01000803 0100080 380ck
LOCALTROLUBLE 604 | Internal _Fautt_01_01 01000604 01000804Irterr
LOCALTROUBLE B05 Databasze_Supervision_01_01 01000605 0100060504t
LOCALTROUBLE B06  Code_Supervizion_01_01 01000606 01000606 Cade
LOCALTROUBLE BO7 | Auxiliary_Port_One_01_01 01000607 01000807 &l
LOCALTROUBLE B03 | Auxiliary_Port_Tweo_01_01 01000608 01000603215
LOCALTROUBLE E03 | Pansl_in_Downlosd_Maode_01_01 01000603 01000603Pane
LOCALTROUBLE E10 Metwork_Audio_Circuit_~_Fault_01_01 01000610 0100061 OMetu
LOCALTROUBLE E11  Metwork_Audio_Circut_B_Fsut_01_01 01000611 01000671 1Mt
LOCALTROUBLE B12 Unexpected_Card_01_M 01000812 0100081 2Une:
LOCALTROLUBLE E16  Metwork_Classd_Circuitd_Failure_01_01 01000616 0100081 BMetw
LOCALTROUBLE E17 | Metwork_Classa_CircutBl_Failure_01_01 01000617 0100061 Fhet

m of

ﬁ Close

ﬁ Pick all | 'l.' Un-Pick all | B Prefab Labels E Edit Message ﬁ Msg Annunciation Routing | 4] Msg = Label

Figure 2-7. Label objects in the Objects Configuration Screen
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Prefabricated Label Library

Establish a standardized modifier library for the Prefabricated Text Editor. The editor’s
substitution characters automatically assign numbers, address or slot locations and
guarantees a unique labeling syntax.

e The % character automatically adds the cabinet or node address to the
label

e The > character automatically adds the slot position to the label

e The # character automatically adds the device address to the label

e The < character automatically adds the device type abbreviation to the
label

e The * character automatically sequentially increments or decrements the
number within the label

A label modifier added to the Prefabricated Text Library might look like this:
ANNUNCIATOR%_ or  ANN%_

In a system containing two annunciators (cabinet 2 and cabinet 3), the Prefabricated
Text Editor automatically inserts ANNUNCIATOR2_ or ANN2_ for cabinet 2 objects and
inserts ANNUNCIATOR3_ or ANNS3__ for cabinet 3 objects.

If 3 rows of 12LED/12Switch panels are installed in the annunciator enclosures, each
LED and Switch needs to be identified individually for programming purposes. To
accomplish this, label modifiers would be added to the Prefabricated Text Editor library
that might look like this:

For the LEDs:

ANNUNCIATOR%_ ROW1_LED* or  ANN%_ROW1_LED*
ANNUNCIATOR%_ ROW?2_LED* or  ANN%_ROW2_LED*
ANNUNCIATOR%_ ROWS3_LED* or  ANN%_ROW3_LED*

For the Switches:

ANNUNCIATOR%_ROW1_SW* or ANN%_ ROW1_SW*
ANNUNCIATOR%_ROW2_SW* or ANN%_ ROW2_SW*
ANNUNCIATOR%_ROW3_SW* or ANN%_ ROW3_SW*

EST3 Series Student Workbook Appendix A-27



Labeling Conventions

Another alternative might be to add modifiers to the library on a modifier by modifier
basis such as:

ANNUNCIATOR% or  ANN%_
ROW*

LED*

SW+

In the first example, the programmer can pick the 12 LEDs of the 1% row on annunciator
2 in the object configuration screen and use the Prefabricated Text Editor, picking the
ANNUNCIATOR%_ROW1_LED* or ANN%_ROW?21_LED* to label these LEDs as:

ANNUNCIATOR2_ROW1_LED1 or ANNZ_ROWI1_LED1
ANNUNCIATOR2_ROW1_LED2 or ANNZ_ ROWI1_LED2
ANNUNCIATOR2_ROW1_LED3 or ANNZ_ ROWI1_LEDS3
ANNUNCIATOR2_ROW1_LED4 or ANNZ_ ROWI1_LEDA4
ANNUNCIATOR2_ROW1_LED5S or ANNZ_ ROWI1_LEDS5
ANNUNCIATOR2_ROW1_LED6 or ANNZ2_ ROWI1_LEDG6
ANNUNCIATOR2_ROW1_LED7 or ANNZ_ ROWI1_LED7
ANNUNCIATOR2_ROW1_LEDS8 or ANNZ_ ROWI1_LEDS8
ANNUNCIATOR2_ROW1_LED9 or ANNZ_ ROWI1_LED9
ANNUNCIATOR2_ROW1_LED10 or ANNZ_ROWI1_LED10
ANNUNCIATOR2_ROW1_LED11 or ANNZ_ROWI1_LED11
ANNUNCIATOR2_ROW1_LED12 or ANNZ_ROWI1_LED12

In the second example, the programmer uses the Replace button to insert
ANNUNCIATOR2_ or ANN2_ as the high order modifier, then uses the After button to
insert ROW*_ and the second modifier and finally uses the After button to insert LED*
as the low order modifier.

The system programmer picks the 12 LEDs of the first row on annunciator 3 and uses
either method to label these LEDs as:

ANNUNCIATOR3_ROW1_LED1 or  ANN3_ROW1_LED1
ANNUNCIATOR3_ROW1_LED?2 or  ANN3_ROW1_LED2
ANNUNCIATOR3_ROW1_LED3 or  ANN3_ROW1_LED3
ANNUNCIATOR3_ROW1_LED4 or  ANN3_ROW1_LED4
ANNUNCIATOR3_ROW1_LED5 or  ANN3_ROW1_LED5
ANNUNCIATOR3_ROW1_LED6 or  ANN3_ROW1_LED6
ANNUNCIATOR3_ROW1_LED7 or  ANN3_ROW1_LED7
ANNUNCIATOR3_ROW1_LEDS or  ANN3_ROW1_LEDS
ANNUNCIATOR3_ROW1_LED9 or  ANN3_ROW1_LED9
ANNUNCIATOR3_ROW1_LED10 or  ANN3_ROW1_LED10
ANNUNCIATOR3_ROW1_LED11 or  ANN3_ROW1_LED11
ANNUNCIATOR3_ROW1_LED12 or  ANN3_ROW1_LED12
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By using the same modifier from the Prefabricated Text Editor library, with the
appropriate characters, you can quickly label any number of objects.

Another example of using an appropriate character to automatically place numbers in a
label is a 5-story building with 6 smoke detectors per floor. This location information is
critical if the programmer is required to write a rule for audio notification for the floor of
incident, the floor above and the floor below. The system programmer picks the six
smokes for the 1% floor in the objects configuration screen. The programmer uses the
Prefabricated Text Editor to insert modifiers to build labels for the smoke detectors.

FLOOR1_SMOKE* or  FLR1_SMK*
FLOOR* _ or  FLR*_
SMOKE* or  SMK*

The resulting smoke detector labels would be:

FLOOR1_SMOKE1 or FLR1_SMK1
FLOOR1_SMOKE2 or FLR1_SMK2
FLOOR1_SMOKES or FLR1_SMK3
FLOOR1_SMOKE4 or FLR1_SMK4
FLOOR1_SMOKES or FLR1_SMK5
FLOOR1_SMOKE®6 or FLR1_SMK6

The system programmer picks the 6 smoke detectors for the 2™ floor and uses the
Prefabricated Text Editor to label these:

FLOORZ_SMOKE1 or FLR2_SMK1
FLOORZ_SMOKE2 or FLR2_SMK2
FLOORZ_SMOKES or FLR2_SMK3
FLOORZ2_SMOKE4 or FLR2_SMK4
FLOORZ_SMOKES or FLR1_SMKS5
FLOORZ_SMOKE®6 or FLR2_SMK6

The system programmer continues this sequence for the smoke detectors on the
remaining floors.
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Prefabricated Label Library Examples

Levels with numbers instead of facility specific terminology make it easier to write the
floor of incident rules. Level is used in this document as an example of a common area
modifier. Let’s look at some examples of Prefabricated Text Editor modifiers using

level:

Smoke detectors by level:

LEVEL1 SMOKE* or
LEVEL2 SMOKE* or
LEVEL3 SMOKE* or
or
LEVEL* or
SMOKE* or
Manual pull stations by level:
LEVEL1 _PULL* or
LEVEL2_PULL* or
LEVEL3_PULL* or
or
LEVEL* or
PULL* or

Firefighters’ telephone by level:

LEVEL1 PHONE* or

LEVEL2 PHONE* or

LEVEL3_PHONE* or
or

LEVEL* or

PHONE* or
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LEV1_SMK*
LEV2_SMK*
LEV3_SMK*

or
LEV*
SMK*

LEV1_PULL*
LEVZ2_PULL*
LEV3_PULL*

or

LEV*
PULL*

LEV1_PHONE*
LEV2_PHONE*
LEV3_PHONE*

or

LEV*
PHONE*
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Heat detector by level:
LEVEL1 HEAT*
LEVEL2_ HEAT*
LEVEL3 HEAT*

or

LEVEL*
HEAT*

Waterflow by level:
LEVEL1 FLOW*
LEVEL2_FLOW*
LEVEL3_FLOW*

or

LEVEL*
FLOW*

Visible circuit by level:
LEVEL1 VISIBLE*
LEVEL2_VISIBLE*
LEVEL3 VISIBLE*

or

LEVEL*_
VISIBLE*

Amplifier output circuit by level:

LEVEL1_AMPLIFIER*
LEVELZ2_AMPLIFIER*
LEVEL3_AMPLIFIER*

or

LEVEL*
AMPLIFIER*

EST3 Series Student Workbook

or
or
or

or
or

or
or
or

or
or

or
or
or

or
or

or
or
or

or
or

LEV1_HEAT*
LEVZ2_HEAT*
LEV3_HEAT*

or
LEV*
HEAT*

LEV1 _FLOW*
LEV2_FLOW*
LEV3_FLOW*

or
LEV*
FLOW*

LEV1_VIS*
LEV2_VIS*
LEV3_VIS*

or
LEV*
VIS*

LEV1_AMP*
LEVZ2_AMP*
LEV3_AMP*

or

LEV*
AMP*

Labeling Conventions
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Appendix B
Main building device board
and schematics

Introduction

This section contains the MacNeill Plaza Main Building drawings for the
device board, simulation panel and schematics.
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Main building device board and schematics

MacNeill Plaza Main Building Device Board Layout

Elevator
Equipment
Room ‘ ‘
Level 9
IPHS IPHS PULL PHS
. Pri Alt
Mechanical © O Elevator Recall
Room ! '
Level 8 @0 @
HRS IPHS PULL PHS PHONE SPISTB @O @urmemm
P @WW,
Floor 5 °0 @
Level 7 PRESS
FAN 1 ® 0O @mm
HRS IPHS PHS
" Xeo) @mmm
Floor 4 - ® O oo
Level 6 .
PYre) @Wm
IPHS IPHS PHS PHONE SP/STB
) @::
Floor 3 m:m ® 0 @,,mwmm,
Level 5 »
IPHS IPHS PHS PHONE SP/ISTB
Floor 2 ! ! 1
Level 4 .
IPHS IPHS PULL PHS PHONE SP/STB
@
Ground Floor L
Level 3 '
®
IPHS IPHS PULL PHS PHONE SP/STB
®
Parking Level 1 ! £
Level 2 @
é. -
IPHS IPHS PULL 62508 PHONE
@
Pump Room* ; ‘
Level 1
@
IPHS IPHS SPISTB
Parking Level 2* b
Level 1
IPHS 6250B PULL 6250B PHONE SPISTB

* Parking Level 2 & Pump Room are on the same Level.
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Main building device board and schematics

MacNeill Plaza Main Building Simulation Panel

Pri Alt
() () Elevator Recall

. O @ Roof Hatch (MM1)
. Q @ Mech Room (WTM)

. Q @ Floor 5 (WTM)

. Q @ Floor 4 (WTM)

. O @ Floor 3 (WTM)

' O @ Floor 2 (WTM)

. O @ Gnd Floor (WTM)

. O @ Parking Level 1 (WTM)

Pump Room (Mm1)
No Power

. Q @ Parking Level 2 (WTM)

EST3 Series Student Workbook Appendix B-3



Main building device board and schematics

To Level 5
AA
SIGA-SB SIGA-SB SIGA-SB
Floor 2 S
(Level 4)
““““ L9 SPEAKER
TTap L9 STROBE
L8 SPEAKER
e 18 STROBE
Ground Floor SIGA-270 L7 SPEAKER
(Level 3) e L7 STROBE
L6 SPEAKER
L6 STROBE
Tap
Pa lﬁ:@ Level 1 SIGA-270
® &
(Level 2) e
) L5 SPEAKER
: L5 STROBE
m L4 SPEAKER
L4 STROBE
L3 SPEAKER
Parking Level 2 N ISPl
SIGA-270
_u:ﬁ:u _N_o“mB Lo L2 STROBE
eve
Parking Level 2 L1 SPEAKER
(Level 1) L1 STROBE
L1 PUMP/PARK SMK
L2 ELV SMK
. PHONE RISER
SIGA DATA RISER
- 24VDC FROM CAB1
L1 ELV SMK
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MacNeill Plaza Main Building SIGA Data Riser Levels 1 through 4
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Main building device board and schematics

Elevator
Equipment Room
(Level 9)

Floor 6
(Level 8)

Floor 5
(Level 7)

Floor 4
(Level 6)

Floor 3
(Level 5)

SIGA-SB SIGA-SB

s

1wy

SIGA-CC1

109

SIGA-CC1

1wy

SIGA-CC1
® e

T-Tap

SIGA-270
s ®

T-Tap

5 7
SIGA-270
)

a4

From Level 4

MacNeill Plaza Main Building SIGA Data Riser Levels 5 through 9
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Main building device board and schematics

Level 9
Speaker/Strobe
w/ 15 K EOL

Level 8
Speaker/Strobe
w/ 15 K EOL

Level 7
Speaker/Strobe
w/ 15K EOL

L9 SPEAKER
L9 STROBE
L8 SPEAKER
L8 STROBE
L7 SPEAKER
L7 STROBE
L6 SPEAKER
L6 STROBE

Level 6
Speaker/Strobe
w/ 15 K EOL

Level 5
Speaker/Strobe
w/ 15 K EOL

Level 4
Speaker/Strobe
w/ 15 K EOL

Level 3
Speaker/Strobe
w/ 15K EOL

Level 2
Speaker/Strobe
w/ 15K EOL

L5 SPEAKER
L5 STROBE
L4 SPEAKER
L4 STROBE
L3 SPEAKER
L3 STROBE
L2 SPEAKER
L2 STROBE

Level 1
Speaker/Strobe
w/ 15K EOL

Conventional
Smokes

L1 SPEAKER

L1 STROBE

u SMK
L2 ELVSMK

PHONE RISER

SIGA DATA RISER
24VDC FROM CAB1
L1ELV SMK

47K
EOL

MacNeill Plaza Main Building Speaker, Strobe and Conventional Smoke
Wiring
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Main building device board and schematics

47K EOL 47K EOL

Level 8
Waterflow/Tamper

Level 7
Waterflow/Tamper

Level 6
Waterflow/Tamper

Level 5
Waterflow/Tamper

Level 4
Waterflow/Tamper
a7keoL a7keoL
. L9 SPEAKER
Level 3 L9 STROBE
Waterflow/Tamper LB SPEAKER
A L8 STROBE
== L7 SPEAKER
L7STROBE
L6 SPEAKER
arkeoL arkeoL L6 STROBE
| | g% 5765
Level 2 +24VDC ¢t
Waterflow/Tamper SIGA-WTM| L5 SPEAKER
L5 STROBE
4321 L4 SPEAKER
L4 STROBE
L3 SPEAKER
47K EOL 47K EOL L3 STROBE
L2 SPEAKER
L2 STROBE

Level 1 H_fz W
Waterflow/Tamper . zavncg

PRI L1 SPEAKER

L1 STROBE

L1 PUMP/PARK SMK
L2 ELV SMK

PHONE RISER

SIGA DATA RISER
24VDC FROM CAB1
[ L1ELVSMK

2
4321

MacNeill Plaza Main Building Waterflow and Tamper Simulation Wiring
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Main building device board and schematics

47 K EOL

> ]

Q
Level 9 pr28voe
Roof Hatch

L9 SPEAKER
L9 STROBE
L8 SPEAKER
L8 STROBE
L7 SPEAKER
L7 STROBE
L6 SPEAKER
L6 STROBE

L5 SPEAKER
L5 STROBE
L4 SPEAKER
L4 STROBE
L3 SPEAKER
L3 STROBE

47 K EOL

Q
VAR
Leve' 1 +24VDC

PUMP AC Fail

.

o)

L2 SPEAKER
L2 STROBE

Level 1
PUMP Pressure
L1 SPEAKER
L1 STROBE
L1 PUMP/PARK SMK
L2 ELV SMK
PHONE RISER
SIGA DATA RISER
24VDC FROM CAB1
L1 ELV SMK

4 3 2 1

| wrotom

MacNeill Plaza Main Building Monitor Module Simulation Wiring
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Main building device board and schematics

8. L] L]
SIGA-CR

@ @
3 21

765

Level 9
Alternate Recall

)
x|l

+24VDC JX

Level 9
Primary Recall

+24VDC

8765
L] . L]

Level 8 SIGA-CR

Pressure Fan 2 ® e
3 21

4

L9 SPEAKER
L9 STROBE
L8 SPEAKER
L8 STROBE
L7 SPEAKER
L7 STROBE
L6 SPEAKER
L6 STROBE

+24VDC

. . L]
Level 8 SIGA-CR

Pressure Fan 1 ® @ L5 SPEAKER
o L5 STROBE
DO L4 SPEAKER

L4 STROBE
L3 SPEAKER
L3 STROBE
L2 SPEAKER
L2 STROBE

+24VDC

Level 8 5765

Supply Fan SIGA-CR
L1 SPEAKER

L1 STROBE

L1 PUMP/PARK SMK
L2 ELV SMK

PHONE RISER

SIGA DATA RISER

24 VDC FROM CAB1
L1 ELV SMK

MacNeill Plaza Main Building Control Relay Simulation Wiring
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Main building device board and schematics

Level 9
FireFighter Phone

Level 8
FireFighter Phone

Level 7
FireFighter Phone

Level 6
FireFighter Phone

Level 5
FireFighter Phone

Level 4
FireFighter Phone

Level 3
FireFighter Phone

Level 2
FireFighter Phone

Level 1
FireFighter Phone

[ o]

09

SIGA-CC1

[ETre [oTo0

rone] |

109

SIGA-CC1

® e
8765 4321

47 K EOL

47 K EOL

47 K EOL

47 K EOL

47 KEOL

47 K EOL

47 KEOL

47 K EOL

47 K EOL

L9 SPEAKER
L9 STROBE
L8 SPEAKER
L8 STROBE
L7 SPEAKER
L7 STROBE
L6 SPEAKER
L6 STROBE

L5 SPEAKER
L5 STROBE
L4 SPEAKER
L4 STROBE
L3 SPEAKER
L3 STROBE
L2 SPEAKER
L2 STROBE

L1 SPEAKER
L1STROBE

L1 PUMP/PARK SMK
L2 ELV SMK

PHONE RISER

SIGA DATA RISER
24VDC FROM CAB1
L1ELVSMK

MacNeill Plaza Main Building Phone Riser Wiring
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Appendix C
Maintenance building
device board and
schematics

Introduction

This section contains the MacNeill Plaza Maintenance Building drawings
for the device board and schematics.
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Maintenance building device board and schematics

Maintenance Building Device Board Layout

STORAGE

MAINTENANCE
. BUILDING

SIGA HRS SIGA HRS

GARAGE

SIGA PHS SIGA PHS
WORK AREA

|

.
SIGA 270 SP/STB
SIGA PHS SP/STB
OFFICE GARAGE
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Maintenance building device board and schematics

SIGA-SB

SIGA-SB SIGA-SB

Garage
Heat 1

Garage
Heat 2

Garage Pull

SIGA-SB SIGA-SB

Smoke 1

Work Pull SIGA-270

© ©
4 3 21

w/ 15K EOL

+

Office Smoke

Maintenance Bldg.
Strobe

Maintenance Bldg.
Speaker

CAB2
SIGA Data Riser

MacNeill Plaza Maintenance Building SIGA Data Riser, Speaker

and Strobe Wiring.
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Maintenance building device board and schematics
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Appendix D
MacNelll Plaza building
floor layouts

Introduction

This section contains the MacNeill Plaza Main and Maintenance Building
Floor layout drawings showing device locations.
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Appendix E
Lab panel operator layer
display panel definitions

Introduction

This section contains definitions for the custom Control/LED panels.
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Lab panel operator layer display panel definitions

24 LED Panel
CAB #1, Slot 3

PHONE CALL IN - Parking Level 2
PHONE CALL IN - Parking Level 1
PHONE CALL IN - Ground Floor

PHONE CALL IN - 2nd Floor

PHONE CALL IN - 3rd Floor

PHONE CALL IN - 4th Floor

PHONE CALL IN - 5th Floor

PHONE CALL IN - Mechanical Room
PHONE CALL IN - Elevator Equip. Room
PHONE ACTIVATED - Parking Level 2
PHONE ACTIVATED - Parking Level 1
PHONE ACTIVATED - Ground Floor
PHONE ACTIVATED - 2nd Floor

PHONE ACTIVATED - 3rd Floor

PHONE ACTIVATED - 4th Floor

PHONE ACTIVATED - 5th Floor

PHONE ACTIVATED - Mechanical Room
PHONE ACTIVATED - Elevator Equip. Room
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Lab panel operator layer display panel definitions

12SW/12LED Panel
CAB 1, Slot 4

Parking Level2/Pump Page

Parking Levell Page

Ground Floor Page

2nd Floor Page

3rd Floor Page

4th Floor Page

5th Floor Page

Mechanical Room Page

Elevator Equip Room Page

Maintenance Building Page

System Test Message
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3SW x 3LED x 6 Panel
CAB 1, Slot 6

Supply Fan ON
Auto Mode (Program LED only)

Supply Fan OFF

Pressure Fan 1 ON
Auto Mode (Program LED only)

Pressure Fan 1 OFF

Pressure Fan 2 ON
Auto Mode (Program LED only)

Pressure Fan 2 OFF
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Lab panel operator layer display panel definitions

24 LED Panel #1
CAB 3, Slot 4

Parking Level 2/Pump Alarm
Parking Level 1 Alarm

Ground Floor Alarm

2nd Floor Alarm

3rd Floor Alarm
4th Floor Alarm
5th Floor Alarm

Mechanical Room Alarm
Elevator Equipment Room Alarm
Elevator West Shaft Alarm

Elevator East Shaft Alarm

Maintenance Building Alarm

Supply Fan Activated

Pressure Fan #1 Activated
Pressure Fan #2 Activated
Primary Elev Recall Activated
Alternate Elev Recall Activated

Detector Maintenance Alert
Matrix Group Active

AND Group Active

Fire Pump - AC Fail

Roof Hatch Open
Device/Local Trouble
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24 LED Panel #2

ESTS3 Series Student Workbook

CAB 3, Slot 5

Cab #1 3-CPUS3 Fall

Cab #1 3-PSMON Fail

Cab #1 3-SSDC Fail

Cab #1 Level9 3-ZA201 Amp Fail

Cab #1 3-LDSM Fail

Cab #1 Level8 3-ZA20 Amp Fail

Cab #1 Level7 3-ZA20 Amp Fail

Cab #1 Level6 3-ZA20 Amp Fail

Cab #1 Level5 3-ZA20 Amp Fail

Cab #1 Level4 3-ZA20 Amp Falil

Cab #1 Level3 3-ZA20 Amp Fail

Cab #1 Level2 3-ZA20 Amp Fail

Cab #1 Levell 3-ZA20 Amp Fail

Cab #1 3-ASU Fail

Cab #1 3-FTCU Fail

Cab #2 3-CPU3 Fail

Cab #2 3-PSMON Fail

Cab #2 3-SSDC1 Fail

Cab #2 3-IDC8/4 Fail

Cab #2 Maint Bldg 3-ZA20 Amp Fail

Cab #2 Back-up 3-ZA20 Amp Fail

Cab #3 3-ANNCPU Fail
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24 LED Panel #3
CAB 3, Slot 6
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Lab panel operator layer display panel definitions

12SW/12LED Panel
CAB 3, Slot7
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Appendix F
Project
Specifications

Introduction

This is the specification for your project. This project is worth 50% of your
final grade. You must successfully complete 100% of the practical part of
this course.

. UTC Fire & Security

A United Technologies Company




Project Specifications

MacNeill Plaza

Life Safety System Specification

Section A - Description

This specification includes information on the furnishing, installation and
connection of the MacNeill Plaza networked, multiplex fire detection and control
system. Its purpose is to form a complete, ready for operation, coordinated
system. It shall include: alarm initiating devices, alarm indicating devices,
central processing units, transponders, auxiliary control devices, pager and
Firefighters’ phone systems, status command center(s), power supplies and
wiring.

Information provided in the following sections of this workbook and in the related
manufacturer’'s documentation (e.g. installation sheets) is considered to be part
of this project’s requirements:

Section 4 — Main building device board and schematics
Section 5 - Maintenance building device board and schematics
Section 6 — Building drawings

Section 7 — Lab panel configurations

Section 8 — Display panel definitions

The networked system shall provide fire detection for the nine level Main
Building, a six story building with two subterranean parking levels including an
elevator equipment room and a single story Maintenance Building. The two
buildings shall be connected together using Class A Network Data and Class B
Audio Risers. Each local building system shall be non-coded and have
electrically supervised Class B wired circuits. A standby evacuation tone must
be supplied independently of the audio distribution. The audio amplification
system must consist of one or more amplifiers for each evacuation-signaling
zone, as necessary for the speaker load in each zone.

e Configured for US Market Local Mode operation per NFPA 72, where the
system may be globally reset after alarm points have been cleared without
individually acknowledging individual events

e Consist of three nodes and must respond to an alarm condition within 3
seconds of activation
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e Network expandable and support up to 160K points including
graphic annunciation

e Provide manually selectable alternate status and control, alternate
sensitivity and bilingual operations

Node 1: Firefighters’ Central Control Station

The Firefighters’ Central Control Station node (CAB1 CPU) shall act as the
master monitor and control panel for the entire system, including both
buildings. This panel shall be installed in the Fire Equipment Room on the
ground floor of the MacNeill Plaza main building and shall contain:

1. Central Processing Unit (CPU) with status/control display panel
2. Fire alarm and detection system status command panel

3. Status indicator and control of all alarm points, trouble conditions,
service test and supervisory/monitor conditions on a system wide
basis

4. Provisions for future alarm signal transmission to Firefighters’
central alarm service via telephone lines

5. Manual page selections by zone for each level in the main building
and the entire maintenance building

6. Manually activated system wide (both buildings) audio test
message operation

7. Manual control of the HVAC system for smoke control

8. LED annunciation of main building Firefighters’ phone call-in and
connect status
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Node 2: Maintenance Office Control Station

The Maintenance Office Control Station shall act as the master monitor
panel for the status (state) of the entire system, including both buildings.
This panel shall be capable of acknowledging any alarm, supervisory,
trouble or monitor status message from the entire system. However, this
panel shall not display service group or device test responses for ether
building. This panel will have limited system control capability and shall be
able to only command Reset, Alarm Silence, and Trouble/Panel Silence
for the Maintenance building. This panel shall not be able to initiate a fire
drill. This panel shall be installed in the Maintenance building office and
shall contain:

1. Central Processing Unit (CPU) with status/control display panel

2. Fire alarm and detection system status command panel, as
specified above

3. Status indicator and acknowledge of all alarm points, trouble
conditions and supervisory/monitor conditions on a system wide
basis

4. Remote Annunciator located in maintenance garage will display
only messages (alarm, supervisory, trouble and monitor) displayed
on Node 2 and mimic all command and control functions of Node 2

5. Maintenance panel shall be downloadable through EST3 network,
serial connection or TCP/IP. Remote diagnostics may also be
performed using ICP/IP.

Node 3: Security Desk Annunciator/Control Station

The Security Desk Annunciator/Control Station shall act as the master
monitor panel for the status (state) of the entire system, including both
buildings. This panel shall be capable of acknowledging any alarm,
supervisory, trouble or monitor status message from the entire system.
However, this panel shall not display service group or device test
responses for either building. This panel will have limited control capability
and shall be able to command Reset, Alarm Silence, and Trouble/Panel
Silence for the MacNeill Plaza Main building only. . This panel shall not be
able to initiate a fire drill. This panel shall be installed in the Security Desk
in the lobby on the ground floor of the main building and shall contain:

1. Central Processing Unit (CPU) with status/control display panel

2. Fire alarm and detection system status command panel, as
specified above
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3. Status indicator and acknowledge of all alarm points, trouble
conditions and supervisory/monitor conditions on a system wide
basis

4. LED annunciation for Alarms by zones (each level and
maintenance building)

5. LED annunciation to monitor fan and recall relay status, sensor
maintenance, logic group activation, monitor points and
local/system troubles

6. LED annunciation to display a local failure of each LRM module
within the three system panels

7. LED annunciation for EVAC and ALERT naotification by zone (each
level and maintenance building)

8. Spare 24-LED and 12-LED/12-Switch panel for future applications

Section B - Fire Detection and Control System Functional Description

This section includes the functional and operational description of the
MacNeill Plaza fire detection and control system.

MacNeill Plaza Main building:
1. Building type:
e Six-story office building with 2 subterranean parking
levels and an elevator equipment room (nine levels)

2. System configuration:
e NFPA 72 with emergency generator and US Local Mode
operation

3. Detectors:

e Ground Floor through Elevator Equipment Room use
intelligent lon, Photo, and/or ROR Heat detectors

e Smoke detectors shall not be configured for Alarm
Verification or Alternate Sensitivity

e Primary Sensitivity for smoke detectors shall be set to
normal, 2.5% Obscuration per foot

e Parking areas use traditional or conventional lon and/or
Photo detectors
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4. LED Annunciation:

e Zone of fire alarm, Firefighters’ telephone status per
zone, manual page per zone, HVAC auto/manual mode
operation, system wide LRM module local trouble status
per panel, trouble/monitor condition status, logic group
status, detector maintenance status, fan activation
confirmation and elevator recall activation confirmation

5. Data and Audio communications:
¢ Network Data Riser - Class A
e Audio Data Riser - Class B
e Field Wiring - Class B

MacNeill Plaza, Maintenance Building:
1. Building type:
e Detached 1-story maintenance shop and storage with
integrated garage

2. System configuration:
e NFPA 72 with emergency generator and US Local Mode
operation

3. Detectors:
e Use intelligent Photo with CO detection and/or ROR Heat
detectors
e Smoke detectors shall not be configured for Alarm
Verification or Alternate Sensitivity
e Primary Sensitivity for smoke detectors shall be set to
normal, 2.5% Obscuration per foot

SN

. LED Annunciation:
e None
e All annunciation at Maintenance building is located at its
CPU status/control display panel

5. Data and Audio communications:
e Network Data Riser - Class A
e Audio Data Riser - Class B
e Field Wiring - Class B
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Alarm Detection System:

1. Shall operate the audible and visible notification appliance
circuits (NACs) per this specification

2. Shall operate the supply and pressure fans per paragraph
HVAC Supply and Pressure Fans

3. Elevator lobby smoke detectors shall also recall the elevators:
e A setof Primary Recall Contacts shall be provided by the
Elevator Lobby Smokes on the Mechanical Room Floor,
Floor 5, Floor 4, Floor 3, Floor 2, Parking Level 1 and
Parking Level 2
e The Elevator Lobby Smoke on the Ground Floor shall
provide a set of Alternate Recall Contacts

Matrix Group:

1. The nine 2" Floor (Level 4) Computer Room Smoke
Detectors shall be configured and programmed as a
Matrix Group with an Activation Number of 4 and a
Radius of 1. When this Matrix Group is activated, audible
and visible indications shall occur per this specification’s
main building requirements.

2. The Matrix Group detectors shall not individually initiate
an audible and visible NAC alarm response. Individual
detector activations shall still report to the control panel
and shall activate the alarm response of the main
building fans.

3. Matrix group activation shall be annunciated (flash fast)
on the appropriate Node 3, Security Panel LED

Service Groups:

1. A Service Group shall be configured and programmed for
each of the 3" (Level 5), 4" (Level 6) and 5" (Level 7)
Floors of the main building. Each floor's Service Group
shall contain that floor's two Smoke Detectors and
Manual Pull Station for Testing. The corresponding
floor’s Strobe shall be programmed to activate for a
period of 10 seconds and then reset, when a smoke
detector or pull is tested during the service group TEST
mode.

2. When in the TEST mode, the service group’s devices
shall not activate the normal NAC alarm sequence. If the
TEST mode is canceled when a tested device is still
active, the system shall not false alarm but shall display a
service device trouble message.
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3. If the TEST mode is left unattended without testing
activity, it shall automatically reset after a period of 30
minutes

AND Group:

1. The Elevator Equipment Room Smoke Detectors shall be
configured and programmed as an AND Group. When
the AND Group is activated (2 detectors in Alarm),
audible and visible indications shall occur per this
specification’s Main building requirements.

2. The AND Group detectors will not individually initiate an
audible and visible NAC alarm response. Individual
detector activations shall still report to the control panel
and shall activate the alarm response of the Main
building fans.

3. AND group activation shall be annunciated (flash fast) on
the appropriate Node 3, Security Panel LED

HVAC Supply and Pressurization Fans:

1. The Supply Fan shall be ON at system startup and
Pressurization Fans shall be OFF
2. The MacNeill Plaza fire detection and control system
shall shut down the supply fan and start the
pressurization fans when:
e Any Main building Smoke detector detects smoke*
e Any Main building Sprinkler system waterflow
device senses waterflow
e Any Main building Heat detector is activated
e Any Main building Manual Pull Station is operated

*NOTE: If one detector of the AND or Matrix Group
reports an Alarm, turn the fans ON or OFF as this
specification directs

NOTE: A five second delay is required between
Pressurization Fan 1 and Fan 2 when activated to
minimize the effect of current surge

3. The fire detection and control system shall also shut
down the supply fan and start the pressurization fans
when the time control function is activated per paragraph
Time Control

4. The fire detection and control system shall provide
manual control of individual fans per paragraph Manual
Control
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Main Building Audible Notification:

1. Arecorded default EVACUATION voice message shall
sound on the floor of incident, floor above, and floor
below basis when any:

e Main building smoke detector or group goes into
alarm (activates)

e Main building sprinkler system waterflow device
senses waterflow

e Main building heat detector is activated

e Main building manual Pull Station is operated

2. Arecorded default ALERT voice message shall sound to
all non-EVAC areas in the Main building when an alarm
condition occurs

3. The audio system shall sound an All-call page, All-call minus
page, page to EVAC or page to Alert through manual control
at the ASU/FT pager control panel. A pre-announcement
message shall be broadcast prior to any page and page will
not be inhibited.

4. Each speaker circuit shall be capable of individual paging
from the Node 1, Firefighters’ Central Station without
affecting the zone paging for other signal areas per
paragraph Manual Control

5. A custom audio system-wide test message shall be
broadcast to all Main building zones through manual control
per paragraph Manual Control

Maintenance Building Audible Notification:

1. Arecorded custom EVACUATION voice message shall
sound within the Maintenance building only when any:
e Maintenance building smoke detector detects smoke
e Maintenance building heat detector is activated
e Maintenance building manual Pull Station is operated

2. Arecorded ALERT voice message shall NOT BE broadcast
to either building

3. The audio system shall sound an All-call page, All-call minus
page, or page to EVAC through manual control at the
ASU/FT pager control panel. A pre-announcement message
will be broadcast prior to any page and page will not be
inhibited.

4. This speaker circuit shall be capable of individual paging
from the Firefighters’ Central Station without affecting the
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zone paging for other signal areas per paragraph Manual
Control

5. A custom audio system-wide test message shall be
broadcast to the Maintenance building through manual
control per paragraph Manual Control

6. The Node 2 Maintenance Control panel will provide backup
amplifier operation for the maintenance building audio
system

Visible Circuits:

1. Shall follow the operation of the audible EVACUATION
circuits for both buildings

2. Shall be configured as silenceable

Alarm Silence:

1. Both audible and visible notification responses shall be
silenced with the Alarm Silence control as follows:
e Node 1, Firefighters’ Central Station - both
buildings
e Node 3, Security Panel - Main building only
e Node 2, Maintenance Panel - Maintenance
building only

2. Alarm Silence and System Reset will not be inhibited
(delayed for 1, 2 or 3 minutes)
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Project Specifications

1. Shall provide page select for each zoned audible circuit.
Each switch is configured for toggle operation and its
corresponding LED lights steady when the switch is
activated. Switch activation shall be annunciated as
monitor events on the Node display panels.

2. Shall provide manual on-off control of fans:

e The nine switch segments are configured for
interlocked operation

e The corresponding ON and OFF segment
LEDs light steady and the corresponding auto
segment LED turns off when the corresponding

switch is activated

SUPPLY FAN

PRESSURE FAN1

PRESSURE FAN2

ESTS3 Series Student Workbook

When switch activates, supply fan turns on,
corresponding LED lights steady and AUTO LED goes off.

No configuration or programming required.

When switch activates, supply fan turns off,
corresponding LED lights steady and AUTO LED goes off.
When switch activates, pressure fanl turns on,
corresponding LED lights steady and AUTO LED goes off.
No configuration or programming required.

When switch activates, pressure fanl turns off,
corresponding LED lights steady and AUTO LED goes off.

When switch activates, pressure fan2 turns on,
corresponding LED lights steady and AUTO LED goes off.
No configuration or programming required.

When switch activates, pressure fan 2 turns off,
corresponding LED lights steady and AUTO LED goes off.
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e The ON and OFF switch activation shall be
annunciated as monitor events on the Node
display panels

e The auto switch activation shall not annunciate
on the Node display panels

3. Shall provide a system-wide (both buildings) broadcast
custom audio test message. The switch is configured for
toggle operation and its corresponding LED lights steady
when the switch is activated. Switch activation shall be
annunciated as monitor events on the Node display
panels.

Time Control:

1. A Time Control shall be configured and programmed to
turn OFF the supply fan and turn ON the two
pressurization fans on Monday through Friday at 9:00 PM
(2100 hours) for 1 minute. A 5 second delay is required
between Pressurization Fan 1 and Fan 2 when activated
to minimize the effect of current surge.

NOTE: See HVAC Supply and Pressurization Fans

Annunciation:

1. Shall provide visible indication (flash slow) of a system
wide and/or local trouble event

2. Shall provide visible indication (flash slow) of Roof Hatch
and Pump AC Fail Monitor point events

3. Shall provide visible indication (flash fast) of the Matrix
and the AND Group activation events

4. Shall provide visible indication (flash fast) of individual
Main building floor alarm, Maintenance building alarm
and each elevator shaft alarm
Note: Even if one of the AND or Matrix detectors reports
a Alarm, light (flash fast) the appropriate floor’'s LED

5. Shall provide visible indication (flash slow) of confirmation
of Fan activation and Primary and Alternate Elevator
Recall activation. Visible indication will occur by
confirming relay activation.

6. Shall provide visible indication (flash slow) if any smoke
detector reports a dirty head maintenance alert condition

7. The auto segment LEDs of the 3SW/3LEDx6 Panel will
light at system startup, indicating automatic operation,
where system controls fans. These LEDs will go OFF
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when Firefighters’ panel’s ON/OFF/AUTO switch
segments are used to manually control fan operation.

8. Provide visible indication (flash fast) of Firefighters’
phone call-in and confirmed activated (connected) status

9. Provide visible indication (flash fast)of each panel's LRM
module fail status (a local trouble event)

10. Each switch’s corresponding LED should light (Steady)
on switch activation

Notes:

1. Elevator Equipment room wall mounted speaker / strobe
- Qty. 1, @ 1 watt, 105 mA @ 24VDC

2. Mechanical room (floor 6) wall mounted speaker / strobe
—Qty. 1, @ 1 watt, 105 mA @ 24VDC

3. Floors 2 through 5 wall mounted speaker/strobes —
Qty. 4, @ .5 watt, 105 mA @ 24VDC

4. Ground Floor wall mounted speaker/strobe —
Qty. 1, @ .5 watt, 105 mA @ 24VDC

5. Parking Level 1 wall mounted speaker/strobe —
Qty. 1, @ 2 watt, 105 mA @ 24VDC

6. Parking Level 2 wall mounted speaker/strobes —
Qty. 2, @ 2 watt, 105 mA @ 24VDC

7. Detached Maintenance building wall mounted
speaker/strobes —

Qty. 2, @ .5 watt, 105 mA @ 24VDC

8. Floors 2 through 6 Main building speaker/strobe runs are
approximately 200 feet per floor

9. Elevator Equipment room Main Building speaker/strobe
run is approximately 25 feet

10. Floors 2 through 6 Main building detection loop is
approximately 150 feet per floor

11. Elevator Equipment room Main building detection loop is
approximately 30 feet

12. Ground Floor and Parking Level Main building
speaker/strobe runs are approximately 500 feet per floor

13. Ground Floor and Parking Level Main building detection
loop are approximately 300 feet per floor

14. Maintenance building speaker/strobe runs is
approximately 75 feet
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15. Maintenance building detection loop is approximately
200 feet

Main Building devices:
(See project floor drawings for facility locations)

Elevator Equipment room (Level 9):
e 3 Smoke detectors
e 2 Elevator control relays
e 1 Manual pull station
e 1 Wall mounted phone station with communications
device
1 Roof Hatch monitor point
e 1 Speaker/Strobe

Floor 6 Mechanical room (Level 8):

2 Smoke detectors

1 Heat detector

1 Manual pull station

1 Waterflow device

1 Spare Gatevalve device

1 Supply fan control relay

2 Pressurization fan control relays
1 Wall mounted telephone station with communications
device

e 1 Speaker/Strobe

Floor 5: (Level 7)

2 Smoke detectors

1 Heat detector

1 Manual pull station

1 Waterflow device

1 Spare Gatevalve device

1 Wall mounted telephone station with communications
device

1 Speaker/Strobe

Floors 2 - 4 (Levels 4 - 6):

2 Smoke detectors per floor

1 Manual pull station per floor

1 Waterflow device per floor

1 Spare Gatevalve device per floor

1 Wall mounted telephone station/floor with
communications devices

1 Speaker/Strobe per floor
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Floor 2 Computer room (Level 4):

9 smoke detectors

Ground Floor (Level 3):

2 Smoke detectors

1 Manual pull station

1 Waterflow device

1 Spare Gatevalve device

1 Wall mounted telephone station with communications
device

1 Speaker/ Strobe

Parking Level 1 (Level 2):

1 Traditional Smoke detector

1 Manual pull station

1 Waterflow device

1 Spare Gatevalve device

1 Wall mounted telephone station with communications
device

1 Speaker/Strobe

Parking Level 2, Parking area (Level 1):

2 Traditional Smoke detectors

1 Manual pull station

1 Waterflow device

1 Spare Gatevalve device

1 Wall mounted telephone station with communications
device

1 Speaker/Strobe

Parking Level 2, Pump room (Level 1):

1 Fire pump-run monitor point

1 Fire pump-no power monitor point
1 Traditional Smoke detector

1 Manual pull station

1 Speaker/Strobe
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Maintenance Building Devices:
(See project floor drawings for facility locations)

e 3 Smoke/CO detectors
e 3 Heat detectors

e 2 Manual pull stations
e 2 Speaker/Strobes
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Answer Sheets

Introduction

This section contains copies of Practical Checklist and Answer Sheets to
be used during this course.

. UTC Fire & Security

A United Technologies Company




Answer Sheets
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Front Panel Operations/
Logical Addressing Exercise
1. Using the 3-CAB 21 3-LCD front panel Main Menu functions:

e Light the 10" LED STEADY on the 3-6/3S1 LED/Switch Panel
e Turn this LED off from the front panel

2. Using the 3-CAB21 3-LCD Main Menu, list the firmware version resident in
the 3-LDSM module

3. Perform the following practice sequence on the EST3 panel device board:

Note: Do NOT use the detectors in the Elevator Equipment Room or the
Computer room for this exercise

a. Remove a smoke detector. What happened?

b. List this detector’s logical address

c. Reinstall this detector and allow the panel to return to normal

d. Use the front panel to disable this detector. What happened?

e. Smoke this disabled detector. What happened?

f.  While this detector is still in alarm, enable it. What happened?

g. Acknowledge this alarm and reset at the front panel. Allow the

panel to return to normal.
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4. Perform the following practice sequence on the EST3X panel device board:

o o T p

@

Remove a smoke detector. What happened?

List this detector’s logical address

Reinstall this detector and allow the panel to return to normal
Use the front panel to disable this detector. What happened?

Smoke this disabled detector. What happened?

While this detector is still in alarm, enable it. What happened?

Acknowledge this alarm and reset at the front panel. Allow the

panel to return to normal.

5. Perform the following practice sequence:

a.

Activate any one of the pull stations. What happened?

While the pull station is still active, silence the NACs.

What happened?

While the pull station is still active, acknowledge the alarm and

reset the panel. What happened?

Reset the pull station, acknowledge this alarm and reset using

the front panel. Allow the panel to return to normal.

6. Perform the following practice sequence:

a.

Appendix G-4

Place the panel in test mode, select the available service group

and start the test. What happened?

Test the 3" floor smoke detectors. Did any points go into

alarm? YesO No O What happened?

Cancel this test. What happened?
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d. Place the panel in test mode again and test one of the 3" floor
smokes

e. Activate the 2" floor pull station while the panel is in test mode.
What happened?

f. Restore the pull station, acknowledge the alarm and reset the
panel. What happened?

7. Will the panel let you cancel the test if a tested device remains off normal?
YesO NoO

8. List the function of 01 02 01427

9. List the active points:
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Grade

EST3 Series Practical Checklist

Name: Date Completed
Task pts.
1. Customize the 3-SDU behavior and configuration aspects O 1
2. Create a new project (1% letter of project name is password) 0O 1
3. Configure Cabinets, Cab #1, Cab #2 & Cab #3 O 1
e Add R Series Annunciator
4. Configure Network Routing, Cab #1, Cab #2 & Cab #3 |
5. Configure Cab #1 LRMs and LED Switch Panels 0O 1
6. Configure 3-ASU channels and messages |
7. Configure Cab #2 LRMs and LED Switch Panels 0O 1
8. Configure Cab #3 LRMs and LED Switch Panels 0O 1
9. Configure Time Controls (fan control) 0O 1
10. Configure non-SIGA Objects (LEDs, Switches, Strobes,
3-IDC8/4 Zones for all cabinets) O 2
11. Enter and Configure SIGA devices for both SIGA loops |
12. Label SIGA devices for both SIGA loops 0O 1
13. Scan the serial numbers for the 3-CAB21 SIGA Loop devices 0O 1
14. Reconcile the 3-CAB21’s SIGA Loop (scanning method) O 2
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15. SIGA convert and download reconciled database to 3-CAB21
SIGA loop monitor using Status and re-map to get a
white map O 2

16. Reconcile the 3-CAB7’s SIGA Loop (mapping method) O 2

17. SIGA convert and download reconciled database to 3-CAB7
SIGA loop monitor using Status and re-map to get a

white map O 2
18. Downloading to all three 3-CPUs 0O 1
19. Configure Project’s Logical Groups (AND, Matrix and Service) |

20. Write a rule that turns on the Supply Fan and steady lights the AUTO
Segment LEDs (2, 5 & 8) of Cab 1's 3SW/3LED x 6 panel at start up

(per the specification) 0O 1

21. Configure the three AUTO segment switches (2, 5 & 8) of Cab 1's
3SW/3LED x 6 panel to NOT report a monitor event to the LCD
panels when each switch is actuated O 1

22. Write one rule which lights the appropriate floor of incident LED to
flash fast on the 24 LED panel #1 display of CAB #3 when ANY
Alarm (including just one AND or Matrix Detector) is reported by
the panel for the Main building |

23. Write rules which light the appropriate LED to flash fast
on the 24 LED panel #1 display of CAB #3 when ANY Alarm is
reported by the panel for the Maintenance Building and the two
shaft smokes in the Main building 0O 1

24. Write two rules that light the appropriate LED SLOW on the
appropriate 24 LED panel #1 display of CAB #3 when any
System Trouble and Local Trouble is reported by the panel.
Use TROUBLE for input and output device system troubles
(e.g. NACs and smokes) and LOCALTROUBLE for any of the
LRM failure pseudo point events |

25. Write one rule that lights the appropriate LED to flash slow on the
appropriate 24 LED panel 1 in the CAB3 (3-6ANN) when any SIGA
smoke detector, in either building, reports a dirty head maintenance
alert condition 01
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26. Write one rule for audible and visible zone responses for the
Main building, per the specification, when a smoke detector
goes into alarm. Exclude: Matrix & And Group. 0O 1

NOTE: The Level 1 Speaker/Strobes are connected to the IDC/NAC
circuit 1 and 5 outputs of the 3-IDC8/4 module and the Level 1 Amp
is the Audio source for this module’s audible zone on circuit 5

27. Write one rule for audible and visible zone responses for the
Maintenance building, per the specification, when a smoke detector
goes into alarm O 2

28. Write one rule for audible and visible zone responses for the
Main building, per the specification, when a manual pull station
is activated O 2

29. Write one rule for audible and visible zone responses for the
Maintenance building, per the specification, when a manual
pull station is activated O 2

30. Write one rule for audible and visible zone responses for the
Main building, per the specification, when a waterflow device
is activated O 2

31. Write one rule for audible and visible zone responses for the
Main building, per the specification, when a heat detector
is activated O 2

32. Write one rule for audible and visible zone responses for the
Maintenance building, per the specification, when a heat detector
is activated O 2

33. Write one rule to manually select individual zone paging from the
3-CAB21, 12SW/12LED panel, as specified for the Main building
switch configured for toggle operation and the corresponding
LED lights steady when each switch segment is activated 0O 1

34. Write one rule to manually select paging from the 3-CAB21,
12SWI/12LED panel, as specified for the Maintenance building.
switch configured for toggle operation and the corresponding
LED lights steady when switch segment is activated 0O 1
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35. Write two rules to display (on the 24 LED user panel 1 display of the
CAB3 (3-6ANN)), the state of the Roof Hatch (SLOW) and the state of
Fire Pump AC Fail (SLOW), per the specification 0O 1

36. Write six rules to manually ON-OFF-AUTO select all three fans from
the 3-CAB21 3SW x 3LED x 6 panel per the specification:

e The ON switch segment (1, 4, and 7) for each turns the
corresponding fan ON, lights the corresponding LED segment
STEADY, and turns the corresponding auto-LED segment OFF

e The OFF switch segment (3, 6, and 9) for each turns the
corresponding fan OFF, lights the corresponding LED segment
STEADY, and turns the corresponding auto-LED
segment OFF 0 2

37. Write one rule, using N-Variables, to recall the elevators when
a Primary Elevator Lobby Smoke detectors (Level 1, 2 and
Level 4 through 8) goes into Alarm O 1

38. Write one rule to recall the elevators when the Alternate Elevator
Lobby Smoke detector (Level 3) goes into Alarm. O 1

39. Write two rules to slow blink the designated LEDs on the
appropriate Cab #3 (3-6ANN) 24 LED panel when the elevator recall
control relays are confirmed to be activated 0O 1

40. Write three rules to slow blink the designated LEDs on the
appropriate Cab #3 (3-6ANN) 24 LED panel when the three fan
control relays are confirmed to be activated 0O 1

41. Write one rule which turns off the Supply Fan and turns on the
two Pressure Fans (with a 5 second delay), per the specification,
when any Alarm is reported in the main building only a 2

42. Write one rule, per the specification, for the 3, 4™ and 5" Floor
Service Groups 0O 3

43. Write one rule, per the specification, for the Time Control for
the fans |

44. Write one rule, per the specifications, for audible and visible zone
responses and to light the appropriate LED FAST for the 2" floor
Computer Room Matrix Group O 2

Appendix G-10 EST3 Series Student Workbook



Answer Sheets

45. Write a rule, per the specifications, for audible and visible zone
responses and to light the appropriate LED FAST for the Elevator
Equipment Room AND Group O 2

46. Write one rule to light the appropriate CALL IN LED to blink FAST
on the Cab #1 24 LED display to indicate Call In Status O 1

47. Write one rule, per the specifications, to light the appropriate
ACTIVATE LED to blink FAST on the Cab #1 24 LED display to
indicate Phone Activated Status 0O 1

48. Write five rules, using N-variables with a width (<N:n-n:W>), per
the specification, to fast blink the appropriate LED on the
24 LED panel #2 in Cab # 3 to indicate an LRM failure (local trouble)
for the LRMs in each of the three system cabinets a 2

49. Write one rule to manually initiate the system wide audio test
message from the appropriate switch on the 3-CAB21, 12SW/12LED
panel per the specifications (the corresponding LED lights
steady when the switch is activated) |

50. Create two new audio sound clip libraries and record Audio Sound
Clips in these two libraries. |

51. Record the Default_Pre, Default_EVAC (Main Building),
Default ALERT (Main building), Default_Normal (header file only),
custom Maint_EVAC (Maintenance building) and System Test
(both buildings). Create at least one message using the pre and post

clip features to construct it from the clip library. a 2
52. DB convert, download all three CPUs, and ASU databases only |
Total 70

Turn in your practical exercise including a copy of your rules.
Remember to test your panel.
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Grade

FINAL EXAM
ANSWER SHEET

TEST VERSION

NAME: DATE:

CLASS NUMBER:

1 11 21
2 12 22
3 13 23
4 14 24
5 15 25
6 16 26
7 17 27
8 18 28
9 19 29
10 20 30
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