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Metasys® System UL 864 9th Edition UUKL/
ORD-C100-13 UUKLC Standard Smoke Control

Applications
Application Note

Document Introduction

IMPORTANT: Smoke control applications require extra care during
installation, commissioning, and servicing. Make sure to read smoke control
documentation and follow all procedures carefully to ensure compliance with
the UL 864 9th Edition UUKL/ORD-C100-13 UUKLC Standard for Smoke
Control.

Smoke control applications issue commands to controlled devices that pressurize

or depressurize an area of a building to minimize the spread of smoke. The smoke
control strategy is achieved with the Network Engine (NXE) application described
in this document and with manual override of the smoke control logic provided by

the Firefighter’s Smoke Control Station (FSCS). The NxE application includes

both Network Automation Engines (NAEs) and Network Control Engines (NCEs).
This document describes the devices and logic used to implement a smoke control

system. It also includes smoke control applications for three specific building
types—single-story shopping mall, warehouse, and multi-story building.

Note: These application notes only present an example of three possible smoke
control strategies. The details of applying the strategy vary, because every

building is unique. These application notes can help you develop an
appropriate application for your project.

Related Documentation

Table 1 lists related smoke control documentation.
Table 1: Related Documentation

For Information On See Document LIT No.

UL 864 9th Edition UUKL/ORD-C100- | Metasys® System UL 864 9th Edition LIT-12011252
13 UUKLC Smoke Control UUKL/ORD-C100-13 UUKLC Smoke

Information, Requirements, and Control System Technical Bulletin

Wiring Details
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FCSC Overview

FSCS and MS/TP Field Device Connections

Figure 1 shows the FSCS and MS/TP field device connections. The field controller
in this example is an MS/TP controller. You can use any combination of

controllers.

MS/TP

Browser

LAAEEESEE <
Ethernet Switch |
oo MS/TP A

‘ Smoke

— Listed NAE
IFC2-3030 or
IFC2-640
(Including
BACnet Gateway) MS/TP B

FIG:smoke_app

Figure 1: FSCS to MS/TP Field Device Connections

Smoke Control Priority Levels

All automatic smoke control commands are commanded at Priority 2. Firefighter
manual overrides commanded from the Firefighter’s Smoke Control Station
(FSCS) panel to pressurize or depressurize zones are commanded at Priority 2.
Firefighter manual overrides commanded from the FSCS panel to control
individual fans and dampers are commanded at Priority 1. Weekly testing is

commanded at Priority 7.
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Automatic Smoke Control

Automatic Smoke Control depressurizes areas (zones) where smoke is detected.
Pressurize and depressurize commands in automatic smoke control are
commanded at Priority 2. Priority 2 commands are released when the smoke alarm
is reset.

If a zone is under smoke control, the FSCS panel turns on status (LED) to indicate
the current status of the fans, dampers and zone. Status LEDs for a fan show
whether the fan is either On, Auto mode, Off, or in Trouble. Status LEDs for a
damper or VAV indicate whether the damper is either Open, Auto mode, Closed, or
in Trouble. Status LEDs for a zone indicate whether the zone is in Pressurize
mode, Auto mode, Depressurize mode, or Purge mode. The Auto LED remains on
while the point is in automatic smoke control.

The logic to check the status of fans and dampers for trouble is initiated when the
zone goes into smoke control. If a fan does not reach its setpoint within

60 seconds, its Trouble LED is turned on. If a damper does not reach its setpoint
within 75 seconds, its Trouble LED is turned on. After a commanded point goes
into Trouble, the Automatic Command Retry logic repeats the command that failed
every 60 seconds until the command is successful.

Manual Smoke Control

Manual smoke control logic is initiated when a firefighter turns the FSCS Panel
Enable key from the Auto position to the Firefighter Control position and initiates
a manual override of a fan, damper, VAV controller, or zone point from the Auto
setting on the FSCS panel. This override turns off the Panel Enable switch Auto
LED and turns on the Panel Enable switch Firefighter Control LED.

There are two levels of manual smoke control: Priority 2 and Priority 1. Priority 2
is the first level and is initiated when a firefighter, using the FSCS, puts a zone into
manual smoke control by turning the zone knob to Pressurize, Depressurize, or
Purge. All zone smoke control commands are commanded at Priority 2. Priority 2
commands are released when the firefighter returns the Zone knob back to Auto, or
returns the Panel Enable key back to Auto.

Priority 1 is the second level and is initiated when a firefighter, using the FSCS,
puts a point in manual smoke control by flipping either a fan toggle switch to On or
Off, or a damper or VAV toggle switch to Open or Close. Individual points are
commanded at Priority 1. Priority 1 commands are released when the firefighter
either flips the fan, damper or VAV toggle switch back to Auto, or returns the Panel
Enable key back to Auto.

Metasys® System UL 864 9th Edition UUKL/ORD-C100-13 UUKLC Standard Smoke Control 11
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Any point that is under manual smoke control activates the trouble-checking logic
and turns on the Trouble LED for that point. If a fan does not reach its setpoint
within 60 seconds after the NXE issues the command, its Trouble LED is turned
on. If a damper does not reach its setpoint within 75 seconds after the NXE issues
the command, its Trouble LED is turned on. If the Zone switch is set to either
Pressurize, Depressurize, or Purge, and a fan does not reach its setpoint within

60 seconds after the NXE issues the command, or a damper does not reach its
setpoint within 75 seconds after the NXE issues the command, the Trouble LED for
the fan or damper that failed is turned on. After a commanded point goes into
Trouble, the Automatic Command Retry logic repeats the command that failed
every 60 seconds until the command is successful.

Auto Command Retry Logic

The Auto Command Retry logic is used for fans, dampers, and Variable Air
\Volume Modular Assembly (VMA) and VAV controllers. It does a comparison
check between the commanded state and the actual device state, to verify that the
command was successful. In the event a command to a fan, damper, or VAV fails,
the reason may be that the MCO for the commanded device is on a remote smoke
control NXE panel. The additional time required to communicate with the remote
smoke control NXE might exceed the command response limit. Therefore, the
command is resent every 60 seconds until the command is successful.

The Auto Command Retry logic is used when either a device MCO does not match
command; a fan, damper, or VAV/VMA (Vxx) status does not match its
commanded value; or a fan, damper, or VAV trouble input is active.

Fan Relay Supervision

If the project must meet Life Safety Code NFPA 101 requirements (where the fire
system uses the HVAC system to sequence control or shutdown an HVAC fan),
then fan relay supervision is required. Locate the auxiliary relay used to control the
motor starter on the HVAC system fan within 3 feet of the motor starter. You must
monitor (supervise) the wiring between the fan shutdown controller and the
shutdown relay for integrity. To monitor, you can use electronic supervision or
continuously powered shutdown relays that turn the fan off if power is lost to the
relay circuit. In addition, proof of fan operation such as an airflow switch is
required.

Response Times

Response times for individual components to achieve their intended state from the
point of command should not exceed the following time periods: 60 seconds for
fan operation at the intended state plus 90 seconds to annunciate, or 75 seconds for
completion of damper travel plus 90 seconds to annunciate. See Figure 11 through
Figure 88 for examples of response times and timing order.
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Security Administration System

The Security Administration system authenticates and authorizes users of
Metasys® system applications. The Security Administrator is a browser-based
interface that manages all accounts. The Security Administrator creates User
Accounts and Roles, and assigns access permissions to each user of the Metasys
system.

Roles and User Accounts Overview

Security is based on User Accounts and Roles. Roles are groups of users with a
specific function within the Metasys system. To access the system, an individual
provides a user account and the correct password. Use letters, numbers, or symbols
to create user account passwords.

Use the Login button from the logon prompt to send the user’s credentials. A
unique Session generates when the user’s credentials match the logon
requirements.

UUKL Smoke Control Security Administration Details

UUKL smoke control requires that only operators designated as fire operators be
able to control the smoke control system. This designation required the creation of
five new roles:

* Administrator - This is the highest level of control and allows site control of
all HVAC and Fire features.

» Fire Administrator - This role is a fire manager level setting. It allows for full
system control, including system modification or configuration.

/3 Security Administration x|
File Edit Insert Wiew
e s 5E e
= Roles Access Permissions - FireAdmin
----- & ADMINISTRATOR a
----- . : is o
----- €7 FireLimited § = w =z & 2 2
..... £ FireUser : Catenory 2 3 o, =z B E E E =
----- MAINTEMANGE : g c T 2 E B T oE 2
----- g OPERATOR ; TEfz25 555 3% ¢
: Z = 44 o E 4 = E =E O
""" € test THvac Vv ||| v ||| ]|
----- € USER [Fire W VI VI RV IV RV IV R V]
Y Users 1S ecurity PR EVERVE RVE RV RV RV RV R
----- £ Fire Admin |Semices v iw v w|[v|[w|[v]|w]|w
----- € Fire Limited (Administrative VW
----- £ Fire User |General v iw v w|[v|[w|[v]|w]|w
----- € MetasysSysAgent |Lighting T ™ Y Y I R I Y
----- € Operator |Refrigeration ol | v v v | e
|\Critical Enwvironment PR EVERVE RVE RV RV RV RV R
Ay Quality v iw v w|[v|[w|[v]|w]|w
P owver PR EVERVE RVE RV RV RV RV R
|Eneroy v iw v w|[v|[w|[v]|w]|w
1Systemn PR EVERVE RVE RV RV RV RV RV R

Figure 2: Fire Administrator Access Permissions
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» Fire User - This role is for most fire field technicians and allows system
control and alarm acknowledgement, but not system modification or
configuration.

a Security Administration
File Edit Insaert iew
& (@)
23 Roles : Access Permissions - Firelser
- €F ADMINISTRATOR o
-8 Firedmin _ i & ] 2
. L : = [} L
g i} ] = [ai] Q = 5
€ MAINTEMANCE g ., 528 8¢z 2
-8 OPERATOR : c @ 5 2 & ® = = 5 &5
: Z %= I O E o = =E E O
€3 test (Hvac v v v v|w]|v]|v 2
€8 USER [Fire VI VIS VI RV RV VI 3
3 Users (zecurity V2N VIR VI IV RV RV RV
— @ Fire Admin 1Services VI v w [ |[w]|w]|wv
- Fire Limited Jadministrative L7 I I IV IV R
- @ Fire User {eneral v v v v |v|w]|wv
- @ MetasysSysAgent |Lighting [ I " I IV IV IV L
- §§ Operator |Refrigeration L7 I I I IV I
| Critical Erwiranment v v w|[w[w]w]v
Jair Quality v v | w v |v]vw]|w
{Power v iv v v |[v|[w ]|+
JEneray v v w|[w[w]w]v
15ystemn v v |w| v ||| v

Figure 3: Fire User Access Permissions

» Fire Limited - This is the lowest of the permissions and only allows the
operator to view fire/smoke control devices and alarms.

3 Security Administration
File Edit Inser WView
& a2
: cress Permissions - FireLimite
£ Roles : o Permissi FireLimited
----- £ ADMINISTRATOR o
----- €5 FireAdmin _ z 0 & £
----- f = g s
----- FireUser | Category g k= 2 £ 2 5§ e
: e g 2 £ T 2z = 5
----- MAINTEMANCE o E = 2 = F F g 2
----- §OPERATOR : <3 $fz 588 8% %
& test : == % « O E O = =E E O
""" HVAC v A
""" € UZER IFire v i
i Users |Security v
----- £ Fire Admin (Senices v
----- £ Fire Limited [rdministrative W
----- € Fire User |General v
----- ¢ MetasysSysagent Lighting v 8.
----- ¢ Operator |Retrigeration W
ACritical Environment "]
Jisir Guality v
AP ower v
AEnergy v
JSystem v v

Figure 4: Fire Limited Access Permissions
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Security Administration Detailed Procedures

Creating a New Role

To create a new role:

1.

2.
3.

From the Security Administration menu bar, select Insert > New Role. The
New Role dialog box appears.

Enter the information.
Click OK. The New Role appears in the tree.

Creating a New User Account

To create a new user account:

1.

2.
3.

From the Security Administration menu bar, select Insert > New User. The
User Properties tab appears.

Fill in the information.
Click OK. The New User appears in the tree.

Configuring a User Profile

To configure a user profile:

1.
2.
3.
4.

Select the user whom you wish to configure.

From the menu bar, select Edit > Properties. The User Properties tab appears.
Modify the desired user information.

Click OK.

Configuring Role Properties

To configure role properties:

1.

2
3.
4.
5

Select the user whom you wish to configure.

From the menu bar, select Edit > Properties. The User Properties tab appears.
Select the Roles tab, then select an Available Role.

Click Add. The selected role appears in the Assigned Role list box.

Click OK.

Assigning System Access Permissions

To assign system access permissions:

1.
2.

Select the user whom you wish to assign system access permissions.

From the main menu, select Edit > System Access Permissions. The System
Access Permission dialog box appears.

Select an available privilege.
Click Add, then click OK to assign the user’s System Access Permissions.
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| Required Smoke Control Site Object and Smoke Control NxE
Settings

Smoke Control Site Object - Default ADS Repository Setting

If a smoke control site has an Application and Data Server (ADS)/Extended
Application and Data Server (ADX) on its network, then the smoke control site’s
Default ADS Repository setting must be set to 0.0.0.0.

Note: This setting prevents the smoke control NXE from forwarding alarms to the
ADX once the smoke control NxE’s alarm buffer is full. You must also
make the same change in each smoke control NxE. See Smoke Control NxE
- ADS Repository Setting for more information.

To configure the Default ADS Repository for the smoke control site object:
1. From the SCT, double-click the smoke control site object.

2. Select the Site View tab and click the Advanced option to display additional
information (Figure 5).

Select Edit and scroll down to the Engineering Values section.
4. Set the Default ADS Repository value to 0.0.0.0, then click Save.

= UUKLVS fhozsd
Site View I Object Categories ] Snapshot Focus
| Edit | (® Basic () Advanced
| Attribute | value |
Object
MName UUKLYE
Description
Object Type Site
Object Category General
Site Director ADXUUKLA
Engineering Values
Default ADS Repositary 0.0.0.0
Default ADS Connection Type LAM
Default ADS Priority Threshold 255
Default ADS Delivery Time 12:15 AM (HH:MW AMPIM)
Dynamic Broadcast Management  True
Time
Default Time Zone (GMT-06:00) Central Time (US & Canada)
Site Time Servers Listafl0]
Device Time Servers Listaf[1] -
Time Sync Period 1 haour
Time Sync Method Windows
Multicast Group Address 224011
Multicast UDP Port 123
Multicast TTL 1
Multicast Heartbeat Interval & minutes

Figure 5: Smoke Control Site’s Required Setting
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| Smoke Control NXE - ADS Repository Setting

If a smoke control site has an ADX/ADS on its network, the following
| communication setting must be made to every smoke control NxE in the smoke
control site (Figure 6).

ADX once the smoke control NxE’s alarm buffer is full. You must also

| Note: This setting prevents the smoke control NXE from forwarding alarms to the

2.

make the same change to the smoke control site object. See Smoke Control
Site Object - Default ADS Repository Setting for more information.

‘ To configure the ADS Repository for a smoke control NxE:
1.

From the SCT, view the smoke control NxE device.

Select the Focus tab and click the Advanced option to display additional

information.

Select Edit and scroll down to the Site section.
Set the ADS Repository value to 0.0.0.0, and click Save.

)
Email Pager SNMP
Focus Summary
——

NAEUUKL1 HORE
Operational Normal
Alarm Trend Snapshot Focus
Diagnostic |  Communications |  Network
() Basic (® Advanced

Attribute

|Va|ue |

Site:
Site Director Online
Local Site Director

True
ADXUUKLA

| ADS Repository

0.0.0.0 |

ADS Connection Type
ADS Priority Threshaold
ADS Delivery Time

LAN
255
12:15 AM (HH:MM AM/PI) -

Figure 6: Smoke Control NxE’s Required ADS Repository Setting
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Smoke Control NxE - Alarm Event Action When Full Setting

Each smoke control NXE has an alarm repository buffer that stores alarms as they
occur. When the NXE’s alarm repository buffer gets full, the Event Action When
Full setting determines what action to take. The Event Action When Full setting
must be set to STOP, not Rollover, to prevent the NXE from overwriting the stored
alarms that reported the initial initiating event. Figure 7 shows the NXE’s
Configuration Tab where the Event Action When Full setting is located.

Note: This is a required setting for all UL 864 9th Edition UUKL/ORD-C100-13
UUKLC smoke control NXEs.

To configure the Event Action When Full setting:
1. From the SCT, double-click the smoke control NxE device object.

2. Select the Configuration tab and click the Advanced option to display
additional information.

Select Edit and scroll down to the Alarms section.
4. Set the Event Action When Full setting to Stop, then click Save.

il NAEUUKL1 MORE
Email | Pager | snmp |  aam | Trend
Configuration | Diagnestic | Communicaions | MNetwork
[ Edit | () Basic (®) Advanced
Aftribute | value
Object =
Name NAEUUKLA
Description
Object Type Device
Object Category System
Engineering Values
Max Message Buffer 994 bytes
Max APDU Length 1024 bytes
APDU Segment Timeout 4000 ms
APDU Timeout 6000 ms
APDU Retries 4
Internode Comm Timer 20
Alarms
Alarm Repository Size 1000 Entries
Alarm Snooze Time 5 minutes
Event Action When Full Stop
Audit Trail
Audit Repository Size 500 Entries
Audit Forwarding Threshold a0 %
Audit Action When Full Raollover
Audit Generate Alarm When Full True
Enabled Audit Level 2 =

Figure 7: Smoke Control NXE Alarms - Event Action When Full Setting
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Smoke Control NxE Alarm Buffer Operation

Alarm Buffering Within a Smoke Control NxE

The operation of the alarm buffer on any model smoke control NXE in this system
responds as follows:

1. The NXE records alarms as normal until it reaches its high warning level limit
(NAES55: 900 out of 1,000 alarms, NAE45/35 and NCE: 400 out of 500). An
alarm pop-up then warns that the buffer is almost full and to reduce the number
of buffered alarms.

2. When the alarm buffer of the NXE reaches its full limit, the NXE then
overwrites the lowest priority alarm in its alarm buffer with the next new alarm
having a higher priority. Alarms having equal priority values are not
overwritten.

Note: Since smoke control alarms always have the highest priority, they
are never overwritten.

3. Once all of the lowest priority alarms are overwritten in the NxE’s alarm
buffer, the NxE then stops recording alarms until the recorded alarms are
acknowledged, evaluated, and discarded.

Event Priority

Event Priorities indicate the importance of the event message and determine when
the event message is displayed. Displaying the priority of the event messages in
the Event Viewer allows you to acknowledge event messages of higher importance
before event messages of lower importance. The priority number associated with
the event message falls within a range of 0-255. Event messages with a lower
priority number are of a higher importance or are more critical than event
messages with a higher priority number.

Table 2: Life Safety Group (Priority 0—39)

Priority Recommended Use

0-4 Not used

5 Automatic Fire Alarm

8 Life Safety Process Alarm

11 Manual Fire Alarm

14 Other Higher Priority Life Safety
19 Medical Alarm

22 Hold Up and Duress Alarm

25 Panic Alarm

28 Life Safety Pre-Alarm Alert

31 Other Lower Priority Life Safety
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Table 3: Property Safety Group (Priority 40-79)

Priority Recommended Use

45 Burglar Alarm and Forced Door Alarm
48 Security Alarm

51 Other Higher Priority Property Safety
60 Watchman Tour Alarm

63 Property Process Alarm

66 Door Held Open Alarm

69 Other Lower Priority Property Safety

Table 4: Supervisory and Trouble Group (Priority 80-139)

Priority Recommended Use

85 Fire Supervision (tamper)

88 Security Supervision (tamper)

91 Other Supervisory

100 Fire Trouble (equipment failure)

103 Security and Burglar Trouble (equipment failure)
106 Communication Equipment Failure Trouble
109 Process Trouble

112 Energy Alarm

115 Other Failure

124 Communication Equipment Warning Trouble
127 Early Warning Alert

130 Energy Warning

133 Other Warning

Table 5: Other Group (Priority 80-139)

Priority Recommended Use

145 Equipment and Industrial Supervision
148 Comfort Alarm

151 Miscellaneous Higher Priority Alerts
160 System Events

163 Miscellaneous Higher Priority Events
172 Life Safety Return to Normal

179 Property Safety Return to Normal
186 Supervisory and Trouble Return to Normal
189 Miscellaneous Return to Normal

198 System Status Active

201 Comfort Warning

204 Miscellaneous Lower Priority Events
213 System Status Normal

216 Comfort Normal

219 Test and Diagnostic Events

222 Miscellaneous
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Assigning the Fire Object Category to Smoke Control Objects

You must assign every object used specifically for smoke control as a Fire object.
| This assignment limits the control of smoke control devices and points to
authorized Fire operators.

A

WARNING: Risk of Serious Injury or Death.

Properly configure the software objects and define the fire objects
(BACnet® Life Safety objects) as well as the appropriate user
account roles and permissions. Failure to do so may allow these
objects to be changed by unauthorized persons, which may
compromise the safety of the system in the event of a fire or smoke
control event.

Use the drop-down menu to assign the Fire object category (Figure 8).

Metasys

Item Edit View Action Insert Tools Query Help

Memory Usage: 22.0% [T

b
Allltems | All ltems - Expert Normal Normal
EE‘ FEC-21 Hardware Snapshat Focus
----- 37 EMERGENCY-MODE [ Save I Cancel | () Basic (® Advanced
----- M  EAD-O Binary
_____ @ 0AD-0Binay | Attribute | value units | |
----- B  RAD-OBinamy Object
..... §  EADO Name RADFC-S
..... 5  o0sDO Description Return Air Damper Fully Closed
..... i RAD-O Object Type Bl
----- 9 EADFO-S Object Category [ Fire -
""" “s  EADFC-O Status HVAC -
..... %  OADFO-S Reliability Serices
----- %  DADFC-S Alarm State g‘lr:::'asltrawe
""" ] 8F-C Engineering Values Lighting
----- ®  SFS Itern Reference Refrigeration =
""" | RF-C Version 1.0
""" ‘e FRFS COS Count 424
""" % 3rdF1-s COS Time 09:49:01 AW Monday, April 9, 2012
""" ‘e 3rdF2-8 Elapsed Active Time 532503 seconds
''''' O Ra-T Active Time Reset Unspecified
ﬁ ;RE_'S State CountReset  Unspecified
..... o | Ta = Display
1 o | States Text Mormal Alarm

Server: 4/9/2012 11:58 AM CD

Figure 8: Assigning the Fire Object to Smoke Control Objects
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Smoke Control Design Considerations

These Smoke Control NXE applications, as they exist in the Metasys System
Smoke Control Library, comply with the UL 864 9th Edition UUKL/ORD-C100-
13 UUKLC Smoke Listing. However, you are responsible for ensuring that the
application complies with state and local regulations, and is approved by the
Authority Having Jurisdiction (AHJ). You are also responsible for configuring all
of the smoke control components, as well as the programming of those
components, in order to comply with the UL 864 9th Edition UUKL/ORD-C100-
13 UUKLC Smoke Control Listing as documented herein.

Smoke Control NXE Design Considerations

Keep the following design considerations in mind when designing a smoke control
system:

| » The smoke control NXE reports critical alarms based on the alarm condition.
The alarm can only be cleared by resetting from the Intelligent Fire Controller
| (IFC) panel or the Manual Latched Alarm Reset point of the NxE.

* A Programming In Progress BACnet® Binary Value object (BV) point is
required. You must set this point to true any time you are making changes to
the Smoke Control system. Setting the point to true turns on the Programming
In Progress LED on the FSCS to let a firefighter know that changes are being
made and the system may not be fully functional. Turn off the point when
changes are complete.

» A master reset interlock is required. The interlock is true if the reset on the IFC
panel is pressed or the Manual Latched Alarm Reset point is set to True.

* You must define the hardware location for each object.

* You must name each object with a descriptive name that is unique in the
system.

| Smoke Control NxE Application

Metasys System Objects

| This smoke control NxE application resides on the smoke control NxE and was
created with the System Configuration Tool (SCT) to define the required Control
System, Interlock, and Multiple Command objects. The Logic Connector Tool
(LCT) is used to create the logic within the Control System object.

The LCT logic and configuration screens are organized into two sections: building
type and FSCS. The building type section shows logic and configuration screens
for pressurization and exhaust logic, lock alarms, latched alarms, and alarm
lockout interlock settings for the building. The FSCS section shows the logic and
configuration screens for each of the smoke control devices for which the FSCS
controls and/or displays status. These devices include Exhaust Fan, Supply Fan,
Zone Switch, VAV, Zone Smoke LED, and Firefighter Control.
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Standard Smoke Control Application Examples

To help you in designing your smoke control system, this section shows several

| approved smoke control examples, which comply with UL/ULC Listings. Keep in
mind that these are only examples. The mixture of components in your system can
differ. Be sure that your smoke control system complies with all device and
communication requirements and any local restrictions.

Smoke Control Application Overview

The smoke control Network Automation Engine (NXE) application provides
| smoke control for a building. The NxE FC Bus controllers provide field
connections. The LCT application provides basic HVAC and automatic smoke
control for the building. A smoke control NXE provides a connection to the FSCS,
| and the smoke control NxE application provides automatic smoke control and
firefighter manual override for the smoke control system.

Smoke Control Application File Location

These Metasys system smoke control applications are located on the Metasys
Branch Purchase Package (BPP) disk in the Metasys System Standard Smoke
Control Applications directory.

Smoke Control Application Types

There are three different smoke control applications, with each application being
designed for a specific building type.

Multi-Story Building

This smoke control application example uses a six-story building with dedicated
stairwell and elevator fans. It incorporates floor above-floor below pressurization
|  toachieve its smoke control. See Figure 120.

Warehouse

This smoke control application example uses a single-story warehouse and treats
the warehouse as a single zone. You can configure multiple zones, but when a
smoke control event occurs, even if it is only in one zone, all zones react as one

| and depressurize the warehouse. See Figure 9.

Single-Story Shopping Mall

This smoke control application example uses a single-story shopping mall with a
two-zone (North and South) Mall Common area and three stores (zones) on each
side of the common areas, for a total of six stores. When a smoke control event
occurs, it depressurizes the smoke alarm zone and pressurizes all surrounding

| areas. See Figure 150.
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FSCS Global Device Functions

Each fan switch, damper switch, Variable Air Volume (VAV) switch, and zone
switch on the FSCS performs its same function, regardless of the smoke control
application in which it is used. Command timing for each device type is also
application independent.

FSCS Panel and Point Auto Discovery

The FSCS panel comes mounted in an enclosure along with an MS-FEU1610-0U
MS/TP controller. The MS-FEU1610-0U is used as a communication interface
between the FSCS and a smoke control NXE. The MS-FEU1610-0U connects to
the FSCS using its SA bus and connects to the smoke control NXE using its FC
bus.

The FSCS is pre-programmed with the point list provided when the panel is
ordered. Once the FSCS is connected to the system, the panel and points can be
Auto Discovered using the Insert drop-down menu of the NxE.

FSCS Panel Controls and Indicators

The example FSCS panel in Figure 9 shows Floors 4 through Floor 6 of a multi-
story building. FSCS panels for a warehouse or a single-story shopping mall are
different and are shown in their respective smoke control application sections. The
FSCS is used in all three smoke control applications that are described in this
document and is responsible for all Sonalert® logic.

24  Metasys® System UL 864 9th Edition UUKL/ORD-C100-13 UUKLC Standard Smoke Control
Applications Application Note



Firefighters use the FSCS’s toggle switches to manually control fans, dampers, and
VAVs for each zone (one floor per zone, in this example). Each zone has a Zone
Switch that, depending on its setting, controls dampers and fans to pressurize,
depressurize, or purge a zone. A Trouble LED for each device illuminates when a
fan, damper, or VAV fails to achieve its commanded state or an automatic smoke
detector triggers smoke LEDs to illuminate. The LED value is set to 4 as described
in Table 6, and the Sonalert sounds. Pressing the Silence button on the FSCS panel
acknowledges the condition, silences the Sonalert, and changes the LED to a slow
blink. The LED remains on slow blink until it is commanded off. The panel starts a
timer and resounds the Sonalert within 24 hours if the LED is not turned off.

Elevator Fan

Stairwell Fan

D O:"t [\/,;\,80"
\\_/ uto \J'/II auto
Qoff — Cof
O Trouble FS c S O Trouble
< n 1 N\ 1
Damper 6-1 b 62 EF 61 O/
@ onn o (D)o VAV 61
uto —, U0pe 1 /QAuto A Qopen
‘—/ OClose ‘=’|\u/.|o*“‘° Coff VAV JOAuto
OTrouble Oclose O Trouble Oc'oge
O Trouble OTrouble
— 7 >
Damper 6-3 Zone 6 /' sF -1
p QOopen OPressurize ,\OOn
=) @Auto QAuto J@Auto
\_/ OcClose (ODepressurize \_/ Qoff 6th
O Trouble QO Purge OTrouble Osmoke Floor
< |ﬂl 1 N\ 1
Damper 5-1 EF 51 \/
Qopen Damper 52 _ Oon VAV 5-1
| @Auto (—\OOP"" =) @Aute — Oopen
\ =4 OcClose e/ OAuto Qoff VAV \_/Onulo
O Trouble Oclose O Trouble OClose
O Trouble OTrouble
Damper 5-3 Zone 5 /SF 5-1
- Qopen OPressurize Qon
15 @Aute QAuto (ﬁ |@Auto 5th
“~ Oclose O Depressurize ~ oo Floor
O Trouble QOPurge O Trouble O Ssmoke
= —
Damper 4-1 F 4- 1_\_)
Oopen Damper4-2 __ Oon VAV 4-1
(S oauo -, O0pen (=) @Auto —, Oopen
= Oclose S _)OMW Ooff ) @Auto
OTrouble OClose OTrouble | YAV © OClose
O Trouble O Trouble
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— Oopen OPressurize Qon
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" Oclose ODepressurize \h Qoff Floor
O Trouble OPurge O Trouble O Smoke
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Powe Plrogramming
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Figure 9: Example FSCS Panel (Warehouse)

Faults

Test

Panel
Enable

The Sonalert sounds if the FSCS Panel Enable key is turned from the Firefighter
Control position to the Auto position and all zone knobs and point toggle switches
are not set to Auto. The FSCS still goes into Auto mode, but the Sonalert reminds
the firefighter to set the manual smoke control switches to the Auto position.

The General Trouble LED illuminates to a fast blink if the FSCS panel loses
communications with the NXE to which it is physically connected.

Metasys® System UL 864 9th Edition UUKL/ORD-C100-13 UUKLC Standard Smoke Control

Applications Application Note

25



The Smoke LED for the zone illuminates when a smoke alarm is initiated by an
automatic smoke detector in the zone.

You can set the Trouble LEDs on the FSCS panel to the following values shown in
Table 6.

Table 6: FSCS Trouble LED Blink Conditions

FSCS Trouble LED Blink Condition Description

LED Value

1 LED is off Device or condition is inactive
2 LED is on continuously Device or condition is active
3 LED slow blink Acknowledged Condition

4 LED fast blink and Sonalert turned on Unacknowledged Condition

FSCS General Trouble LED

The General Trouble LED (Figure 10) flashes at a fast blink whenever the FSCS
panel loses communications with the NXE physically connected to the FSCS for
more than 200 seconds. Figure 11 shows the communication timing for the
General Trouble LED. The General Trouble LED also flashes at a fast blink if the
FSCS Panel Enable key is turned from the Firefighter Control position to the Auto
position and all zone knobs and point toggle switches are not set to Auto. The
FSCS still goes into Auto mode, but the General Trouble LED reminds the
firefighter to set the manual smoke control switches to the Auto position.

General
Trouble

Figure 10: FSCS General Trouble LED

FSCS Sonalert

The FSCS panel is responsible for all Sonalert logic. A Trouble LED illuminates
when a fan or damper fails to achieve its commanded state, and an automatic fire
detection device triggers an alarm. The LED value is set to 3 (fast blink), as
described in Table 6, and the Sonalert sounds. Pressing the Silence button on the
FSCS panel silences the Sonalert and changes the Trouble LED to a value of 4
(slow blink). The Trouble LED remains on slow blink until it is commanded off.
The panel starts a timer and resounds the Sonalert within 24 hours if the Trouble
LED is not turned off.

The Sonalert sounds if the FSCS Panel Enable key is turned from the Firefighter
Control position to the Auto position and all zone knobs and point toggle switches
are not set to Auto. The FSCS still goes into Auto mode, but the Sonalert reminds
the firefighter to set the manual smoke control switches to the Auto position.
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Communication Timing

T

IFC Fire /_\ /_\
Panel

On Loss of
comrmunication
to a Fire Panel,

you have S0

seconds to
annunciate the
Trouble at the
FSCS

On Loss of
communication
to an NAE, you

have 90
seconds to
annunciate the
Trouble at the
FSCS

On Loss of
communication
tothe FSCE,
you have 30
seconds to
annunciate the
Trouble/Alarm
at the NAE

Field

Cantraller

On Loss of
commmunication
to the Field
Caontroller, you
hawe 10
seconds to
annunciate the
Trouble at the
FECE

On a Trouble
far the output /
feedback
circuits on the
Field Caontroller,
you have 10
seconds to
annunciate the
Trouhble atthe
FSCs
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Figure 11: Communication Timing

Fire System Point Types

IFC Multistate Point from a Multistate Gateway

This point can be either a Zone, Detector, Module, or a Panel Information point.
Table 7: IFC Multistate Point State Table

BACnet Point State

State 1 - Normal

State 2 - Alarm

State 3 - Fault

State 4 - Disable
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IFC Point from a Life Safety BACnet Gateway
Life Safety points can be either a Detector, Module, or a Panel Information point.

Life Safety zones can only be a Zone.
Table 8: IFC Life Safety Point State Table
BACnet Point State

State 1 - Quiet

State 2 - PreAlarm

State 3 - Alarm

State 4 - Fault

State 5 - Fault PreAlarm
State 6 - False Alarm

State 7 - Not Ready

State 8 - Active

State 9 - Tamper

State 10 - Test Alarm

State 11 - Test Active

State 12 - Test Fault

State 13 - Test Fault Alarm
State 14 - Holdup

State 15 - Duress

State 16 - Tamper Alarm
State 17 - Abnormal

State 18 - Emergency Power
State 19 - Delayed

State 20 - Blocked

State 21 - Local Alarm

State 22 - General Alarm

State 23 - Supervisory

State 24 - Test Supervisory

Smoke Control Logic Programming Folders

Common Smoke Control Programming

The following folders contain programming that is common to all building types.
Use this programming to construct a smoke control system that is consistent with
the physical devices installed in the building. Automatic smoke control for each of
the three building types is explained in its respective section.

Main Smoke Control Folder

Each smoke control application has a main folder that contains all subfolders
required to program a smoke control system.
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FSCS Folder

FSCS Folder, Tree and Objects
Figure 12 shows the FSCS Tree folder and its objects.

-1 FSCS
=~ Zone Switch
43 Auto Smoke SeqReq

i1 FsCsZnRequest
<-#  FSCS Zone Control
L8 Zn Control
§ FSCS Zn Switch LED Type Select
4% Auto Smoke Elev Strwl Req
=1  Zone Smoke LED
- % IFC Zone Detector Trouble

¥ IFC zone Trouble Interlock
- §  3rd Party Zone Trouble Interlock
—-#&  Zone x Smoke
L@ Zone Smoke
<]  Firefighter Contral
-Tf  Programming Active
Q? Programming Active Interlock

-#g8  Firefighter Control

H- .',F FFC

----- v FSCS Type Selection
----- " FSCS Switch Type Selection
----- "G FSCSLED Type Selection
----- FSCS Feedback LED Status Behavior
=[]  Fire System Inputs
----- Q? Zone 1 3rd Party Zone Interlock
----- §  Zone 1IFC Zone Interlock
----- §  Zone 1 Smoke Interlock

Figure 12: FSCS Objects
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Zone Switch Folder

The Zone switch (Figure 13) is a four-position rotary switch with four LEDs. The
four switch positions are Pressurize, Auto, Depressurize, and Purge, each with its
associated LED.

ZONE 1

@ Pressurize
@ Auto
(O Depressurize
@ Purge
Figure 13: FSCS Zone Switch

Table 9: Zone Switch - 3-Position Rotary, 4 LEDs

Switch Switch Associated LED Description

Position | Setting With

1 Manual MS/TP banked | Pressurize llluminates the Pressurize LED when the switch
Pressurize LEDs is in position 1 and the associated feedback

point is correct.
Turns the Pressurize LED off when in any other
position.

2 Auto Auto llluminates the Auto LED when the switch is in
position 2 and the associated feedback point is
correct.

Turns the Auto LED off when in any other
position.

3 Manual Depressurize | llluminates the Depressurize LED when switch
Depressurize is in position 3 and the associated feedback
point is correct.

Turns the Depressurize LED off when in any
other position.

4 Manual Purge llluminates the Purge LED when switch is in
Purge position 4 and the associated feedback point is
correct.
Turns the Purge LED off when in any other
position.
FSCS Logic

The FSCS Logic section contains logic and configuration screens for the FSCS
Zone Switch and FSCS Zone Smoke LED.
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The FSCS Zone Control Switch main logic controls smoke for its individual zone.

See Figure 14.
Zn Control
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Figure 14: Zone 1 Control Switch Main Logic

» The Zone Control system block logic controls the FSCS Zone LEDs for the
zone, depending on the Firefighter Control Key setting (Figure 15).

» The Zone Purge LED is illuminated if the pressurize and depressurize points in
the field controller are true.

» The Zone Pressurize LED is illuminated if the field controller pressurize point
is true and the depressurize point is false. The Zone Depressurize LED on the
FSCS is illuminated if the field controller depressurize point is true and the
pressurize point is false.

* The Zone Auto LED is illuminated only if the Zone Switch on the FSCS panel
IS not set to Pressurize, Depressurize, or Purge.

» The Zone Pressurize, Zone Depressurize, and Zone Purge settings on the FSCS
panel are not functional unless the Firefighter Control Key has been turned to
Firefighter Control.

» If the Firefighter Control Key is set to Auto, the FSCS Request is set to 0. If the
Firefighter Control Key is set to Firefighter Control, the FSCS Request is set to
the values shown in Table 10, depending on the position of the Zone switch.

Table 10: FSCS Zonel Switch FSCS Request State Value

FSCS Zone 1 Switch Position | FSCS Request | Smoke Control Action
State Value
Pressurize 1 Zone 1 Supply Fan On
Auto 0 Auto Smoke Control
Depressurize 2 Zone 1 Exhaust Fan On
Purge 3 Zone 1 Supply Fan On and Zone 1 Exhaust Fan On
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Zone Switch Logic

Auto $mk Seq Req

FSCS PE Switch  »—(ED)
FSCS Sw LED Type >—ED

FSCS Zn Press

FSCS Zn Depress

FSCS Zn Purge

FSCS METP Converted Input
w

The Auto Smoke Seq Req is an auto smoke control request to pressurize or

Figure 15: Zone Control Block Logic

depressurize a zone (Figure 16).

1=Pressurize

. Auto Smoke Seq Req

hoRdE

Configuration

(®) Basic () Advanced

|
| Atiribute | value |

Object
MName Auto Smoke Seq Reqg
Description 0=Normal,1=Press,2=Depress
Object Type My
Object Category Fire

Display
Number Of States 5
States Text SMNVT HVAC Emergency

Default State

Relinguish Default
Restart Options

Restore Command Priority

Maormal

Operator Qverride
["] Demand Limiting
[] Load Rolling

[ Default

Figure 16: Auto Smoke Seqg Req

ZoneX Press LED
ZoneX Auto LED
ZaoneX Depress LED

ZoneX Furge LED

W FSCS Zn Reg
D=Auto

1=Pressutize

2=De-Pressurize

3=Purge

Zn METP C-LED

32  Metasys® System UL 864 9th Edition UUKL/ORD-C100-13 UUKLC Standard Smoke Control
Applications Application Note



The FSCS Zn Request is a manual FSCS Zone Switch request to pressurize,
depressurize, or purge a zone (Figure 17).

il FSCS Zn Request HOR &
Configuration
—— (#) Basic (_) Advanced
| Attribute | value Il
Object
MName FSCS Zn Request
Description 0=Mormal, 1=Press 2=Depress,3=Purge
Object Type Wy
Object Category Fire
Display
Number Of States 4
States Text States
Default State
Relinguish Default State 0
Restart Options
Restore Command Priarity Operator Override
["] Demand Limiting
[] Load Rolling
[ Default

Figure 17: FSCS Zn Reguest

The Auto Smoke Elev Strwl Req is an auto smoke control request to pressurize the
elevator shaft and stairwells (Figure 18).

=] Auto Smoke Elev Strwi Reg HoRg
Configuration
[ Edit | (®) Basic () Advanced
| Attribute | value I
Object
Mame Auto Smoke Elev Strwl Req
Description O=Mormal,1=Press 2=Depress
Object Type My
Object Category Fire
Display
Number Of States 5
States Text SNVT HVAC Emergency
Default State
Relinguish Default Mormal
Restart Options
Restore Command Priarity Cperator Override
["] Demand Limiting
[] Load Rolling
[] Default

Figure 18: Auto Smoke Elev Strwl Req
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FSCS Type Selection
This setting must be set to MSTP Converted.

el FSCS Type Selection MO RE
[ Edit | (®) Basic () Advanced
| Atribute | value |
Object
Mame FSCS Type Selection
Description 0=M2, 1= MSTP Converted
Object Type AV
Object Category Fire
Engineering Values
Min Value 0
Max Value 1
Display
Units
Display Precision 1s
COV Increment 0.01
Default State
Relinguish Default 1
Restart Options
Restare Command Priority D Operator Override
["] Demand Limiting
[] Load Rolling
Default

Figure 19: FSCS Type Selection

Zone Smoke LED Folder

The FSCS’s Zone Smoke LED is a single LED that illuminates when a trouble
condition exists within its Zone (Figure 26). Each zone has a Smoke LED.

@ Smoke
Figure 20: FSCS Smoke LED

Table 11: Smoke LED Alarm Sources

Alarm Source LED Status
Smoke Solid on when smoke is detected.
Off when smoke alarm is reset.
Zone Disabled from IFC Panel Flashes at fast rate when trouble exists.
Detector Disabled from IEC Panel When acknowledged, flashes at slower rate.

Off when trouble is cleared.

Panel Fault from IFC Panel

Zone Trouble from IFC Panel
Detector Trouble from IFC Panel

Network Communication Trouble from IFC Panel
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The Zone Smoke block controls the Zone’s Smoke LED on the FSCS (Figure 21).

Fresent “alue

nput e
REL
Zone Smoke
=t FI Simoke [ED]
one 1 3rd Party Zone [nterdock | anel T3 moke LED Present Walue
Frezent yape | ' @16
[ REL 7

one 1 IFT Fone Interfock
Present Value
nput He

0=LED Off (Na Alarm, Mo Trouble) |
1=LED On Steady (Fire Alarm, Na Trouble] |

IFC Fire Zone

[ REC ] (37 Party Zane Troube 2=LED Slow Flash (Acknowledged Trouble) |
Srd Farty Zone Trouble Interfock

F'relsenlt \R/af\‘ue I F& Fore Troubis 3=LED Fast Flash (Unacknowleged Trouble) ‘
SED npu ]

IFC Zone Trouble Interock |
Present alue
nput Fef
REL

Figure 21: Zone Smoke LED Main Logic

Zone Smoke LED Inputs
Table 12: Zone Smoke LED Inputs

Zone Smoke LED | Zone Smoke Block | Zone Output Value
Inputs Inputs Smoke
Block
Output
3rd Party Zone 3rd Party Fire Zone Smoke LED | 0 = LED Off (No Alarm, No Trouble)
Interlock 1 =LED On Steady (Fire Alarm, No trouble)
IEC Zone Interlock | IFC Fire Zone 2 = LED Slow Flash (Acknowledged Trouble)
3 = LED Fast Flash (Unacknowledged Trouble)
Zone Trouble 3rd Party Zone Trouble
Interlock
Zone Trouble IFC Zone Trouble
Interlock
IFC Panel Status IFC Panel Status

The Zone Smoke block logic (Figure 22) has the following settings:
» If the zone is in smoke control, turn the Smoke LED on continuously.
» If the panel status is bad, flash the Smoke LED.

* |f the zone is not in smoke control, turn the Smoke LED off.
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3rd Party Fire Zone _ﬂ

IFC Fire Zone ‘

3rd Party Zone Trouble

|

IFC Zone Trouble

IFC Panel Status *
R

Fire System Trouble

: Stake LED

Figure 22: Zone Smoke Logic

You must define either the IFC Zone Detector Interlock, IFC Zone Trouble
Interlock, 3rd Party Zone Interlock, or any combination of the three interlocks,

as required by the fire system of the smoke control site.

IFC Zone Detector Trouble Interlock Definition

The IFC Zone Detector Trouble Interlock Definition contains a point for each
detector in the zone (Figure 23). When a detector goes into alarm the FSCS
Trouble LED for that zone illuminates.

= IFC Zone Detector Trouble HOR &
| configuration | interlock Definition | Action Tables
|
Logic: | Match Any (OR
Item Aftribute Relatian Value Differential
1 LOOAD00M  PresentValue Equal Fault
2 LOO1D00Y  Reliability Equal Unreliable
3 LOO1D001  PresentValue Equal Disabled
4 LO0DMDOOY  Event State Equal Fault

Figure 23: IFC Zone Detector Interlock Definition
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IFC Zone Trouble Interlock Definition

The IFC Zone Trouble Interlock Definition contains a Present Value, Event State,
Out of Service, and Reliability point for each zone in the building and a point for
the IFC Zone Detector Trouble value. See Figure 24.

= IFC Zone Trouble Interiock Hoas
Configuration | Interlock Definition | _Action Tables

Logic: | Match Any (OR)

| item | Atribute | Relation | value Differential
1 IFC Zone Detector Trouble  PresentValue Egual True
2 ZONEODOOOD PresentValue Equal Fault
3 ZONEODODOD Reliability Egual Unreliable
4  ZOMEOQOQOD Event State Equal Fault
5  ZONEODOOQOD PresentValue Equal Disabled
§  ZOMNEODDD Out Of Service Equal True

Figure 24: IFC Zone Trouble Interlock Definition
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3rd Party Zone Trouble Interlock Definition

The 3rd Party Zone Trouble Interlock Definition contains an optional, third-party,
normally open (N.O.) contact input connection, and a point to monitor the field
controller offline status (Figure 25). If the third-party point goes unreliable or the
field controller monitoring the third-party point goes offline, the Zone LED
illuminates.

=] 3rd Party Zone Trouble Interiock 0 E
[_Conﬂguration I Interlock Definition I Action Tables
|~
Logic: [ Match Any (OR)
Item Attrioute Relation | Value Differential

1 3rdF1-S  Event State Equal Fault

2 3rdF2-S  Event State Equal Fault

3 3rdF1-3  Qut Of Service Equal True

4 3rdF2-S  Out Of Service Equal True

5 3rdF1-8  Reliability Equal Unreliable
i} 3rdF2-5  Reliability Equal Unreliable
7 3rdF1-8  Status Equal Offline

2 3rdF2-5  Status Equal Offline

9 3rdF1-5  Event State Equal Fault

10  3rdF2-§ Event State Equal Fault

1 3rdF1-5  Out Of Service Equal True

12 3rdF2-5  Cut Of Service Equal True

13 3rdF1-8  Reliability Equal Unreliable
14 3rdF2-3  Reliability Equal Unreliable
15  3rdF2-S  Status Equal Offline

16  3rdF1-8  Status Equal Offline

Figure 25: 3rd Party Zone Trouble Interlock Definition
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Firefighter Control Folder

IMPORTANT: This folder is only found in the smoke control NxE that is
directly connected to the FSCS.

The Firefighter Control switch is a two-position key switch on the FSCS. The two
switch positions are Auto and Firefighter Control, each with its associated LED
(Figure 26).

Auto

Firefighter
Control

Figure 26: FSCS Firefighter Control Switch

Table 13: Firefighter Control Switch - 2-Position Key Switch, 2 LEDs

Switch Switch Associated LED Description

Position | Setting | With

1 Auto MS/TP banked | Auto llluminates the Auto LED when the switch is in position 1.

switch Turns the Auto LED off when in any other position.
2 Firefighter Firefighter | llluminates the Firefighter Control LED when the switch is
Control Control in position 2.

Turns the Firefighter Control LED off when in any other
position.

Note: The Sonalert alarm sounds if the FSCS Firefighter Control key is turned
from the Firefighter Control position to the Auto position and all zone
knobs and point toggle switches are not set to Auto. The FSCS still goes
into Auto mode, but the Sonalert alarm reminds the firefighter to set the
manual smoke control switches to the Auto position. The General Trouble
LED also flashes at a fast blink if the FSCS Panel Enable key is turned
from the Firefighter Control position to the Auto position and all zone
knobs and point toggle switches are not set to Auto. The FSCS still goes
into Auto mode, but the General Trouble LED reminds the firefighter to set
the manual smoke control switches to the Auto position.
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Firefighter Control Logic

The FSCS Fighter Control main logic turns the Firefighter Control Auto LED on if
the Firefighter Control key is off. It turns the Firefighter Control LED on if the
Firefighter Control Key is on. The Programming in Progress LED automatically
flashes when you upload or download to any field controller or supervisory
controller. If you edit the LCT while the system is live, manually command the
Programming in Progress LED to Fast Flash. See Figure 27.

FFC
Firefighter Contral sw | Firemans Key LEDs
Present Value {_Firefighter Control > [_FFT Aute LED > Fresent Value
"Tnput Ref" | | | @16 Output Ref
REL — [ PgmActive > [ FFCLED %
: [[Programming in Prodress LED
FPgm Active LED Present Walue
@16 Output Ref

Programming Active |

Present Value

"Input Ref” |

REL

Figure 27: Firefighter Control Main Logic
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FFC Block Input and Outputs
Table 14: FFC Block Inputs

Inputs FFC Block Inputs | Description
Firemans Key Firefighter Control Current switch setting on the FSCS Panel Enable switch
Programming Active | Pgm Active Status of current system programming activities

False = Programming Not Active
True = Programming Active LED illuminates

Table 15: FFC Block Outputs
FFC Block Outputs Description
Outputs

FFC Auto LED | Firemans Key Auto Ind Controls the FSCS Panel Enable Auto LED
False = FSCS Panel Enable Auto LED off
True = FSCS Panel Enable Auto LED illuminates

FFC LED Firemans Key FFE Ind Controls the FSCS Panel Enable Firefighter Control LED
False = FSCS Panel Enable Firefighter Control LED off
True = FSCS Panel Enable Firefighter Control LED illuminates

Pgm Active Programming Panels Ind | Controls the FSCS Programming in Progress LED
LED False = Programming in Progress LED off
True = Programming in Progress LED illuminates

FFC Block Logic
The FFC block logic is shown in Figure 28.

. FFC Auto LED

Firefighter Control FFC LED

Pgm Active * Pgm Active LED

3

Figure 28: FFC Block Logic
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Programming Active

=] Programming Active ﬁﬁﬂﬁ

Configuration
[—— (®) Basic () Advanced
| Atiribute | value |
Object
Mame Programming Active
Description O=Mot Prgmng System, 1=Prgmng System
Object Type BV
Object Category Fire
Engineering Values
| Min Off Time 0 seconds
Min On Time 0 seconds
Display
States Text Inactive Active
Default State
Relinguish Default Inactive
Restart Options
Restore Command Priority Operator Qverride
["] Demand Limiting
[] Load Rolling
[] Default

Figure 29: Programming Active

Programming Active Interlock

I_- Programming Active Interlock ﬁi hﬁ@
Configuration | Interlock Definition |_Action Tables

| =
Logic: | Match Any (OR) -
| Item Attribute Relation | Value Differential
1 MAEUUKLT  System Status Equal Download In Progress
2 MAEUUKLZ  System Status Equal Download In Progress
3 NAEUUKL3  System Status Equal Download In Progress
4 MAEUUKL4  System Status Equal Download In Pragress
5 NAEUUKLS  System Status Equal Download In Progress
[ NCEUUKLE System Status Equal Download In Progress
T FEC-21 JCl System Status  Equal Code Download
8 VMA-22 JCI System Status  Egual Code Download
9 1OM-23 JCI System Status  Egual Code Download
10 FEC-24 JCI System Status  Equal Code Download
11 FSCS5-6 JCI System Status  Egual Code Download
12 FEC-21 JCI System Status  Egual Boot Code Download
13 VMA-Z22 JCl System Status  Egual Boot Code Download
14 10M-23 JCI System Status  Egual Boot Code Download
15 FEC-24 JCI System Status  Equal Boot Code Download

Figure 30: Programming Active Interlock
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Fire System Inputs Folder
You must define either the Zone x IFC Interlock or the Zone x 3rd Party Zone
Interlock or both as required by the fire system of the smoke control site.

Zone x IFC Zone Interlock Definition

The IFC Zone Interlock Definition includes all zones, detectors, or a combination
of both, for the smoke control area (Figure 31).

=1 Zone 1 IFC Zone Interlock OB E
[ configuration | interlock Definition | Action Tables

Logic: | Match Any (OR)

ltem Attribute Relation | Value Differential
1 ZOMNEDOOD  PresentValue Equal Alarm

Figure 31: IFC Zone Interlock Definition
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Zone x 3rd Party Zone Interlock Definition

The Zone 1 3rd Party Zone Interlock Definition includes points for an optional
third-party fire system and normally open (N.O.) dry-contact input connections
(Figure 32). Multiple third-party fire points are allowed per zone and multiple
zones are allowed per smoke control area.

= Zone 13rd Party Zone Interlock 0 B@E
Configuration_| Interlock Definition |_Action Tables

Logic: | Match Any (OR)

[tem | Attribute Relation | value | Differential
1 3rdF1-5  PresentValue Eqgual Alarm
2 3rdF2-3 PresentValue Egual Alarm
113 3rdF1-8 PresentValue Egual Alarm
4 3rdF2-5 PresentValue Eqgual Alarm

Figure 32: 3rd Party Zone Interlock Definition

Zone X Smoke Interlock Definition

The Zone Smoke Interlock Definition includes the Zone 3rd Party Zone Interlock
and the IFC Zone Interlock (Figure 33).

= Zone 1 Smoke Interlock poas
Caonfiguration I Interlock Definition I Action Tables I Alarm

L

Logic: | Match &ny (OR)

| item Attribute Relation | value | Differential
1 Zone 1 3rd Party Zone Interlock PresentValue  Equal True
2 Zone 1IFC Zone Interlock PresentValue Egual True

Figure 33: Zone Smoke Interlock Definition
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Floor Com Monitor Folder

IMPORTANT: This folder is only found in the smoke control NxE that is
directly connected to the FSCS.

Figure 34 shows all of the objects associated with the Floor Com Monitor.

=1 FIrCom Monitor
=~ FIr
j’ Supervsry Ctir Monitor
- §  TBLLED Contral
-1 P2
—-¥  FlIr2 TBL LED Control
“d  TBL LED Control
- g% FIrTBL LED Control
- §  Supervsry Ctir 1 Monitor
§  cfir1 TBL LED contral
- Supervsry Ctir 2 Monitor
- §  Ciir2 TBL LED Control
-1 FIa
%@  FIr3 TBL LED Control
-4 FIrTBL LED Contral
- Supervsry Ctir 1 Monitor
- §  Cfir 1 TBL LED Control
- Supervsry Ctir 2 Monitor
- §  Cfir2 TBL LED Control
S0 Fird
+-%%  Fird TBL LED Control
- §i&  FIrTBL LED Contral
- § Supervsry Ctir 1 Monitor
§  ctr17BLLED control
- & Supervsry Ctir 2 Monitor
- §  Clir2 TBL LED Control
-1 FIs
i FIr5 TBL LED Control
- @ FIrTBL LED Control
- Supervsry Ctir 1 Monitor
- §  Ciir 1 TBL LED Contral
- & Supervsry Ctir 2 Monitor
- §  Clir2 TBL LED Control
2~ FIrG
& FIr6 TBL LED Control
@  TBL LED Control
-4 FIrTBL LED Contral
§  Supewsry Ctir 1 Monitor
§  cfir1 TBL LED contral
- Supervsry Ctir 2 Monitor
£
¥

Cilr 2 TBL LED Contral
Supervsry Ctir 3 Monitor
,ﬁ’ Cilr 3 TBL LED Contral

Figure 34: Floor Com Monitor Folder

These interlocks monitor the status of each supervisory controller. Should a
controller become unreliable, the interlocks illuminate all FSCS Trouble LEDs that
are associated with the failed controller.
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Supervisory Ctlr Monitor Interlock Definition

The Supervisory Ctlr Monitor Interlock Definition monitors the status of the
supervisory controller (Figure 35).

|= Supervsry Ctir 1 Monitor ﬁ O ﬁﬁ
Configuration | Interlock Definition | _Action Tables

_———
Logic: | Match Al (AND)
| item | Atiibute | Relation | value Differential
1 NAEUUKLZ Status  Equal  Offine
2 MAEUUKLZ  Status Equal Unreliable

Figure 35: Zone Smoke Interlock Definition

Controller 1 Trouble LED Control

The Controller 1 Trouble LED Control is the input to the TBL LED Control LCT
Logic which indicates when the Supervisory Ctrl Monitor Interlock is unreliable.

Ctir 1 TBL LED Control

i

= ... BoBa
Configuration ] Interlock Definition ] Action Tables

Logic; | Match All (AND)

| item

Attribute

Relation | Value Differential

1 Supervsry Clir 1 Monitor  Status Equal

Unreliable

Figure 36: Ctlr 1 Trouble LED Control
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Floor Trouble LED Control Action Table

The Floor Trouble LED Control Action Table defines which trouble LEDs are
associated with the failed NxEs (Figure 37).

L}
[ configuration | Action Taoi

FIr TBL LED Control MORE
es

|

States Text: States

Number of States: 4

Relinquish Default: State 0

All Commands Priority: 15 (Default)
{Uncheck to specify individual priorities)
Actions for Condition: State 0
ltem | Command | Prigrity | Delay
2nd Fl Smoke LED Release Operator Override 0 seconds
2nd FI VAY 2-1 Fault LED Release Operator Override 0 seconds
2nd FI SF 2-1 Fault LED Release Operator Override 0 seconds
2nd FI EF 2-1 Fault LED Release Operator Override 0 seconds
2nd FI Dmpr 2-2 Fault LED  Release Operator Override 0 seconds
2nd FIDmpr 2-3 Fault LED  Release Operator Override 0 seconds
2nd FI Dmpr 2-1 Fault LED  Release Operator Override 0 seconds
Actions for Condition: State 1
ltem | Command | Priority | Delay
2nd Fl Smoke LED Release Operator Override 0 seconds
2nd FI SF 2-1 Fault LED Release Operator Override 0 seconds
2nd FIDmpr 2-2 Fault LED'  Release Operator Override 0 seconds
2nd FI Dmpr 2-3 Fault LED*  Release Operator Override 0 seconds
2nd FI Dmpr 2-1 Fault LED  Release Operator Override 0 seconds
ond FIVAY 21 FauitLED ~ Operator Override 2 seconds
Value: 3
ondFIEF 2-1Faut LEp ~ Operator Override 2 seconds
Value: 3 -

Figure 37: Floor TBL LED Control Action Table
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Trouble LED Control Logic

T T o* 0
" '
NAE Z Trouble {T2)

Figure 38: Trouble LED Control Logic

Trouble LED Control Block

Ctlr 1 TEL LED Cantrol | TBL LED Control
Present value |
Input Ref
REL e v’

HA h

Present Value

Inout Ref l _
REL

Firefighter Control sw
Present walue
Input Ref

FEL

Figure 39: Trouble LED Control Block

@16

' TBL LED MCO

Fir TEL LED Control
Present Walue

Qutput Bef
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WDT Schedule Folder

The WDT Schedule folder contains the weekly test schedule for all dedicated
smoke control equipment for this NXE.

To assign schedule day and times for the weekly dedicated test to run:

1. From the WDT Schedule, set the desired day and time for the test to run from
the Weekly Schedule Display Mode.

=] WDT Schedule HoORE
||
| Atribute | value | |
Operation And Display
Effective Period any month any date any year - any month any date any year
Schedule Qutput Type Derived from Key ltem
Default Schedule Command Release
States Text Disable Enable

Display Mode 'Weekly Schedule A

*Monday*
Tuesday
Wednesday
Thursday
Friday
Saturday
Sunday

Figure 40: WDT Weekly Schedule
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2. From the Scheduled Items Display Mode, add the desired WDT Enable point
for all dedicated smoke control equipment controlled by this NXxE.

Schedule I Configuration

WDT Schedule 0= |

| Attribute

| value

Effective Period

States Text

Operation And Display

Schedule Quiput Type
Default Schedule Command

any month any date any year - any month any date any year
Derived from Key ltem

Release

Disable Enable

________________

| |-
ltam Name Scheduled Atiribute
A3 WDT Enable Present Value
WDT Enable PresentValue
Figure 41: WDT Scheduled Items
AHU Folder

The AHU folder contains subfolders for the devices that physically define the

AHU type.

AHUs configurations vary as required by the type of unit physically installed in the
smoke control area. Use the fan, damper, and VMA logic folders to match the
physical AHU configuration of the smoke area.

=@

e

e OO OO oy OO oy OO OO OO

PePPPRDE

AHU

RAD

Emergency Shutdown Contral
SF

OAD

ViAs

EAD

EF

Figure 42: AHU Folder Tree
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Emergency Shutdown Control
The Emergency Shutdown Control folder is one of the AHU subfolders.

The Emergency Shutdown status point is used by the fan, damper, and Vxx control
logic to shutdown the AHU (Figure 43).

bl Emergency Shutdown MO RE
Configuration
| Edit ] (®) Basic () Advanced
| attribute | value I
Object
MName Emergency Shutdawn
Description
Object Type AV
Object Category Fire
Engineering Values
i Min Value 0.0
Iax Value 1.0
Display
Units
Display Precision 10ths
COV Increment 0.01
Default State
Relinguish Default 0.0
Restart Options
Restore Command Priority Operator Qverride
[7] Demand Limiting
[] Load Rolling
[ Default

Figure 43: Emergency Shutdown Status Point
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The Emergency Shutdown Interlock Definition contains any condition that causes
an emergency shutdown of the AHU to prevent physical damage to the AHU and
associated ductwork (Figure 44). This interlock sets the value of the Emergency
Shutdown status point.

I_- Emerg Shutdown Interlock L BoBRE
Configuration I Interlock Definition I Action Tables I Alarm

d All Commands F‘riorit',.':I 16 (Default)
——

(Uncheck to specify individual priorities)

Actions for Condition: True

Item | Command | Priority Delay
Adjust F (Na -
Emergency Shutdown — 16 (Default) 0 seconds

Actions for Condition: False

Item | Command | Priority Delay
Adjust F (Na -
Emergency Shutdown — 16 (Default) 0 seconds

Figure 44: Emergency Shutdown Interlock Definition
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Fan Folder

Fan Objects

Figure 45 shows all objects associated with any fan type. The FSCS folder is

shown since some of the fan’s logic references these points.

FSCS

-1 Zone Switch

----- 33 Auto Smoke SeqReq
----- 1% FacsZnRequest
—-%8  FSCS Zone Control
‘-d@  Zn Control
----- ' FSCS Zn Switch LED Type Select
""" }3 Auto Smoke Elev Strwl Reg

-] Zone Smoke LED

----- §  IFC Zone Detector Trouble

----- §  IFC zone Trouble Interlock

----- §  2rdParty Zone Trouble Interlock
—I-#gE  Zone x Smoke

L-#R  Zone Smaoke

----- ' FSCS Type Selection

----- § FSCS3 Switch Type Selection

s  FSCSLED Type Selection

E FSCS Feedback LED Status Behavior

Fire System Inputs
§  Zone 1 3rd Party Zone Interlock
Q? Zone 1IFC Zone Interlock
§  Zone 1 Smoke Interlock

-3

.....
.....

4

.....
.....

7

Fan Profile
Fan Type
Fan FB
AHU Fan Type
Analog FB Type
2 Speed Fan Speed Selection
Strwl Elev Fan
FSCS
Fan Cmd MCO
Man Fn Srt Intrick
Intrick Dmpr Opn Req
FSCS Switch Type Selection
FSCS LED Type Selection
Trouble
Cmd Retries
Fan Trouble
WoOT
WDT Enable
WDT Complete
WDT Failure FSCS or Smk Cmd
WDT Failure Status Trouble
WDT Fan On Cmd
WDT Fan Off Cmd
WDT Test Sequence
WDT Failure Sequence
Fan Smaoke Cnitrl
Fan Profile
Trouble
FSCS

Figure 45: Fan and Related Fan Objects
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Fan Response Timing

Manual Fan Command Timing
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Automatic Fan Command Timing

V&_Automatic_Fan_Cmd
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Fan Switch

The FSCS’s Fan switch, used for supply and exhaust fans, is a three-position
toggle switch with four LEDs (Figure 48). The three switch positions are On, Off,
and Auto, each with its associated LED. The Trouble LED illuminates when
trouble is present for the fan. Its flash rate shows its acknowledged/
unacknowledged status.

SF 11

©On
) ) @Auto
L oo
@ Trouble

Figure 48: FSCS Fan Switch

Table 16: Fan Switch - 3-Position Toggle, 4 LEDs

Switch
Position

Switch
Setting

Associated
With

LED

Description

1

Manual On

Auto

Manual Off

MS/TP banked
LEDs

On

llluminates the On LED when the switch is in position
1 and the associated feedback point is correct.
Turns the On LED off when in any other position.

Auto

llluminates the Auto LED when the switch is in
position 2 and the associated feedback point is
correct.

Turns the Auto LED off when in any other position.

Off

llluminates the Off LED when switch is in position 3
and the associated feedback point is correct.
Turns the Off LED off when in any other position.

N/A

N/A

Single LED

Trouble

Flashes at a fast rate when Trouble exists.

When acknowledged, flashes at a slower rate.
Turns the Trouble LED off when the Zone’s Trouble
is cleared.
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Fan Logic

The Fan main logic is shown in Figure 49. This logic is used for all fan types in all
three smoke control application programs. Logic settings are used to program
whether the fan is a Supply Fan, Exhaust Fan, Elevator Fan, or Stairwell
Pressurization Fan. Additional program settings provide the specifics for each fan
type and its use.

The FSCS Supply Fan 1 main logic consists of the fan inputs (Figure 50), Profile
block (Figure 51), FSCS block (Figure 53), Trouble block (Figure 58), and the fan
outputs that include the Fan Cmd MCO that commands the field controller points.
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Fan Logic Inputs

Figure 50 shows fan logic inputs for all possible fan types, with exceptions noted
to the right. For example, selecting an exhaust fan does not display any of the

inputs associated with an elevator or stairwell fan.

Firefighter Contral 2
Fresent Walue FFC:2
Input Ref
REL

Auto Smoke Elev Stnul Re

FSCS Zn Request| )
Prelsentt\éfalfue FECEzn ReaZ) Not Elevator or Stairwell Fan
npu &
FEL

Prezent Walue uto Smoke Press Reg:2

Input Ref
REL

Emergency Shutd awn
Present Walue Emrg Shidwn
Input Ref
EL

Auto Smoke Seq Reg
Prezent Walue uto Smk Seq:?
Input Ref
EL

FECS Switch Type Selection]

Fresent Walue FSCS Switch Typez)

Input Ref
REL

FSCS LED Type Selection
Fresent Value
Input Ref
REL

WD T Enable

Present Walue DWNTE:2
Input Ref
REL

WDT Fan On Cmd
Frasent Valua
Input Ref
REL

WDT Fan Off Cmd
Fresent Yalue LN - Cf
Input Ref
REL

2nd FI SF 2-1 On_Off am
Prezent Walue MSTF C Switch:Z)
Input Ref
REL

[AHU Fan Type
Present Walue AFT
Input Ref
REL

Fan Type

Frezent Walue
Input Ref
EL

Sl Elew Fa

Present \Walue SEF
Input Ref

REL

2 Speed Fan Speed Selection
Present WValue 2 SPD Select
Input Ref 1
REL

Fan FB

Present Walue FFE
Input Ref
REL

SF-5
Fresent Walue Fn FB Stat )
Input Ref
REL

Analog FH Type
Fresent Walue
Input Ref
REL

Fan Cmd MCO
Fresent Walue
Input R ef
REL

Present‘\!alue Fn Cmd Stat
Input Ref
REL

Fan Trouble

Prezent Walue
Input Ref
EL

Cmd Retries

Fresent Yalue Cmd Retry )
Input R ef

REL

EMERGENCY-MODE
Present Walue Zn Mod Cmd
Input Ref
REL

han Frn Sr Intrick
Prezent Walue Man Frn Strt Interlck )
Input Ref
REL

Elevator or Stairwell Fan Only

Figure 50: Fan Logic Inputs (Dry Contact Feedback)
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Fan Input Connections List

Table 17 shows the Fan’s inputs and their control system block connections.

IMPORTANT: Fans that are incorrectly configured prevent proper smoke control
sequence operation.

Table 17: Fan Input Connections (Part 1 of 4)

LED Bank (AUTO, ON,
OFF)

2 = MSTP Converted 2 Position
LED Bank (ON, OFF)

Input All Possible | Label Description Control | Control
Source Fan Inputs System | System
Block Block Input
FSCS Firemans Key | FFC:2 Panel enable keyswitch FSCS FFC
Controller position Trouble FFC
States:
0 = Auto
1 = Firefighter Control
Zone Switch | FSCS Zn FSCS Zn Req:2 Zone request to control fan FSCS FSCS Zn Switch
Folder Request States: Req
0 = Normal Trouble | FSCS Zn Switch
1 = Pressurize Cmd
2 = De-pressurize
3 = Purge
Zone Switch | Auto Smoke Auto Press Req Auto smoke pressurization FSCS Auto Strwl Elev
Folder Elev Strwl Request Press Req
Req (Elev or SW Fan ONLY)
States:
0 = Normal
1 = Pressurize
AHU Emergency Emrg Shtdwn Interlock to do an emergency FSCS Emergency
Emergency | Shutdown shutdown of the AHU Shutdown
Shutdown States:
Control 0 = AHU run enable
Folder 1 = Emergency AHU shutdown
Zone Switch | Auto Smoke Auto Smk Seq:2 | Auto smoke control request FSCS Auto Smk Seq
Folder Seq Req States: Req
0 = Normal Trouble | Auto Smk Seq
1 = Pressurize Req
2 = De-pressurize
The main FSCS Switch | FSCS Switch Sets the FSCS Switch type FSCS FSCS Switch
FSCSfolder | Type Type:2 Selections:1 Type
of the NxE | Selection 0 = Individual Binary Input for | Trouble | FSCS Switch
phy y each switch position. Type
connected _ .
to the FSCS 1=MSTP Con.verted 3 Position
Banked Switch (AUTO, ON,
OFF)
2 = MSTP Converted 2 Position
Banked Switch (OFF, ON)
The main FSCS LED FSCS LED Type | Sets the FSCS LED type FSCS FSCS LED Type
FSCSfolder | Type ' Selections:1
OLtZ?CZI)I(E Selection 0 = Individual Outputs for each
phy Y feedback status of the fan.
connected _ o
to the FSCS 1 = MSTP Converted 3 Position
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Table 17: Fan Input Connections (Part 2 of 4)

0 = Dry contact
1 = Analog signal
2 = Differential pressure sensor

Input All Possible | Label Description Control | Control
Source Fan Inputs System | System
Block Block Input
Fan WDT WDT Enable DWTE:2 Enables the Weekly Dedicated | FSCS WDT Enable
Folder Test Trouble | WDT Enable
States:
0 = Normal
1 = Test enable
Fan WDT WDT Fan On | DWT-On Logic command to turn the fan | FSCS WDT On Cmd
Folder Cmd On for a Weekly Dedicated Test
States:
0 = Normal
1=0n
Fan WDT WDT Fan Off | DWT-Off Logic command to turn the fan | FSCS WDT Off Cmd
Folder Cmd Off for a Weekly Dedicated Test
States:
0 = Normal
1 = Off
FSCS Fan Ctrl On MSTP C Switch:2 | FSCS control switch for any fan | FSCS MSTP Fan SWC
Controller Off Switch type 3
(HVAC, elevator, or stairwell) Trouble EASTP Fan SW
States:
0 = Auto
1=0n
2 = Off
Fan Profile | AHU Fan AFT Selects the AHU fan type Profile AHU Fan Type
Folder Type Selections?:
0 = Supply fan
1 = Exhaust fan
Fan Profile | Fan Type FT Selects the physical fan type Profile Fan Type
Folder Selections!: Selection
0 = Constant volume fan
1 = Variable speed fan
2 = 2-Speed fan
Fan Profile | Strwl - Elev SEF Selects building fan type Profile Elev or Strwl
Folder Fan Selections!: Fan
0 = HVAC fan
1 = Elevator fan
2 = Stairwell fan
Fan Profile | 2 Speed Fan 2 SPD Select Selects 2 speed fan speed Profile 2 Speed Fan
Folder Speed Selections!: Speed Selection
Selection 0 = Slow
1 =Fast
Fan Profile Fan FB FFB Selects fan feedback type Profile Fan FB Type
Folder Selections?:
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Table 17: Fan Input Connections (Part 3 of 4)

States:

0 = Auto

1 = On (Constant Volume)
2 = Off (CV or 2-Speed)

3 =VFD 100%

4 =VFD 0%

5 = Emergency Shutdown

6 = Pressurize (Zone Switch)
7 = De-pressurize (Zone
Switch)

8 = Purge (Zone Switch)

9 = Pressurize (Auto Smoke
Sequence)

10 = De-pressurize (Auto
Smoke Sequence)

11 = 2 Speed Fan - Slow

12 = 2 Speed Fan - Fast

13 =WDT Fan On

14 = WDT Fan Off

Input All Possible | Label Description Control | Control
Source Fan Inputs System | System
Block Block Input
Fan Field Fan Status Fn FB Stat Fan command feedback status. | Profile Input Options:
Controller SF-S State is determined by the Dry Contact FB
RE-S physical fan type installed in the DP sensor FB
field. Resistive FB
Feedback Options: Current FB
Dry contact Voltage FB
DP sensor Percentage FB
Resistive Frequency FB
Current RPM FB
Voltage
Percentage
Frequency
RPM
Fan Profile | Analog FB AFBT Analog feedback type Profile Analog Signal
Folder Type Selections?: Type
0 = R (Resistance)
1 =1(Current)
2 =V (Volts)
3 = % (Percentage)
4 = Freq (Frequency)
5=RPM
Fan FSCS Fan Cmd FMCO State of the logic fan start/stop | Profile Fan MCO Status
Folder MCO point in the NxE
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Table 17: Fan Input Connections (Part 4 of 4)

stops continuous fan operation.
States:

0 = Fan start disabled

1 = Fan start enabled

Input All Possible | Label Description Control | Control
Source Fan Inputs System | System
Block Block Input
Fan Field Fan Fn Cmd Stat State of the fan start/stop point | Profile Fan Cmd Status
Controller Command in the field controller. State is
SF-C determined by the physical fan
RE-C type installed in the field.
Fan Trouble | Fan Trouble Tbl In Fan trouble condition met Trouble Trouble Input
Folder States:
0 = Normal
1 = Trouble condition
Fan Trouble | CMD Retries | Cmd Retry Accumulator for the number of | Trouble Cmd Retries In
Folder command retries. Value clears
when the command is satisfied
or the condition requiring the
command is no longer active.
Fan Field Emergency Zn Mode Cmd Emergency HVAC command Profile Zn Mod Cmd
Controller Mode point inside the controller
States:
0 = Normal
1 = Pressurize
2 = De-pressurize
3 = Purge
4 = Shutdown
Fan FSCS Man Fn St Man Fn Strt Any safety condition that either | FSCS Man Fan Start
Folder Intrick Interlck prevents the fan from starting or Interlock1

1. All Selections must be configured during the initial fan programming. Set the point’s default value to the same
value as the desired setup value to ensure the selection is maintained in the event of an NxE restart. Archive and
upload the NxE database to the SCT database to save all changes for the fan configuration to prevent overwriting
desired values on a download to the NxE.
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Fan Profile Block

Figure 51 shows the Fan Profile block with its inputs and outputs.

Fan Profile
AFT AHUF2 FTVFE—> I_chmﬁmﬂr@—otum
: —m
{SEF +—{ EIEvor 5t AWl Fan > an Running FRS 2

(2 SPD Select

FnFB Stat Bry tontact FB

0.0
ensor peed Fan Speed 9wt FSCmd

AFET

}}

Resistive FB

FMED

Fr Cmid Stat Fan Cm« Status

[

S/

Zn Mod Crnd

i

Figure 51: Fan Profile Block
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Fan Profile Block Inputs

Table 18: Fan Profile Block Inputs (Part 1 of 2)

Fan Inputs Label Description
AHU Fan Type | AFT Sets AHU Fan Type from the Fan Profile folder's AHU Fan Type point
0=N/A
1 = Supply Fan (Default)
2 = Exhaust Fan
Fan Type FT Sets the physical Fan Type from the Fan Profile folder’s Fan Type point
Selection 0 = Constant Volume
1 =2 Speed
2 = Variable Speed Drive
Elev or Strwl SEF Sets the Fan, from the Fan Profile folder’s Strwl Elev Fan point, as either an
Fan Elevator Fan or a Stairwell Fan
0 = N/A (Default) Fan is neither Elevator or Stairwell Pressurization Fan
1 = Elevator Fan
2 = Stairwell Fan
2 Speed Fan 2 SPD Select | Sets the speed of a 2 Speed Fan from the Fan Profile folder’s 2 Speed Fan
Speed In Speed Selection point, for a smoke event
0 = Slow Speed
1 = Fast Speed
Fan FB Type FFB Sets the Fan Feedback Type from the Fan Profile folder’'s Fan FB point
0 = Dry Contact
1 = Analog Signal
2 = DP Sensor
Dry Contact Fn FB Stat Status of the fan field controller’s feedback point
FB Fan Feedback Input active when Fan FB Type is set to Dry Contact
0 = Dry Contact (Default) CT Dry Contact, Aux Contact on Motor Starter,
Flow Switch, DP Switch
DP Sensor FB | Fn FB Stat Status of the fan field controller’s feedback point
Fan Feedback Input active when Fan FB is set to Differential Pressure
2 = Differential Pressure Switch
Note: To change the On setpoint of the DP signal, change the constant for
that signal input.
Analog Signal | AFBT Fan Feedback Input active when Fan FB is set to Analog Signal
Type 1 = Analog Feedback
Sets Analog Signal Input Type when Fan FB is set to Analog Signal
Resistive FB Fn FB Stat Status of the fan field controller’s feedback point
Analog Signal Input - 0 = Resistive Feedback (Default) - Based on 0 to 135
ohm, nominal
Current FB Fn FB Stat Status of the fan field controller’s feedback point
Analog Signal Input - 1 = Current Feedback - Based on 4 to 20 mA, nominal
Voltage FB Fn FB Stat Status of the fan field controller’s feedback point
Analog Signal Input - 2 = Voltage Feedback - Based on 0 to 10 Volts, nominal
Percentage Fn FB Stat Status of the fan field controller’s feedback point
FB Analog Signal Input - 3 = Percentage Feedback - Based on 0 to 100%
Frequency FB | Fn FB Stat Status of the fan field controller’s feedback point
Analog Signal Input - 4 = Frequency Feedback - Based on 0 to 60 Hz
RPM FB Fn FB Stat Status of the fan field controller’s feedback point

Analog Signal Input - 5 = RPM Feedback - Based on motor name plate data
3,600 RPM maximum
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Table 18: Fan Profile Block Inputs (Part 2 of 2)

Fan Inputs Label Description
Fan MCO FMCO Fan MCO command from the Fan FSCS folder’s Fan MCO point to field
Status controller’s fan point

0 = Auto

1=0nCV

2 = Off - CV or 2 Speed

3 =VFD 100%

4 =VFD 0%

5 = Emergency Shutdown

6 = Pressurize (Zone Switch)

7 = De-pressurize (Zone Switch)

8 = Purge (Zone Switch)

9 = Pressurize (Auto Smoke Seq)

10 = De-Pressurize (Auto Smoke Seq)

11 = 2 Speed Fan Slow

12 = 2 Speed Fan Fast

13 =WDT Fan On

14 = WDT Fan Off
Fan Cmd Fn Cmd Stat | Status of the Fan field controller’'s command point
Status
Zn Mode Zn Mod Cmd | Emergency HVAC command point of the fan field controller
Commands States:

0 = Normal

1 = Pressurize

2 = De-pressurize

3 = Purge

4 = Shutdown

Fan Profile Block Outputs

Table 19 shows the outputs for the Fan Profile block.
Table 19: Fan Profile Block Outputs

Control Control
System System Block
Fan Outputs Label Description Block Input
Fan Cmd Status Trbl FCST Decoded status of the fan command | Trouble Fan Cmd
point in the field controller
Trouble MCO Input T™I Decoded status of the Fan FSCS Trouble Fan MCO
folder’'s Fan MCO point
Fan Running Status FRS:2 Decoded status - True when the fan | FSCS Fan On Status
is running Trouble
Fan Not Running FNRS:2 | Decoded status - True when the fan | FSCS Fan Off Status
Status is not running
Trouble
Fan Type FSCS FTF Selected value of the Fan Type Trouble Fan Type
input
Elev or Strwl Fan Out | ESFO:2 | Selected value of the FSCS Strwl or Elev
Strwl - Elev Fan input FanIn
Trouble
2 Speed Fan Speed FSCmd Selected value of the 2 Speed Fan | FSCS 2 Speed Fan
Out Speed Selection input Speed

Metasys® System UL 864 9th Edition UUKL/ORD-C100-13 UUKLC Standard Smoke Control

Applications Application Note




Fan Profile Block Logic
Figure 52 shows the Fan’s Profile Block logic.

Figure 52: Fan Profile Block Logic
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Fan FSCS Block

The Fan’s FSCS control block controls the LEDs on the FSCS panel and

commands the field controller (Figur

e 53).

!_UWEFD_‘—>

Auto LED

e —

mMerge

—FSESMCO
[ FSCSWOT'

erm FSCE DWTF

Fn C-LED

FSCS Zn Req hSwiteh-Re =’
Emrg Shtdwn NCy dow
MK Seq Rei

Red fan Fan Safe Req

(TSTP C Switch —] MSTP Fan SWC

Man Fn Strt Interlck

@16

[ Znd FTSF 2-1 Auto LED
@16 (CAuto LED Fresent “alue
[ Output Ref

Fan Cmd MCO!
@16 MC0 Cmd Present “alue
Output Ref
[ Znd FTSF 2-1 On_COff LEDs
@16 {Fn C-LED Present "alue
I Dutput Ref

-1 Fault
Present “alue
Output Ref

Crmd Retries
Present “alue

16
@

@16 (FnTBILED

Crnd Retr

[WWOT Failure FSCE or Sk Cmd
(@ 1R FSCE OWWTE Present “alue
[ Output Ref

[ WDOT Failure Status Trouble
@16 (Thl DWIE Fresent alue
[ Output Ref

Intrlck Dmpr Opn Reg
Present “alue
Output Ref

{Man Fan Safe Reg

Figure 53: FSCS Control Block

The FSCS block logic is shown in Fi

fan is on.

the fan is off.

gure 54,

The Fan On LED is turned on only if the FSCS is in Firefighter Control and the

The Fan Off LED is turned on only if the FSCS is in Firefighter Control and

* The Fan Auto LED is turned on only if the toggle switch is not in the On or Off

setting.

» If the Firefighter Control Key is off, the FSCS Request is set to 0.
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» If the Firefighter Control Key is on, the FSCS Request is set to the Table 20
values depending on the position of the Fan’s toggle switch.

Table 20: Fan Toggle Switch FSCS Request Value

FSCS Fan Toggle Switch Paosition

FSCS Request State Value

Smoke Control Action

On 1 Depressurize
Auto 0 Auto
Off 2 Exhaust Fan Off

Fan FSCS Block Inputs

Table 21 shows the Fan’s FSCS Block Inputs.
Table 21: Fan’s FSCS Block Inputs (Part 1 of 2)

Inputs Label Description

FFC FFC Status of the FSCS MS/TP field controller’s Firemans Key
point

Fan On Cmd FanOnCmd This input is active when FSCS Switch Type Selection is set
to selection 0. The Actual status of the Fan FSCS binary
input for the On Command.

Fan Off Cmd FanOffCmd This input is active when FSCS Switch Type Selection is set
to selection 0. The Actual status of the Fan FSCS binary
input for the Off Command.

FSCS Zn Switch Req FSCS Zn Req Status of the FSCS Zone Switch folder's FSCS Zn Request

point

Emergency Shutdown

Emerg Shtdwn

Status of the AHU Emergency Shutdown Control folder’s
Emergency Shutdown point

Auto Smk Seq Req Auto Smk Seq Status of the FSCS Zone Switch folder’s Auto Smoke Seq
Req point

Fan Type FTF Status of the Fan Profile Block’s output - Fan Type FSCS

2 Speed Fan Speed FSCmd Status of the Fan Profile Block’s output - 2 Speed Fan Speed
Out

Strwl or Elev Fan In ESFO Status of the Fan Profile Block’s output - Elev or Strwl Fan
Out

Auto Strwl Elev Press Req | Auto Smoke Status of the FSCS Zone Switch folder’s Auto Smoke Elev

Press Req Strwl Req point

Fan On Status FRS Status of the Fan Profile Block’s output - Fan Running
Status

Fan Off Status FNRS Status of the Fan Profile Block’s output - Fan Not Running
Status

Auto Cmd Retry ACR Status of the Fan Trouble Block’s output - Auto Cmd Retry

WDT Enable DWTE Status of the Fan WDT folder’s WDT Enable point

WDT On Cmd DWT-On Status of the Fan WDT folder’'s WDT Fan On Cmd point
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Table 21: Fan’s FSCS Block Inputs (Part 2 of 2)

Inputs

Label

Description

WDT Off Cmd

DWT-Off

Status of the WDT folder’s WDT Fan Off Cmd point

MSTP Fan SWC

MSTP C Switch

This input is active when FSCS Switch Type Selection is set
to selection 1 or 2. Actual Status of the Fan FSCS MS/TP
Fan Control Switch point. This can be a 3-position switch
(selection 1) (Auto, On, Off) or a 2-position switch (selection

2) (On, Off).
Man Fan Start Interlock Man Fn Strt Status of the Fan FSCS folder’s Man Fn Str Intrlck input
Interlck point
FSCS Switch Type FSCS Switch Status of the FSCS folder’s FSCS Switch Type Selection
Type point
FSCS LED Type FSCS LED Status of the FSCS folder’s FSCS LED Type Selection point
Type

Fan FSCS Block Outputs
Table 22 shows the Fan’s FSCS Block Outputs

Table 22: Fan's FSCS Block Out

puts (Part 1 of 2)

Outputs

Label

Description

Output

On LED

(Future)

N/A

N/A

Auto LED

(Future)

N/A

N/A

Off LED

(Future)

N/A

N/A

FSCS MCO Req

MCO Cmd

Fan MCO command to field controller
0 = Auto

1 = On (Constant Volume)

2 = Off (Constant Volume)

3 =100% - VFD Controlled Fan

4 = 0% - VFD Controlled Fan

5 = Emergency Shutdown - HVAC
Emergency Command to Pressurize

6 = Pressurize - HVAC Emergency
Command to Pressurize

7 = Pressurize - HVAC Emergency
Command to De-Pressurize

8 = Purge - HVAC Emergency Command
to Purge

9 = Pressurize (Auto Smoke Seq)

10 = De-pressurize (Auto Smoke Seq)
11 = Slow - 2 Speed Fan

12 = Fast - 2 Speed Fan

13 = WDT Fan On - Dedicated Weekly
Test Fan On

14 = WDT Fan Off - Dedicated Weekly
Test Fan Off

Commanded value of
the Fan FSCS folder’s
Fan Cmd MCO point

FSCS WDT Term

FSCS DWDTF

Terminate the Weekly Dedicated Test
States:

0 = No termination condition

1 = Condition met to terminate test

Commanded value of
the Fan WDT folder’s
WDT Failure FSCS or
Smk Cmd point

Fan LED-C

Fn C-LED

FSCS LED indication for the fan
States:
0=0n
1 = Off

Commanded value of
the Fan FSCS MS/TP
field controller’s Fan
Banked LED Indicator
point
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Table 22: Fan’s FSCS Block Outputs (Part 2 of 2)

Outputs Label Description Output

Man Fan Intrick Man Fn Safe Request to open the required damper(s) Commanded value of

Satisfy Req Seq before the fan can start the Fan FSCS folder’s
States: Intrick Dmpr Opn Req
0 = No request point
1 = Request interlocked damper(s) to
open

Fan FSCS Block Logic

Figure 54: Fan FSCS Block Logic
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Fan FSCS MCO

From the Fan Cmd MCO Action Table (Figure 55), program the command states
(Table 23) to match your field equipment. Leave blank any states that are not
applicable. All 13 states must remain, even though some states remain blank.

; Fan Cmd MCO EEE@

Configuration Action Tables

..............

[ Edit]

States Text: States
Number of States: 15
Relinquish Default: State 0

All Commands Priority:0 (Mo Friority)
{Uncheck to specify individual priorities)

Actions for Condition: State 0

Item | Command | Priarity Delay
Release

RF-C Attribute: 85 0 zeconds
Priority: 1
Release

RF-C Attribute: 85 1 seconds
Priority: 7
Release All

RF-C Atfribute: 85 RS
Release

EMERGEMCY-MODE Aftribute: 85 3 seconds
Priority: 1
Release All

EMERGEMNCY-MODE em— 4 seconds

RF-C On 16 (Default) G seconds

Actions for Condition: State 1

Item | Command | Priarity | Delay
RF-C On 1 (Manual Life Safety) 0 seconds

Actions for Condition: State 2

[tem | Command | Priority | Delay
RF-C Off 1 (Manual Life Safety) 0 seconds -

Figure 55: Fan MCO Action Table
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Table 23: Fan Commands

State | Description State Fan Type

0 Auto command of the fan point All fan types

1 On command of the fan point Constant Volume

2 Off command of the fan point Constant Volume
or 2-Speed

3 100% command of the fan point Variable
Frequency Drive

4 0% command of the fan point Variable
Frequency Drive

5 Shutdown state of the controller's HVAC Emergency point All fan types

6 Pressurize state of the controller’'s HYAC Emergency point All fan types

7 De-Pressurize state of the controller's HVAC Emergency point All fan types

8 Purge state of the controller’'s HYAC Emergency point All fan types

9 Fan On command of the fan point (Weekly Dedicated Test) All fan types

10 Fan Off command of the fan point (Weekly Dedicated Test) All fan types

11 Slow command of the fan point 2-Speed

12 Fast command of the fan point 2-Speed
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Fan FSCS Interlock Damper Open Request

Figure 56 shows the Fan’s FSCS Interlock Damper Open Request screen. This
screen commands the damper open before the fan is allowed to start. In the event

the damper fails to open, the fan start fails and the Trouble LED for the fan
illuminates.

el Intrick Dmpr Opn Req OB E
Configuration
| =" (® Basic () Advanced
| Atribute | value |
Object
Mame Intrick Dmpr Opn Req
Description 0=Mo Reqg,1=Req Intrlck Damper(s) to Open
Object Type AV
Object Category Fire
Engineering Values
Min Value 0.0
Max Value 1.0
Display
Units
Display Precision 10ths
COV Increment 0.01
Default State
Relinguish Default 0.0
Restart Options
Restore Command Priarity Operator Override
["] Demand Limiting
[] Load Rolling
[ Default

Figure 56: Fan FSCS Interlock Damper Open Request
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Manual Fan Start Interlock Definition

Figure 57 shows the Manual Fan Start Interlock Definition. This interlock is the
status value of the damper used in the Interlock Damper Open Request (Figure 56).

Man Fn Srt Intrick

.

honﬂguration I Interlack Definition I Action Tables

ﬁ

Logic: [co mplex

Logic Equation (1+(2*3))*4

| tem

Attribute

Relation | value | Differential

Fan Interlock Open Status
Fan Interlock Open Status
Fan Interlock Open Status
Fan Interlock Open Status

B R

PresentValue
PresentValue
PresentValue
PresentValue

Equal
Equal
Equal
Equal

1.0
1.0
1.0
1.0

0.0
0.0
0.0
0.0

Figure 57: Fan FSCS Manual Fan Start Interlock
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Fan Trouble Block

The Fan Trouble Control block is shown in Figure 58. The Fan Trouble Control

block sets the FSCS fan Trouble LED.

Trouble l
(FEC—{ FFT > [ Trouble LED >—( FnToILED)
[ FanonCmd > [ AUto Cmd Retry AR
[Fan orr|cma > [ Cd Retries Out

Thi DWWTE

Auto Sk Seq

ESFO
ThiIn oubrtetnpu

¢
Fan MCO >
FRS an On Status
an Off 5tatus
mq—w
mq—mnlrmm@

DWTE

(ﬁ—!_mﬁ"Jmﬂ—>

F5CS Switch Type

Req

Figure 58: Fan Trouble Block

Fan Trouble Block Inputs

Table 24 shows the inputs for the Fan Trouble block.
Table 24: Fan Trouble Block Inputs (Part 1 of 2)

Fan Inputs Label Description

FFC FFC Status of the FSCS MS/TP field controller’s Firemans Key

Fan On Cmd FanOnCmd This input is active when FSCS Switch Type Selection is set to
selection 0. The Actual status of the Fan FSCS binary input for
the On Command.

Fan Off Cmd FanOffCmd This input is active when FSCS Switch Type Selection is set to
selection 0. The Actual status of the Fan FSCS binary input for
the Off Command.

Auto Smk Seq Req Auto Smk Seq | Status of the FSCS Zone Switch folder’s Auto Smoke Seq Req
point

Strwl or Elev Fan In ESFO Status of the Fan Profile block’s output - Elev or Strwl Fan Out

Auto Strwl Elev Press Auto Smoke Status of the FSCS Zone Switch folder’'s Auto Smoke Elev

Req Press Req Strwl Req point

Trouble Input Tbl In Status of the Fan Trouble block’s Fan Trouble point
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Table 24: Fan Trouble Block Inputs (Part 2 of 2)

Fan Inputs Label Description
Fan Cmd FCST Status of the Fan Profile block’s output - Fan Cmd Status Trbl
Fan MCO T™I Status of the Fan Profile block’s output - Trouble MCO Input
Fan On Status FRS Status of the Fan Profile block’s output - Fan Running Status
Fan Off Status FNRS Status of the Fan Profile block’s output - Fan Not Running
Status
MSTP Fan SW-C MSTP C This input is active when FSCS Switch Type Selection is set to
Switch selection 1 or 2. Actual Status of the Fan FSCS MS/TP Fan
Control Switch point. This can be a 3-position switch
(selection 1) (Auto, On, Off) or a 2-position switch (selection
2) (On, Off).
FSCS Zn Switch Cmd FSCS Zn Req | Status of the FSCS Zone Switch folder's FSCS Zn Request
point
WDT Enable DWTE Status of the Fan WDT folder’s WDT Enable point
Cmd Retries In Cmd Retry Status of the Fan Trouble folder's CMD Retries point
FSCS Switch Type FSCS Switch | Status of the FSCS folder's FSCS Switch Type Selection point
Type

Fan Trouble Block Outputs

Table 25 shows the Fan’s Trouble Block’s Outputs.
Table 25: Fan’s Trouble Block Outputs

States:
0 = No termination condition
1 = Condition met to terminate test

Outputs Label Description Output

Trouble LED Fn Tbl LED FSCS’s Trouble LED indication for the fan | Commanded value of
States: the Fan FSCS MS/TP
0 = Off field controller’s Fan
1=0n Trouble LED Indicator
2 = Slow blink point
3 = Fast blink

Auto Cmd Retry ACR When a fan command fails, this retries the | Commanded value of
command until the command succeeds or | the Fan Trouble block’s
the condition that required the command | output - Auto Cmd
is no longer active. Retry

Cmd Retries Out Cmd Retry Increments the value of the Accumulator | Increments the value of
for the number of command retries. Value | the Fan Trouble folder’s
clears when the command is satisfied or | Cmd Retries point
the condition requiring the command is no
longer active.

Trbl WDT Term Tbl DWTF Terminate the Weekly Dedicated Test Commanded value of

the Fan WDT folder’s
WDT Failure Status
Trouble point
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Fan Trouble Block Logic

The Fan Trouble Control block logic is shown in Figure 59. The Trouble LED is
turned on if the fan is in smoke control and the fan has not reached its desired
setpoint within 60 seconds. A fan is in smoke control if either the field controller is
in pressurize or depressurize mode, or the Firefighter Control Key is on and the
FSCS toggle switch is set to On or Off. If a fan does not reach its commanded state
and goes into Trouble, the Auto Retry Command logic retries the command every
60 seconds.

md Rarkes Ol

Trbl WYDT Term

Trouble LED

&md Ratrkes In

Figure 59: Fan Trouble Block Logic

Trouble Input

Sl Eke Pravs Rag

FSC% Zn Switch Crmd

Strwl or Bew Fan In
FSCS Suwtich Type

WOT Enable

Fan On Cmd

WSTP Fan $in-C

Fan On Status
Auto Smk Seq Req
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The Fan Trouble Interlock Definition sets the values that, when reached, trigger an
FSCS fan trouble alarm (Figure 60). The definition includes fan reliability and
field controller offline status.

Fan Trouble

L

honﬁguraﬁon I Interlock Definition ] Action Tables

E—

Logic: | Match Any (OR)

[tem | attrioute Relation | value Differential
1 FEC-21 PresentValue Equal Offline
2 FEC-21 PresentValue Equal Comm Disabled
3 FEC-21 Status Equal Offline
4 SF-S Status Equal Offline
5 8F-S Event State Equal Fault
i} SF-3 Status Equal Out of Senvice
7 SF-C Status Equal Offline
2 SF-C Event State Equal Fault
9 SF-C Status Equal Out of Senvice

Figure 60: Fan Trouble Interlock Definition
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Fan Outputs

Table 26 shows the Fan’s outputs and their control system block connections.
Table 26: Fan Output Connections (Part 1 of 2)

Control | Control All Possible | Label Description Output
System | System Fan Outputs Destination
Block Block
Output
FSCS Fan Auto Fan Auto LED | Auto LED FSCS Auto LED indication for | Commanded
LED (can be the fan value of the Fan
indicator for States: FSCS MS/TP
any fan) 0 = Off field controller’s
1=0n Fan Auto LED
Indicator point
FSCS FSCS MCO | Fan Cmd MCO Cmd Fan MCO command to field Commanded
Req MCO controller value of the Fan
States: FSCS folder’s
0 = Auto Fan Cmd MCO
1=0nCV point
2 = Off - CV or 2 Speed
3 =VFD 100%
4 =VFD 0%
5 = Emergency Shutdown
6 = Pressurize
7 = De-pressurize
8 = Purge
9 = Pressurize (Auto Smoke
Seq)
10 = De-pressurize (Auto
Smoke Seq)
11 = 2 Speed Fan Slow
12 = 2 Speed Fan Fast
13 =WDT Fan On
14 = WDT Fan Off
FSCS Fan On Off | Fan On Off Fn C-LED FSCS LED indication for the Commanded
LEDs LED fan value of the Fan
States: FSCS MS/TP
0=0n field controller’s
1= Off Fan Banked
LED Indicator
point
Trouble Fan Fault Fan Fault Fn Tbl LED | Fan Trouble condition met Commanded
LEDs LED States: value of the Fan
0 = Off FSCS MS/TP
1 = On (Not used) Eeld _(I;_ontrglller’s
- an Trouble
5 = §|OW flash (acknowledged) LED Indicator
= Fast flash int
(Unacknowledged) poin
Trouble Cmd Cmd Retries | Cmd Retry Accumulator for the number of | Commanded
Retries Out command retries. Value clears | value of the Fan
when the command is satisfied | Trouble folder’s
or the condition requiring the Cmd Retries
command is no longer active. point
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Table 26

: Fan Output Connections (Part 2 of 2)

Control | Control All Possible | Label Description Output
System | System Fan Outputs Destination
Block Block
Output
FSCS FSCS WDT | WDT failure FSCS WDT termination condition Commanded
Term FSCS or Smk | DWTF met. value of the Fan
Cmd FSCS manual command ora | WDT folder’s
smoke event occurring during | WDT Failure
the Weekly Test FSCS or
States: Smoke point
0 = Normal
1 = Termination
Trouble Trbl WDT WDT Failure Tbhl DWTF WDT termination condition Commanded
Term Status met. value of the Fan
Trouble Command does not match WDT folder’s
status during the Weekly Test | WDT Failure
States: Status Trouble
0 = Normal point
1 = Termination
FSCS Man Fan Intrick Dmpr Man Fn Safe | Interlocked damper open Commanded
Intrick Opn Req Req request prior to starting the fan. | value of the Fan
Satisfy Req Damper must reach its Open FSCS folder’s
setpoint before the fan can Intrick Dmpr
start. Opn Req point
States:
0 = Normal
1 = Damper Open request
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Weekly Dedicated Fan Test Timing
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| Weekly Dedicated Test (WDT) Overview

WDT Test Sequence Interlock

The WDT Test Sequence Interlock Definition (Figure 62) is used to define the
point that enables the weekly dedicated fan test.

- WDT Test Sequence L hoRe
Configuration | Interlock Definition |_Action Tables | Alarm

——

Logic: | Match All (AND)

| item Aftribute Relation | Value | Differential
1 WOTEnable PresentValue Equal Enable

Figure 62: WDT Test Sequence Interlock Definition Screen
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WDT Test Sequence Action Table

The WDT Test Sequence Action Table issues commands to carry out the test
(Figure 63). Delays are included to allow the equipment to reach its commanded
position or terminate the test and annunciate a Trouble. Do not alter the delay
times.

= WDT Test Sequence . Bborag

Configuration | Interlock Definition | Action Taoles | Alarm

| Edit] All Commands F‘rinrity.':I 16 (Default)

{Uncheck to specify individual priorities)

Actions for Condition: True

lterm | Command | Prigrity | Delay

WDT Fan On Cmd Enable 7 (Heavy Equip Delay) 5 seconds

WDT Fan On Cmd Disable 7 (Heawy Equip Delay) 120 seconds

WDT Fan Off Cmd Enable 7 (Heawy Equip Delay) 125 seconds

WDT Fan Off Cmd Disable 7 (Heavy Equip Delay) 245 seconds
Release All

1

| WDT Fan On Cmd iy e 250 seconds

Release All

WDT Fan Off Cmd e 255 seconds

WDT Complete True 7 (Heavy Equip Delay) 260 seconds

WDT Complete False 7 (Heavy Equip Delay) 2(35 seconds
Release All

1

WDT Complete e TE 270 seconds
Release All

WDT Enable s 275 seconds

WDT Enable Disable 16 (Default) 280 seconds

Actions for Condition: False

Item | command | Priarity Delay

Figure 63: WDT Test Sequence Action Table Screen
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WDT Test Sequence Alarm Tab

The WDT Test Sequence Alarm tab shows the Alarm Message Text that displays
when the test begins (Figure 64).

=] WODT Test Sequence ﬁnﬁﬁ

Configuration Interlock Definition Action Tables Alarm

Selectltem(s):

| Edit] (®) Basic () Advanced

| Attribute | value Il

Reference
MName PresentValue
Description
Qbject Type Multistate Alarm
Enabled True

Alarm State
Event Enable True
Repaort Delay 0 seconds

Engineering Values
MNarmal State State 0
Reference Delay Time 0 seconds
Command Reference Object Name:

Reference:
Attribute: | ~

Capture Changes False

Alarm Setup
Alarm Ack Required True
Alarm Priarity 70
Mormal Ack Required False
Mormal Priority 200

Alarm Message Text
Alarm Values
Graphic

Graphic Alias

WDT Test Sequence has Started

Listofl0]
Object Name:
Reference:

Figure 64: WDT Test Sequence Alarm Screen
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WDT Enable

This point, when added to the Weekly Dedicated Test Schedule, starts the Weekly
Dedicated Test at its scheduled time. When the weekly dedicated test starts, an
alarm message appears as shown in the Alarm Message Text of Figure 65.

- WDT Enable ﬁﬁﬂﬁ

Configuration | Alarm

Select ltem(s):
[En— () Advanced
| Attribute | value Il
Reference
Name PresentValue
Description
Object Type Multistate Alarm
Enabled True
Alarm State
Event Enable True
Report Delay 0 seconds
Engineering Values
MNarmal State State 0
Reference Delay Time 0 seconds
Command Reference Object Name:
Reference:
Attribute: | =
Capture Changes False
Alarm Setup
Alarm Ack Required True
Alarm Priarity 70
Mormal Ack Required False
Mormal Priority 200
Alarm Message Text WDT Test Sequence Enabled
Alarm Yalues Listofl0] | |
Graphic Object Name:
Reference:
Graphic Alias -

Figure 65: Fan Weekly Dedicated Test Enable Alarm Screen

86

Metasys® System UL 864 9th Edition UUKL/ORD-C100-13 UUKLC Standard Smoke Control
Applications Application Note



WDT Fan On Command

When the weekly dedicated test commands a fan to the On position, an alarm
message appears as shown in the Alarm Message Text of Figure 66.

— WOT Fan On Cmd ﬁnﬂ@

Caonfiguration Alarm
Select ltem(s):

[ Delete” |
[Ea (®) Basic () Advanced
| Attribute | value Il
Reference
Mame PresentValue
Description
Object Type Multistate Alarm
Enabled True
Alarm State
Event Enable True
Repart Delay 0 seconds
Engineering Values
Mormal State State 0
Reference Delay Time 0 seconds
Command Reference Object Name:
Reference:
Attribute: | ~
Capture Changes Falze
Alarm Setup
Alarm Ack Required True
Alarm Priority 70
MNormal Ack Required False
Mormal Priority 200
Alarm Message Text WDT Test Sequence ON Cmd Issued
Alarm Values Listofl0] ||
Graphic Object Name:
Reference:
Graphic Alias -

Figure 66: Weekly Dedicated Test Fan On Command Alarm Screen
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WDT Fan Off Command

When the weekly dedicated test commands a fan to the Off position, an alarm
message appears as shown in the Alarm Message Text of Figure 67.

- WODT Fan Off Cmd ﬁﬁﬂﬁ

Configuration | Alarm

Select ltem(s):
[ Delete |
[ Edit] (® Basic () Advanced
| attribute | value Il
Reference
Name PresentValue
Description
Object Type Multistate Alarm
Enabled True
Alarm State
Event Enable True
Report Delay 0 seconds
Engineering Values
MNarmal State State 0
Reference Delay Time 0 seconds
Command Reference Object Name:
Reference:
Attribute: | ]
Capture Changes False
Alarm Setup
Alarm Ack Required True
Alarm Priarity 70
Mormal Ack Required Falze
Narmal Priarity 200
Alarm Message Text WDT Test Sequence OFF Cmd Issued
Alarm Values Listofl0] =
Graphic Object Name:
Reference:
Graphic Alias ]

Figure 67: Weekly Dedicated Test Fan Off Command Alarm Screen
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WDT Complete

When the weekly dedicated test completes with no errors, an alarm message

appears as shown in the Alarm Message Text of Figure 68.

= WDT Complete hoas

Configuration Alarm
Select ltem(s):

[ Delete |
| Edit | (®) Basic () Advanced
| Atiribute | value Il
Reference
MName PresentValue
Description
Object Type Multistate Alarm
Enabled True
Alarm State
Event Enable True
Report Delay 0 seconds
Engineering Values
Marmal State State 0
Reference Delay Time 0 seconds
Command Reference Object Name:
Reference:
Attribute: | -
Capture Changes False
Alarm Setup
Alarm Ack Required True
Alarm Priority 70
Naormal Ack Required False
Mormal Priarity 200
Alarm Message Text WDT Test Sequence Completed - Mo Errors
Alarm Values Listofl0] [ ]
Graphic Object Name:
Reference:
Graphic Alias

Figure 68: Fan Weekly Dedicated Test Complete

Metasys® System UL 864 9th Edition UUKL/ORD-C100-13 UUKLC Standard Smoke Control
Applications Application Note

89



WDT Failure Sequence Interlock Definition

The WDT Failure Sequence Interlock Definition issues an alarm in the event the
fan or damper fails to meet its commanded state and then terminates the weekly
test (Figure 69).

= WDT Failure Sequence hoRs
Configuration | Interlock Definition | Action Tables | Alarm

=
Logic: [co mplex - Logic Equation (1+2)*3
| item Altribute Relation | Value | Differential
1 WDT Failure FSCS orSmk Cmd  PresentValue Equal Alarm
2 WODT Failure Status Trouble PresentValue Equal Alarm
3 WDTEnable PresentValue Equal Enable
L] 3

Figure 69: WDT Failure Sequence Interlock Definition Screen
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WDT Failure Sequence Action Table

The WDT Failure Sequence Action Table (Figure 70), when conditions are True
(meaning the test has failed), overrides the test commands and terminates the test.

WWOT Failure Sequence

S

|[_Conﬂguration | intertock Definition | Action Tavles | Alarm

All Commands Priurit',':l 16 (Default)

(Uncheck to specify individual priorities)

E—

Actions for Condition: True

lterm | Command | Priority | Delay

WDT Complete False 7 (Heavy Equip Delay) 0 seconds

WDT Fan On Cmd Disable T (Heavy Equip Delay) 5 seconds

WDT Fan Off Cmd Disable 7 (Heavy Equip Delay) 10 seconds
Release All

WDT Fan On Cmd e EeE 15 seconds
Release All

1

WDT Fan Off Cmd e 20 seconds
Release All

WDT Complete e 40 seconds
Release All

1

WDT Enable Nerm s 45 seconds

WDT Enable Disable 16 (Default) 50 seconds

Item

| cammand

Actions for Condition: False

| Priarity Delay

Figure 70: WDT Failure Sequence Action Table

Metasys® System UL 864 9th Edition UUKL/ORD-C100-13 UUKLC Standard Smoke Control

Applications Application Note

91



WDT Failure Sequence Alarm

The WDT Failure Sequence Alarm issues an alarm message that the WDT has
been terminated (Figure 71).

1 VDT Failure Sequence ﬁi iﬁ@

Configuration Interlock Definition Action Tables Alarm
Select ltem(s):
[ Edit] (® Basic () Advanced
| Attrinute | value Il
Reference
Name Present Value
Description
Cbject Type Multistate Alarm
Enabled True
Alarm State
Event Enable True
Report Delay 0 seconds
Engineering Values
Marmal State State 0
Reference Delay Time 0 seconds
Command Reference Object Name:
Reference:
Attribute: [ -3
Capture Changes False
Alarm Setup
Alarm Ack Required True
Alarm Priority 70
Mormal Ack Required False
Marmal Priority 200
Alarm Message Text WDT Test Sequence has been Terminated.
Alarm Values Listaf[0] |
Graphic Object Name:
Reference:
Graphic Alias ]

Figure 71: WDT Failure Sequence Alarm Screen
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WDT Failure FSCS or Smoke Command

When a smoke control command or manual FSCS command is issued during the
weekly dedicated test, the test terminates and an alarm message appears as shown
in the Alarm Message Text of Figure 72.

— WOT Failure FSCS or Smk Cmd ﬁnﬂ@

Caonfiguration Alarm
Select ltem(s):

[ Delete |
= |® Basic| O avvances

| Attribute Value Il

Reference
MName Present'alue
Description
Object Type Multistate Alarm
Enabled True

Alarm State
Event Enable True
Report Delay 0 seconds

Engineering Values
MNormal State State 0
Reference Delay Time 0 seconds
Command Reference Object Name:

Reference:
Attribute: | E

Capture Changes False

Alarm Setup
Alarm Ack Required True
Alarm Priority 70
Normal Ack Reguired False
Mormal Priority 200

Alarm Message Text
Alarm Values
Graphic

Graphic Alias

WDT Test Sequence Failed - F3Cs or Smk Seq Cmd Issued During Test

Listoff0]
Object Name:
Reference:

Figure 72: Fan WDT Failure FSCS or Smoke Command
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WDT Failure Status Trouble

When the weekly dedicated test terminates due to a device not meeting its
expected commanded condition, an alarm message appears as shown in the Alarm
Message Text of Figure 73.

- WOT Failure Status Trouble ﬁi hﬁﬁ

Configuration | Alarm

Select ltem(s):
[ New |
[ Delete |
ii— (®) Basic () Advanced
| attribute | value I
Reference
Name Present Value
Description
Object Type Multistate Alarm
Enabled True
Alarm State
Event Enable True
Report Delay 0 seconds
Engineering Values
Marmal State State 0
Reference Delay Time 0 seconds
Command Reference Object Name:
Reference:
Attribute: | -
Capture Changes False
Alarm Setup
Alarm Ack Required True
Alarm Priority 70
Mormal Ack Required False
Mormal Priority 200
Alarm Message Text WDT Test Sequence Failed - Cmd Does Mot Match the Feed Back
Alarm Values Listofl0] =
Graphic Object Name:
Reference:
Graphic Alias ]

Figure 73: Fan WDT Failure Status Trouble Screen
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Damper Folder

Damper Objects

Figure 74 shows all objects associated with any damper type. The FSCS folder is
shown since some of the damper’s logic references these points.

O3

FSCS

=[]  Zone Switch

Auto Smoke Seq Req
FSC3 Zn Request
-9 FSCS Zone Control
“-d5%  Zn Control
5 FSCS Zn Switch LED Type Select
;3 Auto Smoke Elev Strwl Req

.12
a4
0 §
a4

-]  Zone Smoke LED

IFC Zone Trouble Interlock
- §  3rd Party Zone Trouble Interlock
-l-dgs  Zone x Smoke
L2 Zone Smoke

- & IFC Zone Detector Trouble

% FSCS Type Selection

E F3CS3 Switch Type Selection

{%  FSCS LED Type Selection

lﬂ F3SCS Feedback LED Status Behavior

Fire System Inputs
§  Zone 1 3rd Party Zone Interlock
f Zone 11FC Zone Interlock
§  Zone 1 Smoke Interlock

=M
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Figure 74: All Damper Objects
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Damper Response Timing

Manual Damper Command Timing
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Automatic Damper Command Timing
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FSCS Damper Switch

The FSCS’s Damper switch is a three-position toggle switch with four LEDs
(Figure 77). The three switch positions are Open, Auto, and Close, each with its
associated LED. The Trouble LED illuminates when trouble is present for the
damper. Its flash rate shows its acknowledged/unacknowledged status.

Damper 1-1
© Open
m @ Auto
: (O Close
@ Trouble

Figure 77: ADI FSCS Damper Switch

Table 27: Damper Switch - 3-Position Toggle, 4 LEDs

Switch Switch Associated LED Description
Position | Setting With
1 Manual MS/TP banked Open llluminates the Open LED when the switch is in
Open LEDs position 1 and the associated feedback point is
correct.
Turns the Open LED off when in any other position.
2 Auto Auto llluminates the Auto LED when the switch is in
position 2 and the associated feedback point is
correct.
Turns the Auto LED off when in any other position.
3 Manual Close llluminates the Close LED when switch is in position
Close 3 and the associated feedback point is correct.
Turns the Close LED off when in any other position.
N/A N/A Single LED Trouble | Flashes at a fast rate when Trouble exists.
When acknowledged, it flashes at a slower rate.
Turns the Trouble LED off when the Zone’s Trouble is
cleared.
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Damper Logic

The main damper logic (Figure 78) consists of the damper inputs (Figure 79),
Profile Block (Figure 80), FSCS Block (Figure 82), Trouble Block (Figure 85),
and damper outputs.

Figure 78: Damper Main Logic
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Damper Logic Inputs
Figure 79 shows the damper logic inputs for all damper types.

Firefighter Contral 2
Fresent Walue
Input Ref
REL

FSCS Zn Reguesd|
Fresent Value FEniFeq:z)
Input Ref
REL

Emergency Shutdown
Fresent Value
Input Ref
REL

Auto Smoke Seq Reg
Prezent Walue utFnSeq:®)
Input Ref
REL

FSCS Switeh Type Selection
Present Walue FSCS Switch Type:2
Input Ref
REL

FSCS LED Type Selection
Present WValue FSCS LED Type
Input Ref
REL

WD T Enable
Fresent Walue
Input Ref
REL

WMDT Dmpr Open Cmd
Present Walue DnT-0
Input Ref
REL

WD T Dmpr Close Cmd
Fresent Value LiT-C
Input Ref
REL

2nd FIDmpr2-3 Opn Clssm
Present Wfalue MSTP C Switeh:2
Input Ref
REL

AHU Dmpr Type
Present Walue ADT
Input Ref

REL

Dmpr Type

Fresent Value
Input Ref

REL

Dmpr FB
Fresent Walue CFE
Input Ref
REL

OADFC-S

Fresent Walue
Input Ref

REL

0ADFO-S

Fresent Walue
Input Ref

REL

Analog FB Type

Fresent Walue
Input Ref

REL

Dmpr WCO
Fresent Walue
Input Ref
REL

0AD-0 Bina

Present Walue DLE
Input Ref

REL

Dmpr Trouble

Prazant Yalue Thlln
Input Ref

REL

Cmd Retries

Frezent Value Cmd Retry
Input Ref

REL

EMERGEMNCY-MOLE
Fresent Yalue Zn Mod Cmd )
Input Ref
L

Figure 79: Damper Logic Inputs
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Damper Input Connections List

IMPORTANT: Dampers that are incorrectly configured prevent proper smoke
control sequence operation.

Table 28: Damper Input Connections (Part 1 of 4)

(AUTO, OPEN, CLOSE)
2 = MSTP converted 2-

position LED bank

(OPEN, CLOSE)

Input All Label Description Control | Control System
Source Possible System | Block Input
Damper Block
Inputs
FSCS Firemans FFC:2 Panel enable keyswitch FSCS FFC
Controller Key position Trouble FFC
States:
0 = Auto
1 = Firefighter Control
Zone FSCS Zn FZnrReq:2 | Zone request to control FSCS FSCS Zn Switch Req
Switch Request damper "
Folder States- Trouble FSCS Zn Switch Cmd
0 = Normal
1 = Pressurize
2 = De-Pressurize
3 = Purge
AHU Emergency Emrg Interlock to do an FSCS Emergency Shutdown
Emergency | Shutdown Shtdwn emergency shutdown of the
Shutdown AHU
Control States:
Folder 0 = AHU run enable
1 = Emergency AHU
shutdown
FSCS Zone | Auto Smoke | AutZnSeq:2 | Auto smoke control request | FSCS Auto Smk Seq Req
Switch Seq Req States:
Trouble Auto Smk Seq Re
Folder 0 = Normal q a
1 = Pressurize
2 = De-Pressurize
The main FSCS FSCS Sets the FSCS Switch type | FSCS FSCS Switch Type
FSCS Switch Type | Switch Selections:! T -
. ’ : rouble FSCS Switch Type
I\cj;)l((ljzerofthe Selection Type:2 0 = individual Binary Input
physically for each switch position.
connected 1= MSTP converted 3-.
to the position banked switch
FSCS (AUTO, OPEN, CLOSE)
2 = MSTP converted 2-
position banked switch
(OPEN, CLOSE
The main FSCS LED FSCS LED | Sets the FSCS LED type FSCS FSCS LED Type
FSCS Type Type Selections:!
folderofthe | Selection 0 = individual Outputs for
NxE
: each feedback status
physically
connected of the damper.
to the 1 =MSTP converted 3-
FSCS position LED Bank
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Table 28: Damper Input Connections (Part 2 of 4)

Input All Label Description Control | Control System
Source Possible System | Block Input
Damper Block
Inputs
Damper WDT Enable | DWTE:2 Enables the Weekly FSCS WDT Enable
WDT Dedicated Test
Folder States: Trouble WDT Enable
0 = Normal
1 = Test enable
Damper WDT Dmpr DWT-O Logic command to Open the | FSCS WDT Open Cmd
WDT Open Cmd damper for a Weekly
Folder Dedicated Test
States:
0 = Normal
1 =0Open
Damper WDT Dmp DWT-C Logic command to Close FSCS WDT Close Cmd
WDT Close Cmd the damper for a Weekly
Folder Dedicated Test
States:
0 = Normal
1 = Close
FSCS Damper MSTP C FSCS Multistate Switch FSCS MSTP Damper SW-C
Controller Opgn Close Switch:2 State: Trouble MSTP Damper SW-C
Switch 0 = Auto
1=0n
2 = Off
Damper AHU Dmpr ADT Selects the AHU damper Profile AHU Dmpr Type
Profile Type type
Folder Selections:!
0=0AD
1=EAD
2 =RAD
Damper Dmpr Type DT Selects the physical damper | Profile Damper Type Selection
Profile type
Folder Selections:!
0 = 2 Position
1 = Modulating
Damper Dmpr FB DFB Selects damper feedback Profile Damper FB Type
Profile type
Folder Selections:!
0 = Dry contact
1 = Analog signal
2 = DP sensor
Damper RADFC-S FC FB Damper full close feedback | Profile Full Close Contact FB
Field status
Controller States:
0 = Normal
1 =Close
Damper RADFO-S FOFB Damper full open feedback | Profile Full Open Contact FB
Field status
Controller States:
0 = Normal
1 =0Open
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Table 28: Damper Input Connections (Part 3 of 4)

Input
Source

All
Possible
Damper
Inputs

Label

Description

Control
System
Block

Control System
Block Input

Damper
Profile
Folder

Analog FB
Type

AFBT

Analog Feedback type

Selections?:

0 = Resistance (0 to 135
Ohms)

1 = Current (4 to 20 mA)

2 = \Volts (0 to 10 Volts)

3 = Percentage (0 to 100%)

Profile

Analog Signal Type

Damper
FSCS
Folder

Dmpr Cmd
MCO

DMCO

Checks status of the
Damper MCO command
0 = Auto (Dmpr in Auto
Control)

1 = Open (Damper Fully
Open)

2 = Closed (Dmpr Fully
Closed)

3 =100% (Dmpr Fully
Open)

4 = 0% (Dmpr Fully Closed)
5 = Emergency Shutdown
(HVAC Emergency to
Shutdown)

6 = Emergency Shutdown
(HVAC Emergency to
Pressurize) (Zone Switch)
7 = Emergency Shutdown
(HVAC Emergency to De-
Pressurize) (Zone Switch)
8 = Emergency Shutdown
(HVAC Emergency to
Purge) (Zone Switch)

9 = Pressurize (Auto Smoke
Seq)

10 = De-pressurize (Auto
Smoke Seq)

11 = WDT Open (Weekly
Dedicated Test Command
Open)

12 = WDT Close (Weekly
Dedicated Test Command
Close)

Profile

Damper MCO Status

Damper
Field
Controller

RAD-O

DCS

Damper Command Status
State of the damper start/
stop point in the field
controller. State is
determined by the physical
damper type installed in the
field.

Profile

Damper Cmd Status

Damper
Trouble
Folder

Dmpr
Trouble

Tbl In

Damper trouble condition
met

States:

0 = Normal

1 = Trouble condition

Trouble

Trouble Input
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Table 28: Damper Input Connections (Part 4 of 4)

Input
Source

All
Possible
Damper
Inputs

Label

Description

Control
System
Block

Control System
Block Input

Damper
Trouble
Folder

CMD Retries

Cmd Retry

Accumulator for the number
of command retries. Value
clears when the command

Trouble

Cmd Retries In

is satisfied or the condition
requiring the command is no
longer active.

Zn Mod Profile Zn Mod Cmd

Cmd

Emergency HVAC
command point inside the
controller

States:

0 = Normal

1 = Pressurize

2 = De-pressurize

3 = Purge

4 = Shutdown

Fan Field
Controller

Emergency
Mode

1. All Selections must be configured during the initial damper programming.

Damper Profile Block
Figure 80 shows the Damper Profile Block.

Dmpr Profile
ADT AHU Dmpr Type DMpF Cmd Status Ty DCET

(OFE +— Dmpr FI|EI Type > [ Fully 0|05n|ad Status~——FC=.2)
FC FE Full C|o|se contady ully Opened Statu
airOpem Contact FE DMpT TYPE OTF

|
| DPSensorFB > [ Fan Intrick Opn Stat.—Fr [ntlck Stat )

(AFBT Analog signa

mmim—>

Current FB

voltage FE

m—rmr«%mﬁ

{OCS y—{ Dmpr Cmd Status >
Zn Maod Cmd Vit LD AT

Figure 80: Damper Profile Block
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Damper Profile Block Inputs

Table 29: Damper Profile Block Inputs (Part 1 of 2)

Inputs

Label

Description / Logic Value

AHU Damper Type

ADT

Sets AHU Damper Type from the Damper Profile folder's AHU Dmpr Type
point

0 = OAD (Outside Air Damper)

1 = EAD (Exhaust Air Damper)

2 = RAD (Return Air Damper)

Damper Type Selection

DT

Sets the Damper Type from the Damper Profile folder’'s Dmpr Type point
0 = 2 Position
1 = Modulating

Dmpr FB Type

DFB

Sets Damper Feedback Type from the Damper Profile folder’s Dmpr FB
point

0 = Dry Contact

1 = Analog Signal

2 = Differential Pressure Sensor

Full Close Contact FB

FCFB

Status of the damper field controller’s fully closed feedback point.
Damper Feedback Input active when Damper FB Type is set to Dry Contact
0 = Dry Contact (End Limit Switch, Binary Signal...)

Full Open Contact FB

FOFB

Status of the damper field controller’s fully open feedback point.
Damper Feedback Input active when Damper FB Type is set to Dry Contact
0 = Dry Contact (End Limit Switch, Binary Signal...)

DP Sensor FB

DmprFB
Stat

Status of the damper field controller’s feedback point.

Damper Feedback Input active when Damper FB Type is set to Differential
Pressure

2 = Differential Pressure Sensor

Analog Signal Type

AFBT

Status of the Damper Profile folder’'s Analog FB Type point.

Damper Feedback Input active when Damper FB Type is set to Analog
Signal

1 = Analog Signal

Sets Analog Signal Input Type when is set to Analog Signal

Resistive FB

DmprFB
Stat

Status of the damper field controller’s feedback point.
Analog Input Signal - 0 = Resistive Feedback (Default) Based on 0 to 135
Ohms, nominal

Current FB

DmprFB
Stat

Status of the damper field controller’s feedback point.
Analog Input Signal - 1 = Current Feedback - Based on 4 to 20 mA, nominal

Voltage FB

DmprFB
Stat

Status of the damper field controller’s feedback point.
Analog Input Signal - 2 = Voltage Feedback - Based on 0 to 10 Volts,
nominal

Percentage FB

DmprFB
Stat

Status of the damper field controller’s feedback point.
Analog Input Signal -3 = Percentage Feedback - Based on 0 to 100%
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Table 29: Damper Profile Block Inputs (Part 2 of 2)

Inputs

Label

Description / Logic Value

Dmpr MCO Status

DMCO

Damper MCO command from the Damper FSCS folder’'s Dmpr MCO point
to field controller’s damper point.

0 = Auto (Dmpr in Auto Control)

1 = Open (Damper Fully Open)

2 = Closed (Dmpr Fully Closed)

3 =100% (Dmpr Fully Open)

4 = 0% (Dmpr Fully Closed)

5 = Emergency Shutdown (HVAC Emergency to Shutdown)

6 = Emergency Shutdown (HVAC Emergency to Pressurize) (Zone Switch)
7 = Emergency Shutdown (HVAC Emergency to De-Pressurize) (Zone
Switch)

8 = Emergency Shutdown (HVAC Emergency to Purge) (Zone Switch)

9 = Pressurize (Auto Smoke Seq)

10 = De-pressurize (Auto Smoke Seq)

11 = WDT Open (Weekly Dedicated Test Command Open)

12 = WDT Close (Weekly Dedicated Test Command Close)

Dmpr Cmd Status

DCS

Status of the Damper field controller’s command point

Zn Mod Commands

Zn Mod
Cmd

Emergency HVAC command point inside the controller
States:

0 = Normal

1 = Pressurize

2 = De-pressurize

3 = Purge

4 = Shutdown

Note: Decoding the Damper Feedback results in a Fully Closed or Fully Open output. To change the Close or Open
setpoint, adjust the corresponding constant for the desired signal.

Damper Profile Block Outputs

Table 30: Damper Profile Block Outputs

Outputs Label Description / Logic Value Control Control
System System Block
Block Input
Dmpr Cmd Status Trbl | DCST Decoded status of the damper Trouble Dmpr Cmd
command point in the field controller
Trouble MCO Input T™MI Decoded status of the Damper Trouble Dmpr MCO
FSCS folder’s Damper MCO point.
Fully Closed Status FCS:2 Damper status - True when the FSCS Dmpr Close
damper is fully closed. Trouble Status
Fully Opened Status FOS:2 Damper status - True when the FSCS Dmpr Open
damper is fully open. Trouble Status
Dmpr Type FSCS DTF Selected value of the Damper Type | FSCS Dmpr Type
input
Fn Intrlck Opn Stat Fnintrick | Commanded value of the Profile N/A N/A
Stat block’s Fan Interlock Open Status
point
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Damper Profile Block Logic
Figure 81 shows the logic for the damper Profile block.

Figure 81: Damper Profile Block Logic
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Damper FSCS Block

The damper’s FSCS control block controls the LEDs on the FSCS panel and
commands the field controller (Figure 82).

FSCS

FEC FFC > |_0p‘e‘n‘l:ED'
rmmeej—>—m

ose m [ Close LED

—-

( Emrg Shidwin mergency FSCS OWTE
Auto Sk Seq Rey y_DmFT‘I:ED‘L—'- “»——( Dmpr C-LED

DTE Umpr Type

FOS rsn—sraru:>
FCS Dmpr Close Status

ACR
DWTE
DWT-0 pen tm
OWT-C
METP C Switch mpr

(FSCS LED Type»—| FSCS LED Type >

FSCS Switch Type | i

Figure 82: Damper FSCS Block

» The damper Open LED is turned on only if the FSCS is in Firefighter Control
and the damper is open.

* The damper Close LED is turned on only if the FSCS is in Firefighter Control
and the damper is fully closed.

» The damper Auto LED is turned on only if the toggle switch is not in the Open
or Close setting.

» If the Firefighter Control Key is off, the FSCS Request is set to 0.

» If the Firefighter Control Key is on, the FSCS Request is set to the Table 20
values depending on the position of the Fan’s toggle switch.

Table 31: Fan Toggle Switch FSCS Request Value

FSCS Fan Toggle Switch Position | FSCS Request State Value | Smoke Control Action

On 1 Depressurize
Auto 0 Auto
Off 2 Exhaust Fan Off
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Damper FSCS Block Inputs
Table 32: Damper FSCS Block Inputs

Inputs Label Description

FFC FFC Status of the FSCS MS/TP field controller’s Firemans Key point

FSCS Open Cmd DmprOpnCmd | This input is active when the FSCS Switch Type Selection is set
to selection 0. The actual status of the damper FSCS binary input
for the Open Command.

FSCS Close Cmd DmprCloCmd | This input is active when the FSCS Switch Type Selection is set
to selection 0. The actual status of the damper FSCS binary input
for the Close Command.

FSCS Zn Switch Req FZnReq Status of the FSCS Zone Switch folder’s FSCS ZN Request point

Emergency Shutdown

Emrg Shtdwn

Status of the AHU Emergency Shutdown Control folder’s
Emergency Shutdown point

Auto Smoke Seq Req AutZnSeq Status of the FSCS Zone Switch folder’s Auto Smoke Seq Req
point
Dmpr Type DTF Status of the Damper Profile Block’s output - Dmpr Type FSCS
0 = 2 Position
1 = Modulating
Damper Open Status FOS Status of the Damper Profile Block’s output - Fully Opened
Status
Damper Closed Status FCS Status of the Damper Profile Block’s output - Fully Closed Status
Auto Cmd Retry ACR Status of the Damper Trouble Block’s output - Auto Cmd Retry
DWT Enable DWTE Status of the Damper WDT folder’'s WDT Enable point
DWT Open Cmd DWT-O Status of the Damper WDT folder’'s WDT Dmpr Open Cmd point
DWT Close Cmd DWT-C Status of the Damper WDT folder’'s WDT Dmpr Close Cmd point
MSTP Damper SW-C MSTP C Status of the Damper FSCS MS/TP field controller's Damper
Switch Control Switch point
Fan Intrick Open Req Fn Open Req | Status of the Fan FSCS folder’s Intrick Dmpr Opn Req point
FSCS LED Type FSCS LED FSCS LED Configuration
Selection Type 0 = Individual LED
1 =Ganged 3 LED
2 =Ganged 2 LED
FSCS Switch Type FSCS Switch | FSCS Switch Configuration
Selection Type 0 = Individual Switch

1 =3 Ganged Switch
2 = 2 Ganged Switch
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Damper FSCS Block Outputs
Table 33: Damper FSCS Block Outputs

Outputs

Label

Description

Open LED

N/A

(Future)

Auto LED

N/A

(Future)

Close LED

N/A

(Future)

FSCS MCO Req

MCO

Damper MCO command to field controller

0 = Auto (AHU in Automatic Control)

1 = Open (Fully Open Damper)

2 = Close (Fully Closed Damper)

3 =100% (Dmpr Fully Open)

4 = 0% (Dmpr Fully Closed)

5 = Emergency Shutdown (HVAC Emergency Command to Shutdown)

6 = Emergency Shutdown (HVAC Emergency Command to Pressurize) (Zone
Switch)

7 = Emergency Shutdown (HVAC Emergency Command to De- Pressurize) (Zone
Switch)

8 = Emergency Shutdown (HVAC Emergency Command to Purge) (Zone Switch)
9 = Pressurize (Auto Smoke Seq)

10 = De-pressurize (Auto Smoke Seq)

11 = WDT Dmpr Open (Weekly Dedicated Test Command, Fully Open)

12 = WDT Dmpr Close (Weekly Dedicated Test Command, Fully Close)

FSCS WDT Term

FSCS DWTF

Terminate the Weekly Dedicated Test
States:

0 = No termination condition

1 = Condition met to terminate test

Dmpr LED-C

Dmpr LED-C

FSCS LED indication for the damper
States:

0 = No request

1 = Request interlocked damper(s) to open
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Damper FSCS Block Logic
Figure 83 shows the damper FSCS block logic.

Figure 83: Damper FSCS Block Logic
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Damper FSCS MCO Action Table

From the Damper Cmd MCO Action Table (Figure 84), program the command
states (Table 34) to match your field equipment. Leave blank any states that are not
applicable. All 11 states must remain, even though some states remain blank.

Dmpr MCO ﬁﬁﬂﬁ

Configuration Action Tables

..............

m——

States Text: States
Number of States: 13
Relinquish Default: State 0

All Commands Priority:0 (Mo Priority)
(Uncheck to specify individual priorities)

Actions for Condition: State 0

ltem | Command | Priority | Delay

Release

RAD-0 Binary Attribute: 85 0 seconds
Priority: 1
Release

RAD-0 Binary Attribute: 85 1seconds
Priority: 2
Release

RAD-0 Binary Attribute: 85 2 seconds
Priority: 7
Release All

RAD-0 Binary B 3 seconds

Release

EMERGEMCY-MODE Aftribute: 85 4 seconds
Priority: 1
Release All

EMERGEMNCY-MODE Attribute: 85 5 seconds

RAD-0 Binary Open 16 (Default) T seconds

Actions for Condition: State 1

ltem | Command | Priority | Delay
RAD-0 Binary Open 1 (Manual Life Safety) 0 seconds

Actions for Condition: State 2

tem | Command | Priarity | Delay
RAD-O Binary Close 1 (Manual Life Safety) 0 zeconds -

Figure 84: Damper MCO Action Table
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Table 34: Damper Commands

State | Description State Damper Type
0 Auto command of the damper point All damper types
1 Open command of the damper point (Damper fully open) 2-Position

2 Closed command of the damper point (Damper fully closed) 2-Position

3 100% command of the damper point (Damper fully open) Modulating

4 0% command of the damper point (Damper fully closed) Modulating

5 Shutdown state of the controller’'s HVAC Emergency point All damper types
6 Pressurize state of the controller’'s HYAC Emergency point All damper types
7 De-Pressurize state of the controller’'s HVAC Emergency point All damper types
8 Purge state of the controller’'s HYAC Emergency point All damper types
9 Open command of the damper point (Weekly Dedicated Test) All damper types
10 Close command of the damper point (Weekly Dedicated Test) All damper types
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Damper Trouble Block

Trouhble
FFC > [ Trouble LED >
’—Dmp'r‘alrsn'l:mn—>
[ Dmpt Close Cmd Cmd Retrles Out —(Cmd Retry

AutinSe

Thiln 0

|
Dmpr MCO >

FOS

FCS

Elte SJK Seq Req> ’—T"EI'WDT‘J—' (TR DWIE)

DMpr Open Status

DR ose otatl

{Cmd Retry +—{ Cmd Retries In >

DWTE

n SWitc ma:

D

MSTE C Switch

DCST
FSCS Switch Type

Dmpr Cmd

e

Figure 85: Damper Trouble Block

Damper Trouble Block Inputs

Table 35: Damper Tr

ouble Block Inputs (Part 1 of 2)

Inputs Label Description
FFC FFC Status of the FSCS MS/TP field controller’s Firemans Key
Damper Open Cmd DmprOpnCmd This input is active when the FSCS Switch Type Selection

is set to selection 0. The actual status of the damper FSCS
binary input for the Open command.

Damper Close Cmd

DmprCloCmd This input is active when the FSCS Switch Type Selection
is set to selection 0. The actual status of the damper FSCS
binary input for the Close command.

Auto Smk Seq Req AutZnSeq Status of the FSCS Zone Switch folder’s Auto Smoke Seq
Req point

Trouble Input Tbl In Status of the Damper Trouble folder’s Dmpr Trouble point

Dmpr MCO T™I Status of the Damper Profile Block’s output - Trouble MCO
Input

Dmpr Open Status FOS Status of the Damper Profile Block’s output - Damper Fully

Opened Status

Dmpr Close Status FCS Status of the Damper Profile Block’s output - Damper Fully
Closed Status
Cmd Retries In Cmd Retry Status of the Damper Trouble folder’'s Cmd Retries point
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Table 35: Damper Trouble Block Inputs (Part 2 of 2)

Inputs Label Description

FSCS Zn Switch Cmd | FSCS Zn Req Status of the FSCS Zone Switch folder’'s FSCS Zn Request
point

WDT Enable DWTE Status of the Damper WDT folder’'s WDT Enable point

MSTP Dmpr SW-C

MSTP C Switch

Damper Control Switch point

Status of the Damper FSCS MS/TP field controller’s

Selection

0 = Individual Switch
1 = 3 Ganged Switch
2 = 2 Ganged Switch

Dmpr Cmd DCST Status of the Damper Profile Block’s output - Dmpr Cmd
Status Trbl
FSCS Switch Type FSCS Switch Type FSCS Switch Configuration

Damper Trouble Block Outputs
Table 36: Damper Trouble Block Outputs

1 = Condition met to terminate test

Outputs Label Description Output
Trouble LED Fn Tbl LED FSCS'’s Trouble LED indication for the Commanded
damper value of the
States: Damper MS/TP
0= Off field controller’s
1=0n Damper
2 = Slow blink ITrg.”b'te LED t
3 = Fast blink ndicator poin
Auto Cmd Retry ACR When a damper command fails, this retries Commanded
the command until the command succeeds or | value of the
the condition that required the command is Damper Trouble
no longer active. Block’s output -
Auto Cmd
Retry
Cmd Retries Out Cmd Retry Increments the value of the Accumulator for Increments the
the number of command retries. Value clears | value of the
when the command is satisfied or the Damper Trouble
condition requiring the command is no longer | folder's Cmd
active. Retries point
Trbl WDT Term Tbl DWTF Terminate the Weekly Dedicated Test Commanded
States: value of the
0 = No termination condition Damper WDT
folder's WDT

Failure Status
Trouble point
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Damper Trouble Block Logic

Figure 86 shows the damper Trouble block logic.

Traubk LED

TrblWOT Tarm

WOT Erble Tz
FCS Swhch Type (0D

[0
WSTP Dmpr 3. (T

Dmpr OpenCmd

| OmprChma Cmd

T T
21. I;:].

Cmd Ratbrkes O,
Cmd Ratrkes In

Figure 86: Damper Trouble Block Logic
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Damper Trouble Interlock Definition

Dmpr Trouble HORE
Configuration ] Interlock Definition I Action Tables
| =t

Lagic: | Match Any (OR

| Item Attribute Relation | Value Differential
1 FEC-21 PresentValue Egual Offline
2 FEC-21 PresentValue Equal Comm Disabled
3 FEC-21 Status Equal Offline
4 DADFO-S Status Equal Offline
5 OADFO-3 Out Of Service Equal True
6 OADFO-S Reliability Equal Unreliable
7 OAD-0 Binary Status Equal Offline
8 OAD-0 Binary Out Of Service Equal True
9 OAD-0 Binary  Reliability Equal Unreliable
10  OADFC-S Status Equal Offline
1 OADFC-3 Out Of Service Equal True
12  OADFC-S Reliability Equal Unreliable

Figure 87: Damper Trouble Interlock Definition

Damper Outputs

Table 37: Damper Output Connections (Part 1 of 3)
Control | Control Label Damper Description Output
System | System Output Destination
Block Block
Output
FSCS Dmpr Auto Auto LED Dmpr Auto LED | FSCS damper LED Commanded value
LED indication of the Damper

States:
0 = Off
1=0n

FSCS MS/TP field
controller's Damper
Auto LED
Indicator point
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Table 37:

Damper Output Connections (Part 2 of 3)

Control | Control Label Damper Description Output
System | System Output Destination
Block Block
Output
FSCS FSCS MCO MCO Damper MCO Damper MCO command Commanded value
Req to field controller of the Damper
States: FSCS folder’s
0 = Auto Damper MCO point
1 = Open - 2 Position
2 = Close - 2 Position
3 =100% - Modulating
4 = 0% - Modulating
5 = Emergency Shutdown
6 = Pressurize (Zone
Switch)
7 = De-pressurize (Zone
Switch)
8 = Purge (Zone Switch)
9 = Pressurize (Auto
Smoke Seq)
10 = De-pressurize (Auto
Smoke Seq)
11 = WDT Dmpr Open
12 = WDT Dmpr Close
FSCS Dmpr Open Dmpr C-LED | DMP LED FSCS LED indication for | Commanded value
Close LEDs the damper of the Damper
States: FSCS MS/TP field
0 = Auto controller's Damper
1 = Open Banked LED
2 = Close Indicator point
Trouble Dmpr Fault Dmpr Tbl LED | Dmp Trouble Damper Trouble condition | Commanded value
LED LED met of the Damper
States: FSCS MS/TP field
0 = Off controller’s Damper
1= On (Not used) Trouble LED
2 = Slow flash Indicator point
(Acknowledged)
3 = Fast flash
(Unacknowledged)
Trouble Cmd Retries Cmd Retry Cmd Retries Accumulator for the Commanded value
Out number of command of the Damper
retries. Value clears when | Trouble folder’s
the command is satisfied | Cmd Retries point
or the condition requiring
the command is no longer
active.
Trouble Tbl WDT Term | Tbl DWTF WDT Failure WDT termination Commanded value
Status Trouble condition met. of the Damper WDT
Command does not folder's WDT
match status during the Failure Status
Weekly Test Trouble point
States:
0 = Normal
1 = Termination
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Table 37:

Damper Output Connections (Part 3 of 3)

the fan. Damper must
reach its Open setpoint
before the fan can start.
States:

0 = Normal

1 = Damper Open request

Control | Control Label Damper Description Output
System | System Output Destination
Block Block
Output
FSCS FSCS DWDT FSCS DWTF WDT Failure WDT termination Commanded value
Term Status Trouble condition met. of the Damper WDT
FSCS manual command | folder's WDT
or a smoke event Failure FSCS or
occurring during the Smoke point
Weekly Test
States:
0 = Normal
1 =WDT Termination
Profile Fan Intrlck Fn Intick Stat Fan Interlock Interlocked damper open | Commanded value
Opn Stat Open Status request prior to starting of the Damper

Profile folder’s Fan

Interlock Open
Status point

Metasys® System UL 864 9th Edition UUKL/ORD-C100-13 UUKLC Standard Smoke Control
Applications Application Note

119



Weekly Dedicated Damper Test

Weekly Dedicated Damper Test Timing
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WDT Overview

WDT Test Sequence Interlock Definition

The WDT Test Sequence Interlock Definition (Figure 89) is used to define the

point that enables the weekly dedicated damper test.

= VDT Test Sequence _BoRg
Configuration | Interiock Definition | Action Tavles | Alarm
——
Logic: [ mateh AN (AND)
| item Atribute Relation |Value | Differential

1 WDT Enable PresentValue Equal

Enable

Figure 89: WDT Test Sequence Interlock Definition Screen
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WDT Test Sequence Action Table

The WDT Test Sequence Action Table issues commands (Figure 90) to carry out
the test. Delays are included to allow the equipment to reach its commanded
position or terminate the test and annunciate a Trouble. Do not alter the delay

times.
= WDT Test Sequence HhoRsE
Configuration | Interlock Definition | Action Tables | Alamm

d All Commands F'riorit',':I 16 (Default)
| —ot

{(Uncheck to specify individual pricrities)

Actions for Condition: True

item | commana | Priority | Delay

WDT Dmpr Open Cmd Enable 7 (Heavy Equip Delay) 5 seconds

WDT Dmpr Open Cmd Disable 7 (Heavy Equip Delay) 120 seconds

WDT Dmpr Close Cmd Enable 7 (Heavy Equip Delay) 125 seconds

WDT Dmpr Clase Cmd Disable 7 (Heavy Equip Delay) 245 seconds
Release All

1

| WDT Dmpr Open Cmd itrii e T 250 seconds

Release All

WDT Dmpr Close Cmd itrii e T 255 seconds

WDT Complete True 7 (Heavy Equip Delay) 260 seconds

WDT Complete False 7 (Heawy Equip Delay) 265 seconds
Release All

i\

WDT Complete itiim e 270 seconds
Release All

WDT Enable itiim e 275 seconds

WDT Enable Disable 16 (Default) 280 seconds

Actions for Condition: False

lterm | Command | Priority Delay

Figure 90: WDT Test Sequence Action Table Screen
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WDT Test Sequence Alarm Tab

The WDT Test Sequence Alarm tab shows the Alarm Message Text that appears
when the test begins (Figure 91).

— WDT Test Sequence ﬁ D ﬁ

Configuration Interlack Definition Action Tables Alarm

Select ltem(s):
[EaT (®) Basic () Advanced
| Atribute | value
Reference
Name PresentValue
Description
Object Type Multistate Alarm
Enabled True
Alarm State
Event Enable True
Report Delay 0 seconds
Engineering Values
Mormal State State 0
Reference Delay Time 0 seconds
Command Reference Object Name:
Reference:
Attribute: [ B
Capture Changes False
Alarm Setup
Alarm Ack Required True
Alarm Priority 70
MNormal Ack Required False
Mormal Priority 200
Alarm Message Text WDT Test Sequence has Started
Alarm Values Listof[0] =
Graphic Object Name:
Reference:
Graphic Alias -

Figure 91: WDT Test Sequence Alarm Tab Screen
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WDT Enable

This point, when added to the Weekly Dedicated Test Schedule, starts the Weekly
Dedicated Test at its scheduled time. When the weekly dedicated test starts, an
alarm message appears as shown in the Alarm Message Text of Figure 92.

— WDT Enable ﬁnﬁﬁ

Configuration Alarm
Select ltem(s):

[ Delete |
| Edit] (® Basic () Advanced
| Atiribute | value
Reference
Name PresentValue
Description
Object Type Multistate Alarm
Enabled True
Alarm State
Event Enable True
Report Delay 0 seconds
Engineering Values
Mormal State State 0
Reference Delay Time 0 seconds
Command Reference Object Name:
Reference:
Attribute: | B
Capture Changes False
Alarm Setup
Alarm Ack Required True
Alarm Priority 70
MNarmal Ack Required False
Mormal Priority 200
Alarm Message Text WDT Test Sequence Enabled
Alarm Values Listofl0] [
Graphic Object Name:
Reference:
Graphic Alias -]

Figure 92: Damper Weekly Dedicated Test Enable
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WDT Damper Open Command

When the Weekly Dedicated Test commands the damper to the Open position, an
alarm message appears as shown in the Alarm Message Text of Figure 93.

=] WODT Dmpr Open Cmd ﬁﬁﬁﬁ

Configuration Alarm

Selectltem(s):
[ Delete |
| Edit ] (®) Basic () Advanced
| Atribute | value
Reference
Mame PresentValue
Description
Object Type Multistate Alarm
Enabled True
Alarm State
Event Enable True
Report Delay 0 seconds
Engineering Values
Mormal State State 0
Reference Delay Time 0 seconds
Command Reference Object Name:
Reference:
Attribute: | E
Capture Changes False
Alarm Setup
Alarm Ack Required True
Alarm Priarity 70
Mormal Ack Reguired False
Mormal Priority 200
Alarm Message Text WDT Tese Sequence Open Cmd Issued
Alarm Values Listofl0] ||
Graphic Object Name:
Reference:
Graphic Alias -

Figure 93: Weekly Dedicated Test Damper Open Command Screen
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WDT Damper Close Command

When the Weekly Dedicated Test commands the damper to the Closed position, an
alarm message appears as shown in the Alarm Message Text of Figure 94.

=] WOT Dmpr Close Cmd ﬁﬁﬂﬁ

Configuration Alarm

Select ltem(s):
[ Delete |
[EdT (®) Basic () Advanced
| Atiribute | value
Reference
Mame PresentValue
Description
Object Type Multistate Alarm
Enabled True
Alarm State
Event Enable True
f Report Delay 0 seconds
Engineering Values
Mormal State State 0
Reference Delay Time 0 seconds
Command Reference Object Name:
Reference:
Attribute: | -
Capture Changes False
Alarm Setup
Alarm Ack Required True
Alarm Priarity 70
MNormal Ack Required False
Mormal Priority 200
Alarm Message Text WDT Test Sequence Close Cmd Issued
Alarm Values Listofl0] ||
Graphic Object Name:
Reference:
Graphic Alias -

Figure 94: Weekly Dedicated Test Damper Close Command Screen
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WDT Complete

When the weekly dedicated test completes with no errors, an alarm message

appears as shown in the Alarm Message Text of Figure 95.

— WDT Complete ﬁnﬂ@

Caonfiguration Alarm
Select ltem(s):

[ Delete |
| ECr
| Attribute | value Il
Reference
Mame PresentValue
Description
Object Type Multistate Alarm
Enabled True
Alarm State
Event Enable True
Repoart Delay 0 seconds
Engineering Values
Mormal State State 0
Reference Delay Time 0 seconds
Command Reference Object Name:
Reference:
Attribute: | B
Capture Changes Falze
Alarm Setup
Alarm Ack Required True
Alarm Priority 70
MNaormal Ack Required False
Mormal Priority 200
Alarm Message Text WDT Test Sequence Completed - No Errors
Alarm Values Listofl0] =
Graphic Object Name:
Reference:
Graphic Alias -

Figure 95: Damper Weekly Dedicated Test Complete
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WDT Failure Sequence Interlock Definition

The WDT Failure Sequence Interlock Definition issues an alarm in the event the
damper fails to meet its commanded state and then terminates the weekly test
(Figure 96).

= WDT Failure Sequence hoas
Configuration | Interlock Definition |_Action Tables | Alamm

——
Lagic: [co mplex ul Logic Equation (1+2)*3
| item Aftribute Relation | value | Differential
1 WDT Failure FSCS or SmkCmd  PresentValue Egual Alarm
2 WDT Failure Status Trouble PresentValue Equal Alarm
3 WDT Enable PresentValue Equal Enable
[ b

Figure 96: WDT Failure Sequence Interlock Definition Screen
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WDT Failure Sequence Action Table

The WDT Failure Sequence Action Table, when conditions are True (meaning the
test has failed), overrides the test commands and terminates the test (Figure 97).

; WOT Failure Sequence ﬁuﬁﬁ

=

Configuration | Interlock Definition | Action Taoles | Alarm

All Commands Priorit',':I 16 (Default)

(Uncheck to specify individual pricrities)

Actions for Condition: True

Itermn | Command | Priority | Delay

WOT Complete Dper_ator OVEITHIE 0 seconds
Value: 0

WOT Dmpr Open Cmd QpeisinnUyeHie 10 seconds
Value: 0

WDT Dmpr Close Cmd Operator Override 15 seconds
Value: 0
Release All

WDT Dmpr Open Cmd Nerms 20 seconds
Release All

1

WOT Dmpr Close Cmd N e 25 seconds
Release All

WOT Complete At TE 40 seconds
Release All

1

WDT Enable Fririe TE 45 seconds

WDT Enable Disable 16 (Default) 50 seconds

Actions for Condition: False

Itermn | Command

| Priority | Delay

Figure 97: WDT Failure Sequence Action Table
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WDT Failure Sequence Alarm

The WDT Failure Sequence Alarm issues an alarm message that the WDT has
been terminated (Figure 98).

- WDT Failure Sﬁl!ﬂm ﬁi iﬁﬁ

Configuration | Interlock Definition | Action Tables | Alarm

Select ltem(s):
| Eait | (® Basic () Advanced
| attribute | value
Reference
MName PresentValue
Description
Object Type Multistate Alarm
Enabled True
Alarm State
Event Enable True
Repaort Delay 0 seconds
Engineering Values
Marmal State State 0
Reference Delay Time 0 seconds
Command Reference Object Name:
Reference:
Attribute: =
Capture Changes False
Alarm Setup
Alarm Ack Required True
Alarm Priarity 70
Mormal Ack Required Falze
MNarmal Priarity 200
Alarm Message Text WDT Test Sequence has been Terminted.
Alarm Yalues Listofl0] ||
Graphic Object Name:
Reference:
Graphic Alias -

Figure 98: WDT Failure Sequence Alarm Screen
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WDT Failure FSCS or Smoke Command

When a smoke control command or manual FSCS command is issued during the
weekly dedicated test, the test terminates and an alarm message appears as shown
in the Alarm Message Text of Figure 99.

- WDT Failure FSCS or Smk Cmd ﬁnﬂﬁ

Configuration Alarm
Select ltem(s):

[ Delete |
— (®) Basic () Advanced

| attribute | value

Reference
Name PresentValue
Description
Object Type Multistate Alarm
Enabled True

Alarm State
Event Enable True
Report Delay 0 seconds

Engineering Values
Normal State State 0
Reference Delay Time 0 seconds
Command Reference Object Name:

Reference:
Attribute: | Bt

Capture Changes False

Alarm Setup
Alarm Ack Required True
Alarm Priority 70
Mormal Ack Required False
Normal Priarity 200

Alarm Message Text
Alarm Values
Graphic

Graphic Alias

WDT Test Sequence Failed - FSCs or Smk Seq Cmd Issued During Test

Listoff0]
Object Name:
Reference:

Figure 99: Damper WDT Failure FSCS or Smoke Command
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WDT Failure Status Trouble

When the weekly dedicated test terminates due to a device not meeting its
expected commanded condition, an alarm message appears as shown in the Alarm
Message Text of Figure 100.

=] WDT Failure Status Trouble ﬁnﬁ@

Configuration Alarm
Select ltem(s):

[ Delete |
——— (® Basic () Advanced

| Atiribute | value

Reference
Mame Present Value
Description
Object Type Multistate Alarm
Enabled True

Alarm State
Event Enable True
Report Delay 0 seconds

Engineering Values
Mormal State State 0
Reference Delay Time 0 seconds
Command Reference Object Name:

Reference:
Attribute: | =

Capture Changes False

Alarm Setup
Alarm Ack Required True
Alarm Priarity 70
Mormal Ack Required False
Mormal Priority 200

Alarm Message Text

Alarm Values Listoflo] =
Graphic Object Name:

Reference:
Graphic Alias =

WDT Test Sequence Failed - Cmd Does Not Match the Feed Back

Figure 100: Damper WDT Failure Status Trouble Screen
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Vxx (VMA/VAV) Folder

Vxx Device Commands

Since there can be multiple VVxx devices per zone, when a manual or automatic
smoke control command is sent to a VVxx, all Vxx devices in that zone must

respond to that command.

Vxx Objects

Figure 101 shows all objects associated with any Vxx type. The FSCS folder is
shown since some of the Vxx’s logic references these points.

=[] FSCS
= 1  Zone Switch
----- 3% Auto Smoke SeqReg
----- 13  FscsznRequest
--d8  FSCS Zone Control
L2 Zn Control
----- § F3CS Zn Switch LED Type Select
----- 34 Auto Smoke Elev Strwl Req
-1  Zone Smake LED
----- §  IFC Zone Detector Trouble
----- §  IFC Zone Trouble Interlock
----- i’ 3rd Party Zone Trouble Interlock
--d38  Zone x Smoke
Ld@  Zone Smoke
----- % FSCS Type Selection
..... E FSCS Switch Type Selection
----- /%  FSCSLED Type Selection
----- FSCS Feedback LED Status Behavior
=[]  Fire System Inputs
----- f Zone 1 3rd Party Zone Interlock
----- §  Zone 1IFC Zone Interlock
----- §  Zone 1 Smoke Interlock

-] Voo Profile

Fan Interlock Open Status
W Fully Closed
W Fully Open
Wi Cmd Status Close
Wi Cmd Status Open
Wi Fan Start Interlock
-] FSCS
0B VK MCO
- FSCS Switch Type Selection
-5 FSCSLED Type Selection
=~ Trouble
§ Cmd Retries
e @ Vi Trouble
—-7{'- Vi Smoke Cntrl

10 20 50 20 5o ]

ogE W Profile
@@ Trouble
.? Fscs

Figure 101: All Vxx Objects
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FSCS VAV/VMA Switch

The FSCS’s VAV/VMA switch (Figure 102) is a three-position toggle switch with
four LEDs. The three switch positions are Open, Auto, and Close, each with its
associated LED. The Trouble LED illuminates when trouble is present for the
VAV/VMA. Its flash rate shows its acknowledged/unacknowledged status.

VAV 11

@ Open
@ © Auto
: (O Close

@ Trouble
Figure 102: ADI FSCS VAV/VMA Switch

Table 38: VAV/VMA Switch - 3-Position Toggle, 4 LEDs

Switch Switch Associated LED Description
Position Setting With
1 Manual MS/TP banked Open llluminates the Open LED when the switch is in
Open LEDs position 1 and the associated feedback point is
correct.
Turns the Open LED off when in any other position.
2 Auto Auto llluminates the Auto LED when the switch is in
position 2 and the associated feedback point is
correct.
Turns the Auto LED off when in any other position.
3 Manual Close llluminates the Close LED when switch is in position 3
Close and the associated feedback point is correct.
Turns the Close LED off when in any other position.
N/A N/A Single LED Trouble | Flashes at a fast rate when Trouble exists.
When acknowledged, flashes at a slower rate.
Turns the Trouble LED off when Trouble is cleared.
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Vxx Logic

The Vxx’s main logic (Figure 103) consists of the VVxx inputs (Figure 104), Profile

Block (Figure 105),
the VVxx outputs.

and

Trouble Block (Figure 115)

FSCS Block (Figure 113),

21607 UIBI\ XXA :€0T 94nBi-

A G} ST
.,.\,....sz__u._.tm__v nad —BEqoTy

BT |
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Vxx Logic Inputs
Figure 104 shows the VVxx’s logic inputs for all Vxx devices.

Firetighter Control am

Present Walue FFC:2
Input Ref
L
FSCS 7n Reques
Fresent Value FZnReq:2)
Input Ref
REL
Emergency Shutdawn
Present Walue Emrg Shidwn
Input Ref
REL

Auto Smoke Seg Reg
Fresent Value utoZnSeqZ)
Input Bef
REL

FECS LED Type Selection]|
Frezent Walue FSCS LED Type )
Input Ref ]
REL

FSCS Switch Twpe Selection]
Fresent Walue FSCS Switch Type®)
Input Ref |
REL I

Znd FIVAVZ-1 Opn Cls o]
Fresent Value METF € Switeh:Z)
Input Ref ]
REL

ez MCO
Frezent WValue WRACT )
Input Ref
REL
Mot Cmd Status Close
Fresent \falue CEC
Input Ref
EL

Ve Cmd Status Open
Fresent Value (=]
Input Ref
REL

Weot Fully Closed
Fresent \falue GFC
Input R ef
REL

Meod Fully Open
Present Value GFO
Input Ref
REL

Mot Trouble

Fresent Yalue M Trouble
Input Ref

REL

Cmd Retries

Frezent Value Cmd Retry
Input Ref

REL

Intrlck Dmpr Opn Reg
Present Walue FrnOpen Re
Input Ref
REL

oo Fan Interlock
Fresent Yalue Fr St Intrick)
Input Ref
REL

Figure 104: Vxx Logic Inputs (Dry Contact Feedback)

Vxx Input Connections List
Table 39 shows the VVxx’s inputs and their system control block connections.

IMPORTANT: VAV/VMA:s that are incorrectly configured prevent proper
smoke control sequence operation.
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Table 39: Vxx Input Connections (Part 1 of 3)

Input Vxx Inputs | Label Description Control | Control System
Source System | Block Input
Block
FSCS Firemans FFC:2 Panel enable keyswitch FSCS FFC
Controller Key position Trouble FFC
States:
0 = Auto
1 = Firefighter Control
Zone FSCS Zn FZnReq:2 Zone request to control Vxx | FSCS FSCS Zn Switch Req
Switch Request States: Trouble | FSCS Zn Switch Cmd
Folder 0 = Normal
1 = Pressurize
2 = De-Pressurize
3 = Purge
AHU Emergency Emrg Interlock to do an FSCS Emergency Shutdown
Emergency | Shutdown Shtdwn emergency shutdown of the
Shutdown AHU
Control States:
Folder 0 = AHU run enable
1 = Emergency AHU
shutdown
FSCS Zone | Auto Smoke | AutoZnSeq: | Auto smoke control request | FSCS Auto Smk Seq Req
Switch Seq Req 2 States: Trouble Auto Smk Seq Req
Folder 0 = Normal
1 = Pressurize
2 = De-Pressurize
The main FSCS LED FSCS LED | Sets the FSCS LED Type FSCS FSCS LED Type
FSCSfolder | Type Type Selections:! T -
. : rouble FSCS Switch Type
OLIZ?C'EIXIE Selection 0 = Individual Output
Eoznecte)(/i for each feedback
to the FSCS status of the Vxx
1= MS/TP converted 3
position LED bank
(AUTO, OPEN, CLOSE)
2 = MS/TP converted 2
position LED bank
(OPEN, CLOSE)
The main FSCS Switch | FSCS Sets the FSCS Switch Type | FSCS FSCS Switch Type
FSCSfolder | Type Switch Selections:! -
. . : Trouble FSCS Switch Type
OLIZ?CgﬁE Selection Type:2 0 = Individual Binary Input
Eoznecte)(/i for each switch position
to the FSCS 1= MS/'_I'.ID converted 3 .
position Banked Switch
(AUTO, OPEN, CLOSE)
2 = MS/TP converted 2
position Banked Switch
(OPEN, CLOSE)
FSCS VAV Open MSTP C FSCS control switch for a FSCS MSTP Vxx SW-C
Controller Close Switch | Switch:2 VXX Trouble MSTP Vxx SW-C
States:
0 = Auto
1= 0Open
2 = Close
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Table 39: Vxx Input Connections (Part 2 of 3)

Input
Source

Vxx Inputs

Label

Description

Control
System
Block

Control System
Block Input

Vxx FSCS
Folder

Vxx MCO

VMCO

Checks status of the Vxx
MCO command

States:

0 = Auto

1 =0Open

2 = Closed

3=100%

4=0%

5 = Emergency Shutdown
6 = Pressurize (Zone
Switch)

7 = De-pressurize (Zone
Switch)

8 = Purge (Zone Switch)
9 = Pressurize (Auto Smoke
Seq)

10 = De-pressurize (Auto
Smoke Seq)

11 = WDT Open

12 = WDT Close

Profile

Vxx MCO Status

Vxx Profile
Folder

Vxx Cmd
Status
Closed

CscC

Ganged command status-
All Vxx closed command
status

Profile

Cmd Status C-IN

Vxx Profile
Folder

Vxx Cmd
Status Open

CsO

Ganged command status-
All Vxx open command
status

Profile

Cmd Status O-IN

Vxx Profile
Folder

Vxx Fully
Closed

GFC

Ganged fully closed Vxx
feedback

Binary Representation of all
Vxx associated with the
AHU.

Every Vxx on the output of
the AHU must be FULLY
CLOSED for this to be
TRUE.

Profile

Ganged Fully Closed FB

Applications Application Note
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Table 39: Vxx Input Connections (Part 3 of 3)

Input Vxx Inputs | Label Description Control | Control System
Source System | Block Input
Block

Vxx Profile | Vxx Fully GFO Ganged fully open Vxx Profile Ganged Fully Open FB
Folder Open feedback.

Binary Representation of all

Vxx associated with the

AHU.

Every Vxx on the output of

the AHU must be FULLY

OPEN for this to be TRUE.
VMA Vxx Trouble V Trouble Vxx trouble condition met Trouble Trouble Input
Trouble States:
Folder 0 = Normal

1 = Trouble condition
VMA CMD Retries | Cmd Retry | Accumulator for the number | Trouble Cmd Retries In
Trouble of command retries. Value
Folder clears when the command

is satisfied or the condition

requiring the command is no

longer active.
Supply Fan | Intrick Dmpr Fn Open Fan requesting the Vxx to FSCS Fan Intrick Open Req
FSCS Opn req Req open to its setpoint before
Folder the fan can start.

States:

0 = Normal

1 = Request to open
Vxx Profile | Vxx Fan Fan Strt Allows the fan to turn on Profile Fan Start Interlock
Folder Interlock Intrick when the interlock is

satisfied.

1. All Selections must be configured during the initial Vxx programming. Set the point’s default value to the same
value as the desired setup value to ensure the selection is maintained in the event that the NxE restarts. Archive
and upload the NxE database to the SCT database to save all changes for the Vxx configuration to prevent
overwriting desired values on a download to the NxE.

Vxx Profile Block
Figure 105 shows the VVxx’s Profile block and its inputs and outputs.

V Profile

WWC D ®X O Status . [ tatus Trb VICST
[ Trouble MCO input

Vix Ccmd

{CsC r— Cmd Status ¢

{C50 ] Cmd Status O-IN > Fully Closed Status FCs.2
GFO) anged Fully Open FB ully Opened 5tatu FOS2
GFC anged Fully Closed FB an Intrick Opn Sta Fn Intlck Stat

(Fn Strt Intrick —{ V=X Fn 5trt Intrlck>

Figure 105: Vxx Profile Block
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Vxx Profile Block Inputs
Table 40: Vxx Profile Block Inputs

Inputs Label Description / Logic Value

Vxx MCO Status VMCO Vxx MCO command from the Vxx FSCS folder’'s Vxx MCO point to the
field controller’s Vxx point

Vxx Cmd Status Close CSC Status of the Vxx Profile block’s Vxx Cmd Status Close point

Vxx Cmd Status Open CSO Status of the Vxx Profile block’s Vxx Fully Open interlock

Vxx Fully Closed GFC Status of the Vxx Profile block’s Vxx Fully Closed interlock

Vxx Fully Open GFO Status of the Vxx Profile block’s Vxx Fully Opened interlock

Vxx Fan Interlock Open | Fn Intrick Opn | Damper is open enough for the fan to turn on.

Status Status

Vxx Profile Block Outputs
Table 41: Vxx Profile Block Outputs

Outputs Label | Description/Logic Value | Control Control System
System Block | Block Input
Vxx Cmd Status Trbl VCST | VMA Command Status Trouble | Trouble Vxx Command
0 = Auto
1 =0Open
2 = Close
Trouble MCO Input TMI Trouble MCO Input Trouble Vxx MCO
0 = Auto
1 =0Open
2 = Close
Fully Closed Status FCS:2 | Damper Fully Closed Status FSCS Vxx Close Status
Trouble Vxx Close Status
Fully Opened Status FOS:2 | Damper Fully Opened Status FSCS Vxx Open Status
Trouble Vxx Open Status

140 Metasys® System UL 864 9th Edition UUKL/ORD-C100-13 UUKLC Standard Smoke Control
Applications Application Note



Vxx Profile Block Logic
Figure 106 shows the VVxx’s Profile Block logic.

| Fanged Yxx Cmd Status for Trouble Determiniation |

Cmd Status C-IN

O=Auto, 1=0pen, 2=Close

Cmd $tatus O-1N

Diecode Vixx MCD Status for Trouble Determiniation

“whx MCO Status (&)

[ O=Aute, (v in Auto Cortrol) |
1=0pen, (%xx Fully Open)
2=Closed, (%xx Fully Closed)

3=Emergency Contral, (HYAC Emergency to Shutdown) |

Trouble MCO inpur_|

O=4uto, 1=0pen, 2=Close

4=Emergency Cortrol, (HYAC Emergency to Pressutize) |

‘ S=Emergency Cortrol, (HYAC Emergency to De-Pressurize) |

G=Emergency Cortrol, (HYAC Emergency to Purge) |

‘ Ganged Yor Feedback for Trouble Determiniation

| Ganged Fully Closed FB Fully Closed Status |

| Binary Representation of all vxx associated with the AHU. ALL %'W&s on the output of the AHU must be FULLY CLOSED in order for this to he TRUE.

| Ganged Fully Open FA Fully Opened Status ‘

| Binary Representation of all Yiox agsociated with the AHU. ALL Yhi2s on the output of the AHU must be FULLY OPER for this ta be TRLE.

| “Wex Fn St Intrick Fan Intrick Opn $tatus ‘

Figure 106: Vxx’s Profile Block Logic
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Vxx Fan Interlock Open Status

[ Fan Interlock Open Status ﬁﬂﬁ@

Configuration

| Edit] ® Basic () Advanced
| Attribute | value |
Object
Mame Fan Interlock Open Status
Description 0=Dmpr Closed, 1=Dmpr Open
Object Type AV
Object Category Fire
Engineering Values
Min Value 0.0
Max Value 1.0
Display
Units
Display Precision 10ths
COVincrement 0.01
Default State
Relinquish Default 0.0
Restart Options
Restore Command Priarity Operator Qverride
[C] Demand Limiting
[] Load Rolling
[] Default

Figure 107: Fan Interlock Open Status

Vxx Fully Closed Interlock Definition

The Vxx Fully Closed Interlock Definition indicates when the VMA damper
position is fully closed (Figure 108).

= Vxx Fully Closed fHoRs
Configuration I Interlock Definition I Action Tables

_——

Logic: II.Iat-:h All (AND) -~

| tem | Attribute Relation | value | Differential
1 VMAFC-S  PresentValue Equal Alarm

Figure 108: Vxx Fully Closed Interlock
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Vxx Fully Open Interlock Definition

The Vxx Fully Open Interlock Definition indicates when the VMA damper
position is fully open (Figure 109).

= Vxx Fully Open .. BhoBse
Configuration | Interlock Definition | _Action Tables

-

Logic: | Match All (AND)

| item | Atribute Relation |value | Differential
1 VMAFO-S PresentValue Equal  Alarm

Figure 109: Vxx Fully Open Interlock
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Vxx Cmd Status Close Interlock Definition

The Vxx Cmd Status Close Interlock Definition indicates that the VMA damper
has been commanded fully closed (Figure 110).

= Vxx Cmd Status Close . mhoBg
Configuration | Interlock Definition | _Action Tables

——
Logic: | Match All (AND)
[item | atiribute Relation | value | Differential

1 DPR-O  PresentValue Less OrEqual 0.1% 0.0

Figure 110: Vxx Cmd Status Close Interlock Definition
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Vxx Cmd Status Open Interlock Definition

The Vxx Cmd Status Open Interlock Definition indicates that the VMA damper
has been commanded fully open (Figure 111).

= Vxx Cmd status Open . BhoBa
Configuration I Interlock Definition I Action Tables

——
Logic: [ match Al (AND)
[item | Atribute Relation | value | Differential

1 DPR-O PresentValue Greater OrEqual 99.9% 0.0

Figure 111: Vxx Cmd Status Open Interlock Definition
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Vxx Fan Start Interlock

The Vxx Fan Start Interlock allows the supply fan to start when the damper
position is greater than 10% and fully closed status is false (Figure 112).

= Vxx Fan Start Interiock . Bors
Configuration | Interlock Definition | _Action Tables

| O
Logic: | Match All (AND)
| tem | attripute Relation | value | Differential
1 DPR-O PresentValue GreaterThan 100% 0.0
2 VMAFC-S PresentValue Equal Normal

Figure 112: Vxx Fan Start Interlock
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Vxx FSCS Block

The Vxx’s FSCS block controls the LEDs on the FSCS panel and commands the
field controller (Figure 113).

FSCS
FFC FFC > hopewtﬁﬁ—>
,_FSCS'Um_> Ao D
’_FFUET‘JFSTUN_> [ Close LI:U| >
TSWItCTReq> ICOReY MCO
Ernrg Shtdwn mergency Shutdo [ VX LED-C ;>—(m

(AutnZnSeq — Auto SmK Seq Req

e

{FOS ] W¥xx Open Status

FCS

ACH

MSTE C Switch v

an Intrick Upen reg

FSCS LED Type

pe

F3C3 Switch Type

witch Type

|
Figure 113: Vxx FSCS Block

Figure 113 shows the Vxx FSCS block logic.

The Vxx Open LED is turned on only if the FSCS is in Firefighter Control and
the Vxx is fully open.

The Vxx Close LED is turned on only if the FSCS is in Firefighter Control and
the Vxx is fully closed.

The Vxx Auto LED is turned on only if the toggle switch is not in the Open or
Closed setting.

If the Firefighter Control Key is off, the FSCS Request is set to 0.

If the Firefighter Control Key is on, the FSCS Request is set to the Table 42
values depending on the position of the VVxx’s toggle switch.

Table 42: Vxx Toggle Switch FSCS Request Value

FSCS Vxx Toggle Switch | FSCS Request State Smoke Control Action
Position Value

Open 1 Vxx Fully Open

Auto 0 Automatic Smoke Control
Close 2 Vxx Fully Closed
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Vxx FSCS Block Inputs
Table 43: Vxx FSCS Block Inputs

Inputs Label Description

FFC FFC Status of the FSCS MS/TP field controller’s Firemans Key

FSCS Open Cmd VxxOpnCmd This input is active when FSCS Switch Type Selection is set to
selection 0. The actual status of the Fan FSCS binary input for
the Open Command.

FSCS Close Cmd VxxCloCmd This input is active when FSCS Switch Type Selection is set to
selection 0. The actual status of the Fan FSCS binary input for
the Close Command.

FSCS Zn Switch Req FZnReq Status of the FSCS Zone Switch folder’s FSCS Zn Request point

Emergency Shutdown

Emrg Shtdwn

Interlock to do an emergency shutdown of the AHU
States:

0 = Emergency run enable

1 = Emergency AHU shutdown

Auto Smk Seq Req AutoZnSeq Auto smoke control request

States:

0 = Normal

1 = Pressurize

2 = De-Pressurize
Vxx Open Status FOS Status of the Vxx Profile block’s output - Fully Opened Status
Vxx Closed Status DCS Status of the Vxx Profile block’s output - Fully Closed Status
Auto Cmd Retry ACR Status of the Vxx Trouble block’s output - Auto Cmd Retry

MSTP Vxx SW-C

MSTP C Switch

Status of the Vxx FSCS MS/TP controller’s Vxx Control Switch
point

Fan Intrick Open Req FN Open Req Status of the Supply Fan FSCS folder’s Intrlck Dmpr Opn Req
point

FSCS LED Type FSCS LED FSCS LED Configuration

Selection Type 0 = Individual LED
1 = Ganged 3 LED
2 =Ganged 2 LED

FSCS Switch Type FSCS Switch FSCS Switch Configuration

Selection Type 0 = Individual Switch

1 = 3 Ganged Switch
2 = 2 Ganged Switch
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Vxx FSCS Block Outputs

Table 44: Vxx FSCS Block Outputs

Outputs

Label

Description

Open LED

N/A

(Future)

Auto LED

N/A

(Future)

Close LED

N/A

(Future)

FSCS MCO Req

MCO

Vxx MCO command to the field controller

0 = Auto (AHU in Automatic Control)

1 = Open (Fully Open Damper)

2 = Close (Fully Close Damper)

3 = Emergency Shutdown (HVAC Emergency Command to Shutdown)

4 = Emergency Shutdown (HVAC Emergency Command to Pressurize)

5 = Emergency Shutdown(HVAC Emergency Command to De-Pressurize)
6 = Emergency Shutdown (HVAC Emergency Command to Purge)

7 = Pressurize (Auto Smoke Sequence)

8 = De-pressurize (Auto Smoke Sequence)

Vxx LED-C

Vxx C-LED

FSCS LED indication for the Vxx
States:

0 = No request

1 = Request interlocked Vxx(s) to open
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Vxx FSCS Block Logic

Figure 114: Vxx’s FSCS Block Logic
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Vxx Trouble Block

The Vxx’s Trouble block sets the FSCS’s Vxx Trouble LED.

mm
M
op

FFC

Trouble

TroubtetE W Thi LED

Trr:rrm—>

5 Cid Retry
Td-REtries0x

%

AUto SMK 5eq Req>
(¥ Trouble — Trouble| TApUE >
Vxx MCO >

(E0IS —{__Vxx Open Status >

FCS iE‘StZ‘tI.TS_>

METE C Switch xx

(WCST — V=2 00n|1mand >

FSCS Switch Type wite pe

Figure 115: FSCS Vxx Trouble Block
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Vxx Trouble Block Inputs

Table 45: Vxx Trouble Block Inputs

Inputs Label Description

FFC FFC Status of the FSCS MS/TP field controller’s Firemans Key

Vxx Open Cmd VxxOpnCmd This input is active when FSCS Switch Type Selection is set to
selection 0. The actual status of the Vxx FSCS binary input for the
Open Command

Vxx Close Cmd VxxCloCmd This input is active when FSCS Switch Type Selection is set to
selection 0. The actual status of the Vxx FSCS binary input for the
Close Command

Auto Smk Seq Req AutoZnSeq Status of the FSCS Zone Switch folder’s Auto Smoke Seq Req
point

Trouble Input V Trouble Status of the Vxx Trouble block folder’s Vxx Trouble point

Vxx MCO T™I Status of the Vxx Profile block’s output - Trouble MCO Input

Vxx Open Status FOS Status of the Vxx Profile block’s output - Vxx Fully Open

Vxx Close Status FCS Status of the Vxx Profile block’s output - Vxx Fully Closed

Cmd Retries In Cmd Retry Status of the Vxx Trouble folder's CMD Retries point

FSCS Zn Switch Cmd | FZnReq Status of the FSCS Zone Switch folder's FSCS Zn Request point

MSTP Vxx SW-C

MSTP C Switch

Status of the Vxx FSCS MS/TP field controller’s Vxx Control
Switch point

Vxx Command VCST Status of the Vxx Profile block’s output - Vxx Cmd Status Trbl
FSCS Switch Type FSCS Switch Status of the FSCS folders FSCS Switch Type Selection Point
Selection Type 0 = Individual Switch

1 = 3 Ganged Switch
2 = 2 Ganged Switch

Vxx Trouble Block Outputs
Table 46: Vxx Trouble Block Outputs

Outputs Label Description Output

Trouble LED V Tbl LED | FSCS’s Trouble LED indication for the Vxx Commanded value of the
States: Vxx FSCS MS/TP field
0 = Off controller’s Vxx Trouble
1=0n LED Indicator point
2 = Slow blink
3 = Fast blink

Auto Cmd Retry ACR When a Vxx command fails, this retries the Commanded value of the
command until the command succeeds or the | Vxx Trouble block’s
condition that required the command is no output - Auto Cmd Retry
longer active.

Cmd Retries Out | Cmd Retry | Increments the value of the Accumulator for Increments the value of
the number of command retries. Value clears the Vxx Trouble folder’s
when the command is satisfied or the condition | Cmd Retries point
requiring the command is no longer active.
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Vxx Trouble Logic

Figure 116 shows the Vxx Trouble block logic. The Trouble LED is turned on if
the Vxx is in smoke control and the damper has not reached its desired setpoint
within 75 seconds. A VVxx is in smoke control if either the field controller is in
pressurize or depressurize mode, or the Firefighter Control Key is on and the FSCS
Vxx toggle switch is set to Open or Close. If a Vxx does not reach its commanded
state and goes into Trouble, the Auto Retry Command logic retries the command
every 60 seconds.

FBOR

Traubke LED

o Chrna S
| fuaSme Saq Reg IJ;,

= mfl-_fl-

FECSSwhcn Tape (T
@

E§J

v
L2 £-1

Cmd Ratrks O,

Figure 116: Vxx Trouble Control Block Logic
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Cmd Retries

When a fan or damper trouble is locked in, the analog value sends the command
every 60 seconds until the fan reaches its intended position or the smoke event is
cleared and the logic is reset (Figure 117).

= Cmd Retries fhoasd
Configuration
| EO] ®) Basic () Advanced
| Attriute | value Il
Object
Name Cmd Retries
Description
Object Type AV
Object Category Fire
Engineering Values
Min Value 0
Max Value 1.7E38
Display
Units
Display Precision 15
COV Increment 0.01
Default State
Relinguish Default 0
Restart Options
Restore Command Priarity Operator Override
[[] Demand Limiting
[] Load Rolling
[] Default

Figure 117: Cmd Retries
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Vxx Trouble Interlock Definition

The Vxx Trouble Interlock Definition sets the values that, when reached, triggers
an FSCS Vxx Trouble alarm (Figure 118). The definition triggers an FSCS Vxx
Trouble alarm if the Supply Air Damper goes into a trouble state or if an offline or
communication disabled status is reported for either the VVxx or the differential
pressure sensor used to monitor airflow.

Vix Trouble

Caonfiguration I Interlock Definition I Action Tables

ﬁﬂ&@|

|~
Logic: [ Wateh Any (OR)
Item Aftribute Relation | Value Differential
1 VMA-22 PresentValue Equal Offline
2 10M-23 PresentValue Equal Offline
3 VMA-22 PresentValue Equal Comm Disabled
4 10M-23 PresentValue Equal Comm Disabled
5 VMA-22 Status Equal Offline
i} 10M-23 Status Equal Offline
7 1OM-24 PresentValue Equal Offline
g 1OM-24 PresentValue Equal Comm Disabled
9 10M-24 Status Equal Offline
10  WMAFC-8 Status Equal Offline
11 VMAFC-S  Event State Equal Fault
12 VMAFC-S  Status Equal Out of Senvice
13 VMAFO-8 Status Equal Offline
14 VMAFO-5  Event State Equal Fault
15  VMAFO-S  Status Equal Out of Sernvice

Figure 118: Vxx Trouble Interlock Definition
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Vxx Outputs

Table 47: Vxx Output Connections

Control | Control Label Damper Description Output
System | System Output Destination
Block Block
Output
FSCS Vxx Auto Auto LED VMA Auto FSCS Auto LED indication | Commanded value
LED LED for the Vxx of the Vxx FSCS
States: MS/TP field
0 = Off controller’s Vxx
1=0n Auto LED
Indicator point
FSCS FSCS MCO | MCO Vxx MCO Vxx MCO command to field | Commanded value
Req controller of the Vxx FSCS
States: folder’s Vxx MCO
0 = Auto point
1=0nCV
2 = Off - CV or 2 Speed
3 =VFD 100%
4 =VFD 0%
5 = Emergency Shutdown
6 = Pressurize
7 = De-Pressurize
8 = Purge
9 =WDT Fan On
10 = WDT Fan Off
11 = 2 Speed Fan Slow
12 = 2 Speed Fan Fast
FSCS Vxx Open Vxx C-LED | VMA Ind FSCS LED indication for Commanded value
Close LEDs the Vxx of the Vxx FSCS
States: MS/TP field
0 = Auto controller’s Vxx
1 = Open Barjked LED
2 = Close Indicator point
Trouble Vxx Fault V Tbl LED VMA Trouble | Vxx Trouble condition met Commanded value
LED Ind States: of the Vxx FSCS
0 = Off MS/TP field
1 = On (Not used) controller’s Vxx
2 = Slow flash Trouble LED
(Acknowledged) Indicator point
3 = Fast flash
(Unacknowledged)
Trouble Cmd Retries | Cmd Retry Cmd Retries | Accumulator for the Commanded value
Out number of command of the Vxx Trouble
retries. Value clears when folder’s Cmd
the command is satisfied or | Retries point
the condition requiring the
command is no longer
active.
Profile Fan Intrick Fn Intick Stat | Fan Interlock | Interlocked Vxx Open Commanded value
Opn Stat Open Status | request prior to starting the | of the Vxx Profile
fan. Vxx must reach its folder’s Fan
Open setpoint before the Interlock Open
fan can start. Status point
States:
0 = Normal
1 = Damper Open request

156 Metasys® System UL 864 9th Edition UUKL/ORD-C100-13 UUKLC Standard Smoke Control
Applications Application Note




Multi-Story Building Automatic Smoke Control

Figure 119 shows the FSCS and MS/TP field device connections. The field
controllers in this example are MS/TP controllers. You can use any combination of
controllers as required by the physical devices installed at the smoke control site.

Multi-Story Building Field Device Connections

Browser

Ethemeat Swilch

IFC Panel with
BACnet Gateway

*MSTP A* |
*MSTR B*
Floor 4 Floar 1
Smoke Listed Smoke Listed
MSITP NAESS10 MSTP NAESS10

Flaor 1

Floor 4
Smoke Listed M3TP Controdlers Smoke Listed MSITP Controllers

Flmr 5 Floor 2
Smoke Listed Smake Listed
MSTP NAE4510 MSITP NAE4510

Floor 5
Smoke Listed MS/TP Controllers Floor 2
Smoke Listed M3TP Controllers
= ééé
Smoke Listed Smoke Listed 2
MS/TP MAE3510 METP NAE3S10 2
Floor 6 Floor 3 £
Smoke Listed MS/TP Controllers Smoke Listed MSTP Controllers

Figure 119: Multi-Story Building Field Device Connections
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Building Overview

The building in this application is a six-story building with elevator and stairwell
pressurization fans. For better detail visibility, only Floor 3 through Floor 6 are

shown (Figure 120).
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OClose = (51 QAuto Qott VAV (C\O.Auto
OTrouble ~ OClose (O Trouble ~ OClose
QO Trouble OTrouble
= 7oy >
Damper 6-3 Zone 6 /sF 6.1
Qopen OPressurize Qon
@OAuto DAuto 1) @Auto 6th
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QOopen OPressurize .. Oon
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(O Trouble QOPurge O Trouble (OSmoke
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O Trouble OClose OTrouble | VAV OClose
O Trouble Q Trouble
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QOopen OPressurize Qon
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Figure 120: Multi-Story Building
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Multi-Story Building Alarm Example

Figure 121 shows the floor above/floor below pressurization as a result of the auto

smoke control being activated by a smoke detector on Floor 3.

A smoke alarm, detected by an automatic smoke detector on Floor 3, starts the
process to depressurize Floor 3 and pressurize Floor 2 and Floor 4. The Elevator
fan and Stairwell fan both turn on to pressurize the elevator shaft and stairwell.
Subsequent alarms and subsequent action are locked out, except for manual

override from the FSCS.

The system only returns to the pre-smoke control configuration when all automatic
alarm/smoke control initiating devices return to the normal condition, and the
manual override switches on the FSCS are returned to the Auto position.

®

T

N

Auto Smoke Control

=

N

Auto Smoke Control

AP

A=

Smoke Detector ;
Triggers Alarm v

N

Auto Smoke Control

FL6

FLiS

FL 4

Fl.i8

FL2

FL 1

Figure 121: Multi-Story Building Floor Above/Floor Below Pressurization (+)
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Auto Smoke Control Folder

Figure 122 shows the Auto Smoke Control folder and tree for one floor of the
Multi-Story Building.

=]  Auto Smoke Control
Z-@%8  Auto Smoke Control
l? FIrx Auto Smoke Seq
-J Latch Alarm Points
i F  MmasterResetinteriock
- §  Pull Station Interlock
= Any Other FIr Alrm Lockout
P =T FincLatchedAlam
= T4 Manual Latched Alarm Reset

Figure 122: Multi-Story Building
Auto Smoke Control Folder and Tree

Auto Smoke Control Logic

Auto Smoke Control for the Multi-Story Building application uses the FIrX Auto
Smoke Seq Block and its inputs and outputs to implement its automatic smoke
control. All six floors use the same logic except Floor 1, which adds a Floor Below

latched alarm input point, and Floor 6, which adds a Floor Above latched alarm
input point (Figure 123).

El<-LatchedAlarm
Frasent Walue FIr¥ Above Latched Alaim )
REL

FIiLatchedAlarm
RIS E00D Bl B @16 (T Lockout Other Alarme Preserd Valus |
Outpui Ref
Tone 1 Smoke Interlock
e T Pl Alarms Locked Out N LT R T T Lomr o iy FIrX Lockout Other Alarms s Smote TegRed
Tnput Ref @16 (e Aute SmkSeq Reg Present Walue |
FIrx Abowve Latched Alarm ove FITE Ar=rm [ HrE B S aq:}q—(thAuto Cmk Seq Req) Dutput Ref
FIcLatchedAlam [ Futo Smoke Elev St Req
Present Yalue FIt% Below Latched Alarm ) (FI% Alarm In_—{_FITE Marm In > T% o Sirwl Fres: Auto Stonl Press @16 (Alfo Stul Press Present Yalue |
Input Ref Output Ref
BEL Fi Below Latehed Alsm l—mﬁwa'%sHAum Eley Fress) Auto Smoke Eley St Feq
Any Diher FIT Alrm Lo ckout @16 (Aufo Eley Fress PrezentWalue |
Present Walue FIrx Alams Locked Out) BT —
Tnput Ref
REL ]
Tlaster Rezet Intenock w
Present Yalue (ME
Tnput Ref
Pull Station Interock]
Present Value
nput Ae
REL ||

Figure 123: Automatic Smoke Control Main Logic
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Auto Smoke Control Inputs

The FIrX Below Latched Alarm input only appears in the Floor 1 logic and the
FIrX Above Latched Alarm input only appears in the Floor 6 logic

.i.- FI Above Latched Alarm)  Floor 6 Only

Flre-LatehedAlarm

Prezent Value FIr¥ Above Latehed Alarm )
Input Ref
REL
Zone 1 Smoke Interlock
Fresent Walue
Input Bef
EL
Flrt-LatehedAlarm
Present Value Fl< Below Latched Alarm )
Input Ref
REL
Any Other Fir Alrm Lo chout]
Fresent Yalue FlrX Alarms Locked Out)
Input Ref ]
L

.i.- FIo% Below Latched Alarmy Floor 1 Only

Master Resat Interlock
Present Value (ME)
Input Ref
REL

Pull Station Interlock]
Fresent Walue
Input Ref
REL

Figure 124: Automatic Smoke Control Inputs

Table 48: Auto Smoke Control Inputs

Input Source

Automatic Smoke Control Inputs

Label

Latched Alarm Points
Folder

FIrX Latched Alarm

FIrX Above Locked Alarm

the Same Floor

Fire System Inputs Folder of | Zone 1 Smoke Interlock

Flrx Alarm In

Latched Alarm Points

FIrX-Latched Alarm

FIrX Below Locked Alarm

Folder

Folder Any Other Fir Alrm Lockout FIrX Alarms Locked Out
Master Reset Interlock MR
Latched Alarm Points Pull Station Interlock PS In
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FIrX Auto Smoke Seq Control Block

FIrX Auto Smoke Seq

(FIr Alarms Locked Qut ¥—1{ Any Other FIr A"'|T1>°K [_FIrX Lock out other Flr Lockout Other Alarms )
(FIr{ Above Latched Alarm —  Abeove FIrX Alarm > rX Auto SmK Seq Flr Auto Smk Seq Reqg )
{Flrx Alarm In_—{_ FIrX Alarm Tn > [ FIrX Aute gtrwl Fres Auto Strwl Press )

{ FIr{ Below Latched Alarm

elow FIr

arm

3 uto Eleyv Fras

Auto Elev Press

Master

esel

>

(PS5 In+—{ PullStation Input >

Figure 125: FIrX Auto Smoke Seq Control Block

FIrX Auto Smoke Seq Control Block Inputs and Outputs
Table 49: FIrX Auto Smoke Seq Block Inputs and Outputs

Input Label FIrX Auto Smoke | FIrX Auto Smoke | FIrX Auto Smoke | Auto Smoke
Seq Block Inputs | Seq Block Seq Block Control Outputs

Outputs Output Labels

FIrX Alarms Any Other FIr Alrm | FIrXLock Out Other | FIrX Lockout Other | FIrX Latched Alarm

Locked Out Lockout Alrm Alarms

FirX Above Above FIrX Alarm FIrX Auto Smk Seq | FIrX Auto Smk Seq | Auto Smoke Seq

Latched Alarm Req Req Req

FIrX Alarm In FIrX Alarm In FIrX Auto Strwl Auto Strwl Press Auto Smoke Elev
Press Strwl Press

FIrX Below Below FIrX Alarm FIrX Auto Elev Auto Elev Press Auto Smoke Elev

Locked Alarm Press Strwl Press

MR Master Reset

PS In Pull Station Input
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Auto Smoke Control Outputs
Figure 126 shows the Automatic Smoke Control

logic outputs.

Flrx-LatchedAlarm

@15 (FI¥ Lockout Other Alarms Fresent Value
Output Ref
Auto Smoke Seq Reg
@16 (FIeCAuto SmkSeq Fea Fresent Value

Cutput Bef

Auto Smoke Elew St Reg
@1 51 FAuto Stoml Press Fresent Walue
| Cutput Ref

rezent Walue

[Auto Smoke Elev Stowl Req
1h5 [ Auto Elew Press F
i
[ Dutput Ref

Figure 126: Automatic Smoke Control Field Outputs

Table 50: Auto Smoke Control Logic Outputs

Output Label Output

Description

FIrX LatchedAlarm FIrX Latched Alarm

Locks out other floors alarms

FIrX Auto Seq Req Auto Smoke Seq Req

Starts the automatic smoke control process

Auto Strwl Press Auto Smoke Elev Strwl Req

Starts the stairwell pressurization fans

Auto Elev Press Auto Smoke Elev Strwl Req

Starts the elevator pressurization fans

Expanded FIrX Auto Smoke Seq Control Block Logic
Figure 127 shows the FIrX Auto Smoke Seq Block expanded logic.

FIr¥ Auato Smk Seq Req
Alaim Out FIr¥ Lock out other Arms

FIr¥ Aarm In L
| TaTe 1

| ey Other Fir Amm Lock

Pull Station Input

Below FIr¥ Aarm
FIi fata Stnl Press
FIri¥ Auto Bew Press

Figure 127: Auto Smoke Control FIrX Auto Smoke Seq Block Expanded Logic
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Latch Alarm Points Folder

Pull Station Interlock

The Pull Station Interlock Definition only turns on the stairwell and elevator
pressurization fans (Figure 128).

Note: Pull stations do not start the Auto Smoke Control process.

= Pull Station Interlock poRs
Configuration I Interlack Definition I Action Tables

—

Lagic: | Match Any (OR)

| Item Attribute Relation | Value Differential
1 LOOIMO01  PresentValue Egual Active

Figure 128: Pull Station Interlock Definition
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Master Reset Interlock Definition

The Master Reset Interlock Definition (Figure 129) releases the locked alarms
when commanded by the IFC fire panel Reset button or the Manual Latched Alarm
Reset located in the Auto Smoke Control folder is commanded to active.

Master Reset Interlock ﬁﬁﬂﬁ

Configuration Interlock Definition Action Tables Trend

..............

Logic: | Match Any (OR) -

| 1tem Aftribute Relation | value | Differential
1 RESET Present Value Equal Alarm
2 Manual Latched Alarm Reset  PresentValue Egual Active

Figure 129: Master Reset Interlock Definition
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Master Reset Interlock Action Table

The Master Reset Interlock Action Table sets the Manual Latched Alarm Reset to
inactive after 60 seconds, to allow the auto smoke control logic to return to normal
operation (Figure 130).

= Master Reset Interiock
Configuration | _Interlock Definition | Action Tables

| Edit ] All Commands F‘riorit',':| 16 (Default)

{(Uncheckto specify individual priorities)

Actions for Condition: True

Item | cammana | Pririty Delay
Manual Latched Alarm Reset  Active 16 (Default) 0 seconds
Manual Latched Alarm Reset Inactive 16 (Default) 60 seconds

Actions for Condition: False

Item | command | Priarity Delay

Figure 130: Master Reset Interlock Action Table
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Any Other FlIr Alarm Lockout

The Any Other FlIr Alarm Lockout Interlock Definition (Figure 131) locks out all

floors except for the floor that initiated the first smoke alarm.

u_! Any Other Fir Alrm Lockout
C

onfiguration | Interiock Definition | _Action Tables

E—

Logic: | Match Any (OR)

| lterm

Attribute

Relation |Va|ue |Diﬁerentia|

Master Reset Interlock
Flr¥-LatchedAlarm
FIr¥-LatchedAlarm
Flr¥-LatchedAlarm
FIr¥-LatchedAlarm
FIr¥-LatchedAlarm

[ IS R U X

Present Value
Present Value
Present Value
Present Value
Present Value
Present Value

Equal
Equal
Equal
Equal
Equal
Equal

True
True
True
True
True
True

Figure 131: Any Other Floor Lockout Interlock Definition
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FIrX Latched Alarm Point

The FIrX Latched Alarm Point (Figure 132) is used in the Any Other Flr Alrm
Lockout Interlock.

= FirX-LatchedAlarm fHoRs
Configuration
| Edit | (®) Basic () Advanced
| Attribute | value Il
Object

Mame FIri-LatchedAlarm

Description

Object Type BY

Object Category Fire

Engineering Values
Min Off Time 0 seconds
Min On Time 0 seconds
Display
States Text False True
Default State
Relinquish Default False
Restart Options

Restore Command Priarity Operator Qverride
["] Demand Limiting
["] Load Rolling
[] Defaut

Figure 132: FIrX Latched Alarm Configuration Point
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Manual Latched Alarm Reset Point

The Manual Latched Alarm Reset point (Figure 133) is used to manually reset the
automatic smoke control logic.

= Manual Latched Alarm Reset MORE
Configuration
| =t (®) Basic (_) Advanced
| Attribute | value |
Object
Mame Manual Latched Alarm Reset
Description
Object Type BY
Object Category Fire
Engineering Values
Min Off Time 0 seconds
Min On Time 0 seconds
Display
States Text Inactive Active
Default State
Relinguish Default Inactive
Restart Options
Restore Command Priarity Operator Override
[] Demand Limiting
[] Load Ralling
[ Default

Figure 133: Manual Latched Alarm Reset Point
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Warehouse Auto Smoke Control Application

Warehouse Field Device Connections

Figure 134 shows the FSCS and MS/TP field device connections. The field
controllers in this example are MS/TP controllers. You can use any combination of
controllers as required by the physical devices installed at the smoke control site.

MLTE PSS

Pt e

"MISTP A
“MSTF E*

| | @

IFC2-440
FACP

Srncke Liswed MAE ¢
Smake Listed Smoke Lissed

_MS-'TF METE
Sontrollar Cantrailar

“MESTF A°

Smoke Lissed
MSTF
Comroilar

Smoke Lssad
METP

Sk Listed MAE Comirollar

Figure 134: Warehouse MS/TP Field Device Connections

Building Overview

The single-story warehouse in this application example (Figure 135) is treated as a
single area having two zones, each controlled by its own smoke detector, rooftop
unit, and exhaust fan.

IMPORTANT: The rooftop unit is only being used to demonstrate the
warehouse application. Johnson Controls equipment is not suitable for use in a
rooftop unit. It is rated for indoor, dry environments only.

Johnson Controls equipment can only control a rooftop if the controller is
installed in an indoor, dry environment and wired to a rooftop unit.
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Figure 135: Single-Story Warehouse

Warehouse Smoke Alarm Example

A smoke alarm, detected by an automatic smoke detector in the South warehouse
area (Figure 136), starts the Auto Smoke Control process to depressurize the
warehouse. The warehouse North and warehouse South exhaust fans turn on and
the warehouse North and South supply fans turn off. This operation creates a
negative pressure in the warehouse. Subsequent alarms and actions are locked out,

except for manual override from the FSCS.
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The smoke control system only returns to its normal smoke control operation after
all automatic alarm/smoke control initiating devices return to the normal
condition, and the manual override switches on the FSCS are returned to the Auto
position.

Enter
Exit
Warehouse Area North _
Loading
Dock 1
< 1 b q
O Pressurize EF s 8:‘?‘(‘0
Zone O Onutc:“surim O Trouble
© o ©
s
t . . > oc
) 8
SFOg
O Trouble
©
Smoke Detector
No Smoke Detected
Throughway
(No Door)
Warehouse Area South
< 1 N j
_uoan Loading
EF 0 @Auto Dock 3
Eriter O Pressurize ~ oot
Ex“ Zone O g::::\essurize Oroune
CPurge I
Loading
Dock 4

Smoke Detector
Detects Smoke

@ = Depressurize

Figure 136: Smoke Detected in the Warehouse

This process has a manual reset, which re-enables alarm processing after all alarms
have been cleared. The reset is issued using the smoke control NXE to command
the manual reset input to On.
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The manual reset sends a release command to all pressurization and exhaust

outputs and the Sonalert® alarm. Then, turn off the manual reset to return the
smoke control system to normal operation.

Auto Smoke Control Folder

Figure 137 shows the Auto Smoke Control folder and tree for the Warehouse.

e
E";' mManual Latched Alarm Reset
=] Latch Alarm Paoints
Areax-LatchedAlarm
Full Station Interlock
Master Reset Interlock
Ary Other Areax Alrm Lockout
Surrounding Areai Alarm
--#gm  Auto Smoke Control
wga  WWH Aresy Auto Smoke Seq
Figure 137: Warehouse Auto Smoke Control Folder and Tree

By By B 25 o]

Auto Smoke Control Logic

Auto Smoke Control for the Warehouse uses the WH AreaX Auto Smoke Seq
Block and its inputs and outputs (Figure 138) to implement its automatic smoke
control. It evaluates inputs from the fire alarm panel and the master reset command

from the FSCS to activate all exhaust fans and deactivate all supply fans when a
smoke event occurs.

Zone 1 Smoke Interlock
Present Value {Arearl Alarm n
Input Ref
[ REL
Zone 1 Smoke Interlock
Present Value {Areard Alarm In ;
Input Ref
[ REL

WH AreaX Auto Smoke Seq

Auto Smoke Seq Reg
Presentalue
Quiput Ref’
Master Reset Interlock
PresentValue
Tnput Ref

Figure 138: Auto Smoke Control Main Logic
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Auto Smoke Control Inputs

Zone 1 Smoke Interlock

Fresent Value rea arm In
Input Ref
L
Zone 1 Smoke Interlock
Present Yalue real armln

Input Ref
REL

Master Reset Interlock
Present Value
Input Ref
EEL

Figure 139: Auto Smoke Control Inputs

Table 51: Auto Smoke Control Inputs

Input Source Label Label

Fire System Input folders Zone 1 Smoke Interlock AreaX1 Alarm In
(from both areas) Zone 1 Smoke Interlock AreaX2 Alarm In
Latch Alarm Points Master Reset Interlock MR

WH AreaX Auto Smoke Seq Control Block

The WH AreaX Auto Smoke Seq control block (Figure 140) controls the
warehouse auto smoke control process.

WH AreaX Auto Smoke Seq

-.E' WH AreaX Alarm In WH Areax JWSr_nESW(Area}{ FTo Sk Seq Redq

A []
MR —{ Master Heset >

Figure 140: WH AreaX Auto Smoke Seq Block

Auto Smoke Control Output

The output of the WH AreaX Auto Smk Seq control block is Auto Smoke Seq Req
which is a request, once a smoke condition is detected, to start the auto smoke

control process.
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Expanded Wh AreaX Smoke Seq Block Logic

= YWH AreaX Auto Smk Seqg Req
[Afarm Out> WH Areai Lock out other Alrms

| WiH Areai Alarm In

Master Reset

Any Other WwH AreaX Alrm Lock
Pull Station Input {FS5Tn}

WH Auto Strwl Press
WH Auto Elev Press

Figure 141: Expanded WH AreaX Auto Smoke Seq Block

Manual Latched Alarm Reset Point

The Manual Latched Alarm Reset point (Figure 142) is used to manually reset the
automatic smoke control logic.

= Manual Latched Alarm Reset HOoRGE
Configuration
S (® Basgic () Advanced
| Attribute value |
Object
Marme Manual Latched Alarm Reset
Description
Ohject Type B
Object Category General
Engineering Yalues
Min Off Time 0 zeconds
Min On Time 0 seconds
Display
States Text Inactive Active
Default State
Relinguish Default Inactive
Restart Options

Restore Command Priority Cperator Overtide
[] Demand Limiting
[ ] Load Rolling
[ ] Default

Figure 142: Manual Latched Alarm Reset Point
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Latch Alarm Points Folder

AreaX Latched Alarm Interlock Definition

The AreaX Latched Alarm Point (Figure 143) is used in the Any Other AreaX
Alrm Lockout Interlock.

AreaX-LatchedAlarm
[ Elit | (®) Basic ) Advanced
|attribute [value |
Ohject
Mame Arear-LatchedAlarm
Description
Object Type BY
Ohbject Categary General
Engineering Yalues
Min Off Time 0 seconds
Min Cin Tirne 0 seconds
Display
States Text Falze True
Default State
Relinguish Default Falze
Restart Options
Restare Command Priority Ciperator Override
[] Demand Limiting
[] Load Rolling
[ Defaurt

Figure 143: AreaX Latched Alarm Point

Pull Station Interlock

The Pull Station Interlock Definition (Figure 144) control is only used to turn on
stairwell and elevator pressurization fans when there is an enclosed stairwell or
enclosed elevator in the warehouse.

Note: Pull stations do not initiate the Auto Smoke Control process.

] Pull Station Interlock LhoR&
Caonfiguration [ Interlock Definition | Action Tables

Logic: -

ltern |Atribute |Relation |value |Differential

Figure 144: Pull Station Interlock Definition
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Master Reset Interlock Definition

The Master Reset Interlock Definition (Figure 145) releases the locked alarms
when commanded by the IFC fire panel Reset button or the Manual Latched
Alarm Reset located in the Auto Smoke Control folder is commanded to active.

E:] Master Reset Interlock m
[ Contguration] mertock Definiton | agiion Tasies GGG
=

Logic: | Match Ay (OR) L4

~ [item | attrinute Relation |value  |Differential

1 Master Reset PresentWalue Egual Reset

? RESET Presentvalue Equal State 2

Figure 145: Master Reset Interlock Definition

Master Reset Interlock Action Table

The Master Reset Interlock Action Table (Figure 146) sets the Manual Latched
Alarm Reset to inactive after 60 seconds, to allow the auto smoke control logic to

return to normal operation.

E:] Master Reset Interlock m
['contguration] ntenoskpenmiton #cton Taoie< [ R
16 (Default) b
(Uncheck to specify individual priorities)

Actions for Condition: True
Itermn |Cnmmand |F'ri|:|ritg.f |De|ay
Manual Latched Alarm Reset Inactive B0 seconds

Figure 146: Master Reset Interlock Action Table
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Any Other AreaX Alrm Lockout

The Any Other AreaX Alrm Lockout Interlock Definition (Figure 147) locks out
all areas except for the area that initiated the first smoke alarm. This function is
only used in a site where two or more isolated areas require different smoke
control actions to protect a single building.

] Any Other AreaX Alrm Lockout ] i

Configuration [ Interlock Definition | Action Tables

Logic: -

tern |Attribute |Relation |value |Differential

Figure 147: Any Other AreaX Alrm Lockout Interlock Definition

Surrounding AreaX Alarm Interlock Definition

The Surrounding AreaX Alarm Interlock Definition (Figure 148) locks out all
areas except for the area that initiated the first smoke alarm. This function is only
used in a site where two or more isolated areas require different smoke control
actions to protect a single building.

Interlock Definition

Configuration i
LUEL-WYarehous:

Logic: -

ltern |attribute |Relation |value |Differential |

Figure 148: Surrounding AreaX Alarm Interlock Definition
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Single-Story Mall Smoke Control Application

Figure 149 shows the FSCS and MS/TP field device connections. The field
controllers in this example are MS/TP controllers. You can use any combination of
controllers as required by the physical devices installed at the smoke control site.

Mall Field Device Connections

Figure 149 shows the Mall MS/TP field device connections.

IFC Panal with
BACnet Gateway

Browssr

Etharnet Switch
s —I A ~

Cammons Area

Commons Area
Smoke Listed
MSTP NAES510

MSITP FSCS

Stare 1

Smoke Listed MSTP Controllers Smoke Listed
MS/TP MAES510 a
Store 1
Smoke Listed MS/TF Controllers
Store 6
Smoke Listed
Store B MS/TP MAES510 | | |
Smoke Listad MS/TP Controllers Store 2
Smaoke Listed
MES/TP MAE4510
—— —
3 Store 2
| | | - : Smoke Listed MS/TP Contrallers
Store 5
Smoke Listed
MSTP NAE3S10

Store 5
Smaoke Listed MSITP Controllers

Store 4
Smaoke Listed MSITP Controllers

Store 4
Smoke Listed
MS/TP NCE2560

e

Store 3
Smaoke Listed
MS/TP NAESS10

Figure 149: Mall MS/TP Field Device Connections

Store 3

Smoke Listed MS/TP Controllers
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Building Overview

The single-story mall in this application example has a common area and six stores
(Figure 150). The common area is treated as a single zone being controlled by a
smoke detector, rooftop unit, and exhaust fan. Each store is treated as a single
zone, with each store being controlled by its own smoke detector, rooftop unit, and

exhaust fan.

IMPORTANT: The rooftop unit is only being used to demonstrate the Single-
Story Mall application. Johnson Controls equipment is not suitable for use in a
rooftop unit. It is rated for indoor, dry environments only.

Johnson Controls equipment can only control a rooftop if the controller is
installed in an indoor, dry environment and wired to a rooftop unit.
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Mall Smoke Alarm Example

In this example, a smoke alarm is detected by an automatic smoke detector in the
Mall Common area. This alarm starts the Auto Smoke Control process to
depressurize the Mall Common Area. The North Common and South Common
exhaust fans turn on and the North Common and South Common supply fans turn
off. This operation creates a negative pressure in the Mall Common areas. At the
same time, all stores surrounding the Mall Common areas are pressurized.
Subsequent alarms and subsequent action is locked out, except for a manual
override from the FSCS.

The system only returns to its pre-smoke control configuration when all automatic
alarm/smoke control initiating devices return to their normal condition, and the
manual override switches on the FSCS are returned to the Auto position. This
process has a manual reset, which re-enables alarm processing after all alarms
have been cleared. The reset is issued using the smoke control NxE to command
the manual reset input to On or by resetting the fire system at the Fire Alarm panel.

The manual reset sends a release command to all pressurization and exhaust
outputs.

Figure 151 shows a smoke alarm in the Mall Common Area. Whenever the Mall
Common Area detects a smoke alarm, the area is depressurized and all
surrounding stores are pressurized.

Store 1 Store 2 Store 3

Smoke
@ Detector @
Smoke Smoke
Detector Detector

Mall CommonArea @ ()
Smoke Alarm

© ©
Smoke Smoke
Detector Detector

()
(o)
Smoke

@ @ ®

Store 6 Store 5 Store 4

@ Pressurize

@ Depressurize
Figure 151: Single-Story Mall - Mall Common Area Alarm
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Figure 152 shows a smoke alarm, detected by an automatic smoke detector in the
Store 4 starts the Auto Smoke Control process to depressurize Store 4. The Store 4
exhaust fan turns on and the Store 4 supply fan turns off. This creates a negative
pressure in Store 4. At the same time, all stores surrounding the Store common
areas are pressurized. Subsequent alarms and subsequent action is locked out,
except for a manual override from the FSCS.

The system only returns to its pre-smoke control configuration when all automatic
alarm/smoke control initiating devices return to their normal condition, and the
manual override switches on the FSCS are returned to the Auto position. This
process has a manual reset, which re-enables alarm processing after all alarms
have been cleared. The reset is issued using the smoke control NxE to command
the manual reset input to On or by resetting the fire system at the Fire Alarm panel.

The manual reset sends a release command to all pressurization and exhaust
outputs.

Figure 152 shows a smoke alarm in Store 4 which then depressurizes and the
adjacent Store 5 and Mall Common Area pressurize.
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Figure 152: Single-Story Mall - Store 4 Alarm
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Auto Smoke Control Folder
Figure 153 shows the Auto Smoke Control folder and tree for the Mall.
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Master Reset Interlock
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Surrounding Stores Alarm
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e StoreX Auto Smoke Seq

Figure 153: Mall Auto Smoke Control Folder and Tree
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Auto Smoke Control Logic

Auto Smoke Control for the Mall uses the StoreX Auto Smoke Seq Block and its
inputs and outputs to implement its automatic smoke control (Figure 154). It
evaluates inputs from the fire alarm panel and the master reset command from the
FSCS to activate all exhaust fans and deactivate all supply fans when a smoke
event occurs.

StoreX Auto Smoke Seq

Any Other Stare Alrm Lockout Storei-LatchedAlarm
Present Valug

out othioeA (@1 6CEtorex Cockaul Other Carms > Present Value
Input Ref Output Ref
REL I Ores Auto Smoke Geq He - Aufo Smoke Seq Req

(G 1 6{Elorex Aufo Smoke Seq Req Present Value
ufput Fef

Zone 1 Smoke Inerlock:
Present Walue

Inpui Ref
[CREL |
Master Reset Inferlock
Prasent Valus { R

Tnput Ret
[REL |

Pull Stafion Inferock
Present Value

Figure 154: Auto Smoke Control Main Logic
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Auto Smoke Control Inputs

Any Other Store Altrn Lockout |
Present Value Other Store Alarm Cock}

Input Ref ]

REL

Zone 1 Srmoke Interlock |
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REEL
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EL

Pull Station Intetlock
Present Value
Input Ref

REL

Figure 155: Mall Auto Smoke Control Inputs

Table 52: Auto Smoke Control Inputs

Input Source

Input

Input Label

Latch Alarm Points folder

Any Other Store Alrm Lockout

Other Store Alarm Lock

Fire System Inputs folder

Zone 1 Smoke Interlock

StoreX Alarm In

Latch Alarm Points folder

Master Reset Interlock

MR

Pull Station Interlock

PSIn

StoreX Auto Smoke Seq Control Block
The StoreX Auto Smoke Seq control block and Outputs are shown in Figure 156.

StoreX Auto Smoke Seq
[Storex-Lalche
& Alarm Lot er ore Al Lol ore ock o Sarex Lockot Ofher Larms .y (@ 160 StoreX Tackouf Ofher Cafms I Prgstemt\g
TP
rm

Autn Smoke Se
Present Val
Quiput Re

T O |ng ore Store Auto Smoke Seq Req

(@ 160 STore Auto Smoke Seq Req

Aare. arm in ore. larm In

Figure 156: StoreX Control Block and Outputs
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StoreX Auto Smoke Seq Control Block Inputs and Outputs
Table 53: StoreX Auto Smoke Seq Block Inputs and Outputs

Points Folder

Alarm

Input Source | Input Label StoreX Auto StoreX Auto StoreX Auto Smoke
Location Smoke Seq Smoke Seq Block | Seq Block Output
Block Inputs Outputs Labels
Latch Alarm Other Store Any Other Store StoreX Lock out StoreX Lockout Other
Points folder Alarm Lock Alrm Lock other Alrm Alarms
Latch Alarm Surrounding Store

Fire System StoreX Alarm In | Zone 1 Smoke StoreX Auto Smk StoreX Auto Smk Seq
Inputs folder Interlock Seq Req Req
Latch Alarm MR Master Reset

Points folder

PS In Pull Station Input

Auto Smoke Control Outputs
Figure 157 shows the Automatic Smoke Control logic outputs.

[ Storex-LatchedAlarm
[ Siore¥ Cockout Other Carms FPresentWalue
| Output Bef

[Aufo Smoke Seq Feg
Storex AUt Smoke Seq Heg Present Value
| Output Ref

Figure 157: Automatic Smoke Control Field Outputs

Table 54: Auto Smoke Control Logic Outputs
Output Label Output

StoreX Lockout Other | StoreX Latched Alarm
Alarms

StoreX Auto Smoke
Seq Req

Description

Locks out other floors alarms

Auto Smoke Seq Req Starts the automatic smoke control process

Auto Strwl Press Auto Smoke Elev Strwl Req | Starts the stairwell pressurization fans

Auto Elev Press Auto Smoke Elev Strwl Req | Starts the elevator pressurization fans

The expanded Mall Auto Smoke Control logic is shown in Figure 158.

Storex Auto Smk Seq |

StoreX Lock out other )

darm In

Ier Store Alrm Lock

ation Input

Storel Auto Strwl

Storex Auto Elev

Figure 158: Mall Auto Smoke Control Expanded Logic
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| Manual Latched Alarm Reset Point

The Manual Latched Alarm Reset point (Figure 159) re-enables alarm processing
| after all alarms have been cleared. The reset is issued using the smoke control NxE
to command the manual reset input to On.

The manual reset sends a release command to all pressurization and exhaust

outputs. Then, turn off the manual reset to return the smoke control system to
normal operation.

= Manual Latched Alarm Reset o =
Configuration
[ Edit | i®) Basic () Advanced
| Attribute Value |
Ohject
Mame Manual Latched Alarm Reset
Description
Ohject Tyvpe BW
Ohject Categary General
Engineering Yalues
MWin Off Tirme 0 seconds
Mirn On Time 0 seconds
Display
States Text Inactive Active
Default State
Relinguish Default Inactive
Restart Options
Festore Command Priority Operator Override
[ Demand Lirmiting
[ Load Ralling
[] Default

Figure 159: Manual Latched Alarm Reset Point

Latch Alarms Folder

Pull Station Interlock

The Pull Station Interlock Definition (Figure 160) control is only used to turn on
stairwell and elevator pressurization fans when there is an enclosed stairwell or
enclosed elevator in the mall.
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Note: Pullstations do not initiate the Auto Smoke Control process.

Master Reset Interlock BOoR&
Configuration I Interlock Definition | Action Tables
—
Logic: -
ftem Attribute Relation |value |Differential
1 Manual Latched Alarm Reset  Presentvalue Equal Active
2 RESET Present value Egual AlErm

Figure 160: Pull Station Interlock Definition

Master Reset Interlock Definition

The Master Reset Interlock Definition (Figure 161) releases the locked alarms
when commanded by the IFC fire panel Reset button or the Manual Latched
Alarm Reset located in the Auto Smoke Control folder is commanded to active.

Master Reset Interlock Eﬁl
[ Contguration nteriock Defition Tagiion Tasie: IR

Logic: | Match Ay (OFR) W

~ item | attrinute |Retation [value |Diferential
1 RESET FresentWalue Egual State 2

2 Manual Latched Alarm Reset  PresentWalue Egual Artive

Figure 161: Master Reset Interlock Definition
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Master Reset Interlock Action Table

The Master Reset Interlock Action Table (Figure 162) sets the Manual Latched
Alarm Reset to inactive after 60 seconds, to allow the auto smoke control logic to

return to normal operation.

Master Reset Interlock

Actions for Condition: True

Iterm |Cnmmand

| Friority

(Uncheck to specify individual priorities)

|De|ay

=]

[‘contauraton ntrisck Detinvon’ ~con -1 |

16 (Default)

hd

Manual Latched Alarm Reset Inactive

Figure 162: Master Reset Interlock Action Table

Any Other Store Alarm Lockout

G0 seconds

The Any Other Store Alarm Lockout Interlock Definition (Figure 163) locks out
all stores except for the store or common area that initiated the first smoke alarm.

Any Other Store Alrm Lockout

Logic:

Configuration [ Interlack Definition [

Action Tahles

Itern

Aftribute

Relation [value |Dir. |

StoreX-LatchedAlarm
Storex-LatchedAlarm
StoreX-LatchedAlarm
Storex-LatchedAlarm
Starex-LatchedAlarm
StoreX-LatchedAlarm
StoreX-LatchedAlarm

e =7 B ) L

Present Walue
Present Walue
Present Walue
Present walue
FPresent Walue
Present Walue
Present Walue

Equal
Equal
Equal
Equal
Equal
Equal
Equal

True
True
True
True
True
True
True

%DE|

Figure 163: Any Other Store Lockout Interlock Definition
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StoreX Latched Alarm

The StoreX Latched Alarm Point (Figure 164) is used in the Any Other StoreX
Alrm Lockout Interlock.

= StoreX-LatchedAlarm HOoag
Configuration
| Edit | (® Basic () Advanced
|attribute [value |
Object
MName StoreX-LatchedAlarm
Description
Object Type BY
Object Categary General
Engineering Values
in Off Time 0 seconds
Min On Time 0 seconds
Display
States Text Falze True
Default State
Relinguizh Default False
Restart Options
Restore Command Priority Operator Override
[ Dernand Limiting
[] Load Rolling
[] Default

Figure 164: StoreX Latched Alarm Point
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