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Description

A TS-MS... Series Master Lead/Lag Panel sequences and
controls up to eight boilers equipped with TS...
communication kits (see Document No. TS-1000 or Document
No. TS-1050) or TS... complete combustion control enclosures
(see Documents No. TS-4000 LMV5, TS-5000 LMV3).

A master panel controls hot water or steam boilers with
Siemens LMV series linkageless control systems. Each panel
includes a 7.5", 10", 12" or 15" touchscreen with a
programmable logic controller (PLC).

Flexible communication interface options to the building
management system (BMS) provide streamlined data
collection, monitoring, and controls. Additional options
include pump controls and programmable analog and digital
outputs.
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Compatible Controls and Auxiliary Devices

Controls

e LMV5... with internal load controller

* LMVS5... with RWF55 external load controller

e LMV3... with RWF10 or RWF55 external load controller
e RWHF55 as standalone load controller

Auxiliary Devices

* Feedwater control via RWF55 (steam boilers only)
* Connection to certain variable speed drives (combustion air fan)
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TS Series

Physical Connections

The Lead/Lag Master connects to individual Touchscreen Kits via Ethernet.

The Lead/Lag Master can also communicate with the connected equipment directly via

Modbus. Connect any RS-485 devices in a daisy-chain with termination at the end of the chain

(typically a 120-Ohm resistor). The following addresses are required for the connected

equipment:

Table 1: Required Addressing of Controllers (x = Boiler Number)

Device IT:: du::: Communication Type
LMV3x (via OCI412.10 or OCI413.20) x1 Modbus RTU (RS-485)
LMV5x x1 Modbus RTU (RS-232) *
RWF10 (for load control) X2 Modbus RTU (RS-485)
RWF55 (for load control) X2 Modbus RTU (RS-485)
RWEF55 (for feedwater) x3 Modbus RTU (RS-485)
Loop control pump 1 1 Modbus RTU (RS-485)
Loop control pump 2 2 Modbus RTU (RS-485)

For example, boiler 1 LMV would be address 11 and boiler 4 feedwater would be address 43.

* To connect multiple LMV5 controllers to the master panel via serial RS485 serial connection, a
serial communication kit RS232 to RS485 (TS-5X-KT) will be required for each LMV5.

Communication via Modbus must be set with the following values:

19200 baud
8 stop bits
1 data bit
no parity

See the appendixes for Modbus configuration details for each device.

Page 8
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External Devices

Connection to LMV3...

External devices such as stack damper (draft controls) or combustion air dampers must be
placed in the low gas pressure switch and/or high oil pressure switch limit.

Connect the signal to activate the external device to terminal X6-03.3.

For gas fuel trains, connect the proven LMV3
limits in series with the low gas
pressure switch to terminal X5-01.2.
X6-03.3 Interlock Start
Low Gas Interlock
) PS Proven
X5-01.2 () | | | Line
For oil fuel trains, connect the proven LMV3
limits in series with the high oil pressure
switch to terminal X5-02.2. For this X6-03.3 () interlock Start
feature to work, parameter 277 or 377 - High Oil Interlock
. . . . B PS Proven
(High Qil PS). must be set to 1 (high oil X5-02.2 (7 N " Line
pressure switch). i}
If the unit uses both fuels, wire relays to LMV3
X5-03.2 (fuel O selected) and X5-03.3 .
(fuel 1 selected). These relays are X5-03.2 N, Neutral
necessary to prevent back feeding _ X5-03.3 () i/C;'\,i —
voltage and to bypass other gas options N
required to connect to X5-02.2 such as X6-03.3 ) Interlock Start
high gas pressure, POC or valve proving 7 towGas _ Imterlock
(shown as "Gas Option"). X5-01.2 (& | g1 F—ine
Gas
High 0il
3 oil PS
X5-02.2
Oil O:ljiilzn

1 Line

Set parameter 214 (Max Time Start Release) to a value long enough to ensure that the external
device will prove open at every start. This parameter holds the LMV3... in phase 22 until
terminal X5-01.2 or X5-02.2 has been proven.

Note that using this method will result in lockout code 20 (low gas pressure switch) or 21 (high
oil pressure switch) if the external device fails to prove.

SCCInc. Page 9
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TS Series

External Devices (continued)

Connection to LMVS5...

External devices such as draft controls or combustion air dampers must be placed in the start

release circuit for gas and/or oil.
Connect the signal to activate the external device to terminal X4-03.3.

Connect line voltage through the proven LMV5
limits to terminal X7-03.2 (gas) and/or
terminal X6-01.1 (oil). Note that these

terminals can both be connected X4-03.3 V ok
simultaneously. /_ p.-lc;ulen
X7-03.2 /_) |

Set the start release time to a value long
enough to ensure that the external X6-01.1 ()
device will prove open at every start. i
This parameter holds the LMV5... in
phase 21 until the appropriate start
release has proven.

Set the following parameters:
e Params & Display > BurnerControl > Configuration > Configin/Output >
StartReleaseGas = StartRelGas
e Params & Display > BurnerControl > Configuration > Configin/Output >
StartReleaseQil = activated
* Params & Display > BurnerControl > Times > TimesGeneral >
MaxTmeStartRel = (allowable time for external limits to prove)

Interlock Start

Line

Note that using this method will result in lockout code 47 (no start release gas) or lockout code

36 (no start release oil) if the external device fails to prove.

Page 10
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Sequence of Operation

Hydronic

When the system is enabled in Local or Remote mode, the PID will begin by comparing the
setpoint against the controlling temperature sensor. This can be either the loop supply or loop
return sensor. In Local the setpoint can be an Qutside Air reset setpoint. The PID will generate a
percentage demand. Once this demand is greater than zero, the lead boiler pump or valve will
be commanded to run or open. Following the duration of the BOILER START DELAY parameter,
the boiler will be commanded to fire. Once the lead boiler fires, it will hold at low fire for at
least the duration of the MOD HOLD DELAY parameter. The firing rate is held at low fire until the
temperature exceeds the LOW FIRE HOLD SP parameter, plus the duration of the MOD HOLD
DELAY parameter. Once released to modulate, the lead boiler will fire at the PID demand
percentage.

If the demand percentage exceeds the LAG START PERCENT completely for the duration of LAG
START DELAY, the lag boiler pump or valve will be commanded to run or open. Following the
duration of the BOILER START DELAY parameter, the lag boiler will be commanded to fire with
the same low fire hold restrictions as described for the lead boiler. Once firing, the demand
percentage will be divided among the firing boilers as prescribed by the selected modulation
type. This procedure is repeated for each available lag boiler.

If the demand percentage drops below the LAG STOP PERCENT completely for the duration of
LAG STOP DELAY, the lag boiler will be commanded off. The lag boiler pump or valve will
continue to run or stay open for the duration of the PUMP OFF DELAY parameter. The demand
percentage will then be redistributed equally among the remaining firing boilers.

If the criteria for the selected lead shutdown method are satisfied, the lead boiler will be
commanded off. The lead boiler pump or valve will continue to run or stay open for the duration
of the PUMP OFF DELAY parameter. The lead boiler and pump or valve will remain off or closed
until the demand again is greater than zero.

If the temperature locally at any individual boiler exceeds the LOCAL SETPOINT parameter it will
be tapered down for that individual boiler so that it does not trip the local limits. The rate of
taper is linear based upon the LFH HIGH FORCE parameter.

When the lead boiler changes, the former lead will continue to follow the command intended
for the lead boiler for an overlapping period. This is so that the new lead boiler has time to
begin firing before the former lead boiler shuts down.

If the system is disabled by being placed in Off or remotely disabled while in Remote, the
demand will drop to zero and the boilers will shut down in sequence. Once all the lag boilers
have shut down the lead boiler will shut down as well.

SCCInc. Page 11
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Sequence of Operation (continued)

Hydronic Parallel LF

When the system is enabled in Local or Remote mode, the PID will begin by comparing the
setpoint against the controlling temperature sensor. This can be either the loop supply or loop
return sensor. In Local the setpoint can be an Qutside Air reset setpoint. The PID will generate a
percentage demand. Once this demand is greater than zero, the lead boiler pump or valve will
be commanded to run or open. Following the duration of the BOILER START DELAY parameter,
the boiler will be commanded to fire. Once the lead boiler fires, it will hold at low fire for at
least the duration of the MOD HOLD DELAY parameter. The firing rate is held at low fire until the
temperature exceeds the LOW FIRE HOLD SP parameter, plus the duration of the MOD HOLD
DELAY parameter. Once released to modulate, the lead boiler will fire at the PID demand
percentage.

If the demand percentage exceeds the LAG START PERCENT completely for the duration of LAG
START DELAY, the lag boiler pump or valve will be commanded to run or open. Following the
duration of the BOILER START DELAY parameter, the lag boiler will be commanded to fire with
the same low fire hold restrictions as described for the lead boiler. Once firing, the demand
percentage will be divided among the firing boilers as prescribed by the selected modulation
type. This procedure is repeated for each available preset group of lag boilers, Lagl or Lagl and
Lag2.

If the demand percentage exceeds the Group last LAG START PERCENT completely for the
duration of LAG START DELAY, the lag boiler pump or valve will be commanded to run or open.
Following the duration of the BOILER START DELAY parameter, the lag boiler will be commanded
to fire with the same low fire hold restrictions as described for the lead boiler, and remains at
low fire until all the remaining lag boilers gets started and will be commanded all to fire with the
same low fire hold restrictions as described for the lead boiler also. Once firing, the demand
percentage will be divided among the firing boilers as prescribed by the selected modulation
type. If the demand percentage still exceeding the Group LAG START Percent, then all started lag
boilers outside the main group, will be fired to high fire to meet system load demand.

If the demand percentage drops below the LAG STOP PERCENT completely for the duration of
LAG STOP DELAY, the lag boiler will be commanded off. The lag boiler pump or valve will
continue to run or stay open for the duration of the PUMP OFF DELAY parameter. The demand
percentage will then be redistributed equally among the remaining firing boilers.

If the criteria for the selected lead shutdown method are satisfied, the lead boiler will be
commanded off. The lead boiler pump or valve will continue to run or stay open for the duration
of the PUMP OFF DELAY parameter. The lead boiler and pump or valve will remain off or closed
until the demand again is greater than zero.

If the temperature locally at any individual boiler exceeds the LOCAL SETPOINT parameter it will
be tapered down for that individual boiler so that it does not trip the local limits. The rate of
taper is linear based upon the LFH HIGH FORCE parameter.

Page 12 SCCInc.
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Sequence of Operation (continued)

When the lead boiler changes, the former lead will continue to follow the command intended
for the lead boiler for an overlapping period. This is so that the new lead boiler has time to
begin firing before the former lead boiler shuts down.

If the system is disabled by being placed in Off or remotely disabled while in Remote, the
demand will drop to zero and the boilers will shut down in sequence. Once all the lag boilers
have shut down the lead boiler will shut down as well.

Steam

When the system is enabled in Local or Remote mode, the PID will begin by comparing the
setpoint against the header pressure. The PID will generate a percentage demand. Once this
demand is greater than zero, the lead boiler will be commanded to fire. Once the lead boiler
fires, it will hold at low fire for at least the duration of the MOD HOLD DELAY parameter. If a
shell temperature sensor is used, the firing rate is held at low fire until the temperature exceeds
the LOW FIRE HOLD SP parameter, plus the duration of the MOD HOLD DELAY parameter. Once
released to modulate, the lead boiler will fire at the PID demand percentage.

If the demand percentage exceeds the LAG START PERCENT completely for the duration of LAG
START DELAY. Following the duration of the BOILER START DELAY parameter, the lag boiler will
be commanded to fire with the same low fire hold restrictions as described for the lead boiler.
Once firing, the demand percentage will be divided among the firing boilers as prescribed by
the selected modulation type. This procedure is repeated for each available lag boiler.

If the demand percentage drops below the LAG STOP PERCENT completely for the duration of
LAG STOP DELAY, the lag boiler will be commanded off. The demand percentage will then be
redistributed equally among the remaining firing boilers.

If the criteria for the selected lead shutdown method are satisfied, the lead boiler will be
commanded off.

If the pressure locally at any individual boiler exceeds the LOCAL SETPOINT parameter it will be
tapered down for that individual boiler so that it does not trip the local limits. The rate of taper
is linear based upon the LFH HIGH FORCE parameter.

When the lead boiler changes, the former lead will continue to follow the command intended
for the lead boiler for an overlapping period. This is so that the new lead boiler has time to
begin firing before the former lead boiler shuts down.

If the system is disabled by being placed in Off or remotely disabled while in Remote, the
demand will drop to zero and the boilers will shut down in sequence. Once all the lag boilers
have shut down the lead boiler will shut down as well.
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Logging In

When the Lead/Lag Master is powered up, the OVERVIEW screen will appear.

100.0% Total-300.0% Demand

W1 Setpoint

Supply
168°F

Setpoint
180°F

Running - 60 Running - 60 Idle - 12

B-1 B-2 B-3
Lead Lag 1 Lag 2

SP 180°F SP 180°F SP 180°F
PV 174°F PV 123°F PV 120°F
Rate 100% Rate 100%

oFF

— —
Mene \‘Q| OSA 41°F -

Press MAIN MENU in the lower left corner to go to the MAIN MENU screen.

Qverview Setpoints Date/Time/Backup
B-1 Detail Lead Selection System Setup
B-2 Detail Lag Start/Stop Enable Schedule

B-3 Detail Gateway/BMS
Register Lookup
Pumps/Valves User Values Alarms
Datalog/Trends Login Logout

From here, different screens can be accessed depending on the access level. There are three
access levels available:
* USER: Allows access to viewing data, changing setpoints, and manual operation. No
username or password required.
e TECH: Same access as USER level as well as access to changing operational parameters.
Username and password required. The username is TECH. The default password is 9876.
e SETUP: Same access as TECH level as well as access to programming touchscreen
configuration settings. Username and password required. The username is SETUP. The
default password is START.

The ACTIVATION screen may appear instead of the OVERVIEW screen following a software
update.
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Logging In (continued)

In order to log in at the desired access level, press LOGIN. The LOGIN screen will appear.

Qverview Setpoints

B-1 Detail

— -

B-3 Detail

sgister Lookup

Pumps/Valves Alarms
Trends Login Logout

Tap the area next to NAME and a keypad will appear.

| @ # z 2 * +
: 8 2 3 =5 7 8 =

Clear Space

Use the keypad to enter the username for the desired access level. When finished, press ENTER.

Next, tap the area next to PASSWORD and the same keypad will appear again. Enter the
password and then press ENTER.

When both the username and password have been entered, press APPLY. If successful, the
CURRENT USER will change from USER to TECH or SETUP depending on the username and
password that were entered. Press CLOSE to leave the login screen.
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Activation

Software upgrades may require that an activation code is entered following the download. If
the touchscreen is started without activation, the activation screen will appear. The
touchscreen will automatically proceed to the SYSTEM SETUP screen for configuration once
activated (see System Setup section for additional detail).

THIS PANEL IS NOT ACTIVATED.
Please contact SCC, Inc.
Technical Support (contact info
at www scccombustion.com)
with the following code to get
the correct licensing key.

Code: 1972 I

Enter: ‘ 0 APPLY

If the lead/lag controller is not activated, 'MASTER NOT ACTIVATED' will appear on the SYSTEM
SETUP screen. Press Master Activation to enter the activation code.

07/24/15 [ SYSTEM SETUP _ [iG85 0e:56 | MASTER NOT ACTIVATED
e e [ |C°df—'3 3969

SYSTEM TYPE: Hydronic

oo TR mews EEZH | | Enter 0
TOTAL CAPACITY: 10000MBH VsD: Not Conneoted

SYSTEM TV AUTOMATIC ALID ik L

LANGUAGE: [WIFTEES | 0GOUT BEMGIE: E}{i ]—
SCREEN SCREEN (ISTEEE

SAVER TIME: SAVER TYPE:

Main Input/Output Custom Saved
Menu Config Tags Images

Contact SCC Inc. technical support with the code listed and an activation key will be provided.
Once it is entered, press APPLY.

MAC 00:01:23:39:AE:03
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System Setup

Access level: SETUP

The Lead/Lag Master needs to be configured for the connected equipment. Press SYSTEM
SETUP to display the SYSTEM SETUP screen.

SYSTEM TYPE:

MODULATION
TYPE:

DISPLAY UNITS:

TOTAL CAPACITY:

SYSTEM
LANGUAGE:

SCREEN
SAVER TIME:

Main Input/Output
Menu Config

Overview Setpoints Date/Time/Backup
B-1 Detail Lead Selection System Setup
B-2 Detail Lag Start/Stop Enable Schedule

B-3 Detail

HYDRONIC

Hydronic

Sequential

Standard

10000MBH

Colar. rar o

AUTOMATIC
LOGOQUT:

Cust
7N Email
Tags

SAVER TYPE:

Gateway/BMS
Register Lookup

Pumps/Valves User Values Alarms

Datalog/Trends

STEAM

02/15/17

EXPANDED
ANNUNCIATION
(ETHERNET ONLY):

‘WARM STANDBY
& QUANTITY:

PUMP/VALVE:

LMV3
ACTUATORS:

VSD:

AUTO CONFIG
REMOTE:

OXYGEN: Y

o

Select Load Controllers

Il

B o
= B B |

SYSTEM TYPE:

MODULATION
TYPE:

DISPLAY UNITS:

TOTAL CAPACITY:

SYSTEM
LANGUAGE:

SCREEN
SAVER TIME:

Main Inp
Menu

Steam

Parallel

: Standard

10000PPH

AUTOMATIC [

LOGOUT: -

SCREEN .

SAVER TYPE: i
ut/Output

Custom -
Tags

Config

EXPANDED
ANNUNCIATION
(ETHERNET ONLY):

WARM STANDBY
& QUANTITY:

FEEDWATER TYPE;|

DEAERATOR:

VSD:

AUTO CONFIG
REMOTE:

OXYGEN:

Setup

RWF55

>35>

General Setup
QTY - Sets the total number of boilers connected to the system (1 to 8).

SCC Inc.
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System Setup (continued)

CONNECTION METHOD - Displays a window used to select the connection method of each
boiler.
* Via Serial: Select this option if the boiler is
connected using serial communication. oL i
* Via Serial/Ethernet: Select this option if the B-2: Via Serial
boiler is connected using serial communication
through an Ethernet adapter.
* Via Ethernet: Select this option if the boiler has a
Touchscreen Kit.

B-3: Via Serial

LEAD MODE - Selects the desired lead rotation method.

* Run Hours — Choose this option to alternate the lead boiler by elapsed run hours as
counted by the Lead/Lag Master.

* By LMV Startups — Choose this option to alternate the lead boiler to obtain even LMV
accumulated startup cycles. This is the best option when there is greater than one
startup per hour and the desired outcome is to balance the LMV run time.

* By LMV Hours — Choose this option to alternate the lead boiler to obtain even LMV
accumulated run hours. This is the best option when there is fewer than one startup per
hour and the desired outcome is to balance the LMV run time.

* Force Lead — Choose this option to disable alternation.
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System Setup (continued)

SELECT LOAD CONTROLLERS — Displays a window used to select which Siemens controller(s) are
connected to the Lead/Lag Master. Note that if an RWF... controller is mounted on the boiler or
burner that it may actually be a feedwater controller. Do not select the RWF... as part of the
load controller combination if it is a feedwater controller.

LMV5x Only: Select this option to connect a

LMVS5... and its internal load controller.
LMV5x/RWF55: Select this option to connect a
LMVS5... with an RWF55 as an external load
controller.

LMV3x Only: Select this option to connect a

LMV3... with no load controller.

LMV3x/RWF10: Select this option to connect a
LMV3... with an RWF10 as an external load controller.
LMV3x/RWF55: Select this option to connect a LMV3
load controller.

LMY¥5x Only

LM¥5Sx Only

LM¥5x Only

... with an RWF55 as an external

RWEF55 Only: Select this option to connect an RWF55 load controller with no LMV...

present (serial connections only).

COLOR/SHAPE - Displays a window used to B-1

select the graphical image for each boiler.

BURNER — Displays a window used to select the
graphical image for each burner.

SCC Inc.
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System Setup (continued)

SYSTEM TYPE — Selects the type of system that the Lead/Lag Master is controlling.
* Steam
* Hydronic

MODULATION TYPE — Selects the type of modulation that the Lead/Lag Master will use.

* Parallel: The firing rates of the boilers are based upon one central load demand and
each running boiler will fire to that load demand. The start and stop points are based
upon a percentage of this demand.

* Sequential: The firing rates of each boiler are based upon one central load demand and
each new running boiler will begin modulating when the previous boiler has reached the
base firing rate.

* Parallel PV: The firing rates of the boilers are based upon one central load demand and
each running boiler will fire to that load demand. The start and stop points are based
upon the process variable.

DISPLAY UNITS - Selects the type of units that the Lead/Lag Master will use. For steam boilers,
the main unit will remain PSI but the temperature displays will follow this setting.

* Metric

* Standard

TOTAL CAPACITY — Sets the total MBH or PPH of the system. If a value is entered, a scaled
estimate of the current output will be displayed based upon the load demand.

MASTER LANGUAGE - Selects the display language that the Lead/Lag Master will use.
* English
* Spanish

SCREEN SAVER — Select between off (no screen saver), Im, 2m, 5m, 10m, 30m or 60m.
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System Setup (continued)

SAVER TYPE - Select the screen saver type.
e Status: Shows the process variable,

setpoint, and current status in a large o
font. 1 80 F

¢ Blank: Screen saver is a blank screen.

AUTO LOG OUT - Sets how long a user remains logged in. Select between 5m, 10m, 30m, 60m
or 120m.

VSD - Select whether a compatible VSD system is installed on the combustion air fan. The VSD
must also be connected via Modbus to the connected Touchscreen Kits.

* Disabled

* Yaskawa: Tested models are A1000 and V1000.

* Danfoss: Tested models are the FC Series.

* PowerFlex: Tested models are the PowerFlex 40 and PowerFlex 400.

* ABB: Tested models are the ACS550 and ACH550.

* Delta: Tested models are the C2000.

AUTO CONFIG REMOTE - Select whether configuration parameters are pushed to connected
Touchscreen Kits. This does not apply to serial connected devices.
* Yes: Configuration at the Touchscreen Kits is locked out (use when universal
configuration is present).
* No: Configuration must take place at the Touchscreen Kits individually (use when
different configurations are desired by boiler).

0, — Select whether the O, and efficiency are calculated using the dry or wet method (only
shows when LMV5 selected).
* Dry: The dry basis O, trim data (efficiency, O,) is calculated from the wet basis O, trim
data supplied by the LMV52. CO, and excess air are also calculated.
* Wet: The wet basis O, trim data (efficiency, O,) is supplied by the LMV52.
* Off: The O, trim data display is disabled.

WARM STANDBY AND QUANTITY - Select whether warm standby is active, and for how many
lag boilers to apply warm standby to.

* Disabled

* Enabled
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System Setup (continued)

Hydronic Setup Options

PUMP/VALVE - Select how the boiler circulating pump or isolation valve is controlled.
* Disabled
*  Pump
© Enabled: The pump will be commanded on when the boiler is commanded on. The
pump will remain on after the boiler command is removed for the duration of the off
delay period.
© Lead Run Continuous: The pump will be commanded on as long as the HAND-OFF-
AUTO switch is not in OFF on the REMOTE OPERATION screen.
o Locally: Select this option to command the pump from the Expanded Annunciator.
* Valve
© Enabled: The valve will be commanded open when the boiler is commanded on. The
valve will remain open after the boiler command is removed for the duration of the
off delay period.
© Lead Run Continuous: The valve will be commanded open as long as the HAND-OFF-
AUTO switch is not in OFF on the REMOTE OPERATION screen.
o Locally: Select this option to command the valve from the Expanded Annunciator.

Steam Setup Options

FEEDWATER — Choose whether a feedwater system is installed with a Siemens controller.
* Disabled
*  RWHF55: Select this option if the feedwater is being controlled by an RWF55.

DEAERATOR - Choose if a compatible SCC deaerator control panel is connected.
* None
* One: Select this option if a single panel is connected.
* Two: Select this option if two panels are connected.
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System Setup (continued)

Expanded Annunciator Setup

EXPANDED ANNUNCIATOR SETUP - Displays a window used to enable the Expanded
Annunciator and options in connected Touchscreen Kits.
* EXPANDED ANNUNCIATOR: Select
. . EXPANDED
whether the Expanded Annunciator option ANNUNCIATOR:
is present.

e ECONOMIZER - Select whether the
economizer option is enabled in the
Expanded Annunciator (only shows up ECONOMIZER:
when EA optioned, requires RTD input

option or economizer RTD input option). DRAFT CONTROL:

° Disabled EXTRA RWF: 2¢ RWFSS
© Enabled: Uses economizer RTD input

either 5-8, 9-12, or 13-16 option for
temperature sensors (see UNIVERSAL
modules selection section). The LMV5... stack temperature sensor may be used for
one of the inputs, select 5-7, 9-11, or 13 to 15 option.

* DRAFT CONTROL - Select whether the draft control option is enabled in the Expanded
Annunciator (only shows up when EA optioned, requires analog input option and RTD
input option).

o Disabled
o Enabled: Uses three EA digital inputs for status.

* EXTRA RWF - Select whether additional RWF55 controls are connected serially via RS-
485 to the Expanded Annunciator (only shows up when EA optioned, standard EA
feature).
© None
© 1x RWF55: Use Modbus address 1, 19200 baud, 8 stop bits, 1 data bit, no parity.

o 2x RWF55: Use Modbus addresses 1 & 2, 19200 baud, 8 stop bits, 1 data bit, no

parity.
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TS Series

Input/Output Configuration

Press INPUT/OUTPUT CONFIG to configure analog and digital inputs and outputs.

o

SYSTEM TYPE:

MODULATION
TYPE:

SYSTEM
LANGUAGE:

SCREEN
SAVER TIME:

Method

TOTAL CAPACITY:

AUTOMATIC |
LOGOUT: e
SCREEN ’
SAVER TYPE: L
Custom
Tags

)
@
S~
—
=)
=
N
N
“

EXPANDED
ANNUNCIATION
(ETHERNET ONLY):

WARM STANDBY
& QUANTITY:

LMV3

ACTUATORS:

AUTO CONFIG Yes
REMOTE:

Master
Activation

Analog Input 1 Configuration

Analog Input 2 Configuration

Analog Input 3 Configuration

Analog Input 4 Configuration

Monitor Output 1 (Analog)

Monitor Output 2 (Analog)

Inputs 1-12 (Digital)

Loop Control Configuration

| EExErETEE
| T
] T
T
I oo |
I, o |
T

e | T

RTD Input 1 Configuration

RTD Input 2 Configuration

RTD Input 3 Configuration

RTD Input 4 Configuration

Monitor Output 3 (Digital)

Monitor Output 4 (Digital)

Meonitor Qutput 5 (Digital )

Monitor Qutput 6 (Digital)
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Input/Output Configuration (continued)

Analog Input Configuration

ANALOG INPUT 1

NAME: Gas Flow LHE SR

UMNIT: CFH TYPE: 4-20m~ FILTER:

MIN MAX: 10000 (TOTALS: one
18

HIGH: ALARM: an

NAME - Sets the user-configured name for each input. The name may be up to 20 characters
long. Press RESET TAG to clear the name and reset input configuration (requires > 1s press).

Once a name is entered, the input is activated and the remaining configuration information will
appear.

UNIT - Sets the user-configured unit tag. The name may be up to 4 characters long.
TYPE — Select between 0-10V, 2-10V, 0-20mA, or 4-20mA.

FILTER - Sets the filter time used to average the incoming signal. This is useful when the signal is
not steady (such as a draft sensor).

MIN, MAX - Sets the range of the input.

TOTALS - Sets the totalization for the input.
* None
* Minute: Totalization is calculated by the minute (such as gallons per minute).
* Hour: Totalization is calculated by the hour (such as gallons per hour).
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Input/Output Configuration (continued)

LOW, HIGH - Sets the alarm setpoints for the input. When the input is below the low setpoint it
generates a low alarm and when the input is above the high setpoint it generates a high alarm.

ALARM - Select the alarms generated by the input. Manual reset alarms may be reset by
pressing ALARM RESET on the ALARMS page.
* None
* Low Only: Only an auto reset low alarm is generated.
* LowMR: Only a manual reset low alarm is generated.
* High Only: Only an auto reset high alarm is generated.
* HighMR: Only a manual reset high alarm is generated.
* Low High: Both an auto reset low alarm and auto reset high alarm are generated.
* LowMR High: Both a manual reset low alarm and auto reset high alarm are generated.
* Low HighMR: Both an auto reset low alarm and manual reset high alarm are generated.
* LowMR HighMR: Both a manual reset low alarm and manual reset high alarm are
generated.
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Input/Output Configuration (continued)

Monitored Outputs (Analog)

The monitored analog outputs can be configured to take an action based upon the value in any
of the Modbus registers.

MONITOR QUTPUT 1 (ANALOG)

MODBUS ADDRESS TO MONITOR: 12 f 1

MODBUS ADDRESS TO MONITOR - Sets the Modbus register index to monitor and the divider
to apply to it. The name of the chosen address will then be displayed.

MIN, MAX - Sets the monitored range for the analog output. If the actual value falls outside of
this range, the minimum or maximum value will be the output. The percentages shown set the
scale of the physical analog output. If the minimum is more than the maximum, the output will
be reverse-acting (maximum output indicates low range, minimum output indicates high range).

Example: Address 112, 'B-1 LMV ACTUAL VALUE' is being monitored with a range of 0-150 (PSI).
If the physical scale is set from 0% to 100% (full range for 0-10V or 0-20mA), a reading of 75PSI
would yield an output of 5V or 10mA. If that scale was set from 20% to 100% (full range for 2-
10V or 4-20mA), the output would be 6V or 12mA.
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Input/Output Configuration (continued)

RTD Input Configuration

RTD INPUT 1
RESET TAG

TYPE:| Ptiooo
OFFSET: 0.0

HAME: OUTSIDE AlR

LOW - 0.0 HIGH: i1} ALARM: Hone

NAME - Sets the user-configured name for each input. The name may be up to 20 characters
long. Press RESET TAG to clear the name and reset input configuration (requires > 1s press).

Once a name is entered, the input is activated and the remaining configuration information will
appear.

TYPE — Select between Pt1000 or LG-Ni1000.

OFFSET - Sets the offset in degrees applied to the input. This may be used to compensate for
errors introduced by long wire runs.

LOW, HIGH - Sets the alarm setpoints for the input. When the input is below the low setpoint it
generates a low alarm and when the input is above the high setpoint it generates a high alarm.

ALARM - Select the alarms generated by the input. Manual reset alarms may be reset by
pressing ALARM RESET on the ALARMS page.
* None
* Low Only: Only an auto reset low alarm is generated.
* LowMR: Only a manual reset low alarm is generated.
* High Only: Only an auto reset high alarm is generated.
* HighMR: Only a manual reset high alarm is generated.
* Low High: Both an auto reset low alarm and auto reset high alarm are generated.
* LowMR High: Both a manual reset low alarm and auto reset high alarm are generated.
* Low HighMR: Both an auto reset low alarm and manual reset high alarm are generated.
*  LowMR HighMR: Both a manual reset low alarm and manual reset high alarm are
generated.
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Input/Output Configuration (continued)

Inputs 1-12 (Digital)

Analog Input 1 Configuration RTD Input 1 Configuration e - ==
RTD Inpue 2 Configuration
RTD Inpue 3 Configuration
D S——

| oritor (Ar Monitor Output 3 (Digital )

5 [umps Femissive

o [NeTusED

fureme

e
s [owTEnE
o

| Monit ) Monitor Output 4 (Digital )

[reT useo!
Inputs 1-12 (Digital) Monitor Qutput 5 (Digital) [
10: | NGT USED.

‘ Loop Control Configuration Monitor Output 6 (Digital) 1. [NoTSED

i

12 [NOTUSED

Sets the user-configured name for each limit. The name may be up to 20 characters long. touch
X for > 1s (hold down) to clear the name and reset input configuration. Note that in the screen
shown limits 1-5 are locked out since they are being reserved for use with the Loop Control
Pumps.

ALARM - Select how each individual limit will alarm. Alarms are subject to a short (five-second)
delay to ensure the alarm condition is present.
* None: Will not alarm regardless of the position the input is in.
* No Signal/Is Off: Will alarm when the input is deactivated.
*  With Signal/ls On: Will alarm when the input is activated.
*  First Out/FO Off: For first-out applications, will alarm when the input is deactivated only
if the previous input is activated (not available for limit 1).

RESET — Select the reset type for the alarm. Manual reset alarms may be reset by touching
RESET EA ALARMS on the ALARMS page.

e Auto: Alarm will automatically reset.

* Manual: Alarm will require a manual reset.

SCCInc. Page 29



Installation Instructions TS Series
Document No. TS-2100

Input/Output Configuration (continued)

Monitored Outputs (Digital)

The monitored digital outputs can be configured to take an action based upon the value in any
of the Modbus registers. Each monitored digital output can consider two conditions using a
logical function. To enable or disable the second condition, touch the slider switch. See Sample
Monitored Value Applications for additional detail.

MONITOR OUTPUT 3 {DIGITAL)
CONDITION 1

MODBUS ADDRESS TOD MONITOR: 100
WHEN == |SETPOINT 500

CONDITION 2

MODBUS ADDRESS TO MONITOR: 100

ﬁ—ﬁ_"—l

LTS

WHEHN SETPDINT 700

OUTPUT IS ACTIVE WHEN

CORDITION 1 AMD CORMDITION 2
APPLY  MODELRY

OPTIDNS:

Each monitored digital output can consider two conditions using a logical function.

Conditions

MODBUS ADDRESS TO MONITOR - Sets the Modbus register index to monitor and the divider
to apply to it. The name of the chosen address will then be displayed.

WHEN - Select the logic applied to the value. Can be <, <=, >, >=, =, or a BIT comparison.

SETPOINT - Select the setpoint that the logic will be used to compare against. For bit
comparisons, setpoint must be the specific bit of the word (0-15) for the result to be accurate.
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Input/Output Configuration (continued)

Logic

CONDITION - Select whether the condition is normal or inverted.
CONDITION: Will apply the result of the condition.

INVERTED CONDITION: Will apply the opposite of the result of the condition.

LOGIC - Select the logic applied between the conditions.
AND: Will apply AND gate (and) logic.

-

OR: Will apply OR gate (or) logic.

21>

NAND: Will apply NAND gate (negative and) logi

=D

NOR: Will apply NOR gate (negative or) logic.

2>

XOR: Will apply XOR gate (exclusive or) logic.

1>

CONDITION 1 | CONDITION 2 RESULT
FALSE FALSE FALSE
FALSE TRUE FALSE
TRUE FALSE FALSE
TRUE TRUE TRUE

CONDITION 1 | CONDITION 2 RESULT
FALSE FALSE FALSE
FALSE TRUE TRUE
TRUE FALSE TRUE
TRUE TRUE TRUE

IC.

CONDITION 1 | CONDITION 2 RESULT
FALSE FALSE TRUE
FALSE TRUE TRUE
TRUE FALSE TRUE
TRUE TRUE FALSE

CONDITION 1 | CONDITION 2 RESULT
FALSE FALSE TRUE
FALSE TRUE FALSE
TRUE FALSE FALSE
TRUE TRUE FALSE

CONDITION 1 | CONDITION 2 RESULT
FALSE FALSE FALSE
FALSE TRUE TRUE
TRUE FALSE TRUE
TRUE TRUE FALSE

XNOR: Will apply XNOR gate (negative exclusive or) logic.

2>

CONDITION 1 | CONDITION 2 RESULT
FALSE FALSE TRUE
FALSE TRUE FALSE
TRUE FALSE FALSE
TRUE TRUE TRUE

SCC Inc.

Page 31



Installation Instructions TS Series
Document No. TS-2100

Input/Output Configuration (continued)

APPLY - Select whether any delay is applied to the output.
* NO DELAY: Will turn the output on or off immediately.
e DELAY ON: Will turn the output on only after the specified delay.
*  DELAY OFF: Will turn the output off only after the specified delay.

(DELAY TIME) OF — Sets the delay setpoint in seconds.

OPTIONS — Select the additional output options. Latched outputs may be reset by pressing
ALARM RESET on the ALARMS page.
* LATCH = NO, ALARM = NO: Will not latch the output or generate an alarm with the
output.
* LATCH = YES, ALARM = NO: Will latch the output but will not generate an alarm with the
output.
* LATCH = NO, ALARM = YES: Will not latch the output but will generate an alarm with the
output.
* LATCH = YES, ALARM = YES: Will latch the output and will generate an alarm with the
output.

The current state of the logic is also displayed with true in green and false in red.
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Input/Output Configuration (continued)

Loop Control Configuration

A loop control that can be used for controlling a valve, an auxiliary device or a set of two pumps
can be activated. Depending upon the option chosen, different amounts of digital inputs and
monitored outputs will be used as there are no dedicated outputs for these features. Setting
one of the analog or RTD inputs as the loop control process variable by adding the text "E1" in
the name will activate the loop control function (see Assigning Inputs to System Variables
section for additional detail).

09/24/19 09:56 09/26/19 15:46

LOOP NAME: MAIN PUMPS LOOP NAME: MAIN PUMPS HUMEETATIMG

PROPORTIONAL BAND: PROPORTIONAL BAND:

INTEGRAL TIME: INTEGRAL TIME:

USE PERMISSIVE:

DERIVATIVE TIME: DERIVATIVE TIME:

MINIMUM OUTPUT: HYSTERESIS ON: MINIMUM OUTPUT: CHANGEOVER DELAY:

PUMP ALARM DELAY: “

MAXIMUM OUTPUT:

n MAXIMUM OUTPUT:

HYSTERESIS OFF:
/o /o
Config Config

LOOP TYPE - Selects the type of loop control.

* Disabled

* Valve: The loop control will always modulate an analog output to control a setpoint.
Uses monitored output 1 (analog) for the output signal.

* Hysteresis: Same as the valve option, but also controls a digital output to enable an
auxiliary device. The output has an on and off hysteresis setpoint. Uses monitored
output 1 (analog) and monitored output 3 (digital).

*  Two Pumps Wired: The loop control will control two pumps with alternation and failure
backup using wired connections. There is also an optional permissive that can be used
for a limit such as a deaerator tank low water cut-off or a no-flow shutdown thermostat.
Uses monitored output 1 (analog), monitored output 2 (analog), monitored output 3
(digital) and monitored output 4 (digital). It also uses digital inputs 1-5 for run status,
alarm status and system permissive.

*  Two Pumps Modbus: The loop control will control two pumps with alternation and
failure backup using Modbus connections. There is also an optional permissive that can
be used for a limit such as a deaerator tank low water cut-off or a no-flow shutdown
thermostat. It also uses digital input 5 for system permissive.
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OUTPUT TYPE - Selects how the output represents the loop output.

* Normal: The error is the setpoint less the process variable (SP-PV). Also referred to as
"heating" logic where an increase in output will increase the process variable.

* Reversed: The error is the process variable less the setpoint (PV-SP). Also referred to as
"cooling" logic where an increase in output will decrease the process variable. This
output is typically used when a pump is used to control the delta temperature of the
loop supply and return. The loop output type can also be set to Reversed by setting the
proportional band to a negative number when the output type is set to Normal.

LOOP NAME - Select the loop name to be shown on the overview screen and on alarm
annunciations (up to 12 characters).

PROPORTIONAL BAND - Sets the proportional band for the loop control (see Demand (PID)
section for additional detail). Setting this to a negative number while the output type is set to
Normal will make the output type set to Reversed.

INTEGRAL TIME - Sets the integral time for the loop control (see Demand (PID) section for
additional detail).

DERIVATIVE TIME - Sets the derivative time for the loop control (see Demand (PID) section for
additional detail).

MINIMUM OUTPUT - Sets the minimum PID output from 0% to 100%.
MAXIMUM OUTPUT - Sets the maximum PID output from 0% to 100%.

HYSTERESIS ON - Sets the on hysteresis for the loop control when the type is set for hysteresis
control. For example, if the setpoint is 100 and the on hysteresis is -5, the on point would be 95.
This applies when the output is off and the process variable is lowering. This can be a negative
or positive number (hysteresis control mode only).

HYSTERESIS OFF — Sets the off hysteresis for the loop control when the type is set for hysteresis
control. For example, if the setpoint is 100 and the off hysteresis is 5, the off point would be
105. This applies when the output is on and the process variable is rising. This can be a negative
or positive number (hysteresis control mode only).

SYSTEM OFF DELAY - Sets the off delay time for the pumps to shut off when the system is
disabled. If the lead boiler is set up to run continuously, the pumps will also stay enabled
continuously (two pump control mode only). Setting this value to 0 will disable the system
shutdown (other than from the permissive) so one pump will always run.

PUMP ALARM - Selects whether timed pump alarms are generated when the pump does not
prove operation (two pump control mode only).

* Disabled

* Enabled
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PUMP ALARM DELAY - Sets the duration that the pumps have to prove before an alarm is
generated (two pump control mode only).

USE PERMISSIVE — Selects whether the optional permissive is enabled. This can be used for a
limit such as a deaerator tank low water cut-off or a no-flow shutdown thermostat. The
permissive connects to digital input 5 if used.

* Disabled

* Enabled

CHANGEOVER DELAY - Sets the duration that the process variables are polled to see which is
the furthest below its corresponding setpoint (two pump control mode only when multiple
process variables are present). This is typically used when multiple differential pressure
transmitters are polled to determine which is the furthest from the setpoint.

Modbus Setup — Displays the Modbus setup screen.
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Loop Control Modbus Setup

To use Modbus as the control method, the model of VSD used must support Modbus via RS-485
at 19200 baud, 8 data bits, 1 stop bit and no parity. The connections will be in a serial string
(daisy-chain) with any other serial connected devices. The addresses used will be 1 for P-1 and 2
for P-2. The Modbus addresses for the status word, current (amps) and operating frequency
(hertz) must be determined for reading, and the Modbus addresses for the control word and
operating reference (hertz) must be determined for writing.

09/07/18 11:05

R1 ADDRESS: “Iﬂ LENGTH: n W1 ADDRESS: WI LENGTH: -
‘W2 ADDRESS: _ W2 LENGTH: -

P1 NO COMMUNICATION
P2 NO COMMUNICATION

‘RUNMNG BLOCK: anEx “BIT —CLIRRENT oN. E; :gti ‘
TR e G =
CURRENT  BLOCK anEx DIV :; g g‘;g:
FREQUENCY BLOSK: anEx nmv RO
REFERENGE BLOCK: -INDEX “ “MAX 6600

Previous

READ BLOCKS — Selects how many read blocks are required to read the status word, current
(amps) and operating frequency (hertz). The maximum allowed is three.

WRITE BLOCKS — Selects how many write blocks are required to write the control word and
operating reference (hertz). The maximum allowed is two.

R1/R2/R3/W1/W2 ADDRESS — Selects the Modbus address for the selected block. This is zero-
based (40001 = 0).

R1/R2/R3/W1/W2 LENGTH — Selects the length to read or write for the selected block. The
maximum is 70.

P1/P2 COMMUNICATION — Displays the current status of Modbus communication to the
specified device.
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RUNNING - The specific source of data for the running condition is specified. This is normally
part of the status word for the VSD.

BLOCK — Specifies which read block the data is located in.

INDEX — Specifies which index of the read the data is located in. For example, if the
length of the block is 10, the valid indexes are 0-9. If the start was 0 (40001), this would
mean index 0 is address 0 (40001), index 1 is address 1 (40002), ..., index 9 is address 9
(40010).

BIT — Specifies which bit of the status word contains the running status. If Current is
chosen, a setpoint based on the current (amps) will be used to determine the running
condition.

CURRENT ON - Specifies the setpoint used to determine the running condition. If the
current (amps) indicated by the VSD exceeds this setpoint, the running condition is true.

ALARM - The specific source of data for the alarm condition is specified. This is normally part of
the status word for the VSD.

BLOCK — Specifies which read block the data is located in.

INDEX — Specifies which index of the read the data is located in. For example, if the
length of the